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PART 1 CONCEPTUAL BASIS

INTRODUCTION
Objeclives

The purposes of this research project are to make an exploratory investigation of the factors In-
fluencing road safely In the 'main street’ of country towns and and to explore how road safety may
be improved. This, more limited, purpose must be seen within the longer term aim of developing
guidelines for reducing the conflict between through traffic and the pedestrian environment in the
main sfreets of country towns, andthe preparation of a publication similarto Road Safely in Residen-
tial Areas, published by the Office of Road Safety, in 1982, or recent overseas examples (ANWB,
1986; Herrstedt, 1988).

The objectives of the study are:
+ lo develop a simple process of analysis and generating oplions for country towns;
« 1o test altemative techniques of data collection and analysls; and
+ 1o add to the knowledge aboul pedestrian and vehicle conflict.

Road safety has been the subject of much investigation, and there Is continuing action In improving
It. Two of the main areas of altention have been road safety in urban areas and on open roads.
There has been less investigation about the conflict in country towns, where the highway runs
through the 'main strest’, which also is the main centra of activity for the local community. In some
cases, there are proposals for removing this through traffic by constructing by-passes. However,
lack of funds in constructing by-passes torces closer examinatlon of the conflict between through
traffic and the activily function of the main street.

The problem is pervasiva: there are numerous towns throughout the nation where the highway 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 oftan high proportion of heavy vehicles on the highway. There are other negalive associa-
tions, 6.g noise and tumes, but there are also posilive associations such as the value of passing
trade 1o the local communily. While safety is a dominant concem, it can not be seen in isolation.

Issues and scope

The central issue of concem is that of road safety in the 'Main Street’ in country towns. Road safety
is generally seen as an absence of accidents involving pedestrians, moforists and their passengers,
vehicles and property.

The occurrence of accldents in a particular localily is, In practice, difficult to observe. Oneg has o
make use of historical data, such as the number of accidentis 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, bul reconstruction is only parially
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possible as information on the accidents is incomplete, and the number of accidents is often too
small to establish whether any apparent correlations are of statistical significance. An alternative
approach is the study of traffic behaviour, especially of behaviour which is assumed to cause danger.
The most applied form of this is conflict analysis.

Conitlict 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 safely, as some measure of conflict may be quite acceptable in certain condl-
tions. Conflict analysls can be seen as a form of risk analysis to be used for arriving at an explana-
tion of an oblective, or perceived, lack of safety. Relevant questions are which behaviour under what
conditions leads to what kinds of conllicts, how serious are theyt, and what is the probability 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
automalically. There are aiso other, more conventional techniques, such as thosae involving speed
and volume measurements, observations of jaywalkers and crossers, manouevring of vehiclas elc.
As one of the objectives of the research is to develop a low-cost and practical process ot discover-
ing and analysing conflict in country fowns, a comparison is made belween the video and conven-
tional data collection techniques.

The scope of the study Is limited to small country towns in New South Wales, as the budget tor the
study did not permit intensive study nor Investigations in other States. However, the study aims to
identify the significant objective and subjective variables related o road safety, and how they are re-
lated to the physical, economic and social characterislics of the 'main street’, 1o develop ideas for
the resolution of conflict, and to formulate a methodology for systemalic study of the main streets In
small couniry towns.

Approach

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

The first task is the definition of the conflict area. Conflict may be in the form of impact or friction.
Impact can be described as the effect of vehicles on the users of the road space and on the activities
along its frontage. Friction 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 road/environment situation which exists. Alype
| road/environment situation signifies a situation where the traffic function is dominant and the road
environment functlon subservient; the reverse situation exists In the case of a Type |l road/environ-
ment. In Type |l road/envircnments both the road function and the road frontage function are impor-
tant, and that is likely to be the case in most of the main sireets of country towns.

Questions then arise about the options available at strategic (longer term), developmental (medium
term), and operational (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

ment, and urban design. These optlons need to be assessed in physical, financial and institutional

terms, before policles and actions can be decided upon.

In this study the focus Is on the process of gaining an understanding of the nature of the conflict and
developlng options for, what is assumed to be, a Type Il road/environment situation. The approach
followed consists of three parts. Part | comprises the development of a conceptual framework, Part
Il involved the underlaking of two case studies, and Part il attempts to develop some preliminary

Parking Management

guidelines for tha process of determining conflict and formulating options of reducing it.




THE CONFLICT IN A BROADER CONTEXT
Introduction

In this, the first part of the study, the pedestriarvvehicle conlflict is put in a broader context 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 significance 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, which may, or
may not, be serviced by the town (Figure i-2).

1 Influenae

Baglo

m-“ﬁ AY Countyy Town
- M &

Figure 1-2 Regional Interactions

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

Begional Jaervice

Figure I-3 Through and Local Trafflc Functions



The regional roads and the inter-regional roads, in particular, have been upgraded progressivsly,
and this has accentuated the conflictinthe 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, kerb-side parking {and in some ¢ases, median parking)
and short-term parking controls were introduced, leading to more conflict because of parking
manouevring and double parking for deliveries. Pedestrian crossings are generally few and may not
give complete protection for pedestrians as through traffic may be unfamiliar with their location.
Jaywalking Is common and ¢an be hazardous when traffic speeds are high or vision impaired be-
cause of double parking. The different conilict situations in the road space are lllustrated in Figure
1-4.

adees ot Frn A L R
pedestriana vehiclen
orossing
legal delny, safety
Jaywalking  anafety, delay
footpath noise, fumen
moving man ta
vehiclea wmco‘l::ma vehicles
maving lﬂfeﬁ;’ dﬂlﬂy e
vehicles delny aafety lay
manousvring delay
vehiclen safety delay delay
stationary ™
wehloles nafety dolny ;i

Figure 1-4 Pedetrian/vehicle 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, while the aclivities
generaled by the road environment affecl the performance, including that of the safety of drivers,
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 traffic should be subservient, and those where traffic should be dominant - called
‘corridors’ - and the environment should be compatible with the traffic function. In between there is
another situation: where both the tratfic function and the road environment are impertant, perhaps
at different times of the day or days ol the week. This 'hybrid" situation is pervasive and typlcal of
the "Main Sireet’ In country towns.

In each casa, the conlflict is the oulcome of many interactions, and in order o addrass it properly
there is a need to measure them accuralely 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 planning and implementation. There are other relationships, such as driver and
pedastrian parceptlon and behaviour, but these are not examined here.
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Land-use and transport Interaction

It Is well understood that land-use activities create a transport demand and that changes In acces-
sibility produce shifts In land-use activities. Land-use and transport interactions are particulary im-
portant in a broader context, as much what happens in the Main Street flows from them (Figure I-5}.
Through traffic is the result of inter-regional land-use activities and can not be influenced at the
country town level. Access to a highway with inter-regional tratfic, however, can lead to the develop-
ment of vehicle-oriented uses, such as motels and service stations, and dependency on passing
traffic, such as cale’s, chemists and newsagents. Planning for reducing through traffic in the Main
Street by diversion must take such economic dependencies Intc account.

dMéllor Pt:rdeatrlan
ars
{eg. Post Offlce) / %

E-l;cn Szf:.;ce Statioq) Z Rear Access %

Junior
Department
Store

Figure I-56 Land-use Activities in the Main Street

Very little work has been done on the relationship between land-use activity and pedestrian genera-
tion in Australian country towns. It is an important relationship in the Main Street, as it determines
where pedestrians will be attracted across and along the traffic stream. For Instance, the siting of
any new development such as a new post office or hote! oulside the core is likely to increase the
length over which conflict may cccur.

Traffic and road envirghment

Friction

The prime function of transport facllities (roads) Is to facilitate the safe and efficient movvement of
pecple and goods. In situations where the traftic performance is of dominant concern, friction

caused by the road frontage is imporiant. Causes and possible effects of the friction are summarised
In Table I-1.



Table I-1 Frictlon: Cause and Posslble Effects

CAUSE

POSSIBLE EFFECTS

Traffic generation

On-street parking

Vehicle movements which may conflict with the traffic stream

Searching movement

Reduced attention lo traffic
Manouevring into and out of parking spaces
Double parking where parking space is occupied

Backing onto the road/raffic from site

Loading/unloadin
" oacing See also under on-street parking
Pedestrian generation Jaywalking
Sudden driver responses
As for pedestrian generation

Bus stops

Access drives Lack of visibility

Visual distraction Reduced driver atlention

( advertisements, display windows
and sign proliferation)

The principal faclors of friction along urban arterial roads are (in order of severity): on-street parking
and the movements associated with it, pedestrian crossing, and the number of access drives (Black,
Waeslerman, Blinkhorn and McKittrick, 1988). Table I-2 shows the degres of friction by indicator and
land-use type in qualitative terms.

Table I-2 Matrix Showing the Degree of Friction by Indicator and Land-use Type

DEGREE OF SEVERITY OF FRICTION

most least
INDICATORS - >
parking small offices large medium density
manoeuvring retailing retailing housing
driveways car retall- medium density  large retalling

ing housing

small affices - large ratailing medium density .
|aywalking rotailing car retailing housing low density

housing




The most serious friction Is caused by the shopping string, but while land use is clearly slgnificant,
the slte conditions are equally Important. Small and narrow sites create access and parking problems
which have an effect on traffic performance. This situation can occur Irrespective of the land-use
category. Rear or side access reduces some of the potential for conflict. Figure 1-6 illustrates the
kind of friction in the 'Main Street'.

Zobra
jundlbout{ g:r::.“ "Td'i"n Puﬁn1 T""‘

=t

=SE =|=l [ QQP =
’41 Doubl.u Shodt— \ astrian
gl—“ Parklog Parking S Crpasing
Nedlan Aoolde
Barxler daywalking

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 actlvily towards a particular effect is high. The causes and possible effects of
traffic and tratfic management on the road environment are shown [n Table 1-3.

Table 1-3 Impact: Cause and Possible Effact

CAUSE POSSIBLE EFFECT CAUSE PQSSIBLE EFFECT
Traffic volumes Need for pedestrian crossing Traffic volumes Emissions
Traffic speed Traffic speed
Traffic composition Accidents and increased Traffic composition
Roed geometry conflict Traffic management
Traffic management Perceived danger

Sociel barrier Clearways Impaired access
Traffic volumes S-lanes Loading/unloading
Traffic speed Parking controls problems
Traffic composition Traffic noise Business viability
Road geomelr
Pavement Dangerous goods Exposure to risk
Traffic management I movement
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Some effects are not directly related to read frontage (such as emissions and energy consumption),
and not all have a direct bearing on safety. However, there is oflen no single cause-effact relation-
ship: many factors are likely to play a role. For instance loading/unloading problems will lead o
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 Inthe 'Main
Street'.

Noime & vibration Heavy Vehlolea

192887135923 348 8

Speed Vehicle emisslens

Figure I-7 Impacts In the '"Main Street’

There are also positive associations: businesses along busy traffic roules regard the opporiunity for
cheap advenising their presence to passing traffic as a positive factor. A highway frontage can be
a place for business incubation: a low cost operation with a very visible address.

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

Planning horizons

It Is clear that there are many interactions which influence the pedestrian/vehicle and vehicle/vehicle
contllc In streets with a traffic and shopping function, The physical interactions in the Maln Street
can be summarised in a diagrammatic form, as lllustrated in Figure 1.8. Planning for reducing these
conflict must take these Interactions into account.

Planning can be undertaken for different horizons: strategic planning, which is long-term i 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 forms of planning should be undertaken since each planning activity examines a problem
tfrom a different perspective.

With strategic planning, Issues of the conflict can be addressed in more fundamental ways, such as
the containment of the shopping centre, the possibility of diverting through traffic, or the desirable
development of the land- use structure and iransport system of the town as a whole. With develop-
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TRANSPORT SUPPLY

Figure 1-8 Interactions in the Main Street

ment and operational planning, the emphasis is almost wholly on what Is achievable In the shorter
term, and much of this will revolve around ameliorating measures, such as traffic management and
the siting of pedestrian generators (Figure 1-9).

Figure 1-9 Strategic, developmental and operational interactions
Responsibility and resources
The significance of the interactions described above is reasonably well-understood, but the ability

to manage them Is quite another matter. This can be attributed to the fact that responsiblilities for
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decision are divided {Figure I-10), and resources to implement proposals for improvement are limited

Figure 1-10 Responsibilities

Many land-use and development decisians (which produce the vehicle and pedestnian trips) are
madse by the private sector, and while these decisions are constrained by planning Instruments
prepared and administered by local government, there is no guarantee that the constraints will al-
ways endure. The Court may overtium them and the Stale Government may intervens. Some
decisions are made by governments at all levels: in the two case studies dealt with in Part Il, the
Post Office location creates a safety problem, and that was a Federal Government slling decision.

Decisions on the Main Roads are made by state government, while decisions on other roads are
made by local government bodies. Road safely is a matier of concern 1o governments at all tevels,
but coordination of policles and programs has bean 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, depending onthe
views of the elected representatives of the day. The actual provision of parking space is a divided
responsibility; both the private sactor and local government play a role. The pricing of the parking
space Is also a divided responsibility. ’

While there are management solutions to improve coordination, there will continue to be major un-
certainties, and a risk assessment of failure is essential. Such an assessment will point to those ele-
ments which are most sensitive and should be a powertul ool In formulating policies and preparing
fall-back positions.

It will be clear that management Is a crucial element in the successtul development of centres. Htis
not sufficlent to have a plan; there must be strong leadership, efficient organisation and effective
control. It must be seen as a partnership between the many public agenclas and privatle organisa-
tions which play a role. It must also be seen as an ongoing process, In which strategic directions
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are reassessed in the light of new opportunities and constraints. But there must be continuity and
consistency in implementation, so that uncertainty is minimised.

CONCEPTUAL APPROACH
Road/environment typology

It Is clear that the conflict between vehicles and pedestrians must be segn within the context of both
the read function and the road environment as the major centre of the community. Mention was
made of the three types of road: roads as corridors where the traflic performance is dominant (Type
1), roads in precincts were the environment is dominant (type Ill), and roads where both the traffic
and road environmeant functions are important {Type l1).

Conflict occurs in each of the three situations, but the fundamental problem in all of them Is an im-
balance between speed, volume and vehicle type onthe one hand, and the type of frontage develop-
meant and activitles on the other. Corridors should be converted from 'seams’ in the local cormmmunity
sfructure to 'edges’, precincts should be made sale and 'becalmed’, and type I situations should be
treated to achieve an acceplable level of speed and volume to ensure that the conflict with
pedestrians and other vehicles is minimised. Figure I-11 shows the relationships between road furnc-

tions and types.

0%
Mowsment
funatioo /
i
100 % l|||||"m||llll|llllu'|ﬂ 5

TYPEI TYFE O TYFE I

Figure I-11 Movement and Access Funclions and Road Type

I such conditions are used as a rough indicator of an acceptable balance between vehicle move-
ments within a cenire and the quality of its pedestrian environmend, it is possible to determine the
combination of development, intensily and transport supply to achieve these conditions in a specific
situatlon. If the elements of the transport supply package {parking, public transpont, and circulation)
are net intune, and If the total supply package is not in balance with the transport demand, an un-
acceptable environment wlll occur.

The Main Street has ofien been regarded by Stale road authorities as a Type | situation, on the
grounds that the inter-regional funclion of the Stale Highway should predominate. There are many
[llustrations of this approach in which the road has been upgraded at the expense of the quality of
the road environment. The impact on pedestrlan safely received scant attention. In other cases,
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where such ‘improvement’ was impractlcable, by-passes were planned and devaloped. The situa-
tion then becomes a Type |l road, where the precinctual quality can predominate.

However, by-passes take time and funds to construct, and the basic premise of this project that the
Type | corridor should, on safety grounds (but by no means solely for that reason), become a Type
Il rcad when it enters the Main Sireet.

Related research

The problem of how 1o deal with lype |} roads has received little attention until recently. The most
notable work is belng carried out overseas: in Canada (Cily of Toronto, 1882), the Netherlands (Min-
istry of Transport and Public Works, 1985; Papendrecht, 1985; Van Herk and Homan, 1988) and
Deanmark {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 distinction is made be-
tween the transition zone (near the entry to the town) and the core zone (where the retailing activities
are concentrated). In the transition zone measures are introduced which elicit a change in driver
behaviour through changes in visibility, axial shifts, splitter islands, and treatment of the 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 Denmark, 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 Traific Authority of New South Wales (Black, Westerman and
Kuiper, 1987), which examined the conflict between pedestrians and vehicles in shopping strings
along major traffic routes in Sydnay. The objectives were to gain insight into the attraction of
pedestrians 1o shopping strings, the (riclion between crossing pedestrians and vehicles using the
same road spacs, how this relationship was influenced by the type of road and its configuration, and
what measures could reduce the conflict.

As expected, it was tound that there was a strong correlation between floor space and number of
shoppers 1o the 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
visit..

The behaviour of crossing pedestrlans was analysed by separaling pedestrians who are crossing
legally at a crossing facility from those who cross elsewhere or against the lights {defined here as
‘jaywalkers’). ltwas found that jaywalkingis an Inherent characteristic of centres with high pedestrian
activity, Althocugh the corrslation was nol strong, the vehicle flow had an influence 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 knvh in areas without
amedian. In areas with a median, the same pattern occurs but at the higher speed of about 35 kmv/h.
Futher analysis showed that there alsc seemed to be a correlation between pedestrian density,
vehicle density and speed. This is shown in Figure 1-11.
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VEHICLE DRNSTTY 25—30 lm/h
30—35 kan/h

86—40 ko /h

low 40 + lkom/h

PEDESTRIAN DENSITY

Figure 1-11 Pedestrian and Vehicle Density, and Vehicle Speed

Speed appears lo be a major issue in the pedestrian/vehicle conllict and this aspect may be vary
relevant in the case of the Main Street in country towns. In a systems approach, there is a need to
take account of the taclors which bring pedestrians and vehicles into the main street, and how they
behave when they get there. These dynamic aspects will, inturn, be influenced by the fixed siutaion
of the road characteristics, site conditions (such as driveways, driveway access and on-site park-
ing), and the frontage activities (particularly 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 slruclure is shown In
Figure I-12. The focus of the research project is limited to Type Il situations, and to developmental
and opsratlonal options.

TRANSPORT EUPPLY

Figure 1-12 Overall research focus



PART Ii CASE STUDIES

INTRODUCTION

Objectives

The objective of the study was to test the conceptual framework, with the maln focus on its general
suitabllity as a cost-effective process of idenlifylng, and reducing, conflict between pedestrians and
vehicles, and batween 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 collection, the testing was only for two relatively small
towns, and even then the testing could be little more than exploratory.

Selectlon of areas

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

» There should be some prime facie evidence of conilicl, and accident statistics were 10 be
used for this purpose;

« There was no existing by-pass nor were thera fimn plans 1o construct one;
= There should not be seasonal major fluctuations due to tourism;

» The towns should not be so large as {o make it impossible to undertake the essantial sur-
veys with the resources availabls within two days; and

= Thetowns should be within reasonable distance from Sydney to minimise costs of survey
wroko.

The preliminary list of towns was prepared and details on vehicle accidents during the period 1985-
87 were obtalned from the Traffic Authority of New South Wales Table 11-1).

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

TOWN VERICLE TOWN VEHICLE
ACCIDENTS ACCIDENTS
Berry 21 Musswallbrook 59
Cowra 39 Crange City 189
Forbes 25 Parkes 37
Gunning 6 Scong 20
Mittagong 87 Singlaton 33
Moruya 17 Ulladulla 45
Moss Vale 57 Yass a7
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This list was reduced to 4: Moss Vale, Orange City, Parkes, and Uliadulla, because of information
available about plans for by-passes, the number of accidents, and convenience. A site visit was
made; Crange was discarded because it was loo large and Ulladlulia because it had a major tourist
function. This led to the final seleclion ot Moss Vale and Parkes.

Research approach

The approach was greatly influenced by 1he objective of developing and preliminary lesting of a
process based on the conceptual model, set out in Part |. It was considered important to develop a
‘minimal’, low-cost, approach which would not require specialised skill or extensive resources.

It was also felt 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, Weasterman, Blinkhorn and McKittirck, 1988) showed that there were relationships between:

- fronlage land use and site condilions and the friction they caused to road fraffic;
« the level of pedestrian activity on lhe footpath and the number of pedestrians crossing; and

« fhe nature and extent of pedestrian/vehicie conflict and pedestrian density, vehicle density,
vehicle spaed and the presence/absence of a median.

This required Informalion on land use and site conditlons, pedestrian and vehicle movements, vehicle
speed and the physical characteristics and management of the road spacse. As conilict is not neces-
sarily expressed in accidents, it is imporlant to observe pedesirian and vehicle behaviour, and that
can best be done through video observation.

It was also essential to know the tolal amount of traffic and the proportion of through traffic, and to
relate this to the trade deone in the centre. This information is necessary in order lo identily whether
there is a need for alternative rouling of through traffic, and what the impact of this might be on the
business activity in the Main Street.

Scope

The study was not of the whole town, but of the Main Street only. For the Main Sireel, the section
containing the main pedestrian activity was studied. The focus was mostly on the developmen-
laloperational aspects. ltwas assumedthat major strategic issues such as fong-term fand-use policy
and the development of a by-pass would not be considered, as that would require more lime and
resources than were available to this study. Similarly, it was assumed that there weare no deticlen-
cles in the town's structure which required significant network changes.

Thus, the emphasis was, deliberately, on applied research: the aim of developing seme simple
processes and indicators which can be used for the development of practical measures, mostly in
the intermedIlate to the short lerm, to improve the Main Street.

Although the focus was on the pedestrian/vehicle conilict 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 awhole. The data base should be capable of being used and integrated into this broader
contexi.
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DATA SELECTION AND PROCUREMENT

Data needs were determined for the following categories: function and role of the Main Street, 1he
built environment, road space management, vehicle movement, pedestrian movement, contlict be-
haviour, and conflict perception.

Prioritios were Kentified so that essential elements were covered, but others would not be over-
looked. Those elements which were not essential could perhaps be covered in part, depending on
time and resources avallable.

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

The whole approach was dictated by low cost: two visits, two professional 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 purpose, means and priority of data collection are set out in Table [I-2.
Baslc surveys
Numberplate survey

A sample survey of 10 per cent (ali vehicles where the last digit onthe numbemlate is 0), carried out
continuously between 9,30 and 15.30 on a Friday, was madea. It was expected 1o yield information
on total traffic, 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,
after deducting the through, non stopping, traffic), and the accumulation of vehicles In the centre.
The period used may not cover the typical peak hour employment traffic which occurs in most clties,
but was not considered critical in country towns, and not so relevant where the specific purpose is
the study of the pedestrian/vehicla conflicl, as there are fewer pedestirians arcund at the vehicle peak
hours.

Speed survey

Speed observations, using stop watches, were made for segments of about 10¢ - 150m length for
half an hour in the hour.

Pedestrian movements

Jaywalking was observed and recorded for the same segments where speed observations are made,
and during the same periods, so thal the speed and jaywalking data can be related.

Pedestrians crossing at legal crossings were observed and counted. In the case of zebra crossings,
the number of vehicles stopping to give right of way to pedesirians were recorded, again for the same
period as the Jaywalkers.

Pedestrians on the fooipaths in both directions and {or the same periods as before were countad.

Inthls way there is a coordinated set of pedestrian movements which can be related to vehicle speed
and vehicle volume (obtained from the numberplate surveyy).

17



Table -2 Type, purpese and methed of data collection

TYPE WHAT PRIORITY HOW WHEN
FUNCTION AND Local, regional and passing trade Business survey B
ROLE OF THE Origin and frequancy of visits 1 Visitors survay B
MAIN STREET 1
BUILT ENVIRON- The road pattern and land-usse
MENT structure of the town Local Authority A
Width and physicalcharacteristics 1
of the road space of the Main Local Authority B
Street. and fisld survey
Land-use frontage classified 1
by pedestrian and vehicle
orientation, Field survey A
Site access, 1 Fleld survey A
Off-street parking areas 1
focation, capacity, utilisation Local Authority B
Strestscape 2 Field obsery, A
2
ROAD SPACE Road hierarchy Local Authority A
MANAGEMENT Intersection control 1 Local Authority B
Kerb lane controf 1 Local Authority B
Madian control (il any) 1 Local Authority B8
Parking duration 1 Local Authority 8
Legal crossing 1 Local Authority A
1
VEHICLE Traffic volumes for a period of
MOVEMENTS & hours from 9.30 - 15.30 on
a nermal Friday. Number plate survey B
Through traffic 1 Number Plate survey B
Heavy vehicles 1 Number Plate survey B
Traffic speed 1 Stop watch survey B
1 Video observation B
PEDESTRIAN Pedaestrians on footpaths Pedaslrian count B
MOVEMENTS Legal crossers 1 Padestrian count B
Jaywalkers 1 Padsstrian count B
1
CONFLICT Delay caused by mancuevring
BEHAVIOUR vehiclas Video observ. B
Incidance of double parking 1 Video obsarv. B
Vehlcle delay at legal crossings 1 Part of pade-strian B
1 count
Jaywalker/vahicle conflict Video observ. B
Accidents 1 Accident stats. Local C
i police and Trafflc
Commitiae
Visitor survey B

Friorily; T = essenlial, Z = desirable, 3 uUseful;
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Videa observation
The video recording was made In an elevaled position where the most active segment of the Maln
Street could be observed. The recording was mada at the same time as the speed and pedastrian

surveys. The data which it yields are: vehicle manouevring, parking, double parking, pedestrian be-
haviour, pedestrianfvehicle conflict, vehicle time to cover a fixed distance (and hence vehicle spaed).

Visitor interview
Simple questionnaires were used to find out where people come from, how they got there, what
places and how many they visit, what their perception is of tha Main Street, whether there Is a safety

problem, and what should be done about it. The queslionnaire is designed to take only a few mo-
ments so that a sample of about 70 Interviews can be easily achieved by one Interviewer.

Business questionnaire
This is a longer survey, left with the business people In the Main Street, and collected later, which
seeks 1o establish the nature of commerclal activily, the source of ils clientele, the economic slg-

nificance of through traffic, the perceplion of the Main street, and, as for the visitor survey, how the
pedsestrian and vehicle conilict 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, median, inter-
sections.

Management

Data were afso oblained about traific control, parking controls and road hierarchy classification.
Traffic data

In most cases, some traffic counts are available, although they may be a little out of date. Howevaer,

they may give an indicatlon of the diurnal weekly and monthly variations in traffic. These are used
to check the data obtained directly during the surveys.

DESCRIPTION OF MOSS VALE AND PARKES
Location, function and structure

Moss Vale is 130 km from Sydney and Is situated on the Ilawarra Highway which links the Hume
Highway with the Princes Highway at Shellharbour. The lown has a population of about 7,000.
Several reglonal roads link the town to the local reglon. Figure 2-1 shows the struciure of the town..
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Figura 2-1 Location and 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 2,500 and serves the region of the shire with a population
of about 15,000. Figure 2-2 shows the struciure of the town.
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The Main Strest
Moss Vale

The 'Main Street' in Moss Vale Is elongated and extends over a distance of 800 meters. Mosi com-
merclal activity Is on the east side, but the post office, railway station, regional bus stop and the
town's main park js 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 the town centre, runs under a narrow railway bridge
and curves up 1o the south-west away from the town.

From neither approaches 1o the centre along the highway is there a clear image of the main street,
and traffic comes down relatively fast and without clear visibllity. One of the main pedestrian move-
ments is across to the Post Office, which is at the edge of the core, on the rise fowards the north-
east. There is no pedestrian crossing as it has been considered foo dangerous by the Local Traffic
Committee with the lack of visikility and the speed of the vehicles.

There is no rear access 1o most of the commercial frontage sites. The highway is wider in the cora
of the ¢entre and delivery vehicles have been observed double parking without impeding traffic flow.
However, the lack of visibility when there was double parking makes jaywalking dangerous, and
sevaral potential accident 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 varies in width, ranging from 13.7 to 15.0 m between kerbs. There is parallel park-
ing on both sides, and a zone designaled for buses. There is ong legal pedestrian crossing (zebra);
there are no traffic signals. There are no iraflic islands or other measures for channelling traffic at
interseclions or midblock sections.

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

BN shopping core P Port: number plate
MIII] mixed commeraial 8 Speed measurement
R J  laywalidng
a video obervation F  FPootpath pedentrimnu
polnt C legal crossing

Sl T " %0 m

Figure 2-3 Area sludied and survey poinis, Moss Vale



Parkes

The Parkes Centre is concentrated in a 400 meter sectlon of the Highway and developed on both
sides. There are two major vehicle - oriented (and also pedestrian-oriented) retail uses: both super-
markets, situated at either end of the cenlre.

The core of the centre s located from the junction between the Newell Highway and Welcome St to
Church Streel, a distance of about 180 meters. There are rear access lanes behind all frontage
developments.

A new Post Office will be contructed in Welcome St, on the edge of the centre, and this will create
additlonal pedestrian traffic through the junction with the Newell Highway.

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

The sectlon studied, with the survey points identitied, is shown in Figure 2-4.

Port: number plate
Speed measurement

P
g
IO Mixed commercial J  Jaywalking
Video observation F Footpath pedeatriana
» polnt C  Legal Crossers
L————---l-—l————d
gcale 50 m

Figure 2-4 Study area and survey points, Parkes

Economic actlvity

The economic activity in the towns can be assessed by determining the origin of visitors to the towns
and their maans of travel, and the proportion of tradse attributed to them.

As anticipated in both of 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 driver and 14% as
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passengers. The other significant means of transport was to walk, accounting for 17% of Moss Vale
respondants and 14% In Parkes. Those who arrived by carwere asked where the vehicle was parked,
which, compared to the length of time they anticipated 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 6§9% of the total respondants In Moss Vale, and 66%
in Parkes. The survey also included the opinions of those who were employed Iin the town itself com-
prising 17% of the 1otal sample in Moss Vale and 20% in Parkes. The remaining 14%, in each cass,
did not fall into these categories and included people looking for work and truck-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 about the relative pressure on
long and short term parking and the turnover rate.

The business questionnaire related to the financial dealings of the businesses, their establishment,
including whether the property and/or the business was owned, rented or managed, the annual tum-
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 s shown in Table 1I-3

Tabile 11-3 Main characteristics of trade, Moss Vale and Parkes

Customer patronage MOSS VALE PARKES
per cent per cent
Local 63 74
District 3z 20
Passing trada 5 6
Total 100 100
Average weekly turnover $0,752 _ 0,542
Dependence on passing per cent of per cent of
trade astablishmants eslablishments
<10 % 79 94

The Table shows that both towns serve their immediale regional areas and thal passing trade is a
relatively small. It should be noted thal the survey did not include hotel/molel establishments, which
are generally not located in the shopping centre. Tourism does not appear to have an Impact on
either town. In Parkes 21 businesses report a seasonal variation in trade as opposed 10 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 esiablished; 10
years in Parkes and 2 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. (n both towns the average rent is aboul $200 per week. The
average weekly turnover Is also very similar: about $10,000 per week.
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PEDESTRIAN AND VEHICLE ACTIVITY

Total trafflc

Both towns have a highway running through the Main Street, bul there are also some regional roads
connecting with the Highway in the town centre. The numberplate data represent a 10 per cent
sampls (the accuracy of which was checked by counting all vehicles at a control point}. The AADT
values for the highways have been established by the Department of Main Roads at other times; the
results of the numbemlate survey were checked with these values and were found to be close. Table

l1-4 shows the astimated traffic volumes.

Table |I-4 Estimated Tiraffic Volumas at the Cordon Points, Moss Vales and Parkes

MQOSS VALE PARKES

. IN OUT TOTAL IN OuUT TOTAL
Period 0930-1530 Period: 1000-1530
Highway S 1680 1760 3440 Woelcome S 930 1090 2080
Highway N 3850 2620 8470 Highway S 2130 1210 3340
Reglonal W 980 820 1800 Highway N 1670 1470 3140
Regional SE 630 670 1300
TOTAL 7140 5870 13010 TOTAL 4790 3770 8560
% Highway 76.17 75.70

The figures show that the proportion of traffic on the Highway, as distinct from other regional or local
roads, to total traffic is remarkably similar for 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 not be deduced from traffic volumes along. This raquires further analysis of the numberplate
data. Variations In traffic volumes during the day are shown in Table I11-5. Theg locations of the antry
and exit ‘poris’ are shown on Figures 2-3 and 2-4.

Table lI-5 Vehicle Traffic Through the Cordon, Moss Vale and Parkes

MOSS VALE PARKES

Period P1 P2 P3 P4 SUM P1 p2 SUM

0940-1010 400 570 210 120 1300 160 180 330 670
1010-1040 230 480 80 120 520 160 220 180 560
1040-1110 350 520 80 120 1070 220 260 310 790
1110-1140 290 470 110 70 840 160 290 240 €80
1140-1210 330 410 120 120 980 180 230 220 630
1210-1240 280 640 170 150 1240 200 140 200 540
1240-1310 230 380 110 90 820 180 160 380 720
1310-1340 330 390 100 &0 880 200 160 130 4390
1340-1410 210 400 130 110 850 160 170 310 640
1410-1440 320 430 230 S0 1030 240 100 280 620
1440-1510 470 580 190 130 1370 a0 210 300 600
Avg veh/h 625 960 280 207 2073 353 385 524 1262
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The table shows that the level of traftic is about 80 percent higher in Moss Vale (2100 veh/hr) than
in Parkes {1300 vehvhr}, and that in Parkes thera is little variation during the day, while there is more
peaking in Moss Vale.

Through and local tratflc

In order to ascertain the exteni of through, regional and local traflic, the numberplate data were
analysed according to origin and destination at the cordon points.

First the matched vehicles were separated from the unmaiched vehicles. The differences between
Moss Vale and Parkes are very small; about 75 per cent were matched. The unmalched vehicles
may be caused by errors in recording of the numberplate (estimated 1o be not mora 1han 4%) or by
the fact thal vehicles passed one ot the cordon points before or after the survey was conducted.
Table 1l - 8 Matched and Unmatched Vehicles, Moss Vale and Parkes

TOTAL VEHICLES

MOSS VALE PARKES
number par cent number per cent
Matched 473 75.6 246 72.8
Unmatched 153 24.4 82 27.2
All vehicles 626 100 338 100

(sampla of 10%)

The matched vehicles were then sorted by origin and destination, with the origin representing the
entry ‘port’ and the destination the exit ‘port’. Where the time lapse between 'in’ and 'out’ had a nega-
live value, vehicles were going out first and returning later; hiwere they had a positive value vehicle
are coming in first and then going out. The former category comprises, typically, trips serving the
ragion or irips to another centre, while the latter are either through trips or trips to the local centre.
The results are shown in Table II-7 and Table 11-8.

Table II-7 Crigin and Destination of Qutgeing Vehicles, Moss Vale and Parkes

MOSS VALE PARKES
Vehicles gaing Vehicles going out
out first and first and
returning later D-1 D-2 D-3 D-4 TOTAL returning later  D-1 D-2 D-3 TOTAL
iN iN IN IN ouT IN IN IN  OUT
O1 ouUT 21 37 12 9 79 O-1 outr 20 11 11 42
G2 QuUT 34 45 17 15 111 0-2 QuUT 17 15 14 46
03 OuUT 9 13 10 3 35 0-3 out 23 16 14 53
0-4 OUT B 11 3 1 21
iN 70 106 42 28 246 TOTAL IN 60 42 39 141
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The proportion of all trips golng out and returning later is similar for Moss Vale (32 per cent) and
Parkes (41 per cent), but there are different {forces at work. in Moss Vale there are links with Bowral
and Mittagong, whila there are no major communities close to Parkes. Parkas, theretore, has, rela-
tively, a stronger ragional service function than Moss Vale.

Table 11-8 Origin and Destination of Incoming Vehicles Moss Vale and Parkes

MOSS VALE PARKES
Dastination Moss Vale and Through Traffic Destination Parkes and Through Traffic
D-1 b2 D3 D4 TOTAL D1 D-2 D-3 TOTAL
OUT OUT OUT OUT I[N OuUT ouT OUT NN
O-1 IN 47 68 15 17 147 o1 IN 11 4 2 17
0-2 IN 14 a7 9 7 67 a2 IN 20 9 2 31
03 IN 2 3 1 1 7 03 |IN 47 5 5 57
04 IN 1 4 0 1 6
TOTAL QUT &4 112 25 26 227 TOTALQUT 78 18 9 105
Period 9.30 - 15,30 Friday 4.11.1988 Period 10.00 - 15.10  Friday 7.10.1988

The final step is to separate the through traffic from the local traffic. Table 1I-9 shows inward trips
by time lapse between entry and exit. The time lapse is calculaled by deducting the time of exit of
a vehicle from the time of eniry.

Table [1-9 Inward Trips by Time Lapse, Moss Vale and Parkes

MOSS VALE PARKES
<10 10-29  0-59 60+ TOTAL <10 10-29 3058 60+ TOTAL
min in min min trips min min min min trips
Local 5 12 13 a2 62 3 8 7 3 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 ] 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 poris. Other trips
are cleary through trips: those that enter one port and exit another in the opposlte direction and taks
less than 10 minutes o travel between the two ports.

Usling the same approach to determine through traflic in Parkes, we can identify that there are at
least 49 localtrips and 3 through trips, bul that ciassifies only hall of all the inward trips. The remain-
Ing trlps are entering one side of the cordon and Isaving at the opposite side but involve stopping for
perlods of 10, or mora, minutes. As the local road pattern permits many different ways to return out-
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side the cordon and there are parking areas outside the Main Street, it is likely that a high propor-
tlon of the remaining trips are not through and stopping trips, but local trips. It can theretore be as-
sumed that the local trips represent at lsast 90 per cent of all the inward trips.

By following the same reasoning for Moss Vale the proportion of through tratflc Is greater than in
Parkes, but most of this through traffic stops In the centre of Moss Vale. The straight through trat-
1ic Is not more than 10 per cent.

Heavy and commerclal vehicles

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

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

Pedestrian activity

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

Table II-10 Pedastrian Activity on the Footpath, Moss Vale and Parkes

MOSS VALE PARKES 3
F1 F2 F3 F4 F1 F2 F3 F4 Fs

Parlod n n n n n n n n n
0940-1010 20 192 96 43 167 209 109 61 18
1040-1110 27 127 87 112 117 221 145 101 20
1140-1210 19 o1 59 89 259 254 123 179 58
1240-1310 36 115 94 g0 107 129 136 145 34
1340-1410 26 123 108 70 115 197 66 88 148
1440-1510 40 209 89 115 156 214 44 A6 20

Total 168 857 533 519 921 1224 623 620 368
Average &8 286 i78 173 367 408 208 207 123
Pedesirians/h
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The number of pedestrians crossing at legal crossings is shown in Table II-11.

Tabte 1I-11 Pedestrians Crossing at Legal Crossings, Moss Vale and Parkes.

MOSS VALE PARKES

C1 c2 Cc3 C1 c2 C3 C4 Ccs
Period n n n n n n n n
0940-1010 27 146 38 112 71 40 143 a2
1040-1110 1 72 n.s. 83 84 35 329 17
1140-1210 20 52 42 a1 76 124 210 14
1240-1310 19 72 22 125 93 167 205 12
1340-1410 18 €8 n.a. 91 79 46 101 7
1440-1510 38 138 n.a. 138 70 85 112 n.a.
Total 133 548 3 630 472 497" 1100 a2
Av flow/h 44 183 68 210 157 83 367 33
Two-way

* split Wellcome St 50%

There are notable difierences batween the towns: thera is less crossing at Moss Vafe then thera 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 different land-use pattern. In bothiowns, ihe level of pedestrian
activity drops off sharply away from the core.

An important aspects of pedestrlan and vehicle interaction Is the amount of jaywalking and the be-
haviour of jaywalkers. Table 11-12 shows the amount of jaywalking for the road segments identified
on Figure 2-3 and 2-4.

Table 11-12 Jaywalking In Moss Vale and Parkes

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

Period n n n n n n n n n
0940-1010 103 69 73 51 68 126 131 37 n.a
1040-1110 71 67 54 a2 97 g8 70 44 66
1140-1210 90 69 87 45 45 42 136 74 48
1240-1310 - 77 a8 69 59 128 125 na na 75
1340-1410 64 78 51 72 144 43 142 71 n.a
1440-1510 55 70 46 56 69 90 48 33 54
Tots! 480 441 280 315 551 B22 527 289 241
Running % 14 17 20 18 7 3 4 4 10
Av jaywalkers 188 147 127 105 184 174 211 104 120
/1 oom
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The data show interesting features. Both data sets show the large amount of jaywaiking 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 more leisurely pace: few
jaywalkers run across the road, whereas between 14 and 20 per cent of the Moss Vale Jaywalkers
fea! the need 1o run. This will be related to vehicle speeds later.

Finally, a measure of crossing can be calculated for each town by using Indices, derived by divid-
ing all pedestrians crossing by the total pedestrians in the road space. The results are shown In
Tablell-13.

Table 11-13 Pedestrian Crossing indlces, Moss Vale and Parkes

MOSS VALE PARKES

Perlod Az A3 A4 AVG Al A2 A3 AVG
0940-1010 .26 .51 54 .44 .50 49 .50 .50
1040-1110 .35 43 22 33 .63 .26 51 .47
1140-1210 .43 .64 34 A7 .39 33 4 .38
1240-1310 .43 48 40 44 .68 53 a7 .52
1340-1410 .39 .39 51 43 .51 .49 .28 A3
1440-1510 .25 .49 33 .35 .45 .39 .23 .36

Total 34 49 .38 40 .53 A3 .36 A4

*Indices are derlved by dividing all pedestrians crossing by the fotal pedestrians in the road space

Another way of measuring pedestrian activity in the road space Is to 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). Inthe peripheral sections the ratlo always ex-
ceeds 0.50.

CONFLICT
Accldents

During the period between 1985 and 1987, 57 accidents were reported In Moss Vale. Of these 31
waere In the maln shopping area. The figures for Parkes for the corresponding period show that of
a total 37 accidents, 21 were within the main shopping area. Although the number and type of ac-
cidents is too small for statistical analysis, they are usefu! for understanding the nature ot the con-
flict.

Only one fatal accident occurred in Moss Vale but the majority of accidents were relatively minor.
In sixtean cases, vehicles required towing, and in a further 1en cases, seme treatment of viclims was
required. In only a tew cases were victims taken to hospital.

In Parkes thera were no fatal accidents. Five accidenis involved low-aways, and nine required some
treatment of victims. Six of those requiring treatment, were taken to hospital.

30



CODE DESCRIPTION MOSS VALE PARKES

0 Pedsstrian nearside 0 5
2 Pedestrian farside 2 1
10 Cross traffic 3 6
13 Right naar 3 0
20 Head on 1 o]
21 Right through 3 2
30 Rear end 5 2
32 Right rear 3 1
33 Lane sideswips 1 0
410 U-turn 1 1
42 Leaving parking 1 1
45 Revarsing 1 0
47 Emerging from drive 1 0
48 From footpath 0 1
59 Other ovartaking 1 0
60 Parked 3 1
73 Off-road object 1 0
TOTAL N 21

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

In Moss Vale, there is a clustering of accidents involving rear end collisions, rear right collisions and
rear near side collisions. The majerity of these aceidents pccur in the vicinity of the rallway station
and post office, suggesting a possible problem area in terms of visibility and speed. There are rela-
tively few pedestrian accidents, yet other observations Indicate a situation of pedestrian/vehicle con-
flict (e.g. high vehicle speeds and a high proportion of jay-walkers running across the road).

In Parkes, the greatest conilict (in terms of reporied accidents) involves pedestrians and cross traf-
flc. Although the majority of these accidents were not serious, 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 resulis from the pedestrian and business surveys.

It is also worth noting that a clear majorily of these accidents, in both Moss Valg and Parkes, oc-
curred during the day In fine, clear conditions.

Pedastrian/vehicla conflict

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

MOSS VALE PARKES

Period 1 s2 83 84 Si™ s2 53 54
0940-1010 48.40 39.22 38.29 48.65 2080 3239 47.78 43.58
1040-1110 51.89 471.75 4536 4916 1998 30.04 33.55 4207
1140-1210 54.12 46.11 4409 48.76 note*  30.47 4460 na.
1240-1310 50.21 43.58 53.15 4771 19.84 39.18 33.07 46.57
1340-1410 51.94 40.19 3474  49.93 34.62 31.82 41.66
1440-1510 42.66 43.85 4115 51.34 39.82 43.30  n.a.
Average 49.8 435 42.8 49.3 20.2 344 39.0 43.5

n_a. = not available

* For two perlods, ona lasting 7 minutes, and the second 6 minutes, traffic came 1o a stop.

** For this segment video recordings were made and analysed. The data shown here are based on stop waich
obsarvations.

Venhicle speed can be relaled to the pedestrians crossing. First the jaywalkers were singled out.
Jaywalking was 'normalised’, I.e. the number of jaywalkers were determined for the relevant speed
sagment 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 il-16 Jaywalking per 100m ot Segment, Moss Vale and Parkes

JAYWALKERS MOSS VALE PARKES

Al A2 A3 Ad Al A2 A3 Ad
Perlod n n n n n n n
0840-1010 55 41 50 42 126 79 22
1040-1110 a3 40 37 26 125 42 27 48
1140-1210 48 41 60 37 56 82 45 34
1240-1310 41 &3 47 49 164 55
1340-1410 34 47 as 60 121 86 43
1440-1510 29 42 a2z 46 103 29 20 39
avg/30min 4 44 43 43 116 64 31 44

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

A correlation analysis was carries out between 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 half hour periods are used ( r = 0-.59; regrassion line: Y =
105.69 - 1.37 X). X = vehicle speed and Y = number of jaywalkers. The correlation coefficient be-
tween vehicle speed and the proporlion of jaywalkers running across the road Is r = 0.72 with a
regrassion fine: Y = -7.50 + 0.47 X.
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Next, the correlation betwesn vehicle speed and all crossers was analysed. The normalised num-
ber of crossers for each section are shown in Table 11-17.

Table I-17 All Crossers per 100m of Segment, Moss Vale and Parkes

MOSS VALE PARKES
Al A2 A3 A4 Al A2 A3 Ad

period

0940-1010 55 91 68 42 228 99 33 49
104C-1110 as 84 45 28 342 53 a9 76
1140-1210 48 91 73 a7z 203 81 56 83
1240-1310 41 93 80 49 308 190 35 33

1340-1410 34 89 47 60 198 20 55 57
1440-1510 29 77 58 48 185 35 31 83
Avg/30min 41 :1:] 59 43 243 93 42 82

/100m

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

Y =342.93-6.43 X,
in which X = vehicle speed and Y = the numiber of crossers.

When the values for each ha¥f hour are used the cormrelation drops to .63 with the regression line of
Y =215.89-3.45 X.

Another way of analysing the relationship between pedestrians and vehicles is 10 relate the use of
the road space by pedestlrian crossers and by moving vehicles. This involves calculating the
pedestrian and vehicle densities for a given area. The pedestrian density can be defined as the
number of pedestrians crossing (legally and oltherwise) per 20 minutes over a road segment of 10
metres, multiplied with the seconds they are on that part of the carriageway which is also used for
moving vehicles. An average pedestrian crossing speed of 1.65 m/s 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 time for a 10-metre segment. In order to make the results clearer graphical-
ly, the vehicle density is further divided by a factor of ten.

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

The relationship can be lllustrated in Figure 2-6. The coefficient of corrslation is 0.77.
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A third measure of potential conilict is the number and proportion of 'heavy’ vehicles. In Moss Vals,
the proportion of heavy vehicles 6.3 per cent. compared with 2.5 per cant in Parkes.

Vehicle/vehicle conflict

The vehicle/moving vehicle conllict and the vehicle/manouevring vehicle contlict were analysed
through video analysis.

The 116 metre section of the Hlawarra Highway covered by the video In Moss Vale incorporated the
area from the intersection of Kirkham Street 1o the Bay Street tumn-off to the rallway statlon. It fea-
lures retall development on the easlern side and the municipal park on the western side. Both sides
of the road permil parallel parking as well as incorporating locat bus-stops. The regional bus-stop is
located on the weastern side adjacent to the park.

In Parkes the video covered an area of the Newell Highway between the Church and Welcome Sireet
intersections concentrated ontraffic and pedestrian movements around the uncontrolled Court Street
intersectlon. Both blocks feature 60 degree rear-10-kerb angle parking on both sides.

The major characteristics of moving vehicle conflict observed In the video recording of Moss Vale
inctude the high proportion of heavy commercial vehicles, particularly semi-trailers and large articu-
lated trucks, and a vislbility problem of pedestrians crossings from a distance.

The heavy vehicles are most likely to be passing through Moss Vale en routs to their final destina-
tions; they travel lkong distances and visibly regard the town as being incidental to the highway, evl-
dent in their reluctance and, in some cases, inability to stop at marked pedestrian crossings. This
factor noticeably affects the perceplion of safely by the aged and smaller chlldren as they cross the
road. Despite the presence of the heavy vehicles there is also a high proportion of jaywalkers,
generated chlefly by the parallel parking by the side of the park.

In Parkes, the moving vehicle problfems are different in nature. The strict grid pattem gives rise to a
desire for vehicles as well as pedestrians to cross the Newell Highway from one side to the other.
The intersection of the Highway with Court Streel, which was part of the area surveyed using the
video, Is not signal controlled and leads lo difficult, and potentially dangerous, traffic movements in
order to cross the barrier that the highway constitutes.

Manoeuvring Vehlcle Conflict

The video analysis of the township of Parkes, in particular, reveals a very high incidence of vahicle
manoeuvring conflicl as well as great variely in the nature of this conflicl. The stop-start 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 crossings which banks up traffic as far as the next in-
tersection, and partly the consequence of angle parking manoeuvres. These factors also contribute
to the very high incldence of jaywalking, encouraged by the low overall speed.

This high level of usage ot one of the main pedestrian crossings in the town as well as the high in-
cidence of jaywalking is indicative of the strength of the retailing tunction on both sides of the Newell
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Highway. The straet is, by nature, a shopping street serving chiefly the local region [a fact revealed
by the analysis of the business questionnaire].

Also indicative of the strength of the centre is the high rale of vehicle tumn-over in the well utilised
on-street angle parking areas. It is, however, this very characteristic that is another major cause ot
the savere lack of even traffic flow in this streich of the Newell Highway.

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

Vehicle/road environment conflict

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

Some of these aspects have been considered before. The amount of pedestrian crossing and
pedestrians on the footpath are closely relaled to what happens along the frontage. The location of
major pedestrian generators Is a critical factor in this regard, and this is demonstrated clearly by the
post office In Moss Vale and the concentrated retail activity in Parkes.

The presence/absence of rear/side access has an eflect 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 properties have rear access.

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

The study did not assess lhe impact of traffic noise and fumes on the road environment, as it was
not 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 io be greater than in Parkes (although no measurements were madejwhile
the impact of fumes Is greater in Parkes (due io angle parking) than in Moss Vale where parallel
parking is in force.

Perceptlon of conflict

The interviews of visitors Inthe main street provided information about the perceptions of pedestrians
in respect of the ‘main street’ environment. Respondants wera asked how they perceived the traf-
flc In the main sireet in terms of how busy in was. It must be noted that the term 'busy’ refers to both

the traffic composition as well as lts volume and speed; the greater the number of heavy vehicles,
1he busler the street will be perceived 1o be.

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

PARKES MOSS VALE

percent per cent
Very Busy .10 .08
Busy .25 40
Moderately Busy 45 39
Mot Very Busy a7 13
Not Busy .04 01

It should be noted that in Moss Vale, which experiences both faster traffic speeds and a signiticant
proportion of heavy vehicles (chielly semi-trailers, medium trucks and coaches accounting for an
average of 10% average dally traffic), more people perceive the street to be busy whereas in Parkes,
most people regard the street as being only moderately busy.

Respondants were also asked if they thought the traffic travelled too fast for them 10 ¢ross in safety
and whether they would consider crossing away from the zabra crossings. The results are shown in
Table Ii-19.

Tabls II-19 Percaption of Speed and Crossability, Moss Vale and Parkes
MOSS VALE PARKES

Spaed too greal 10 cross safely
percent  percent

agree 51 23
disagree 43 61
undecided 6 13

Would attempt to cross (jaywalk)
percent percent

yes B2 64
no 18 20
undecided @ 16

It is interesting to note that in Moss Vale 51 per cent ihought that the speed was 100 great to cross
safely, yet 82 per cent said that they would attempt to cross. The most frequently otfered reasons
for not jaywalking were, firstly, the traffic speed and volums, followed by the volume of trucks cited
in Moss Vale. Other reasons were the responsiblity of children, and, in Parkes only, the illegality of

jaywalking.

In both towns, the results suggest the need for more, or better located, pedestrian crossing facilities.
They need to be visible and convenignl. Vehicular traffic should approach the crossing at an ap-
propriate but regular speed. To this end such factors as the need for crossings, vehicular percep-
tion of a shared main sfreet through urban design, the monitored location of on and oft street parking
to regulate the evenness of traffic flow plus pedestrian and vehicle generation from parking areas
and the future locatlon of major pedestrian generators should all be factors in improving the sltua-
tion in the main straet.
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Summary

The analysis shows that there are quite different problems in Moss Vale and Parkes. !n Moss Vale
the basic confiict 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 kmvh in the core), heavy jaywalking associated with
important pedestrian generators (mainly the Post Officej and poor visibility. A high proportion of
|aywalkers (20 per cent in the core) are running across the road. There are also a number of
vehicle/vehicie conflict siluations. Those occur at intersections where there are right hand tumning
movemsents and pedestrian flows across the inlersection. Traffic volumes range between 760 - 1150
vph, and the proportlon of heavy vehicles is also relatively high (about 8 per cent).

In Parkes, average lraffic speeds are low In the core segment (about 20 km/h in the cora), due 10
angle parking and a large amount of jaywalking and crossing at legal crossing. Traffic, at times,
comesto a standstill. There are few heavy vehicles as therg is a parallel road to which heavy vehicles
are diverted. The main conflict situation arises from the side streels and vehicle manousevring as-
soclated with angle parking (which also produces fumes and noise on the footpath). There are tum-
ing movernsents at the inlersections where there are also many pedestrians. Angle parking in
Clarinda Street (the 'main strest’) creates a potential for accidents, particularly between vehicles,
but the severity of such accidents may not be high because of the low speeds. Angle parking also
raduces road space, but as traffic volumes are of the order of 300 - 500 velvh, the situation Is not
critical In terms of congestion.

Ancther contlict sltualion exists at the junction betwsen Welcome Street and Clarinda Street, whers
there are many turning movements and heavily used zebra crossings. This problem will be exacer-
bated when the new Post Office has been completed. This is an example of a land-use decision
made without regard 10 the consequences for pedestrian movement and the conflict they create with
vehicle movement.

SUGGESTIONS FOR REDUCING CONFLICT IN MOSS VALE AND PARKES

Moss Vale

The road/environment situation in Moss Valae is, typically, a Type Il corridor. Both the road function
and the frontage function are important, and the association creates a conflict situation, primarily be-
tween vehicles, moving at the rale of about 1000 vph at average speeds In excass of 40 kmvh, and
pedestrians crossing the road (about 800 per hour}. mostly as jaywaikers, and many at points where
visibllity is poor.

Strategically the issues are whether there is an opportunity for diverting the highway or whethar there
is scope for shifting the cnetre away from the highway.

A fairly high proportion of traffic is through {raffic, but most of it tends 1o stop in Moss Vale, while the
through traffic branchesg 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 lhese reasons a by-pass
doas not appear to be praclicabla.
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Major iand-use change away from the highway does not appear to be practicable either. There Is
little pressure for development in Moss Vale, and it not possible to move existing establishments
fromthe fringe areas to the core behind the highway frontage. The retail development of Moss Vale
is In the form of ribhon development; there is a need to change the retail zoning, so that no further
padestrian generating development will cccur at the perimeters along the highway and any future
development occurs in the core behind the frontage.

The main problem In Moss Vale is the average vehicla speed and visibility upon entering the centre
of the Maln Street. Thers are plans to reconstruct the rallway bridge, which shoukd improve the
visibility of the core by traffic from the south. But the imporvements may lead to even higher trafflc
speads through the core. There are some potentlal conflict spots immediately North of the railway
bridge and channellsation will become necessary.

There Is a clear need to introduce 1the notion of a transition and centre zone, with the aim of reduc-
ing vehicle speed to what the environment can bear (Figure 2-7).

Speed < 45 lﬂn/h < 25 km/h < 45 km/h
New pedestrian- Controlled ~ New pedeatrian-—
generating pedeatrian/wehicle generating
activity envircnment aokivily
disoouraged disccuraged

Figure 2-7 Optlons, Moss Vale

The active shoppling frontage fronts the highway and this is unlikely to change. The footpath is of
sufficient width for pedestrian flows, but there is an opportunity for widening it, and to improve the
pedestrian environment. This option can be linked to other, operational, actions referred to below.

The principal planning actions are in the operational area. The major conflict concerns pedestrian
crossing and jaywalking especially. One option would be to introduce a median so that pedestrians
can cross in two slages. This may be feasible in the core area of the centre, where the road width
is adequate. Howevaer, a median alone 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-
propriate 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, Identification sign and landscape treatment to reinforce the impression that
the motorist enters a transitlon zone (figure 2-8). Other options could be splinter Islands or round-
abouts.

Pedestrian
pavement

——-————4

approx. scale 50 m —H-b

Figure 2-8 Oplions near tha Post Office, Moss Vale

Within the core area, the carriage way could be narrowed at ¢ertain points (about 100m apart) so
that the crossing distance for pedestrians is reduced and the attention of the motorist Is focused on
a narrow area of potantial conflict (Figure 2-9). Parking bays can be maintained between such foot-
path pavement extensions. Another option is the construction of a median with low landscaping.
Figure 2-10 and 2-11 illustrate the principles In perspective form.
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Figure 2-9 Options for the Shopping Core, Moss Vale
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Figure 2-10 Moss Vale Centre
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Parkes

In Parkes, the road/environment situalion is dominated, at least in ihe core, by pedestrians and cars
parked at an angle. Traffic speed is low, traflic volumes are relatively low and pedestrlan move-
ments across the road are subslantial. As a result the contlict between pedestrians and vehicles is
not serious. Traffic speeds are higher in the adjoining segments and although jaywalking is about
one third of what it Is In the core, it is still substarlial and in conflict with vehicular movement. The
main problem in the core Is between the mancuevring of vehicles in assoclation with angle parking
and moving vehicles, and the tangle of pedestrians and vehicles at the junction of Welcome and
Clarinda St.

Strateglcally, there is no optlon for the centre function of the Main Streel, but to remain as it Is. It is
already compact and strongly established. Howaever, diverling through traffic away from the 'Main
Streel’ could be an option, if it was considered that the core section of centre should be a mall. The
central shopping core is not dependent on passing through traffic to any major extent, and a by-pass
tor heavy vehicles already ox!sts along Bogan Street. A by-pass outside 1he town would not seem
to be justified as traffic volumes are relatively low, and the highway Is not a major State highway.
There are many other issues associated with the development oof a mall and it should mot be thought
lo be a simple option. However, ¢n functional grounds and in strategic terms, it is clearly a pos-

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 inihe core,
it is the almost random manouevring which conflicts with moving vehicles and padestrian. Disregard-
ing the mall option, 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 iane in each direction, and paving the shorl distance between the extended footpath. With
appropriate landscaping and sireet furniture, a more atttractive and safer environment ¢can be created
{Figure 2-12. A small roundabout will reduce conflict at intersections. However, this is feasible only
in locations where pedestrian movemenis are few.

" i e o]

Flgure 2-12 Options for the Centre approx. scale E0m NP
Parkes
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One of the intersectlons where a roundabout may not be satisfactory is the junction of Welcome and
Clarinda Streets, because the high level of pedestrian movements would interfere with vehicie move-
ment. Trattic lights are ditficult to justify on the grounds of costs. One of the options may be 10 block
the connection between Welcome St and Clarinda Strest. Another is to also block Dalton Street, 50
that Welcome and Dalton Streets provide for the continuity in movement and the conflict between
pedestrians and turning movements is eliminated. The taxi stand can conlinue to function at its ex-
isting, convenient location {Figure 2-13).

)
7

Pedeatrian

iy

SRERNRRNRRRARE:

—— o — ]

approx. acale 60 m —PH

Figure 2-13 Opions for the Centre I, Parkes

Operalionally there is a need to make traffic aware that it is approaching a centre. The main ap-
proach from the east is Clarinda Streel which through its design encourages speed. It is wide and
siraight, and speeds in excess of 80 kimv/h have been recorded. There are options to reduce these
speeds by various means, such as roundabouls and splitter islands, but these can be justified only
it there was an accldent record. There was a serious accident some years ago, bul there have been
none since.

However, there is a case for roundabouts to regulate traftic movement at the fringes of the centre,
and these may well be Justified on traffic engineering grounds. Figure 2-14 shows some of the op-
tions for Parkes in a general way, while Figure 2-15 shows the principles in the form of a perspec-
tive.
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Figure 2-14 General Optlons for Parkes

Costs and henefits

All measures have costs and benelits. Some costs and benefits can be clearly identified, such as
the construction and operational costs and the savings of reduced accidents.

However, there are also hidden costs, such as an increase In travel time and the possible transfer
of conflict elsewhere, whila there are benefils, such as improvement in the quality of the environ-
ment through reduced air and noise pollution, which are very difficult o express in dollar terms.

Conitlict 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 low, the risks are small
and the seripusness of an accident is not likely 1o be as great (such as in the core area in Parkes),
compared with jaywaliking in Moss Vale, where the risks are much higher. It is not surprising that a
high proporlion of Jaywalkers there run across the road.

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

Clearly, reduction in risk and potential for accidents must be a major objeclive at all levels of plan-
ning. As the study has shown, there is polential for action in both communities. Planning can be
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Options

Figure 2~15 Parkes - Clarinda Street looking North

started at any time; action will follow when there Is awareness and concern, and a willingness to
commil funds for implementation.

Finally, it Is worth noting that in both cases studied, measures designed to improve safety also create
opportunities for improving the appearance of the Main Street. Salety and good urban design are
closely interlinked. Hence, a narrow interpretation of costs and benafits may conceal the real issue:
the overall improvement in the quality of the road and its environment.
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PART il PRELIMINARY GUIDELINES

INTRODUCTION

When the highway runs through the Main Street there is an inevitable conflict between the through
function of the highway and the retail, commercial and pedestrian functions of the main street shar-
ing the same facility for a large part ofthe day and evening. This conflict may not necessarily manifest
itself in accldent statistics, but it represents a risk and a potential for accidents.

The nature of the risk and the severity of the contlict will depend on:

(a) the potential and reallsed friction which the road frontage activilies generate, through pedestrian
activity and behaviour, parking and unparking manousvres, access to and from sites, and inter-
sectlon movements; and

(b) the impact of traffic volumes (particularly through traffic), the proportion of heavy vehicles, and
vehicle speed on the safety and amenity of the visitors and businesses in the main sireet.

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 good measure of prediction to be ap-
plisd. Soms opiions have begn implemented in different areas, and provide an indication on how
successiul they are. However, there is much more work to be done on all these areas.

Conflict can be ramoved given time and resources, but neither of these requirements can be general-
ly met. For instance, the crealion of a by-pass or the closure of the Main Slreet 1o traffic, may be,
or may seem, attractive, but are simply not feasible in tha short, or even longer term. Contlict will,
for praclical reasons, continue to exist and is not necessarily unacceptable. Conflict canrange from
unacceptable to acceptable, and it is important, therefore, that the conflict is managed to, at least,
tolerable, and preferably, acceptable levels. However, this notion raises issues as 1o what is accept-
able to whom: the road user; the visitor; or the business people in the Main Street.

Not all associations between tratfic and activities in the Main Street are negative; some busingsses
derive trade from passing vehiclas - and there is widespread concem surrounding the economic im-
pacts of by-passes and traffic management schemas - whilst through travellers may welcome the
opportunity for services and attractions which only the Main Street can offer.

The preliminary guldelings are intended o provide a basis for assessing the nature and extent of
both negative and positive associations, and for developing and evaluating options for reducing can-
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 Im-
plementation. Howsver, whers there are specific research findings which bear on the consideration
of oplions, these are incorporated in the guidelings.

The focus in the guldelines is on the vehicle/pedestrian and vehicle/vehicle contlict, but it needs to
be understood that this 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 faclors which should be part of a broader based approach. Funhermore, there are fun-
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damental questions, such as whether or nol a by-pass is justified , with all Lhe practical ramifications
arising from this, which are not considered here.

Finally, the preliminary guidelines are more concemed 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 the scope of this study.

GENERAL FINDINGS ARISING FROM THE CASE STUDIES
The process and Hs effectlvenass

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

Were all the data nocessary?

Preliminary indications are that those identitied with priorily 1 were necessary; without them the pie-
ture is not complete. The data in priority 2 were less important for this project, but would be essen-
tial tor a more broadly based siudy, while priority 3 data wera not collected at all. They would also
be needed for a more comprehensive study.

Should other data be collected?

This Is probably not necessary, unless there are specific decisions involving expenditure to construct
tratfic improvements. The dala collected provide a sufficient basis for identitying problems and in-
dicating optlons to be considered. However, a more strategic oriented decision process would in-
volve more detailed study, including the nature and growth of 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 size should be used lfor data collection?

About 70 interviews of visitors appeared 1o be adequate given the relatively small size of the com-
munilies surveyed. For larger communilies, some 100 interviews may be necessary. All properties
in the commercial area were part of the business survey; the response rate was about 50 per cent,
which Is adequate, but a higher response rals can be obtained if there is follow up.

A 10 per cent sample of all traffic, for the number plate survey is adequale, but the survey must be
continuous. A check was made to verify whether the method used did represent a true 10 per cent
sample, and this was found 1o be true. However, errors can easily creep in observations and record-
ing, and the survey should not be regarded as being more than indicative.

The video camera Is an easy method of oblaining a large amount of data. Once the camera has
been set up, it needs little attention and observation can be continuous. Howeaver, whether all the
data needs to be analysed is another question. it is possible to approach the analysis from differant
parspectives, such as continuous scanning of every frame for significant ‘events’ or selecting pre-
determined time periods only.
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The manual observations, using the half hour on - half hour on approach, produce suflicient data for
analysis and interpretation.

Is a low cost program feasible?

A low cost program is feaslble. The program showed that two site visits were sufficient if there is
support from the Council and the iocal community, the Chambers of Commerce, and the local High
School. High School students proved very capable in assisting with most of the surveys, despite
limited brieling. Bul there were some lessons learned on how 10 ensure that the data collection
proceeds without a hitch, as problems can, and did, occur.

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

The analysis of the data is not time-consuming wilh the exception of the video analysis. Special
skllls are needed forthe numberplale analysis, but a computer program (using DBASE [l+) has been
developed by the School of Town Planning which simplifies analysis. Other programs are also avall-
able.

Is special skilf required for interpretation of the analysis?

Intarpretation does not require any special experlise beyond that which is normally available amongst
Council staff.

Research interpretations

Tha primary purpose of this project was lo examine the approach to conflict identification and reduc-
tion in the Main Street of couniry towns. However, the project is pan 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 configuration. 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 lights {defined here as 'jaywalkers’). While there are
great differences in behaviour, jaywalking is an inherent characteristic of centres with high pedestrian
activity. In another study {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 rapid-
ly as the average vehicle speed decreases to about 25 kmvh in areas withoul a median. In areas
with a median the same pattern occurs but at the higher speed of about 35 km/h.

Inthe two case studies there were dilferent levels of provision for legal crossing (little in Moss Vale,
more in Parkes), but in both lowns exiensive jaywalking occurred. The amount of jaywalking in
Parkes was very high, but traffic volumes were not high (about 600 v/h} and, more importantly, traf-
fic speeds were very low (about 20 kirvh), 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
higher (about 43 krnvh). Allhough several other factors may play a role, these findings lend support
to the proposition that jaywalking is a function of speed and volume. More significant, perhaps, was
the fact that In Moss Vale, about 18 per cent of the Jaywalkers were running across the road, com-
pared with only 5 per cent in Parkes, despite the facl 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 Il, 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 for the friction or a measure of the polential contlict in an area. Analysls of the data, using
the space/time Index, showed that there is a correlation between pedeslrian dansity, vehicle density
and vehicle speed. With a low vehicle speed, the pedestrian densily and the vehicle dansity are
relatively high, and an increase in pedestrian density with a constant vehicle density may lead to a
decrease Inthe average vehicle speed. This finding is consisient with other studles (Black, Wester-
man and Kuiper, 1887).

Multiplication of the pedestrian and vehicle density indices is a measure for the number of padestrians
and vehicles which occupy the same road space and thus an indicator of potential conflict. The index
should not be misconstrued; it should be regarded as no more than a rough measure of the behaviour
of pedestrians and drivers.

The indices wers related to vehicle speed and it was found that the imit of tolerance is much greater
where vehicle speads are low (l.e. a high conflict index). But vehicle speed may not be the only sig-
nificant variable: the presence or absence of a medlan is another. There is no median in Moss Vale
and Parkes, but a higher levael of tolerance has been observed elsewhere where there is a median.
The conflict may be better managed when there are medians and‘or pedestrian crossing facilities.

The resulis conflrms previous conciusions that In silualions where the average speed Is lower or
equalto 25 kmvh, a high confiict index seems to be readily accepled. If the speed increases to about
40 km/h the conflict index drops very quickly unless there is median.

One suspects that there is a point where the iraffic flow and/or speed become so great that cross-
ing Is impeded. This situation did not arise in either of the centres sludied, and seems to lie beyond
the levels observed in this study. However, the high incidencs of jaywalkers running across the road
In Moss Vale suggests that the situation is not acceptable.

Maasures to reduce conflict

The selection ot the two case studies proved fortuitous in that they represented conlrasting situa-
tions of potential contlict. In Moss Vale, the main problems appear to arise of the land-use configura-
tion, and the speed and compesition of the traffic. In Parkes, the main problems seem 1o be the
turning movements atintersections (and the potential contlict they create with pedestrian movement)
and the manouevring associatled with angle parking.

Measures 10 reduce conflict must address these local problems, but while such measures will need
to be targetted specifically, thera are some general principles which undarlie them, and that has be-
comse clear from the two cass studies.

Althe stralegic level, there is always a need lo 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 dif-
terent 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 Streel, but none of these were real options

in the cases studled.
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At the davelopmental and operational level there are options, and they are related to the manage-
ment of the road environment, the management of traffic along the road, and the design and con-
struction of the road space. One of the principles of genera) validity is the creation of "portals’
designed to make drivers aware that conditions in the road space are about to change and to elicit
&n appropriate driving behaviour. The nolion 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 centlict in the Main Street. Similarly, pedestrian activity
should be confined and no new major pedestrian generating activities should be permitted outside
the central zona. Arcade developmeni to the rear should be encouraged. Rear access should be
sought [n all major new developments In the Main Street.

There are many operatlonal oplions in both cases, such as narrower carriageways, selective widen-
ing of tha foolpath to reduce the crossing distance, parking and unloading/loading bays, medians,
roundabouts, turning bans, changes in the axis of the moving traffic fo close the vista, changeas in
the pavement materials and colours, road markings, tree canopies, street lighting, signs and awnings,
and street furniture. Some of these have been incorporated in the suggestions In Part Il. Howevaer,
careful study of such options is needed as they may reduce one form of conilict but create another.
For instance, the use of roundabouts in a ¢entral zone will reduce traffic speed and may reduce the
numbar of vehicle/vehicle conllict points, but may increase the pedestrian/vehicle contlict.

The case studies demonstrate, in our view, the need for conilict analysis and the scope for improve-
ment in country iowns, but also the need for a systems approach. This will be pursued in the follow-
ing sections.

DATA NEEDS
Essentlal

There is a need to dsfine the area of study. Generally, that section of the Main Street where there
is intensive contiguous pedestrian activity must be covered. There may be areas of major commer-
cial activity generating mostly vehicia traffic close by. These should be identif