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Abstract

An understanding of pedestrian characteristics is an essential role in delivering safe
and effective control measures within urban enviramseAn appreciation of the

volume and direction of pedestrian movement also provides insight into the areas of
commercial and social activity and enables greater success in the planning and

implementation of community infrastructure.

The aim of this stdy is to providean assessment of the movement and behavioural
characteristics of pedestrians within the Central Business District of Toowoomba in
response to the preparation of a MastiEmMHor the city centreThe studyprovides

an analysis of existingedestrian control measures within the study area through
survey of pedestriamctivity at key locations along routes identified for greater
pedestrian focusThe study also provides an assessment of existing car parking
within the study area and recommatidns for consideration in the implementation

of the Master Plan.
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Chapter 1 Introduction

1.1 Outline

This research aims to investigate and identify the influence of pedestrian
characteristics on the design and locatidérpedestrian control devices withthe

ToowoombaCity Centre Master IBn area.

1.2 Overview of Toowoomba City

Toowoomba is a regional city located in seatdst Queensland approximatél®0

km westof the city of Brisbane, the state's capital. The city is located as a regional
centre and seirwes the wider Darling Downs region as a major gateway to the
Southwest portion of the state. The large rural and regional catchment surrounding
Toowoomba combined with the city's proximity to the state's capital and coastal
areas have led to the city seny as a major linkage between the regional Southwest
and the metropolitan centres of the Southeast. This has further led to the formation of

the city's unique mixture and notable union of rural and urban characteristics.

In light of the city's locationrad broad regional base, the importance and ability of
the city to sustain the needs of a growing population are paramount in maintaining
both a prosperous and attractiveity and a regional basefor the surrounds
Toowoomba currently haapproximately 10@00 residentswithin its statistical
boundaries, and services a regional population approa2d®@00. Thecity also

sees an annual tourism influx in the orderlomillion people Due in part to the
economic drivers of southast and souttvest Queenstal, these populations are
expected to grow significantly over the next 30 years. For this reason it is important
that Toowoomba's city centre is geared to service the needs of a growing population

and changes in population density.



1.3Background of the TCCMP

The Toowoomba City Centre Master Plan is an endeavour of the Toowoomba
Regional Council to revitalise the central business district and provide a framework
for the future growth of the city. The master plan area broadly encompasses
residential and comercial uses within the existing central business district area,
expanding to include fringe areas to the immediate CBD. The master plan document
makes provision for pedestrian friendly routes and green spaces within this area in
recognition of the need tgrovide a socially engaging environment for the

community.

The Toowoomba City Centre Master Plan document was released in May of 2010
after two years of consultation and planning with key stakeholders. Commissioning
of the master plan is considered t® & milestone for the growth of the city. The
implementation of the master plan includes short to long term actions ranging in
scope from immediate recommendations to {targn projects over the 20 year life

of the plan. The actions contained within thestea plan will be subject to regular
review, based on community, commercial and financial trends. While the master
plan has been initiated by local government, full implementation of the plan requires
the involvement of not only community and commerciateiests, but also
contribution from state and federal government. In this light, it is important that the
goals of the master plan achieve social and economic outcomes that most benefit the

community.

The ability to provide efficient and socially engagepestrian facilities within city
centre precincts is an important component of the planning process, and has a
general effect on the city as a whole. Active and vital centres encourage community
interaction and offer a more personal interface to retall @mmercial enterprise.

This has the ability to increase both the social and consumer capital in the city.
Understanding of pedestrian movement characteristics and control devices within a

CBD area is therefore an important aspect of good planning aighde

This research therefore aims to provide an analysis of the existing pedestrian control

devices within the master plan area in an effort to determine what measures may be



implemented. Research on similar city environments is also considered intarder
provide a broader understanding of established pedestrian networks, and the lessons
learnt by past example. It is intended that this research will aid in the future planning
of the pedestrian control measures and ancillary design of the pedestriankaetwo

within the Toowoomba City Centre Master Plan area.

1.4The Study Area

Due to the extended scope of the Toowoomba city centre master plan area, this
research focuses on a saitea located to cover what could be traditionally described
astheheartaf he ci t y. The area chosen as the 0
Street and Margaret Street intersection and expands to include the proposed East

We s t pedestrian O6Green Spinebd l|linkage be
Park and West Creek to theest of Victoria Street. The study area also includes the
northsouth section of Ruthven Street between Herries Street and Russell Street. This
area is considered to encompass the major extent of the central business district and

covers the main areas idied for pedestrianisation in the master plan.

The pedestrianisation of Mar gar et Street
forms the main component of the analysis conducted within the study area. The
0Green Spined i s anidedfarm imkng thel majooopelm spacea p e d
area of Queens Park to the major retail centre of Grand Central through the centre of

the city. This route along Margaret Street encompasses the major intersections of
Hume Street, Neil Street, Ruthven Street anddviatStreet. The route also crosses

the major West Creek drainage corridor and rail corridor located between Victoria

Street and the Grand Central shopping centre.



Ruthven Street has been included within the study area in order to analyse pedestrian
adivity in the northsouth direction, including the main intersections at Herries

Street, Margaret Street and Russell Street.

All of the streets identified within the study area currently convey traffic volumes
consistent with any central business distaieta of a major city. Ruthven Street and
Margaret Street are identified as TruckllEctor streets. Herries Street is classified

as a Sub Arterial Road, and Hume Street is an Arterial Road declared main road
under the jurisdiction of the Department of Asport and Main Roads that provides

the main nortksouth bypass around the city centre linking James Street in the south
to Chalk Drive to the north. The particular intersections identified within the study
area are examining greater detail in ChaptePedestrianCrossings The study area
extends to include a wider portion of the total master planiareansideration of
parking requirements. These areas are showing greater detail in Chaptear8

Parking Analysis

Figure 1.1 shows the area coveregl the Toowoomba city centre master plan,
followed by Figure 1.2 which shows the study area as a portion of the total TCCMP
area. The major pedestrian linkages and areas identified for pedestrianisation are
Margaret Street between Queens Park and the GZanttal shopping centre and

Ruthven Street between Herries Street and Russell Street.



k

Figure 1.1i Toowoomba City Centre Master Plan Area



Figure 1.2i The Study Area

Margaret Street EastWest Green Spindiriking Queens Park at the right of pagetie west creek
corridor to the left).

1 1¢ Intersection of Victoria Street and Margaret Street
1 2 ¢ Intersection of Ruthven Street and Margaret Street
9 3¢ Intersection of Neil Street and Margaret Street

1 4 ¢ Intersection of Hume Street and Margaret Street

Ruthven Street North-South

I 5¢Intersection of Ruthven Street and Russel Street
9 6 ¢ Intersection of Ruthven Street and Herries Street



1.50Dbjectives

The aim of this research is to provide useful data and analysis of existing pedestrian
control devices whin the study area and to provide a meaningful investigation into
the transformation of these pedestrian controls throughout the implementation of the
master plan. Investigation into the influence of pedestrian characteristics on methods
of pedestrian cdmol will be undertaken in an effort to provide guidance on the

suitability of existing control devices and also measures that may be adopted.

The following objectives are outlined in achieving this aim:

1 Background literature from Australia and overseadl Wwe researched to
determine common characteristicsgufod pedestrian control measures in city
environmentsThis will be undertakemn order to understand the fundamental
approaches to pedestrian network and control devices adopted in other similar

locations.

1 Provide an assessment of the existim@mpdestriancontrol devices within the
defined study areaof the Toowomba City Centre Master Plaihis will be
carried out in order to gain an understanding of the types of measures used at

various locations.

1 Quantify pedestrian movements and behavioural characteristics by undertaking
surveys at key locations within the study area. The survey locations will be
limited to intersections and crossings on major pedestrian routes in order to

provide broad charadaistics.

1 Quantify relationships between pedestrian movement/behaviour and the design,
type and location of existing control devices by analysing the survey data. The
data collected will identify the suitability of existing control devices and provide

input into future design.



Devise and recommend improvements to the pedestrian network within the

study area based on survey data of pedestrian characteristics.

Investigate and propose methods to improve the safety and interaction between

pedestrian and vaties within the study area.

Provide an assessment of parking demand and supply within the study area and
adjacent precincts and propose improvements to the location and design of

adequate, accessible and pedestrian friendly car parking facilities.

Propse methods of improving the location and design of pedestrian control and
it's ancillaries in the short and logrm within the context of the master plan.



1.6 Summary

The aim of this dissertation is to provide an assessment of pedestractehistics
associated with the existing pedestrian control devices within the Toowoomba City
Centre Master Plan and use this data to propose recommendations on improving the
pedestrian network over the life of the plan. While this document is inteoded f

specific study area it may aid in background research for similar city environments.

The following section presents a review of available literature and technical detall
associated with the influence of pedestrian characteristics on the desigrsifipad
control devices relevant to the study area. Background studies on parking and a
comparison of Toowoomba's parking conditions in relation to other Southeast
Queensland centres is also provided. This is then followed by an evaluation of the
project,assessment of the major pedestrian crossings within the study area, results
from the pedestrian surveys, analysis of these results and analysis of car parking
within the study area. Recommendations for improvements to the pedestrian and car
parking faciliies are provided in conclusion.



Chapter 2 Literature Review

2.1 Introduction

The area of pedestrian control and the design of pedestrian control measures have
been subject to a considerable field of investigation and literature. This literature
review will attempt to summarise and present the current state of understanding of
the methods by which control measures are chosen and the influence that pedestrian
characteristics have on their design. This chapter will also attempt to familiarize the
reader with the common body of knowledge on the effects of good pedestrian
planning on social outcomes and the current standards for the design of safe

pedestrian facilities within the road network.

2.2 Sustainable Design and Social Response

Sustainabilityhas become an important criteria in the planning and design for all
forms of construction, whether it be for the construction of private or public
infrastructure. Awareness of the need for sustainability from project conception to
completion has increasdd the extent that it has become a requirement for many

forms of development.

The term sustainability encompasses a wide ranging set of principals centred on the
aim of minimising social, economic and environmental cost. Riddell (2004) quotes
the Brundthnd Report (1987) prepared for the World Commission on Environment

and Development, in giving a definition of sustainability comprising three goals:

T 6To ensure that al | societiesd needs
f To ensure that al | me mb eeat;ando f soci et
1 To ensure that all development and conversation is sustainable over time

in a soci al, economic and environmen

10



Riddell (2004) continues in defining the context of sustainable development in that:

0. ..there ari ses etan amethicallfocus, halariglwithnag e t o

practical chall enge to assess and reso

There is therefore, a moral and ethical obligation of producing sustainability in the
design of public infrastructure to ensure that the cammm t y0s needs ar e
time and into the future. Planning for the future will reduce the possibility that
todaydéds solutions do not become tomorr ow

yesterdayo6és solutions have in many sense:

The saial implications of poorly implemented public infrastructure have the ability

to present long lasting effects. This can be seen most evidently where public realms
such as open space and pedestrian networks are mismanaged or poorly designed or
planned. Thereparation of the Toowoomba City centre master plan, stemming from
the Toowoomba Towards 2050 project has envisaged sustainable design. The
background Toowoomba City Centre Sustainability Report carried out by URBIS
(2010), sets a framework for the preses and outcomes required in order to achieve
sustainable progress for the master plan area.

In the context of this research, URBIS reports that:
OSustainability, |l i ke any other devel
project process from incdph and subject to a rigorous assessment of goal
setting, measurement and accountabilit
The case studies presented by URBIS in their Report also highlight the value of

sustainable design principals in the planning of pedestrian mobility within city

envronments.

11



2.3 Demographics

In order to undertake a complete assessment of the pedestrian characteristics within
the study area it is important to consider the general demographics and social data
available for the population of the city. Information @ge groups, gender,
employment and household composition all give an indication of pedestrian
characteristics and needs within the study area and can be used to assess data
obtained through survey against background data.

From the 2006 census data obtdifimm the Australian Bureau of Statistics the total
population of the statistical region, i.e. the 4350 postcode area, was 99,483. Of this
total population gender characteristics show proportions of 47.9 per cent male and
52.1 per cenffemale (AustralianBureau of Statistics, 2006Based on national
percentages 49.4 per cent male and 50.6 per cent female, Toowoomba exhibits

higher percentage of female residents.

In terms of defining the city by age groups, the 2006 census data reveals that the
greatest ppulation by age is the 25 to 54 year age group with 38.1 per cent of the
total population. This is followed by the 15 to 24 year age group at 16.1 perheent, t
65 years and over age group at 14.5 per cent, the 5 to 14 glemgeobroup at 14.2

per centthe 55 to 64 year age groupl#t4 per cent anthe unde# year age group

at 6.7 per cent (Australian Bureau of Statistics, 2006).

Figures from the 2006 census are expected to have increased in the four years since
the census was undertaken. The neenisus will be undertaking 2011. Based on
information from the South East Queensland Regional Plan, southeast Queensland is
Australids fastesgrowing region with thepopulation expected to grow from 2.8
million to 4.4 million in theperiod from 2006 to @31 (South East Queensland
regional plan, 2009). In this peridde number of additional dwellings is forecast to
increase by 31,000 from the 45,538 dwellings within the Toowoomba statistical
district in 2006. This equates to an increase in the Toowooethanal population

of 80,000 people over the 2006 to 2031 period.

12



2.4 Design Criteria

Physical control devices for pedestrians are required to achieve relevant accepted
standards for design and implementation. These standards are imposed in order to
provide consistency in design and some degree of certainty in overall functionality
and safety. Standards generally offer varying degrees of flexibility where

appropriate, in consideration of the varying environments to which they are applied.

The standard$o which pedestrian control devices and associated traffic control
measures are designed in Australia are the Manual of Uniform Traffic Control
Devices. The manual was an implementation of the Department of Main Roads and
has become an Australian Standdhét being Australian Standard AS1742. Of this
Standard several parts are relevant to the design of pedestrian control measures, the
most relevant of which being Part L@Pedestrian Control and Protectioithis part

of the Manual gives design criteriarfearious forms of pedestrian control.

It is not intended to give an in depth assessment of the control measures contained
within the Manual within this review as the scope involved is prohibitive, however a
more detailed assessment of the existing paeastontrol devices within the study

area against theelevant standardsvill be given in Chapter 47 Pedestrian
Crossings The Manual, and in particular Part 10, are intended to provide a structure
of purpose and safety for all road users.

Another Austalian Standard that will be included in this research will be Australian
Standard AS1428.4.1:200Design for Access and Mobilitypart 4.17 Means to
assist the orientation of people with vision impairméntactile ground surface
indicators AS1428.41:2009. This standard is relevant in assessing the safety of
pedestrian facilities for those with disabilities and vision impairment. The Standard

states:

OApproxi mately 330 000 Amparedraad maayns ar
more have some reduction the effectiveness of their sight, the majority of
whom are over the age of 65 years. Th
expected to see the number of people with vision impairment double in 25
years. 0

13



The importance of this Standard in the applamatof pedestrian control is evident
given the number of people with disability or vision impairment, and the number of

people to which this relates is expected to increase significantly.

2.5 Accident Statistics and Pedestrian Safety

The pedestrian realrby its nature is often shared with other forms of transportation
and carries with it an inherent level of risk. Depending on the nature of the shared
environment, the pedestrian may be required to share their immediate surroundings
with vehicles, trainstrams, cyclists and other pedestrians. Accidents involving

pedestrians are inevitable in any real world environment.

Published data on road accident statistics in Queensland indicate that in 2009, 12.1
per cent of road fatalities were attributed to pethast This is a 33.3 per cent
increase over 2008 figures (Queensland Governin@M09 Queensland Road Toll

in Review). Based upon data from the three year period between 2007 and 2009, the
average percentage of road fatalities attributed to pedestriah per cent of all
fatalities. These figures reinforce the importance of pedestrian safety.

Howarth and Gunn, as edited by Chapman, Wade and Foot (1982) present three

types of attempts to reduce pedestrian accident rates:

OErgonomic a n d easerasg iton engroven ¢ghe physical
environment...Legal measures to provide rules governing the interaction of
pedestrians and traffic... and penalties for infringement to ensure that the rules

are obeyed. 0

Legislation and enforcement measures have beerage jor some time in order to
prohibit pedestrian manoeuvres that would increase the likelihood of accident. The
adoption of engineering standards has also been widely implemented in western
society, however there will always remain the inherent risk jofynor fatality to

pedestrians in road environments.

14



The influence of pedestrian behaviour on accidents depends upon many factors,
including the road environment itself, the weather, the perceived level of danger and
the age or demographic of the pedestriAge is a particularly important factor in

the accident rate amongst pedestrians. The approach to road crossing for that of
children and the elderly is different to that of those in the middle age group. Firth, as
edited by Chapman, Wade and Foot (1988ues that:

6...the likelihood of a facility being

di stance a pedestrian had to walk in o

In addition to the nature of the pedestrian to wish for the shortest route to a
destinaibn, the design of the crossing device also has a psychological effect on the
willingness of pedestrians to use such
through poor placement of control devices may lead to complacency or

inattentiveness through ndiisection.

2.6 Level of Service

One measure of the effectiveness of pedestrian facilities, in particular pedestrian
footpaths in high traffic areas is the level of service provided at any given point
along the pedestrian route. The footpath areas emljato intersections and
pedestrian crossings are a case where the level of service provided to pedestrians can
be measured. The level of service at any given point is a measure of the ability of
pedestrians to behave naturally to their surroundings takiogiccount the physical

and environmental attributes of their chosen route. Factors which affect a
pedestriandés ability to negotiate their

other pedestrians have an inherent effect on the level of seromeqd.

The level of service provided to pedestrians is an important consideration in the
design of pedestrian controls and is aff
pedestrians and cyclists, physical barriers, low visibility and the design of

handicapped accessible ramps and street furniture. The need to make walkways a

15



safe and comfortable environment is importanpriomoting walking (Journal of the
Eastern Asia Society for Transportation Studies, 2005}@ng@rovision of adequate

level ofservice is a measure of pedestrian safety and comfort.

Perhaps the greatest measure of level of service in highly trafficked areas is the level
of congestion encountered by pedestrian within their natural travel path. As a typical
traffic engineering ex@ssion, congestion is defined as the point where the capacity

of the road is exceeded by the number of vehicles or pedestrians in the traffic stream.

Austroads 2010 defines congestion as:

60The maxi mum sustainabl e f | oecasonaldyt e at
can be expected to traverse a point or uniform segment of a lane or roadway
during a specified time period under given roadway, geometric, traffic,
environmental, and control conditions; usually expressed as vehicles per hour,

passenger cars pérour, or persons per hour6

The capacity of a pedestrians travel path is therefore considered to be governed by
the potential for physical interaction within the pedestrians chosen travel path under

the conditions present at any given time.

Measurementfahe level of service and quality of facilities for pedestrians has been
considered in depth for cases of high pedestrian traffic throughout the world, based
on physical and environmental factors at the areas of study. The most notable and
widely used mdtod for determining physical level of service for pedestrians is the
system put forward in thélighway Capacity Manual (2000)eveloped by the

American Transportation Research Board.

The Highway Capacity Manual (2000) establishes six distinct ranges@¢Agth F)

in order to define the physical level of service for pedestrians within a chosen study
area. The level of service categories are ranked based on the attributes of the space
available to each pedestrian, the flow rate of pedestrians per minuteegrer unit

width of travel path and pedestrian speed. The methodology proposes that a greater

amount of personal space and ability to travel at natural speeds, combined with lower
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flow rates lead to a reduction in the possibility of conflict and resule mgher

level of service.

Conversely, higher flow rates and lack of freedom of movement inherently lead to
greater potential for conflict and a lower physical level of service within the

pedestrian route.

The level of service categories establishetha Highway capacity manual (2000)

and the physical attributes associated with each category range are illustrated in the
following table. Typical conflicts associated with each level of service category
provide an indication of the effect that decreaslagels of service have on

pedestrian freedom of movement.

LOS | SPACE (ftp) | FLOWRATE| sSpEED (mis) CONFLICTS
(p/min/m)

Pedestrians move in desired paths, walking
A >5.6 Kmc >1.30 speeds are freely selected and conflicts
between pedestrians unlikely

There is enough space to select walking
speeds, bypass other pedestrians and to
B >37-5.6 >16¢ 23 >1.27¢1.30 avoid crossing conflicts. Pedestrians begin
be aware of other pedestrians and to
respond to the presence when selecting a
walking path

Space is sufficient for normal walking speed
and for bypassing other pedestrians in

C >2.2-3.7 >22¢ 33 >1.22¢1.27 primary unidirectional streams. Reverse
direction or crossing movements can cause
my conflicts, and speeds and flow are lowe

Freedom to select individual walking speed
and to bypass other pedestrians is restricte
D >1.4¢2.2 >33-49 >1.14¢1.22 Crossing or reverse flow movements face a
high probability of conflict, requiring frequen
changes in speed and position

Virtually all pedestrians restrict their normal
walking speed, frequently adjust their gait. 4
E >0.75¢ 1.4 >49-75 >0.75¢ 1.14 the lower range, forward movement is
possible only by shuffling. Space is not
sufficient for passing slower pedestrians

All walking speeds are severely restricted,
= Xn ot p variable X o1 p and forward progress is only made by
shuffling. There is frequent, unavoidable
contact with other pedestrians

Table 2.1 Level of Service, Highway Cagity Manual (Transportation ResearchaBay 2000)
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2.7 Pedestrian Focus within the CBD

The Toowoomba City Centre Master Plan proposes augmentation and modification
to the existing city streets located within the study area. These modifications
generally consist of the provision of Boulevadrdatments and beautification within

the confines of existing road reserves. Changes proposed to the major pedestrian

routes considered in this study are shown in in the following Figures.

Figure 2.1 shows an indicative plan of the proposed augmentdtsireets within
the study area. This includes provision of Boulevard treatments and landscaping to

enhance the pedestrian aspect of the street arrangements.

Figure 21- Indicative Plan of Margaret Street and Ruthven Street (TCCMP, 2010)



Figure 22shbws i ndicative Cross sections of tl
Spined and Ruthven Street O60Main Streeto
includes the provision of existing footpath widths and modification of the existing

road to include kerb sedparallel parking, dedicated cycle lanes in each direction, 3.5

metre traffic lanes in each direction and the removal of existing 90 degree central

parking with a landscaped median.

The O6Main Streetd proposal f or ngément h ven
which includes the provision of dedicated bicycle lanes, however includes the

retention of central parking within the landscaped median.

Development| pam I%lrd gl'[rgr\(gll §

| 4m |25ml|2m| 3.5m |Varable| 3.5m !2m!2.5m! 4m !

Indicative Cross Section - Margaret Street ‘Green Spine'

T
| Foot | Car | O'TravelI Median / 'Travel 181 car | Foot 'Develop
i path |Park|o|Lane: Car Park | Lane |0|Park| path | ment

425m |25m |2m| 835m | & | 35m PPm|25m| 4m |

Indicative Cross Section - Ruthven Street ‘Main Street’

Figure 22- Indicative Cross sections Margaret Street and Ruthven Street (TCCMP, 2010)
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2.9 Summary

Reviav of relevant literature associated with pedestrian networks and the influence
that pedestrians have on the design of control devices has been carried out in order to
provide a background for the following investigation. Additional investigation and
analyss has been undertaken in the following chapters to determine the
characteristics of the existing pedestrian network and control devices within the
study area in order to assess and recommend improvement measures through the

fulfilment of the Toowoomba GitCentre Master Plan.
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Chapter 3 Project Evaluation

3.1 Consequential Effects and Ethics

The investigation and data provided as part of this research is intended as an
assessment of the existing pedestrian control measures within the sgadyf éhe
Toowoomba City Centre Master Plan. As this research includes recommendations
for the improvement of these networks, it is anticipated that this material may be
used in the planning or design of the pedestrian network within the city centre. The
consistency and accuracy of the data provided as part of this investigation work is

therefore a significant objective in providing a useful study.

The nature of pedestrian facilities is such that they are typically located within road
reserves or areas wete personal safety can become a factor in their design. This
means that any input into their planning or design is required to consider both the
immediate safety of the pedestrian and also the safety or danger to vehicles.
Financially and environmentallysustainable practices are also a necessary
responsibility, and the importance of these requirements will be a principal point of

consideration throughout the course of this investigation.

The ethical responsibility of providing accurate data and consisten
recommendations is also a necessary intent throughout the course of this study. The
presentation of reasonable and unbiased research is an ethical standard required to be
met for any engineering study and is of particular importance within the scdps of t
investigation. As this material may be used for planning and design of pedestrian
control devices within the study area, public safety and sustainability requirements
will need to be considered when making recommendations into the type, location or
changes to existing pedestrian facilities. This will need to be considered for the

lifespan of the master plan.
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It is endeavoured that all recommendations proposed throughout the course of this
research will be made t o Odyeestal effeatsadic t | ¢ e €
providing usable data and recommendations for the pedestrian network within the
master plan will be beneficial. The provision of inaccurate data or biased
investigation would not be ethical in this context and would bbaneficial inthat

perceptions may be altered by misleading data. Misrepresentation may also put at

risk public safety and economic or environmental sustainability.

3.2 Project Methodology

In addition to researching the influence of pedestrian characteristics alesign
and location of pedestrian control devices, the objectives of this investigation require
that meaningful data on pedestrian activity within the study area be obtained. A large
part of this investigation therefore consists of survey and analysiseoéxXisting

pedestrian control devices within the defined study area.

Methodologies for completing this project work relate closely to the objectives
specified inSection 15 - Objectivesof this report. For the purpose of describing the
relevant methodsf carrying out the project, the project methodologies are divided

into survey work and analysis.

The survey work carried out at key locations within the study area oosigte

following:

1 Define the key pedestrian routes and control devices wittiiistudy area.

1 Characterise the type of pedestrian control devices and any limitations that may

result from the use.

1 Carry out pedestrian surveys at these locations, including pedestrian counts,
direction, movement, and other pedestrian characteristick as visual or

mobility impairment and demographic trends
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1 Observe the relevant signal timing at signal crossings and average waiting time

and walking timeor pedestrians.

1 Observe pedestrian behaviour at points of interest, including illegalaunars,

jaywalkingand behaviour in relation to vehicles.

1 Observe vehicle behaviour in relation to pedestrians

The extent of swvey work to be carried out was dependepbnthe relevant survey
node chosen within the study area. The key consideration inatheunt of data
collected at each survey point wis ensure that a statically significant data set
wasobtained, andhat the information acquired wa$ use during analysiSurveys
at each locatioron weekdays, Saturdays and Sundpysvided a basisfor the

results

Once the survey worlvas conducted and the necessary datd been acquired, it
wasnecessary to assess the information for completeness and consistency. The data
was then analysed at each survey point in order to quantify the pedestrian
movements and characteristics of the pedestrians at each control device. The
information obtained from the analysis inclddelume, direction, composition, and

other characteristic data.

Use of the information obtained in the initial survey of the céulewices, combined
with the data analysed from the survey informatiomswhenused to assess the
appropriateness of the existing control measurestaralow for an investigation
into methods of improvemerferom the survey results and analysistihodsfor the
improvement of pedestrian/vehicle interaction and safetse able to be obtaingd
taking into accont the survey data and relevant crossing characterigtiesach

location.
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A detailed survey methodology relating to the pedestrian survey aadgsenis

provided in Section 6.2 Survey Methodology

Investigation of parking demand and supply requihat data be collected on the
usage of existing parking facilities within the survey area and an analysis of the
pedestrian routes and proximity parking to enebf-trip facilities. Data from the
Toowoomba Regional Councind relevant parking studies wased in order to

assess thpatronage oéxisting vehicle parking areas within the study area.

Data was also obtained on the cost and the latatidhe existing on street and off
street parking facilities within the central business district. A comparison of the cost
of parking of other Southeast Queensland centres is also made in determining
measures of parking regulation within the study afdee data obtained in section
2.81 Parking Studies and Statistiesll be investigated in Chapter-7Car Parking
Analysiswith further recommendations given in Chapter Becommendations and

Conclusions.
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3.3 Risk Assessment

The Risk Mangement Code of Practice 2007 prepared by Workplace Health and
Safety Queensland and the Department of Justice and Attorney Law includes a Code
of Practice for risk management. The code also includes 3 supplements associated
with hazard identification, risessessment and risk control, implementation, monitor

and review.

The Code specifies five steps for risk management. They are:
Identify Hazard,

Assess and Prioritise risks,

Decide on control measures including hierarchy of control,

Implement control meases; and

ok~ 0N PE

Monitor and review.

These steps are integlated and awareness should be given throughout the course of

activity to all of the steps of risk management.

As the survey work associated with this project cosgitaking data in the road
environnent wherethe potential fothazardswere presented, itvasrequired that a
risk assessment be undertaken.

The tables in Appendix B Risk Assessmeptesentan evaluation of the potential

risks associated with this body of woikhis assessmemias considredas & | i vi ng
d o ¢ u me n taupdateditiroughout the course of the investigation and survey
work. The type of register used is a Form A3 from the Control, Implement, Monitor
and Review (Supplement 3) of the Risk Management Code of Practice 2007.
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Chapter 4 Pedestrian Crossings

4.1 Introduction

This chapter will provide an assessment of the existing intersections and pedestrian
crossings within the study area. As defined in Section- IThe Study Areathe
intersections chosen for evaluatiane located along the major pedestrian routes
identified within the Toowoomba City Centre Master Plan area, that being the major
eastwe s t 060Green Spined identi fi-seadutfho rfi MAairng

Streetd treat ment etdentified for Rut hven

Assessment of the major intersections along the two routes identified for greater
pedestrianisation will give an understanding of the intersection and crossing design
for assessment of the pedestrian survey and analysis. It will also give a basis for

recommendations on improving pedestrian interaction.

4.2 Intersections and Crossings within the Study Area

The major i ntersections i denti fied alon

pedestrian routes within the study area are as follows:

MargaretStret o0 Gr een Spinebod

1 17 Intersection of Victoria Street and Margaret Street

1 27 Intersection of Ruthven Street and Margaret Street

1 37 Intersection of Neil Street and Margaret Street

1 47 Intersection of Hume Street and Margaret Street
Rut hven Steeée® O6Main Str

1 57 Intersection of Ruthven Street and Russel Street

M 67 Intersection of Ruthven Street and Herries Street

The locations of these intersections within the study area are shown in Section 1.4
The Study Area
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4.2.1Intersection of Victoria Street andMargaret Street

Figure4.1- Intersection of Victoria and Margaret Street (Toowoomba Regional Council, 2010)

The intersection of Victoria and Margaret Street forms a busy pedestrian linkage
between the immediate central business district and the metjait shopping
facilities of Grand Central, located to the west of West Creek. West Creek and a

major rail line are located immediately to the west of the intersection.

Pedestrian movements at this location are facilitated in all perpendicular directions
by time separation at the intersection with an average total pedestrian crossing phase
of 20 seconds Signalised pedestrian crossing facilities are also provided at the rail
crossing. A zebra crossing is provided to the east of the rail corridor as gelittka
Grand Central across Dent Street.

The pedestrian linkage between Victoria Street and the western side of the ralil
crossing is covered with the provision of decking and street furniture over the West
Creek crossing. Public transport facilities arevled to the east of the intersection
fronting the Garden Town shopping centre shown at the bottom left of figure 4.1.
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4.2.2Intersection of Ruthven Street and Margaret Street
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Figure4.2- Intersection of Ruthven and Margaret Street (Toowoomba Regianalai, 2010)

The intersection of Ruthven Street and Margaret Street is considered to be the central
point of the central business district. The intersection also forms the crossing of the

two major pedestrian routes identified within the study area.

Pecestrian movements at the intersection are characterised by a single pedestrian
crossing phase to allow for crossing in all directions, including diagonal crossing
through the centre of the intersection. Due to the extended distance of theatliago
crossingthe total pedestrian crossing phase has been extended to a total period of 30

secondswith an initial green phase of 8 seconds.

This intersection, as is the case for all chosen intersections, has a 40 kilometre per
hour speed environment. Both Ruthvene8t and Margaret Street are characterised
by two lanes of traffic entering the intersection merge into a single lane through the

intersection.
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4.2 .3Intersection of Neil Street and Margaret Street

H':’.'

Figure4.3 Intersection of Neil and Margaret Streebfiwoomba Regional Council, 2010)

Neil Street is a on@vay street in the southbound direction between Russell Street to
the north and Herries Street to the south. Traffic movement along Margaret Street is
limited to a single through lane in the east andtwdirections and dedicated turning

lanes onto Neil Street.
Pedestrian crossing at the intersection of Neil Street and Margaret Street is controlled

by a single time separated phase of tondsin each of the perpendicular
directions.
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4.2 4Intersection ofHume Street and Margaret Street

Figure4.4- Intersection of Hume and Margaret Street (Toowoomba Regional Council, 2010)

The intersection of Hume Street and Margaret Street carries multiple lanes of traffic
in each direction. Hume Street is acthred Arterial Road under the control of the
Department of Transport and Main Roads and provides the-south bypass of the

New England Highway around the city centre between James Street and Chalk
Drive. Ruthven Street forms the New England Highwathe south and north of the
study area.

Time separated pedestrian crossings are available in all perpendicular directions at
the intersection. The pedestrian clearance phase is a total of 27 seconds with an
initial green signal of 6 seconds. Corner refsigare provided at the northeast and
southwest corners of the intersection in order to provide protection to pedestrians
from the vehicles slip lanes located at these points. Pedestrians crossing to the
northeast corner are provided with a zebra crosdirtgeacorner of Queen's Park.
Pedestrians crossing the slip lane the sewght corner are required to give way to
traffic.
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4.2 .5Intersection of Ruthven Street and Herries Street

m | ‘ ' f A
Figure4.5- Intersection of Russell and Ruthven Street (Toowoomba Redimaicil, 2010)

The intersection of Ruthven Street and Herries Street consists of time separated
pedestrian crossings in the negbuth and eastest directions at each leg of the
intersection. Traffic lanes entering intersection consists of three ¢amededicated

right and left turn lanes. The speed environment in the sodkh direction along
Ruthven Street decreases from 50 kilometres per hour to 40 kilometres per hour

through the intersection.
The intersection has a total pedestrian clearanasepltof 25 seconds. Both

dedicated, and on road bike facilities are present along the northbound and

southbound directions of Ruthven Street.
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4.2 .6Intersection of Ruthven Street and Russell Street

Figure4.6- Intersection of Herries and Ruthven Stréeoowoomba Regional Council, 2010)

Ruthven Street traffic at this intersection consists of vehicle movements in the north
and south directions and dedicated turning lanes onto Russell Street to the east.
Russell Street is a oreay street consisting dfvo through lanes and turning lanes
onto Ruthven Street in the north and south directions. Dedicated on road bicycle

lanes are also provided will stop

The northsouth and eastest crossings at each leg of the Ruthven Street and
Russell Street intersectidiave a total pedestrian clearance phase of 20 seconds.
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4.2.7 Pedestrian Crossings

In addition to the pedestrian crossings identified at the major intersections within the
study area, several dedicated pedestrian crossing facilities are presenttrad

|l ength of the Margaret Street O0Green Spi
The most notable of these pedestrian crossings are the crossings requiring
pedestrians to give way to vehicle traffic. These crossings generally consist of an
alternate pavement treatment at grade with the road alignment, in combination with a
median pedestrian refuge and signage notifying that pedestrians must give way to

vehicles.

Within the study area the pedestrian give way crossings are located as follows:

1 Margaret Street between Victoria Street and Ruthven Street near the entrance
to the Gardentown shopping centre.

Margaret Street between Neil Street and Hume Street.

Ruthven Street, immediately to the south of Little Street.

Ruthven Street, miblock betweerlittle Street and Margaret Street.

= =2 A =

Ruthven Street, miblock between Margaret Street and Russell Street.

While the 40 kilometre per hour low speed traffic environments and acceptable site
distance at these locations provide adequate opportunity for edéstpan/vehicle
interaction, an element of doubt is introduced as to right of way when pedestrians
negotiate the crossings. Observation of pedestrians at these locations shows a
tendency towards confusion and hesitancy in a proportion of pedestriass. Thi
confusion is reinforced by the tendency for some vehicles to stop in the moving

traffic stream in order to allow pedestrians to cross.

During congested traffic periods vehicles were also observed to move slowly,
limiting the ability for pedestrians tor@ss without hurrying. Pedestrians were
observed to ignore these crossing points in favour of finding an adequate opening in
traffic in order to cross to the median, typically between parked vehicles, and
continue this behaviour for the opposing traffieamm in order to make their way to

the opposite footpath.
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Chapter 5 Pedestrian Surveys

5.1 Introduction

This section provides an overview of the pedestrian surveys undertaken at the
identified intersections within the study area. This includes a descripti the
methodology used to define the pedestrian surveys, including the physical execution

of the pedestrian counts, behavioural study, and pedestrian questionnaire.

A summary of the survey data and results obtained from the survey work is also
included in this section to provide a summary of the data included in the appendices.

5.2 Survey Methodology

The major component of the pedestrian survey work included the physical counting
of movements in each direction of travel at the relevant pedestriasiraye and
intersections. This data was obtained by observing pedestrian movement from a
location adjacent to the survey point. For the case of the surveys conducted at
intersections this meant that surveys were conducted from a location in proximity to
the various parts of travel, typically facing in the northern direction in order to
provide a consistent viewpoint across all of the relevant intersections and to ensure

consistency in reporting.

The pedestrian counts were taken in 15 minute intervalshéorduration of each
survey. This time interval was chosen in order to provide a means of assessing peak
pedestrian activity in greater accuracy and in order to provide a useful series of data
when comparing peak pedestrian volumes between intersectiorcrdiRg
pedestrian counts in a short time interval also has the effect of reducing errors and
enabling errors to be identified. The use of a 15 minute interval is a typically
accepted means of conducting and reporting pedestrian counts, and is considered t

provide the most suitable period for establishing data in each travel direction.

34



Due to the location of the Ruthven Street and Margaret Street at the intersection of
the two major pedestrian routes identified within the study area, it was decided
condut the pedestrian survey this location for the full period between 7:30 AM and
5:30 PM. In order to gain data on the difference between pedestrian activities
throughout the week, full daily surveys were undertaken during a weekday, Saturday
and Sunday. Thsday was chosen for the weekday counts in order to gauge
pedestrian activity during lateight shopping in the evening period. The duration of
the Thursday count was extended to 7:00 PM in order to obtain data during this
period. The inclusion of Saturdegnd Sunday surveys was intended in order to

gauge pedestrian activity on the weekend.

Pedestrian counts at the other intersections identified within the study area were
conducted over a 1 hour duration during the 11:30 AM to 12:30 PM peak period of
pedestian activity identified at the Ruthven and Margaret Street intersection. These
counts were again conducted in 15 minute intervals to enable comparison of
pedestrian movements and volumes throughout the study area. Thursday, Saturday

and Sunday counts wetenducted at these locations.

In addition to collecting data on pedestrian volumes in each direction, data was
obtained on pedestrian composition for the duration of the pedestrian surveys. The
pedestrian characteristics observed included gender, agbilityncor vision
impairment and illegal movements carried out at the relevant crossing. These
characteristics were included in order to provide useful data in the analysis of the
crossings design as well as to gain an insight into pedestrian attitudes théh

CBD. lllegal movements were recorded by age and gender as well as the direction of

travel during the relevant time interval.

In order to gauge the public's perception of the pedestrian routes and crossings
within the survey area, and in order taiga the proposed reforms to the pedestrian
environments within the CBD, a pedestrian questionnaire was used during the study
period when not conducting the pedestrian count surveys. Pedestrians were chosen at
random for the interviews and asked a serieguafstions relating to the pedestrian

environment. A total of 30 interviews were conducted.
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The questions asked during the interview were based on a modified form of the Main
Roads pedestrian safety and accessibility audit tools 2006. A summary ofvég sur
data relating to the pedestrian questionnaires is included in SectierfP&déstrian
Questionnaireand a copy of the questionnaire is included as Appendis&nple

Pedestrian Questionnaire.

5.3 Survey Data

Data obtained from the pedestrian syrigincluded in this section as a summary of
the material provided in Appendix D and E which include the pedestrian volume

counts at the intersections identified within the study area.

The pedestrian counts are shown as volumes in each of the avaifabteons of
movement at the intersectioAs each of the intersections are aligned generally in
the northsouth and eastest directions, the direction of movements for each of the
intersections include northbound and southbound counts and eastbound and
westbound counts on each side of the street and also the riding of turning movements
at each corner of intersection. Each of these counts is grouped into the major
direction of travel in order for total pedestrian volumes in each direction to be
calculated.

The intersection of Margaret Street and Ruthven Street consists of a complex
arrangement of available pedestrian movement directions. Pedestrians at this
intersection are able to cross on each side of the intersection in thesowittthand
eastwest diections, through 90 degrees to the adjoining street and also diagonally
through the intersection. Crossing in the netlith, easwest and diagonal
directions is controlled through actuation buttons and crossing signals. The
availability of diagonal crasng at this intersection means that there are total of 20

defined directions of travel at this intersection.

The remaining intersections chosen within the study area do not allow for diagonal
movement. There are a total of 16 directions of movementadaito pedestrians at

these intersections.
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Table 5.1 shows a summary of the total-boer peak pedestrian movements in each
direction for the Thursday, Saturday and Sunday surveys at each of the intersections

excluding the major intersection of Margasgteet and Ruthven Street.

T I3ty VW[ _ L a7

Day

Margaret and Victoria Street

Thur.| 22 33 20 48 |35 43 52 30|38 294 37 51|40 340 23 63

Sat |20 40 14 40 (31 45 44 24|52 274 36 35|53 299 23 44

Sun 110 15 9 20 (9 14 12 8 |9 98 14 15|10 92 5 16

Margaret and Neil Street

Thur.|7 15 12 9 22 10 23 6 (52 22 6 10(88 91 36 5

Sat |7 20 15 11 (27 9 18 19|60 27 14 15/90 80 29 19

Sun 14 12 1 3 |5 2 1 1 |15 17 6 3 |12 19 4 3

Margaret and Hume Street

Thur.|2 4 3 1 9 5 5 4 |22 30 2 0 (23 33 10 5

Sat |14 6 4 0 |5 4 4 2 (2427 4 1 |20 16 9 3

Sun 14 3 1 O (3 0 1 1|7 2 4 0|3 2 2 1

Ruthven and Herries Street

Thur.133 29 19 20 |38 11 4 3 |7 9 4 36|35 8 18 3

Sat |19 5 6 5 (116 4 2 |4 4 4 5 |4 3 3 2

Sm 6 3 1 2 (0 2 1 6|7 5 3 1|1 3 2 3

Ruthven and Russell Street

Thur.|36 29 9 25 |23 26 19 12|12 5 6 9 |6 9 4 8

Sat |35 11 5 13 (12 23 28 5 |12 9 4 6 |2 6 6 18

Sun |7 125 4 (3 122 5|3 7 2 1|2 3 2 3

Table 5.1i IntersectiorPedestrian Coun{d Hour Peak) Excluding Margaret and Ruthven Street
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The total number of pedestrian movementthe major nortrssouth and eastest
directions at each of these intersections can be seen in Figure 6.5 and Figure 6.6. The
pedestrian counts in each of the available directions of travel at the Margaret Street
and Ruthven Street are shown in Figure 6.2

Data obtained on pedestrian composition at the Margaret Street and Ruthven Street
intersection during the Thursday count including gender, age, vision and mobility

impairment and illegal movements are as follows.

Characteristic Number of Movements Propation of Total (%)
Gender

Male 3193 49%

Female 3323 51%
Age

Under 16 391 6%

17 to 65 4040 62%

Over 65 2085 32%
Impairment

Mobility Impairment 9

Vision impairment 2

Total 11 0.17% of Total Pedestrians

Table 5.2 Pedesian Characteristics of Gender, Age and Impairment

Number of Movements

Proportion of Total (%)

lllegal movements

Under 16 34 21%
17 to 65 116 71%
Over 65 14 8%
Total 164 2.50% of Total Pedestriang

Table 5.3 Pedestrian Characteristicklbegal Movements
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5.4 Pedestrian Questionnaire

The interview questions asked during the pedestrian questionnaire surveys were
designed to gauge individual perception of the pedestrian environment, reason for
the walking trip and opinion on the measupmsposed in the Toowoomba City
Centre Master Plan. A Sample pedestrian questionnaire is included as Appendix C

Sample Pedestrian Questionnaire.

The results of the pedestrian interviews taken from 30 random individuals are
summarised in the following Iides. Pedestrians were chosen in order to obtain an

even crossection of age and gender.

Travelling | Travelling | Health Shopping| Recreation| Other
to work from benefits
work
Gender
Male 7 4 0 3 0 0
Female 4 6 0 5 1 0
Age
Under 16 1 0 0 2 0 0
17 to 65 8 10 0 2 0 0
Over 65 2 0 0 4 1 0
Total 11 10 0 8 1 0
Proportion (%) | 36.7% 33.3% 0% 26.7% 3.3% 0%

Table5.4- Purpose of Walking Trip by Gender and Age
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Proportion (%)

Place of Origin

Local 81%
Frequency of Use (Local Usgers
< Once / Week 25%
> Once / Week 75%
Visitor 18%
Overseas 1%
Table5.57 Place of Origin
Safe Convenient| Adequate | Adequate| Pleasant
Standard | Design Environment
Gender
Male 86% 64% 79% 86% 93%
Female 81% 75% 75% 88% 94%
Age
Under 16 33% 67% 100% 100% 67%
17 to 65 90% 70% 75% 85% 95%
Over 65 71% 71% 86% 86% 85%
Total(No.) 25 21 23 26 28
Proportion (%)| 83% 70% 77% 87% 94%

1 Only 3persons in the under 16 age group were interviewed

Table5.67 Perception of the Pedestriemvironment

Pedestrianisation

of the City Centre

Proportion (%)

In Favour 56%
Not in Favour 19%
Undecided 25%

Table5.77 Opinion of Pedestrianisation of the CBD
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5.5 Summary

The pedestrian survey data provided in this section provides a represeotahe
pedestrian characteristics at the key locations identified within the study area. The
data collected on pedestrian volume, directions of travel, demographics and illegal
movements provide an indication of the pedestrian activity within theceityre.

The survey data also provides an insight into the perception of pedestrians as users of
the road network within the study area.

The analysis of the data collected from the survey work is contained within the next

chapter, Chapter 6Survey Analys.
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Chapter 6 Survey Analysis

6.1 Introduction

This chapter provides an analysis of the survey results and investigations into
pedestrian activity within the study area.

The first section includes an analysis of the volume anectiim of pedestrian
movement at the selected pedestrian crossings and provides a representation of
pedestrian activity along the major pedestrian routes of Margaret Street and Ruthven
Street. Based on pedestrian activity at the major intersections,chedsgection of

this chapter provides an investigation of the Level of Service for pedestrians.

The remaining sections of this chapter provide an analysis of pedestrian
characteristics, including walking speeds, demographic trends and illegal movements

caried out within the study area.

6.2 Pedestrian Volume and Direction

As noted in Section 5.2 Survey Methodologypedestrian volume and direction
counts were conducted for Thursday, Saturday and Sunday periods at each of the
identified intersections irorder to gauge pedestrian activity at the major points
within the study area and to gauge the differences in weekday and weekend volumes.

Surveys at the primary intersection of Margaret Street and Ruthven Street were
conducted for the full days of Thuisg Saturday and Sunday in order to provide an
indication of the daily pedestrian activity within the city centre. Surveys at the
secondary intersections of Margaret Street and Victoria Street, Margaret Street and
Neil Street, Margaret Street and Hume &tr&uthven Street and Herries Street, and

Ruthven Street and Russell Street were carried out for théaaurepeak between
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11:30 AM and 12:30 PM, in order to give a comparison of the pedestrian activity in
the North South and East West directions thraihghstudy area.

Based on the survey data obtained from the pedestrian volume and direction counts
at each intersection, trends have been identified in relation to pedestrian activity over
the study periods. Pedestrian volume and direction trends haveealsdound along

the two major easwest and norttsouth pedestrian routes of Margaret Street and

Ruthven Street.

In order to provide an overall indication of the daily pedestrian activity within the

city centre an assessment of the full day surveyiseaMargaret Street and Ruthven

Street intersection will firstly be considered, followed by an analysis of the
pedestrian activity at each secondary in

Streetd6 pedestrian r out e styCedire WadsterfPlare d wi t |

6.2.1Intersection of Ruthven Street and Margaret Street

The pedestrian volume and direction data obtained at the Margaret Street and
Ruthven Street intersection is contained within Appendix Etersection Data
Sheets (Ruthven/Mgaret).

The means of data collection allows for analysis of pedestrian volume and direction
for the peak activity period and a full day period. Categorising pedestrian volume by
each direction of travel also enables an assessment of the level of padadixiity

along each of the major pedestrian routes. This provides a means of assessing the
level of service provided to pedestrians athedeg of intersection as wellsa

providing overall trends in pedestrian movement.
In order to provide an indicatoof the overall pedestrian activity within the city

centre, the full day pedestrian surveys have been used to provide the trends in
activity for the typical daily period from 7:30 AM to 5:30 PM.
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Figure 6.1 shows a comparison of the total daily pedesagtivity at the Ruthven

Street and Margaret Street intersection for the Thursday, Saturday and Sunday
pedestrian surveys. The Thursday count provides an extended assessment of
pedestrian movement until 6:30 PM in order to provide an indication of pedhestri

activity during the evening period of late night shopping.

Ruthven and Margaret Street
Total Daily Pedestrian Activity
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Figure 617 Ruthven and Margaret Street Daily Pedestrian Activity

It can be seen from figure 6.1 that weekday pedestrian activity is higher than
Saturday an@unday. Pedestrian movemeintshe order of 220 pedestrians per hour
occur at this intersection within the peak period between 11:30 AM and 12:30 PM.
The Saturday peak is approximately 170 movements per hour and the Sunday peak is

approximately 100 movements per hour.
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Based on therénds shown for each of the Thursday, Saturday and Sunday surveys it
can be seen that pedestrian activity builds gradually through the morning period to a
peak just prior to midday and subsides at a steady rate through the afternoon. This

trend appears te consistent across each of the daily surveys.

The number of pedestrian movement shown after 5:30 PM on Thursday indicates a
continual decline of pedestrian activity during a Jaight shopping period. There
does however appear to be a slight flattermagof the general decline in pedestrian
numbers from that in the late afternoon. While pedestrian activity in this period is
declining, pedestrian numbers between 5:30 PM and 6:30 PM are in the order of, and

only slightly less than peak pedestrian nurshmr Sunday.

In order to further provide an indication of the total pedestrian activity at the city
centre, the total number of pedestrian movements for the Thursday survey have been
calculated based on the total number of pedestrian movements in eteh 209
directions of movement at the Ruthven Street and Margaret Street intersection for the

full 11 hour survey period.

The total number of daily pedestrian movements in each of the principal North,
South, East and West directions were able to be cttcufeom the total number of

pedestrian movements for each direction of travel. The number of pedestrian trips in
each principal direction was calculated by adding the number of pedestrian

movements in each of the contributing direction of movement.

For the case of calculating the total number of pedestrians travelling in the westerly

direction, the number of pedestrians turning towards the west and half of the number
of pedestrians crossing the intersection in the redbt and soutlivest directions

were added to the number of westerly movements on each side of the street. It was
chosen to divide the diagonal movements equally based on observation during the
survey. Approximately 50 per cent of pedestrians were observed to move in either

principal diretion when exiting the intersection.
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The total number of pedestrians moving in each of the principal directions at the
Ruthven Street and Margaret Street intersection for the Thursday survey is shown in

Figure 6.2.

Figure 6.2" Ruthven and Margat Street Total Daily Pedestrian Activity

It can be seen from thetal number of daily pedestrian movements in each of the
principal directions that a total number of 6516 pedestrians used the intersection
during the survey. It can also be seen thaetst and west principal directions along
Margaret Street convey the highest number of total pedestrian users for the given
day. The least number of pedestriahtha intersection travel in a southediyection

towards Herries Street.

The largest numberof pedestrians were observed to travel in a westerly direction
towards Victoria Street, with 2098 pedestrian movements per day. This is equal to
32.2% of the total pedestrian activity at the intersection.
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The onehour peak pedestrian activity at the Rugh Street and Margaret Street
intersection has also been assessed in order to provide a means of calculating the
level of service to pedestrians in each leg of intersection in Section 6.3. Fhewne
peak data also provides a description of the peaggpedn movement at the midday

period in relation to the other intersections within the study area.

The number of movements in each of the pedestrian travel paths is shown in Figure
6.3. It can be seen from this data that the number of pedestrians movitegeast

and west directions are generally the highest with the exception of the northwest
corner which carries a significantly higher number of pedestrians than the turning
movements at the northeast, southeast and southwest corners of the intefBeetion
number of pedestrians crossing at diagonals is higher than expected given the length

of the movement through the centre of intersection.

Figure 6.3 Ruthven and Margaret Street Pedestrian Activity 1 hr Peak
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6.2.2 RuthvenStreet and Margaret StreetPedestrian Routes

The data obtained from the peak drmir surveys at the secondary intersections

within the study area will now be considered in order to provide an overview of the
pedestrian activity along the major pedestriantes identified within the study area.

This analysis wild.l be used to gauge the

A

OMain Streetd treatments proposed in the

The onehour peak data collected at the Victoria StreethiRen Street, Neil Street

and Hume Street i ntersections along the
route are shown in Figure 6.4. The pedestrian activity shown is based on the total
number of pedestrian movements during the 11:30 AM to 12:30 PM giead&ch
intersection for the Thursday, Saturday and Sunday pedestrian surveys.

Theonehour peak data collected along the R
the intersections of Herries Street, Margaret Street and Russell Street for the
Thursday, Sairday and Sunday pedestrian surveys are shown in Figure 6.5.

Data used for the comparison of pedestrian activity at each intersection is contained
within Appendix D - Intersection Datasheetsand Appendix E- intersection
datasheets (Ruthven/MargareBealestrian counts for all of the directions of travel

are added to show the total emeur peak pedestrian activity at the relevant

intersection.
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Margaret Street 'Green Spine'
Total Pedestrian Activity
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Figure 6.4/ Mar gar et Street O0Green Spined Pedest

Ruthven Street 'Main Street'
Total Pedestrian Activity

B Thursday m Saturday @O Sunday
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Figure 6.5 Ruthven Streetldi n Street &6 Pedestrian Actiywv

49



For the case of t he Margaret Street 0 Gr
intersection of Victoria Street and the intersection of Ruthven Street carry
significantly higher pedestrian volumes th#re intersection 6 Neil Street and

Hume Street to the east. This may be due to the location of the Grand Central and
Gardentown shopping centres and the location of public transport infrastructure
between Ruthven Street and Victoria Street. As for the pedestrian actovity a
Margaret Street, it can be seen that the majority of pedestrian activity along the
Rut hven Street O6Main Streetd pedestrian

Margaret Street intersection.

The decreasing trends between Thursday, Saturday @amdh$ pedestrian activity
initially shown in the analysis of the Ruthven Street and Margaret Street intersection
are also represented at the secondary intersections along both pedestrian routes
within the study area. The only exception to this is appatthe intersection of
Margaret Street and Neil Street which shows a higher pedestrian activity on Saturday

of 460 pedestrians as opposed to 414 pedestrians on Thursday.

It can be seen for the intersections on
the Victoria Street intersection carries the highest volume of pedestrians based on the
Thursday surveys at a total eheur peak of 1169 pedestrians. The Ruthven Street
intersection has slightly less pedestrian activity at 1021 pedestrians during the one
hour peak. It can be seen that there is a decreasing trend in the number of pedestrians

from west to east along the Margaret Street route.

Along the Ruthven Street route, pedestrian activity centres on the intersection of
Margaret Street, with much lowg@edestrian activity at Herries Street to the south
and Russell Street to the north. Pedestrian activity at these locations is approximately
one quarter of the activity at Margaret Street.

A complete representation of the pedestrian movements along tlgargiabtreet

60Green Spined and the Ruthven Street 0 M

Figure 6.7for the onehour peak Thursday surveys.
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Figure 6.6t Mar gar et Street 6Green Spined Pedestri
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