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EXECUTIVE SUMMARY 
 
1. Introduction 
 
The RTA engaged Arup “to undertake a small research project investigating the implementation of street 
furniture and its relationship to traffic and road safety”. The reference to traffic was qualified to include 
all road users, especially pedestrians. The study was focussed on the pedestrian’s perspective. 
 
Street furniture is an integral and essential part of the road environment with the potential to provide 
significant community benefit and the potential to contribute to the overall amenity and safety of 
streetscapes. 
 
Street lighting, traffic signals and pedestrian signals are essential for ensuring the safety of pedestrians and 
for regulating vehicular traffic.  Likewise, parking signage and meters are essential for the regulation of 
parking, particularly in high traffic areas such as central Sydney.  Other items of street furniture, such as 
toilets, bins, seating, telephones, kiosks, bus shelters, wayfinding signage etc, can significantly improve 
the amenity and services available to pedestrians.  These items have been introduced as a consequence of 
the demand for such services by the community or as part of initiatives to improve public spaces. 
 
Street furniture is also important in emphasising pedestrian priority.  Streets lined with signal lights and 
traffic signs, etc present an image of a motor vehicle environment.  By contrast, streets lined with seating, 
kiosks, bins, telephones and the like generate a greater sense of security and comfort for pedestrians, 
while at the same time providing drivers with an increased awareness of pedestrians. 
 
Appropriate design, installation and maintenance practices can provide a better and safer roadside 
environment to encourage safe and accessible walking in accordance with RTA policy.  The specific 
objectives in the study brief were to: 
 
• identify current guidelines, technical directions and policy documents or similar that are relevant to 

the implementation of street furniture on roads and road related areas; 
 
• examine current practice, identifying examples of good and bad installations of street furniture (the 

focus must be on current practice only); and 
 
• identify any amendments or additions that may be required to policies, standards, technical directions 

or guidelines to ensure safe road user conditions.   
 
The potential project benefits and outcomes are: 
 
• development of practice notes/guidelines that highlight examples of good practice; 
 
• enhanced awareness amongst practitioners in relation to the traffic flow and road safety issues 

associated with the implementation of street furniture; and 
 
• highlighting the need for adequate sight distance for road users around street furniture. 
 
2. Key Findings 
 
A safe road environment is one that allows road users to perform the primary function of movement 
without undue risk of injury or damage. To move around the road system safely, road users negotiate the 
physical road environment and avoid or resolve conflict with other road users. Walking is an 
environmentally sustainable form of transport. On an equity basis, pedestrians have a right to expect a safe 
unobstructed path to travel along roads and across roads. 
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The current guidelines and design practices for rural and urban roads outlined in Chapter 3 of the report 
concentrate on minimising harm to occupants of errant vehicles, rather than the safety and convenience of 
footway users. In addition to utility poles and street furniture, recent trends have added to the number of 
items located in or near footways:  increased signage (parking, route markers, advisory), bus passenger 
shelters, seats and litter bins, outdoor advertising signage, automatic teller machines (ATMs), 
landscaping, traffic calming devices, telephones, toilets, kiosks, fruit or flowers stalls, etc. 
 
Care needs to be taken when locating various types of street furniture, particularly given the broad range 
of street furniture types and the equally broad range of locations or needs of particular users such as the 
vision impaired.  Various existing standards (eg AUSTROADS Part 13) define walkway width requirements 
based on generic descriptions of the type of users, street environment, capacity requirements, or for 
wheelchairs to pass or people with disabilities. However there is no single uniform policy, which 
combines the various existing criteria to address the physical design and placement of street furniture.  
 
Dated assumptions that vehicle safety and traffic capacity are paramount are being changed by (urban) 
community trends which favour walkable urban networks.  For example, the RTA’s manual, Sharing The 
Main Street, is a key expression of the shift to environmental adaptation of roads and streets to improve 
the balance of livability against vehicular traffic flow.  Examples of various installations from a pedestrian 
perspective are shown in Chapter 5 of this report and highlight the need for best practice guidelines to 
assist practitioners to fully appreciate the needs of pedestrians when locating certain types of street 
furniture.  The bad examples include street furniture too close to the kerb line to allow adequate sightlines, 
particularly in areas of pedestrian concentration such as on the approaches to pedestrian crossing points.  
 
3. Conclusions 
 
The most critical conclusion is that there is still only a limited pedestrian perspective represented in the 
tools and guidelines that assist designers, policymakers and regulators on the design and implementation 
of street furniture.  Adherence to relatively simple design guidelines at the design stage will improve 
conditions for pedestrians in terms of both safety and amenity.  Safety issues including pedestrian safety 
should be paramount, and will be satisfied in most cases by the application of the best practice guidelines.  
Given the range of different types of street furniture and the range of locations where they are provided, 
guidelines cannot be universal.  In certain cases community priorities may determine that other social or 
historical values and benefits from street furniture must be balanced with a reduced but still reasonable 
level of road user safety. 
 
4. Recommendations 
 
1. Consideration of street furniture should be integrated with existing documents and systems, rather 

than producing separate new documents.  The exception to this would be consideration to the 
development of best practice guidelines. 

2. If best practice guidelines are developed, consideration should be given to the following aspects: 

• There are a variety of footpath widths throughout the built environment.  Where sufficient room 
exists and it is practical to do so, clear footway widths should be sufficient to allow two persons 
to pass or a wheelchair to pass a person in all circumstances.  It is also desirable to have sufficient 
width to allow two persons walking together to pass another two people walking together. 

 
• Where sufficient room exists and it is practical to do so, the clear footway width should be offset 

from the kerb by an appropriate distance. 
 
• Footpaths at intersections and mid-block pedestrian crossings (defined by building lines extended 

or signal stop lines) should be kept clear of significant visual obstructions. 
 
• Sight distances to allow safe stopping sight distances at 85th percentile vehicle speeds should be 

provided. 
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3. The next step would be to consult with other interested parties (sections of the RTA, DoT, Local 
Government, Public and Private bus operators, street furniture contractors) and coordinate the various 
government and private sector bodies responsible for design and implementation of street furniture, to 
require consideration of the overall impact of proposals and the varying shape, size, height and 
alignment of street furniture in combination.  This is important aesthetically and for pedestrians with 
vision impairment, and to provide a consistent space-time envelope (Benz, 1992) to provide adequate 
levels-of-service along the footpath. 

4. Where the scale of the proposal, or particular requirements warrant, the advice of the members of the 
Local Traffic Committee should be sought to ensure that any adverse impacts to pedestrians and other 
road users that may arise are minimised or eliminated at the design stage. 

5. In areas where pedestrian capacity and safety criteria for the installation of street furniture cannot be 
met, incentives to private developers may be considered for placing public facilities, such as phones, 
flower/newspaper/fruit stalls, within areas of colonnades and building setbacks, ie behind the nominal 
building line.  Similarly, public authorities may be encouraged to provide these facilities within their 
sites. 

6. If areas of concern arise, undertake reviews of existing street furniture to identify and categorise sites, 
which may constitute a safety hazard or significant obstruction for the volume and type of pedestrian 
movement.  Hazardous locations are not easily identified.  If genuine concern is identified in respect 
of specific installations of street furniture, the relevant authority should review that particular location. 

7. If best practice guidelines were developed, they should define procedures for the implementation of 
street furniture and other structures within footways.  In addition to design criteria, the development 
of best practice guidelines could also include reference to disability discrimination and occupational 
health and safety legislation. 
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1. INTRODUCTION 

1.1 Introduction 
The NSW Roads and Traffic Authority engaged Arup Transportation Planning (Arup) to 
undertake a research project into the implementation of street furniture and its relationship to 
road user flow and road safety. 

Street furniture is an integral and essential part of the road environment with the potential to 
provide significant community benefit and the potential to contribute to the overall amenity 
and safety of streetscapes. 

Street lighting, traffic signals and pedestrian signals are essential for ensuring the safety of 
pedestrians and for regulating vehicular traffic.  Likewise, parking signage and meters are 
essential for the regulation of parking, particularly in high traffic areas such as central Sydney.  
Other items of street furniture, such as toilets, bins, seating, telephones, kiosks, bus shelters, 
wayfinding signage etc, can significantly improve the amenity and services available to 
pedestrians.  These items have been introduced as a consequence of the demand for such 
services by the community or as part of initiatives to improve public spaces. 

Street furniture is also important in emphasising pedestrian priority.  Streets lined with signal 
lights and traffic signs, etc present an image of a motor vehicle environment.  By contrast, 
streets lined with seating, kiosks, bins, telephones and the like generate a greater sense of 
security and comfort for pedestrians, while at the same time providing drivers with an 
increased awareness of pedestrians. 

Appropriate design, installation and maintenance practices can provide a better and safer 
roadside environment to encourage safe and accessible walking in accordance with RTA 
policy.   

The specific objectives in the study brief were to: 

• identify current guidelines, technical directions and policy documents or similar that are 
relevant to the implementation of street furniture on roads and road related areas; 

• examine current practice, identifying examples of good and bad installations of street 
furniture (the focus must be on current practice only); and 

• identify any amendment or additions that may be required to policies, standards, technical 
directions or guidelines to ensure safe road user conditions. 

At the direction of the Client , the study concentrates on the implications for non-vehicular  
road users, that is mostly pedestrians using the footpath.  This group includes people with 
disabilities; the elderly; persons with young children, prams or shopping etc; and cyclists 
legally riding on the footpath. 

Thus the following report is focussed from a pedestrian’s perspective.  

1.2 This Report 
This report provides an overview of the research undertaken and the conclusions drawn.  The 
following sections outline the: 

• research methodology; 
• current NSW standards and guidelines; 
• roadside hazards; 
• a review of issues relating to street furniture; 
• review of current practice; 
• conclusions; and 
• bibliography and appendices. 
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2. METHODOLOGY 

2.1 Research Methodology 
A standard research methodology was used on the project.  The key steps were: 

• inception; 
• review of current standards and guidelines; 
• literature review; 
• review how traditional roadside hazard analysis neglects the pedestrian’s perspective, and 

identify improvements; 
• site surveys; 
• identify examples of good and bad installations; and 
• report preparation. 

2.2 Definition of Terms 
Some key terms were defined as: 

• Clear Zone:  Border area beginning at the edge of the trafficked way and is available for 
use by errant vehicles in an emergency (the effective width of the clear zone is affected by 
crossfall and overhang of vehicles). 

• Cyclists:  Rider of a bicycle or human powered vehicle. 

• Motor Vehicles:  Motorised means of road transport, including such things as motorbikes, 
cars, trucks and buses. 

• Pedestrians:  A person walking, and including people in wheelchairs, on roller skates or 
riding on ‘toy vehicles’ such as skate boards or other vehicles, other than a bicycle, 
powered by human effort or a motor and with a maximum speed of 7 km/h. 

• Permanent Fixed Furniture:  Permanent fixed furniture includes all street furniture, which 
has been secured to the ground and is in place long term.  Examples of this include 
lighting poles, street signs and phone boxes. 

• Permanent Unfixed Furniture:  Permanent unfixed furniture includes all furniture, which 
is in place long term however it is not secured in place.  Examples of this may include 
types of seating and bins. 

• Street Furniture:  “Street” or “roadside furniture” is a term that covers a wide range of 
items found in the public domain.  Structures which fall into this category include such 
things as bus shelters, seating, bollards, lightings poles, bins, phone boxes, post boxes, 
signs and traffic signals.  Street furniture can be categorised further as permanent or 
temporary and fixed or unfixed. 

• Temporary Fixed Furniture:  Temporary fixed furniture includes all furniture, which is 
secured to the ground but only in place short term.  Examples of this may include special 
event signage or barriers used during construction. 

• Temporary Unfixed Furniture:  Temporary unfixed furniture includes furniture in place 
for the short term, which is not secured to the ground.  Examples of this may include 
A-frame boards, and special event stalls. 

Master definitions of terms are provided in the dictionary of the  Australian Road Rules, 
NRTC, 1999. 
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3. CURRENT NSW STANDARDS AND GUIDELINES 
A variety of standards and guidelines exist in relation to the placement of street furniture in 
NSW.  The standards and guidelines have been developed to try and promote best practice, 
encouraging safer and smoother road user flow and road safety. 

The various standards and guidelines are outlined below.  Their relevance to current practice 
and future amendment is then addressed in subsequent chapters.  

3.1 RTA Road Design Guide (RDG) 

3.1.1 RDG Overview 

Section 3 of the RTA Road Design Guide outlines the concept of a ‘clear zone’, a fundamental 
concept in road safety.  The clear zone is the roadside border area that begins at the edge of 
the travelled way and is available for emergency use by errant vehicles.  The required width of 
a clear zone is dependent upon many factors including the road environment and surrounding 
landuse.  The Road Design Guide outlines the requirements for clear zones for embankments, 
cuttings and urban areas, as illustrated in Appendix A.  It should be noted that the 
recommended batter slopes are likely to impair easy pedestrian movement, particularly for the 
mobility impaired. 

To achieve a safe clear zone the shoulder area must be clear of all furniture and the remainder 
of the clear zone should contain only objects, which will collapse or break away on impact 
without significant damage to errant vehicles.  Where provision of a clear zone is not 
practicable, an appropriate barrier should be considered. 

Section 3 of the Road Design Guide also highlights the specific problem of utility poles as a 
potential obstruction to clear zones in urban areas.  The Road Design Guide indicates that all 
attempts should be made to maintain a clear zone in urban areas.  Footways will provide a 
clear zone in urban areas provided that utility items such as poles, sign posts and heavy 
structures are kept to the rear of the footway, placed underground or made frangible. 

The RTA Road Design Guide contains several references to the roadside environment, 
including footpath widths and height clearance, ramp, stairs (Section 1), road cross section 
and roadside facilities (Section 3) and safety barriers (Section 6).  Following is brief summary 
of key elements of the guide in respect of clear widths and height clearances. 

3.1.2 Footpaths, Ramps and Stairs 

In respect of footpaths, widths of not less than 1.0 m with an unobstructed vertical clearance 
of 2.2 m, and desirably 2.5 m are identified (Section 1.11.2).  The need to avoid abrupt 
changes in level, provision of a smooth walking surface, and footpath grades and crossfall 
were also identified.  The vertical clearance requirements were also noted as applicable to 
hanging signs, awnings and similar objects which protrude into footpaths.  Similarly an 
unobstructed width of not less than 1.0 m and unobstructed vertical clearance of not less than 
2.2 m, with an even non-slip surface, was identified for ramps and stairs (Section 1.11.3 and 
1.11.4). 

3.1.3 Roadside Shoulders and Clear Zones 

The purpose of the road shoulder was identified as accommodating stopped vehicles, 
providing lateral support for the pavement layers and if sealed, improved conditions for 
cyclists.  The shoulder width was identified as measured from the edge of the traffic lane to 
the verge area.  All safety barriers, signs, guide posts, drains and kerbs are to be contained 
within the verge; fixed objects within the verge should be frangible or protected with a safety 
barrier. 
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Shoulder widths on two lane rural roads of 1.0 m to 1.5 m (AADT >500), 2.0 m to3.0 m 
(AADT >1000) and 3.0 m adjacent to barrier lines were identified.  On multilane rural roads 
with median and two or more lanes in each direction, shoulder widths of 2.0 m wide (sealed 
1.0 m) on the nearside and 1.0 m (sealed) on the offside (median) were identified.  Desirable 
shoulder widths on ramps of 2.0 m on the nearside and 1.0 m on the offside were identified. 

Shoulders are not normally provided on urban roads, however they may be used during 
interim road development.  Shoulder widths on National Highways ranged from 1.5 m-2.0 m 
(left) and 1.0 m – 2.0 m (right).  

3.1.4 Service Facilities 

Vehicle stopping areas are provided to reduce the risk of rear end collisions, provide a safe 
refuge for occupants of stationary cars and reduce community costs from run-off-the-road 
incidents due to driver fatigue (Section 3.4).  These areas include rest areas, driver reviver, 
truck parking/change over, laybys and breakdown bays, bus bays emergency telephone bays 
and stopping areas. 

A minimum width of 4.5 m from the edgeline was identified for laybys to cater for passenger 
vehicles, increasing to at least 7.5 m for heavy vehicles and 4.5 m for bus laybys. 

3.1.5 Verges, Footways and Outer Separators 

The verge is located between the shoulder and batter hinge point, and is used for installation 
of drainage, safety barriers and batter slope rounding. 

Minimum recommended verge widths on an embankment with guideposts of 0.5 m, 
increasing to 1.0 m with a non- rigid safety barrier.  At difficult sites, the width may be 
narrowed to 0.75 m for safety barrier placement.  To allow for safety barrier flare and anchor 
the width would increase to 1.0 m to 3.0 m.  In cutting, the verge would be a minimum of 
2.0 m, (table drain) and 1.5 m (concrete lined drain). 

In urban areas the footway width should be a minimum of 3.0 m to provide for pedestrians 
and utilities; any residual road reserve should be allocated to the footway to provide additional 
space for landscaping and driveways.  Where kerbed footways are not provided sufficient 
verge width should be provided to enable pedestrians to walk clear of the road carriageway. 

3.1.6 Bridges and Clearance 

Shoulder widths on bridges vary between 0.6 m to 2.0 m depending on the length and AADT 
of the bridge.  Lateral clearance between an obstruction such as piers, abutments and the edge 
of the travelled way should conform to clear zone requirements.  Where this cannot be 
achieved, the object should be frangible or protected.  Clear zone widths vary between 3.0 m 
and >4.5 m, depending on the speed of adjacent traffic. 

Shop awnings should be set back a minimum of 600 mm (additional details of clearances to 
awnings and buildings are contained in Local Government Ordinances 30 and 70).  Working 
widths of between 0.5 m and 0.8 m were identified for urban areas (60 km/h), depending on 
crossfall on the adjacent roadway.  This allows for separation between vehicle (4.3 m 
articulated vehicles) and standard height rigid barriers.  Further offsets may be required to 
obstructions such as light poles.  In higher speed zones (100 km/h); this distance increases to 
0.8 m to 1.1 m, depending on crossfall. 

Signs are to be placed to provide a minimum vertical clearance of 2.0 m where installed on 
footways and 5.3 m where installed over traffic lanes.  Vertical clearance for cyclists is 2.5 m; 
2.4 m for pedestrians. 
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3.1.7 Safety Barriers 

Safety barriers are required to be located as far as possible from the travelled lanes, consistent 
with operating requirements of the barrier and needs of other road users, particularly 
pedestrians.  They should not be located closer than 250 mm to the outer edge line, desirably a 
minimum distance of 500 mm.  Section 6 of the RDG defines a risk analysis technique for 
assessing whether barriers are required and the type and placement of barriers.  The barrier 
treatment and offset from the edge of the travelled way is a function of travel speed, 
height/depth of hazard, the type of barrier(rigid/non rigid) and required lateral placement. 

3.2 AUSTROADS Guide to Traffic Engineering Part 13: Pedestrians 
AUSTROADS Part 13 deals with the issue of walkways and footpaths and the way that street 
furniture can impede pedestrian movement.  As outlined in AUSTROADS Part 13 a general 
minimum clear width of 1200 mm should be maintained along paths of travel, with an 
absolute minimum of 900 mm.  The minimum clear width of an area may vary however, 
depending on the nature of users of the areas as well as the volume of users. 

AUSTROADS Part 13 defines clear path widths, dependent on the type and volume of the user, 
eg: 

• General minimum width     1.2 m 
Absolute minimum      0.9 m 

• High pedestrian volumes or greater depending on demand 2.4 m 

• For wheelchairs to pass       1.8 m 
Absolute minimum      1.5 m 

• For people with disabilities     1.0 m to 1.8 m 

Height clearance requirements of a minimum of 2.0 m above the trafficable surface were 
identified.  Adequate vertical clearance over the full width of the footpath, completely free of 
overhanging obstructions or projections of 2.0 m, preferably 2.4 m was identified.  These were 
noted as minimum provisions, which may be exceeded by some council requirements, eg a 
3.0 m clearance for overhanging trees. 

Areas prone to high levels of use by pedestrians with disabilities or shared use with cyclists 
will require wider paths of travel.  Areas, which have a high volume of users, as a whole, may 
also require wider minimum clear widths for paths of travel.  AUSTROADS Part 13 outlines the 
various levels of service (see Figure 3.1) established by Fruin (1971).  At times a wider 
minimum clear width may be required to ensure an appropriate level of service is provided.  
Fruin provides an excellent introduction to the issues confronting pedestrians and pedestrian 
behaviour. 

The concept of a minimum clear width  relates to a minimum width of obstruction free path.  
Any piece of street furniture on or near the footpath is a potential obstruction to free 
movement of pedestrians and should be placed beyond the minimum clear width of the path of 
travel.  AUSTROADS Part 13 states that in pedestrianised areas, street furniture should be 
carefully located (and preferably grouped) away from commonly used pedestrian routes.  The 
Chapter 13 of the US Highway Capacity Manual (TRB, 1998) also describes capacity 
penalties for specific obstacles of street furniture.  These penalties are provided in 
Appendix A. 

There is limited information on specific issues such as the clearance envelopes required for 
different types of pedestrians. 
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Level of Service A
Average Pedestrian Area Occupancy:  >= 3.26 m²/p *

Average Flow Volume:  <= 23 PMM *

Average Speed > 1.32 m/s

Sufficient walkway area is available for pedestrians to freely
select their own walking speed and manoeuvre to avoid
conflicts with other pedestrians

Level of Service B
Average Pedestrian Area Occupancy:  2.33 - 3.26 m²/p

Average Flow Volume:  23 - 33 PMM

Average Speed:  1.26 - 1.32 m/s

Sufficient walkway area is available for pedestrians to freely
select their own walking speed.  Minor conflicts will occur if
reverse direction or crossing movements exist.

Level of Service C
Average Pedestrian Area Occupancy:  1.4 - 2.33 m²/p

Average Flow Volume:  33 - 49 PMM

Average Speed : 1.14 - 1.26 m/s

Freedom to select walking speed and pass other pedestrians is
restricted.  Where pedestrian cross movements and reverse
flow exists, there is a high probability of conflict requiring
frequent adjustment of speed and direction to avoid contact.

Level of Service D
Average Pedestrian Area Occupancy:  0.93 - 1.4 m²/p

Average Flow Volume:  49 - 66 PMM

Average Speed : 1.12 - 1.14 m/s

The majority of pedestrians have their normal walking speed
and manoeuvrability restricted.  Pedestrians involved in reverse
flow and crossing movements would be severely restricted.

Level of Service E
Average Pedestrian Area Occupancy:  0.47 - 0.93 m²/p

Average Flow Volume:  66 - 82 PMM

Average Speed :0.63 - 1.12 m/s

Virtually all pedestrians have their normal walking speed and
manoeuvrability restricted.  Pedestrians attempting reverse flow
and crossing movements would experience extreme difficulty.

Level of Service F
Average Pedestrian Area Occupancy:  <= 0.27 - 0.47 m²/p

Average Flow Volume:  variable, max 82 PMM

Average Speed : 0 - 0.63 m/s

All movement in the major flow direction would be extremely
restricted, and reverse or crossing movements would be
virtually impossible.  This level represents a complete
breakdown in traffic flow.

Source: Pedestrian Planning and Design, John J Fruin, Ph.D.,
1971

* m²/p - Square metres of walkway area per pedestrian

* PMM - Pedestrians per metre width of walkway, per minute

Figure 3.1 Key to Walkway Level of Service 
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3.3 AS 1428.2 – 1992: Design for Access and Mobility, Part 2 – Enhanced 
and Additional Requirements – Buildings and Facilities. 
Like AUSTROADS Part 13, AS 1428.2 outlines the concept of minimum clear widths for paths 
of travel.  Not only does AS 1428.2 illustrate the requirements for maintaining an obstruction 
free zone, but it also indicates that to assist vision impaired pedestrians all obstructions should 
be kept away from the building line.  AS 1428.2 therefore requires that all street furniture be 
placed in a zone between the roadway and the pedestrian path of travel.  Furthermore AS 
1428.2  requires that street furniture be of a colour which provides a contrast with their 
background and a luminance factor of not more than 30%, allowing people to be more 
visually aware of the street furniture. 

3.4 AS 1742.2 – 1994: Manual of Uniform Traffic Control, Part 2 – Traffic 
Control Devices for General Use. 
AS 1742.2 covers the issue of signage location.  In rural areas signs should be placed 600 mm 
clear of the outer edge of the road shoulder, line of guideposts or face of guardrail.  In urban 
areas signs should be located not less than 300 mm back from the face of the kerb or in the 
case of mountable or semi-mountable kerbs, not less than 500 mm. 

3.5 AS/NZS 1158: Roadway Lighting 
The AS/NZS 1158 series deals with most issues relating to roadway lighting.  There are two 
parts of this series which deal with the issue of lighting pole location.  AS/NZS 1158.1.3 
addresses the area of lighting of roads for vehicles.  With regards to pole position, 
AS/NZS 1158.1.3 states that road safety will be enhanced by locating lighting poles in 
positions that are unlikely to cause a hazard to errant vehicles.  If it is not possible to satisfy 
this objective, then consideration should be given to the use of frangible pole types. 

According to AS/NZS 1158.1.3 selection of an appropriate pole setback commensurate with 
the traffic hazard will result in the safest possible lighting installation.  In urban areas, the 
lighting poles should be positioned against the property line and, for all other locations, 
lighting poles should be as far as practicable from the edge of the carriageway. 

The second part of the AS/NZS 1158 series of relevance to the location of lighting poles is 
AS/NZS 1158.3.1, which addresses pedestrian lighting.  Rather than giving set distances for 
the location of pedestrian lighting poles AS/NZS 1158.3.1 determines the location of lighting 
poles based upon calculations of horizontal illuminance between property lines.  As a result of 
this, pedestrian lighting poles may pose a major obstruction to pedestrian movement and road 
safety. 

3.6 State Transit Bus Stop Style Guide 
This style guide indicates that the location of bus stop signs follows the same requirements of 
AS 1742.2 for general signage.  In the case of bus shelters, they should be a minimum of 
1500 mm wide and should have a minimum setback of 600 mm from the kerb to the edge of 
the awning.  All shelters should provide maximum visibility of approaching buses and where 
an advertising element is used for the wall element it should be located on the departure side 
of the shelter.  Furthermore, a minimum width of 1500 mm in residential areas and 2500 mm 
in retail/commercial areas should be provided for clear paths between the property line and 
bus shelter.  This is illustrated in Appendix A. 

It should be emphasised that the bus stop squeeze point in Figure 5 Appendix A can exist 
between the kerbside sign and the shelter (ie 1200 mm clear from kerb to bus shelter, less 
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600 mm clear from kerb to signage, leaves less than 600 mm when the size of the pole is 
included). 

3.7 Sharing the Main Street 
This design guide published by the RTA (second edition 2000) provides a holistic approach to 
allocation of streetspace to the various road user groups in differing road types and urban 
environments. 

The manual includes numerous illustrated examples of how to apply the principles advocated 
for Main Streets:  transition zones, core zones, etc.  Flow diagrams are employed to show the 
processes and consultations required in dealing with Main Street issues:  these same processes 
and consultations are directly applicable to street furniture. 

3.8 Beyond the Pavement 
The RTA’s ‘Beyond the Pavement’ design practice notes (RTA, 1999) advocate a holistic 
approach to improve the quality of urban and regional design outcomes.  It notes that 
everything on road projects – from preferred route to kerb, sign or signal design – has urban 
and regional design implications.  Consequently, it provides practice notes on issues such as: 

• assessing ‘local character’ and potential ‘character’ impacts (PN-8); 
• heritage and cultural contexts (PN-9) 
• design speed (PN-10); 
• local accessibility and connectivity (PN-12); 
• roadside elements (PN-15); 
• traffic and directional signs (PN-16); and 
• advertising (PN-17). 

3.9 Interim Guide to Signs and Markings 
This guide (RTA, 1991) describes the positioning of signs in the road environment, and 
therefore influences the effects of signs on the walking path of pedestrians, physical 
clearances to signs and supports from pedestrians, and mutual unobstructed visibility of 
vehicles, drivers and pedestrians. 

3.10 Traffic Signal Practice 
Traffic Signal Practice (RTA, 1992) is used by practitioners to locate components of traffic 
signals at intersections and mid-block.  This includes traffic signal poles, traffic signal signs, 
signal control boxes, and kerb ramps (Appendix D). 

3.11 RTA Street Vending Guidelines 
Street vending (RTA, 1996) activity involves the selling of articles either directly or from a 
stall or standing vehicle or at a footpath restaurant or take-away service facility on public 
roads and public places.  Street vending has general community support and may improve the 
amenity of streets and public places and provide added convenience and economic benefit for 
the community. 

There are several State Government organisations with responsibility for aspects of street 
vending.  The RTA is responsible for the safe and efficient use of the State’s roads.  The 
Police Service has responsibility for law enforcement.  The Department of Local Government 
has responsibility for local government legislation and promoting efficiency in local 
government administration. 
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Local Councils have specific operational responsibility for the regulation of street vending 
activity in NSW.  The Local Government Act 1993 requires anyone engaged in street vending 
activity to obtain prior approval from the local Council and to comply with Council 
conditions.  The Roads Act 1993 requires prior consent for street vending structures and 
allows Councils to charge rents in built-up areas. 

The manual (RTA, 1996) provides guidance on relevant policy and clarifies responsibilities of 
Councils, RTA, Police Service and street vending operators.  Councils are required to consider 
and apply this manual when determining applications for street vending approval under the 
Local Government Act 1993, or consent for street vending structures on public roads under the 
Roads Act 1993. 

In addition to vehicular traffic issues and vending on the carriageway, the manual requires that 
street vending activities must not unduly obstruct the free passage of pedestrians, especially 
children, people with prams, the elderly and people with disabilities including wheelchair 
users, and be located on footpaths wide enough to accommodate the street vending activity as 
well as to allow the free movement of pedestrians during peak periods. 

3.12 Other Manuals and Design Guides 
The other documents related to street furniture are as follows: 

• Advertising in the Road Reserve Policy  
• Advertising on RTA Infrastructure Policy  
• Australian Road Rules (eg Rules 18, 74, 75, 197, 198, 228-244, 317, 322, 326, 334-336, 

Dictionary) 
• AUSTROADS Bridge Design Codes 
• AUSTROADS Part 7 eg Section 7.4 
• Management of Illuminated Street Name and Advertising Sign Proposals  
• Road Safety Audit (Draft Design:  Pedestrian Facilities etc) 
• RTA Guideline for Tree Planting and Maintenance on Urban Roads 
• RTA QA Specifications 
• RTA RGD Traffic Signals Practice 
• RTA Road Safety Manual 
• RTA Technical Directions (eg 93/39, 92/45, 92/46, 92/47, 93/21, 95/8, 98/16, 96/10, 

98/11) 
• Staysafe Reports 
• Traffic Controls at Worksites (Chapter 9.3) 
• Traffic Engineering Manual (School Zone Signs etc) 

3.13 Conflicts Between Standards and Guidelines 
Conflicting issues are present within these standards and guidelines in relation to street 
furniture. In particular, the requirements of AUSTROADS Part 13 and AS 1428.2, which relate 
more to the movement of pedestrians may conflict with the other standards and guidelines 
outlined which reflect more on issues of motor vehicle safety.  Even with single issues such as 
light pole placement, there are conflicting criteria such as pole placement for optimum 
illuminance versus placement for road user safety. 

3.14 References 
A summary table of references to street furniture in current standards can be found in 
Appendix C to this report.  In summary, Appendix C indicates that although there are many 
documents dealing with the roadside environment, few are written from a pedestrians 
perspective and do not directly address some of the key issues in this study. 
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4. REVIEW OF CURRENT ISSUES RELATING TO STREET FURNITURE 

4.1 Overview 
A review of literature on issues relating to street furniture reveals an overwhelming focus on 
issues relating to rural highways with high-speed, high-volume traffic and less attention given 
to urban highways and streets.  The focus is from the vehicular  rather than pedestrian 
perspective.  Michie (1996) suggests that urban areas have been avoided because they pose 
more difficult sets of problems, namely more clutter, more environmentally sensitive features 
and a more constricted right-of-way. 

Another way of examining this focus on rural areas is to note that there is a focus on more 
severe accidents within the literature.  The Swedish National Road and Transport Research 
Institute (1997) has highlighted the difference in focus on urban and rural areas, suggesting 
that perhaps rural areas gain more focus as speeds on rural roads are higher resulting in more 
serious consequences for run-off-road accidents.  This emphasis on rural roads therefore 
results in a gap in information on the impacts of objects, which do not cause severe injuries, as 
well as a lack of information on road users other than motor vehicle drivers. 

In addition to these factors outlined above, the literature available is also focussed upon 
research into roadside hazards, rather than just roadside or street furniture.  The following 
section discusses some key reports on roadside hazards and features. Roadside hazards from 
the motorists perspective are covered because this helps to understand why much of the 
current practice exists and can be contrary to the pedestrians perspective. 

4.2 Road Safety 

4.2.1 Crash Rates by Road Features 

The report “Crash Rates by Road Features- Stage 1” (RTA 1998) describes a literature review 
of crash rates as they relate to road environment variables, and determines relationships 
between crash rates and road features. 

The literature review only highlighted two characteristics (road alignment and median) that 
provided a significant relationship.  The study recommended that crash rates should not be 
used in isolation, and that risk rate (probability and frequency) and severity index (indicates 
dangerous locations) should also be considered. 

The study notes a view (Forkenbroack, 1997) that road features can only hope to explain some 
(one in seven) of the different crash rates in and between road segments.  This was due to the 
powerful influence of the road user and to a lesser extent the vehicle and the weather.  
However this study was dominated by vehicular crashes and was not directed at pedestrian 
issues. 

Review of the annual reports produced by the RTA “Road Traffic Accidents in NSW” 
provides a comprehensive analysis of road accidents.  Accidents are classified by type, with 
data on the number of accidents with a first impact of specific types (Figure 5, Road User 
Movement Codes).  Of 50,000 recorded accidents in 1997 (Table 8), 81% did not hit a 
roadside object, 1% hit roadside furniture, 4% hit trees, 31% hit poles, and 5% hit 
fences/posts.  It is recognised that a substantial proportion of non-fatal pedestrian accidents 
are not reported to police or included in the database. 

Research of the available literature relating to the extent of roadside crashes confirms the 
emphasis on the pre-eminence of the driver’s perspective of roadside hazards.  A summary is 
provided in Appendix B – Research Relating to Road Safety – Extent of Roadside Crashes. 
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Roadside hazards and features specifically from a pedestrian’s perspective are not clearly 
stated in most references, but would include (AUSTROADS Part 13, Fruin): 

• real risk of injury from fixed objects in path; 
• real risk of injury from moving objects (vehicle, pedestrian, cyclist etc); 
• perceived risk from fixed or moving objects; 
• lack of capacity (due to width, surface, grade, crossfall, etc); 
• lack of personal security from crime. 

Even documents framed from the pedestrian’s perspective such as IHT “Guidelines for 
providing for Journeys On-foot” (IHT, UK, 2000) do not devote a special section to the 
hazards posed to pedestrians by inappropriate street furniture.  It does however note that 
facilities such as seats, shelters, left luggage, toilets and shops will make walking a more 
viable mode and that urban design is an art, not a science. 

4.2.2 Motor Vehicles 

Research across the globe highlights the fact that the two major problems of roadside furniture 
in terms of road safety are poles and guardrails.  A summary of the extent of pole and 
guardrail crashes from various international studies is presented in Appendix B 

Rural – Urban Differences 

Research by Hunter & Council (1996) and Kloeden et al (1999) illustrates the differences 
between rural and urban areas for the major factors in crashes relating to roadside furniture. 

Hunter & Council (1996) examined the differences between rural and urban areas for roadside 
object crashes in the American states of North Carolina and Illinois.  Their detailed results are 
provided in Appendix B. 

They found a great deal of difference between the two States examined.  In particular, 71.5% 
of the North Carolina objects were struck in rural areas, whilst 67.5% of the Illinois objects 
were struck in urban areas.  Hunter & Council (1996) point to the location of roadway mileage 
and objects in each state as reasoning behind these disparities.  Hunter & Council (1996) also 
completed additional work on the data available from North Carolina. From this they 
established that approximately 65% of all objects struck are on tangents, while 35% are on 
curves.  They note however, that these finding are somewhat difficult to interpret as the 
distribution of curves and tangents is not known, nor is the distribution of objects on curves or 
tangents. 

Closer to home, research on the difference between rural and urban crashes with roadside 
objects was also carried out on South Australian data by Kloeden et al (1999).  The results of 
their research are also provided in Appendix B.  

Kloeden et al (1999) found that the lowest rate of roadside hazard involvement was in the 
central City of Adelaide, however, the highest rate was in the Adelaide metropolitan area.  
The country rate fell between these two extremes.  In response to this Kloeden et al (1999) 
suggest that the high density of traffic in the central City probably keeps the rate down there, 
while the high number of roadside objects generally in the Adelaide metropolitan area 
probably accounts largely for the high roadside hazard involvement rate. 

Location of Roadside Objects 

Another key factor examined in the work by both Hunter & Council (1996) and Kloeden et al 
(1999) is the role that the distance of the object from the roadway plays in crashes.  According 
to Hunter & Council (1996) approximately 46% of objects struck in their study were within 
10 feet of the roadway. An additional 32% of the total objects struck are estimated as being 
between 11 and 30 feet from the edge of the road, and approximately 8% of the objects struck 
were estimated to be at distances greater than 30 feet. In terms of rural and urban differences, 
approximately 43% of the objects struck in rural areas were within 10 feet of the roadway, 
whilst for urban areas this figure was 59%. In contrast, while 41% of rural objects struck are 
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estimated to be between 11 and 30 feet, only 14% of urban objects are in this range.  
Expanded details from this study are provided in Appendix B. 

The South Australian case, examined once again by Kloeden et al (1999), only looked at 
distances to roadside hazards where the crash involved a fatality.  The results of their study 
are presented in Appendix B. 

Kloeden et al (1999) established a clear difference in the distance of fatal hazards from the 
edge of the road in urban areas compared with rural areas.  In total, for urban areas, 22% of 
fatal roadside hazards were less than 1 m from the roadway and 90% were within 5 m of the 
roadway.  The average distance of all fatal roadside hazards from the roadway in speed zones 
less than 80 km/h was 2.5 m.  By comparison, 6% of fatal roadside hazards were less than 1% 
from the roadway and 90% were within 8 m of the road way in speed zones of 80 km/h or 
higher.  The average distance of all fatal roadside hazards from the roadway in these speed 
zones was 5.3 m. 

Roadside Furniture Less Likely to be Involved in Serious Crashes 

The minimal impact in crashes of roadside furniture items other than poles and guardrails is 
illustrated in Hunter & Council (1996) both by their own work and the work of Viner (1995).  
These smaller items of roadside furniture such as mailboxes and fire hydrants should not be 
overlooked however.  Work by Craig (1996) and Kallberg (1994) highlight the role that 
smaller roadside objects can play in vehicle crashes.  The main issue with these smaller items 
is the role they can play in the absorption of kinetic energy of the impacting vehicle. 

Kallberg (1994) discussed the way that small trees can be used to absorb some of the kinetic 
energy of run-off-road vehicles before they hit more rigid structures.  Craig (1996) applied the 
same logic to mailboxes on rural roads, suggesting that ignoring an impact with a mailbox and 
only considering a secondary impact with a larger item would cause a modest underestimation 
in initial vehicle speed.  Craig also points to factors which need to be considered when 
determining the energy that would be absorbed by a small furniture item such as a mailbox.  
These factors include how well the item is secured to the ground.  For example, if the bottom 
of a post is not buried very far, or is buried in weak soil, and the post uproots rather than 
bends, the energy absorbed by the installation would be lower. 

Evaluating the Provision of Roadside Safety Features 

Research by Lee et al (1996) and Mak (1995) both reflect the current issues with regards to 
evaluating improvements to roadside hazards.  As Lee et al (1996) point out, there is a clear 
trade-off between the ideal of a clear zone and the cost of providing it. One method to manage 
this trade-off is to rank the hazards in the clear zone using quantitative risk analysis and to 
then use cost benefit analysis to refine this ranking.  The method for this analysis is outlined 
by both Lee et al (1996) and Mak (1995) and is provided in Appendix B.  

4.2.3 Cyclists 

There appears to be little research available on the issue of street furniture in relation to the 
safety of cyclists.  Sustrans (1998) however have stressed the importance of adequate sight 
lines for cyclists.  They point to blind corners, poor forward visibility and obstructions to 
travel which may include street furniture, as possibly creating dangerous situations for 
cyclists. 

4.2.4 Pedestrians 

Similarly, there appears to be little research available on the issue of street furniture in relation 
to the safety of pedestrians.  Miyazawa (1985) highlighted that the placement of street 
furniture within a streetscape can also have a psychological effect for pedestrians in creating 
an image for a road, either as a motor vehicle or pedestrian environment.  Sharing the 
Mainstreets (RTA 2000) discusses the distribution of street furniture, including items such as 
pedestrian railings. 
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4.2.5 Motorcyclists 

Motorcyclists account for 1% of all road travel in Australia but account for 12% of motor 
accident deaths and hospitalisations (AUSTROADS Part 15, 1999) - pedestrians account for 
13%.  Of 4,642 motorcycle casualty accidents in NSW in 1991-92, 222 hit roadside objects.  It 
is likely that had some of the objects had not been present, or had been less aggressive in 
nature of location, the severity of the accidents may have been far less. 

4.2.6 Roadside Hazard Management 

The Roadside Hazard Management Study (RTA, July 1998) was an investigation into options 
available for the RTA to reduce the potential for accidents, injury or death as a result of 
roadside hazards through appropriate planning, design and construction and maintenance of 
roadside furniture. 

Again the study concentrated on issues for motorised road users, but some of the 
recommendations are relevant to the current study: 

• Provide technical training and courses for road designers, RTA designers, councils, 
consultants, and maintenance managers on Risk Management using Road Design Guide to 
determine the probability of a crash and its severity at any particular location. 

• Upgrade design, construction and maintenance practices for RTA and local government 
personnel as well as contractors.  This could be achieved by training or via dissemination 
of publications and other materials or a combination. 

• Also ensure that the right practices regarding the construction and maintenance of 
roadside objects are incorporated in contract specifications.  

• Establish RTA strategy to replace superseded features like the production of a booklet 
explaining the issues.. 

• Upgrade Guidelines for Treeplanting in Urban Areas to include rural areas.  The 
guidelines should also include a cost benefit assessment for replacing hazardous trees. 

• Support the maintenance and upgrading of RTA guidelines, standards and model 
drawings  

The data showed (refer Figure 3a, RTA, July 1998) that in fatal and serious injury crashes at 
roadside objects in Urban NSW, “telephone post/traffic signal box/bus shelter” represented 
only a few percent of major causes such as “trees or bushes” or “utility poles”.  The 
proportion was even lower for Rural NSW. 

4.3 Road User Flow 

4.3.1 Motor Vehicles 

No research was found for review on the role that street furniture plays in affecting the 
movement of motor vehicles.  There are various guides (eg AUSTROADS) which discount 
traffic lane capacity for lateral restrictions next to lanes such as kerbside poles. 

4.3.2 Cyclists 

There was also no research found for review on the role that street furniture plays in affecting 
the movement of cyclists. 
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4.3.3 Pedestrians 

As outlined in the previous section on standards and guidelines, street furniture, if placed 
inappropriately can pose a major obstruction to pedestrian flow.  This point has been 
highlighted by recent discussion on Pednet, an Internet based discussion forum for pedestrian 
issues.  Planners in both the UK and USA have highlighted the problems associated with 
private vendors placing obstructions along footpaths, impeding pedestrian movement.  In the 
case of the USA a problem occurred with newspaper boxes in Denver, whilst in the UK the 
problem was tables, chairs and A-Frame Boards in Boscombe West.  The underlying issue in 
both these situations was that regulations were in place to prevent these items from being 
placed in paths of travel, however these regulations were not regularly enforced.  This 
problem was also highlighted by Miyazawa (1985). 

The placement of street furniture within a streetscape can also have a psychological effect, 
impacting on pedestrian flow.  Miyazawa (1985) outlined the impact that the placement of 
street furniture can have in creating an image for a road.  Streets lined with signal lights, 
traffic signs and guardrails etc present an image of a motor vehicle environment resulting in 
less pedestrian movement and less concern for pedestrians.  However streets lined with 
seating and drinking fountains for example create a sense of greater security and comfort for 
pedestrians and provide drivers with a greater awareness of pedestrian presence.  This concept 
was also delivered in the work of Glover (1992) who discussed the ways that street furniture 
can be used to create varying pedestrian environments. 

4.4 Facility User Groups (FUG) 
Definitions of Pedestrian User Groups (Facility User Groups - FUGs) are generally used to 
group pedestrians with similar characteristics.  FUGs allow the RTA and other practitioners to 
locate facilities that are appropriate for the pedestrian type and road environment.  An 
additional benefit is the way it assists in keeping these pedestrian facilities appropriate and 
relevant as the surround road environment changes.  For example, mid-block seating in roads 
near retirement homes would mainly but not exclusively cater for FUG 7. 

Table 4.1 Facility User Group (FUG) Classifications 
FUG 1 Pedestrians who are considered pre-school children, that is they have not turned 5 years of age yet. 
FUG 2 Pedestrians who are considered Infants school children, that is they are more than 5 years of age and 

have not yet turned 9 years of age. 
FUG 3 Pedestrians who are considered Primary school children, that is they have turned 9 years of age and 

have not yet turned 12 years of age. 
FUG 4 Pedestrians who are considered Secondary school children, that is they have turned 12 years of age and 

have not yet turned 18 years of age. 
FUG 5 Pedestrians who are considered young adults, that is they have turned 18 years of age and have not yet 

turned 26 years of age. 
FUG 6 Pedestrians who are considered adults, that is they have turned 26 years of age and have not yet turned 

60 years of age. 
FUG 7 Pedestrians who are considered elderly, that is they have turned 60 years of age or are older (60+ years 

of age). 
(Source, RTA NSW) 
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4.5 Street Furniture Classification 
At present there is no established classification of street furniture.  A classification according 
to function is illustrated in the following table from “Street Furniture”, Takeshi Nishizawa. 
Other classifications could be based on form/shape, need or purpose in terms of essential 
services or discretionary services.  Additional FUGs might be created for persons with 
disabilities such as vision impaired, hearing impaired, or mentally impaired persons. 

The classification of street furniture is an important step in understanding the dangers that 
exist within the road environment, and balancing this against the intended purpose and 
benefits from that street furniture.  It should additionally facilitate the development of a safe 
road environment for all road users. 
Table 4.2 Street Furniture Classification 

Classification Street Furniture Function 
1 Resting tools Benches with or without backs, stools, 

outdoor tables, shelters etc 
To meet people’s needs for resting 

2 Sanitation tools Wastebaskets, ashtrays, drinking 
fountains, washstands, toilets, etc 

To provide people with the means which 
directly or indirectly concern their health 
and sanitation 

3 Stalls, stands Kiosks, stalls, public lottery stands, 
automatic vendors, movable stalls 

Tools for selling drinks, food or articles 

4 Information tools Signs, public telephones, mailboxes, 
speakers, message boards, information 
terminals, etc 

Tools which help people act outdoors, 
control their activities or are useful to 
their mutual communication 

5 Lighting Plaza lamps, road lamps, lamps for 
pedestrians, foot lamps, decoration lamps, 
spotlights, etc 

To make outdoor activities at night easier 
and safer and to create an atmosphere 

6 Transfer tools Pedestrian crossing bridges, pavements, 
guardrails, arcades, bus stops, etc 

To secure the safety of pedestrians 

7 Traffic tools Traffic lights, traffic signs, etc To control and operate mainly traffic 
means 

8 Event tools Banners, paper lanterns, New Year pine 
decorations, flags of all nations, etc 

Tools used in festivals and events 

9 Playing tools Swings, slides, jungle gyms, etc Facilities for playing in parks with 
children 

10 Maintenance tools Hydrants, utility poles, manholes, hand 
holes, etc 

Tools for maintaining and checking urban 
functions 

11 Tools for the 
handicapped 

Blocks mounted on the pavement for the 
blind, signs in braille, signal sounds for 
crossing, etc 

Tools for assisting the movement of the 
handicapped, including the aged and 
children 

12 Landscaping tools Sculptures, fountains, planters, patterned 
pavement, etc 

Tools planned for landscaping of the 
town 

 

4.6 Audits 
Studies such as the program of Pedestrian Access and Mobility Planning (PAMPs) currently 
being supported by the RTA NSW can provide some guidance to the appropriate location of 
street furniture in urban and regional areas.  The basic references such as AUSTROADS Part 13 
and Australian Standards have already been noted in this report. 

However, the PAMP methodologies often contain a field audit of roadside areas, undertaken 
by experienced disability consultants.  These audits often identify inappropriate street 
furniture placement and design, and suggest methods of rectification. 

Such a type of audit could be undertaken of footway lengths, using an audit process of the 
type applied in the RTA’s Road Safety Audit process.  AUSTROADS Part 13 already has a 
checklist for pedestrians which could be expanded. 



NSW Roads and Traffic Authority Street Furniture Research Project

 
 

P:\INF\80403\0028FINALREPORTCCH.DOC 
  

Page 16 Arup
Final Report 

 

The audit could also use checklists in the RTA Road Safety Manual to identify inappropriate 
street furniture. 

The audit should apply to all stages of designing, installing, maintaining, and perhaps 
removing at the end of its useful life.  It is RTA’s policy to maintain a road safety process in 
all stages of facility provision and maintenance. 

4.7 Sight Distance Issues 
There are conflicts with the needs of advertisers for conspicuousness and areas where 
pedestrian and/or vehicular flows are concentrated.  In contrast, there are inherent issues of 
whether good sight distance merely leads to higher vehicle speeds and less vigilance on the 
part of pedestrians and drivers.  Many of the concerns of street furniture are related to sight 
distance for safety and security of pedestrians.  This sight distance might be 

• Pedestrian to vehicle 
• Driver to pedestrian 
• Pedestrian to pedestrian 
• Pedestrian to fixed objects 

The following section concentrates on sight distance between pedestrians and vehicles 
because these have the most severe consequences using conventional traffic engineering 
methods.  Sight distance for pedestrians needs to consider the possible poorer eyesight and 
slower walking and reaction speeds of older persons, or the view to children obstructed by 
street furniture/vegetation taller than them, or the view of children with eye-heights lower than 
the obstructions. 

4.7.1 Pedestrians Crossing at Unsignalled Mid Block Locations 

Sight Distance for Approaching Drivers  

The absolute minimum sight distance for a driver to see a pedestrian and stop prior to collision 
is stopping sight distance (SSD).  For a 60 km/h design speed and assuming urban driving 
conditions on a level grade, the SSD is estimated at 55 m (AUSTROADS part 13, Table 3.4). 
The RTA Design Guide indicated some 60 m comprising reaction time (travel over 25 m) and 
braking distance (35 m).  This distance would be measured between a pedestrian standing 
behind the rear of the kerb, say 150 mm back from the kerbface, and the driver. 

Once a vehicle is within this distance, a driver would be unable to stop if a pedestrian stepped 
off the kerb.  By implication, the pedestrian would be responsible for avoiding the collision 
and would require adequate sight distance, at least over some 60 m, of approaching vehicles. 

Sight Distance Requirements for Pedestrians 

Crossing Sight Distance 

AUSTROADS Part 13, Section 3.4.4 identifies crossing sight distance for pedestrians, ie critical 
safe gap (CSD), for pedestrians to judge a gap in the traffic stream and cross the roadway as: 

CSD= tc ✕  V/3.6  where tc = critical safe gap in seconds, ie minimum time in 
seconds required for a pedestrian to cross 

   V = 85th percentile vehicle approach speed  

Considering examples of a pedestrian crossing a four lane carriageway say 12.8 m wide 
(12.8 m @ 1.2 m/sec, with no additional allowance for reaction time), CSD for 60 km/h 
approach speed would be in the order of 180 m, reducing to some 150 m for a 50 km/h 
approach speed. 
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The Transportation and Traffic Engineering handbook, ITE, (Figure 8.8, Source: The 
Pedestrian, Human Factors in Highway Safety Traffic Research, R B Sleight , 1972) identified 
a threshold gap, defined as a gap accepted by 50% of pedestrians for 20 km/h (32 km/h) speed 
of traffic of 25.6 m.  A distance of some 50 m of the car from a pedestrian was identified as 
the point where 100% of pedestrians would accept a gap.  The crossing distance was not 
noted. 

Sight distance for pedestrians to approaching vehicles 

In order to consider the required sight distance, an assumption regarding the time that a 
pedestrian moving towards the kerbline requires to react to an approaching vehicle, decide to 
stop and stop before leaving the kerb.  Nominally a minimum of 1 second is envisaged to be 
required for walking pedestrians; this would increase for joggers and runners.   

Free flow walking speeds vary substantially with factors such as age (ie FUG), weather 
conditions, time of day, trip purpose, state of intoxication etc AUSTROADS Part 13 identifies a 
free flow speed of 0.74 m/sec (minimum), 2.39 m/sec (maximum) and an average unimpeded 
speed of 1.35 m/sec.  The RTA Design Guide, Figure 1.11.4, identifies 85th percentile walking 
speeds for pedestrians on crossings, in the order of some 1.9 m/sec for adults, 2.1 m/sec for 
children and 1.7 m/sec for the elderly.  Pedestrians who are jogging or running would take 
longer to stop, eg at 10 km/h or some 2.8 m/sec. 

In order to provide a minimum of 1seconds visibility for pedestrians approaching the kerbline 
to approaching vehicles would require a minimum setback of some 1.4 m (average unimpeded 
free flow speed) to any obstruction.  This distance is essentially a compromise; slower moving 
pedestrians would be able to stop more quickly/ have a longer time to view approaching 
vehicles. However, pedestrians in a hurry and joggers would have very limited time- although 
it may be that these pedestrians would be alert and not step off the kerb without looking.  The 
implications of a setback of this magnitude are discussed further in the following discussion of 
footpath cross sections. 

4.7.2 Related Standards  

Driveway Crossings 

For the purpose of providing visibility for drivers exiting driveways to pedestrians on the 
footpath, corner splays of 2 m width and 5 m depth) at the building line are identified in 
Australian Standard (AS 2890.1) (refer Figure 4.1).  This allows an approaching driver some 
7.5 m distant from the building line to view a pedestrian about to cross the driveway and given 
the low exit speed permit the driver to stop prior to the building line. 

Clear Zone requirements Between Kerbface and Obstruction 

The separation between the kerbspace and obstruction, such as poles, is noted in various 
standards. In terms of street lighting AS 1158.1.3,1997 identifies a total exclusion for a 
minimum of 700 mm, extending to 1.0 m at intersections. Signs are nominally placed at a 
600 mm behind the kerbface, RTA Signs and Markings/ Road Design Guide.  The Road 
Design Guide further identifies a working width, which the lateral distance required from the 
face of a rigid barrier to an element such as bridge piers, walls etc.  In the case of a 60 km/h 
speed zone and assuming 3% crossfall on the roadway, a working width of 600 mm is 
identified. This accounts for high (4.3 m) rigid vehicles pivoting toward the vertical 
obstruction. 

Therefore the minimum separation between kerbface and obstruction to prevent impacts with 
high trucks and buses would be a width of 600 mm.  The unfortunate consequence of this 
separation is the tendency for pedestrians to walk between the obstruction and kerb. This 
appears to be more frequent in high pedestrian density areas and for pedestrians proceeding in 
a contra-peak direction.  As a result, there is a potential for pedestrian impacts with wing 
mirrors on buses and trucks.  Other factors are the width of the kerbside lane, which may 
encourage drivers of buses and trucks to travel closer to the kerb and the crossfall on the 
roadway. 
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Public Utility Space Allocations 

The RTA Road Design Guide identifies the preferred space allocations to be adopted, 
wherever possible, for all future works on classified roads.  The locations, based on a 3.0 to 
3.6 m wide footway, are as follows 
Table 4.3 Public Utility Space Allocation for Footways between 3.0 m and 3.6 m wide 

Distance from Kerbface 
Dimension Chainage 

Service 

600-1200 mm 600-1200 mm Water 
600 mm 1200-1800 mm Communications 
600 mm 1800-2400 mm Gas 
1200 mm 3000-3600 mm Electrical 
Desirable pole locations were shown adjacent to (or alternatively at 1.2 m from) the property boundary  
Source: RTA Road Design Manual, Figure 3.6.3 Public Utility Space  Allocation, June 1999 

For footways exceeding 3.6 m width the additional width is allocated to increase the offset 
from the kerb, ie with water occurring at a greater distance than 1200 mm.  A minimum cover 
over any new or replacement service of 750 mm was identified. 

Figure 4.1 Sighting at Footpath Crossings 
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4.7.3 Footway Cross Section 

The preceding discussion of various factors related to the horizontal placement of obstructions 
in the footway area, if taken in combination, may result in some awkward divisions of the 
standard (3.6 m) wide footway, for example: 

1) To allow pedestrian to walk between kerbface and pole (see Section A of Figure 4.2): 

• clear zone minimum 600 mm, minimum pedestrian width 900 mm: total setback-
1.5 m 

• Pole: 200 mm 
• Footpath: 1.9 m. 

2) To provide approximately one second viewing for pedestrians approaching kerb around 
large obstruction (see Figure 4.2, Section B): 

• Setback:  1.4 m 
• Obstruction:  700 mm to 900 mm 
• Footpath:  1.3 m to1.5 m. 

In the case of a major obstruction, the resulting allocation of space virtually splits the 
walkway area in half, (1.4 m and 1.3-1.5 m).  A further potential implication is the proposed 
allocation of public utilities, as previously outlined, may result in conflict, eg with the space 
for communications (1200- 1800 mm from the kerbface). 

 

 

Figure 4.2 Cross-sections on Typical (3.6 m) Footway 
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4.7.4 Pedestrians Crossing at Intersections 

Sight distance requirements for the mid-block crossing situation, as outlined in the preceding 
section, would be applicable to intersections. However turning movements and channelisation 
at intersections act to complicate the potential conflicts. Mutual sight distance between 
pedestrians and through, left and right turning traffic is required, this includes both pedestrians 
crossing the traffic stream at right angles and in parallel, which may be ‘around the corner’ for 
left turning vehicles.  In general the provision of adequate sight distances for vehicular traffic 
(approach/safe intersection/entering) would ensure adequate sight distance to pedestrians, 
providing kerbside objects do not obstruct the view across the footpath. 

At signal controlled intersections conflict between turning vehicles and pedestrians are present 
largely due to filter or independently signalised turns , eg left turn and parallel pedestrian 
crossing, left turn vehicle and pedestrian crossing slip lane, turning movement signalised 
independently of through movement, ie left turn arrow introduced with side street, diamond 
right turn with pedestrian on parallel crossing. 

AUSTROADS Part 13, Section 3.4.4 identifies crossing sight distance (CSD) for pedestrians at 
mid-block locations.  CSD as outlined in AUSTROADS Part 13 is calculated from the 
pedestrian’s line of sight while standing at the edge of the road to the driver’s eye.  The 
number of conflict points at intersections is significantly greater than at mid-block locations.  
Given the more complex decisions required at intersections, there appears to be a case for 
increased sight distances between drivers and pedestrians by determining CSD in accordance 
with AUSTROADS, Part 13.  By assuming that that the pedestrian’s line of sight is calculated 
from the far edge of the footpath to the driver’s eye, sight line of the full width of the footway 
is recommended (to allow a view of pedestrians on a parallel crossing) to an approaching 
vehicle a minimum of 60 m distant (see Figure 4.3). 

 

4.7.5 Institutional Issues 

Miyazawa (1985) pointed out the problems of having various groups or agencies responsible 
for the installation of different pieces of street furniture.  As with Michie (1996), Miyazawa 
highlights that clear information needs to be distributed to all these groups and coordination 
needs to be promoted between all parties involved. 

Many “players “are involved in designing, creating, maintaining and improving the 
environment of public roads.  The different players are driven by different objectives and 
procedures in designing and locating street furniture.  For example, bus stops and post boxes 
are generally located to provided facilities for all within a specified distance, and optimised to 
suit cost-effective vehicle route layouts.  Advertisers are driven by conspicuity of their signs 

Figure 4.3 Sight Line at Intersections 
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and passing traffic volumes.  Utilities are largely driven by minimising construction and 
maintenance costs.  These objectives and procedures do not necessarily provide the best 
outcome from the pedestrian perspective.  Ownership of issues varies by type and area, but a 
cooperative approach will be necessary to enforce appropriate controls on street furniture. 

Key players include: 

• State and Federal Ministers 
- roads, transport and planning 

• Lands Department 
- layout of subdivisions 

• Department of Local Government 

• DUAP 
- broad objectives 
- aesthetics 

• RTA 
- responsible for main roads 
- design, construction and maintenance 
- traffic management and safety 
- vehicle regulations and licensing 

• Federal Highways 

• Local Council 
- development approval 
- street cleaning 
- tourist signs and guides 
- Local Area Traffic Management; 

• Utilities  
- electricity 
- gas 
- water 

• Australia Post 

• Privately owned mail boxes 

• Government Authorities (FAC/SACL/RAAF etc) 

• Telstra 
- construction 
- maintenance 

• NRMA 

• PCA (Pedestrian Council of Australia) 

• ACROD 

• Pay TV 

• Advertisers 
- JC Decaux 
- Adshel 
- Australian Posters 

• Construction companies. 
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4.8 Aesthetics 
The aesthetic appeal of street furniture and its contribution to the liveability of streets and 
public places is a complex issue, resolved in different ways in different places and cultures. 

In Great Streets (Jacobs, 1993), a holistic approach  to streets is advocated, with an emphasis 
on the aesthetic appeal and liveability of streetscapes.  The book provides information about 
the physical qualities of the best streets for designers and urban decision-makers to refer to in 
their work. 

Jacobs describes the intrinsic attributes of around the world in terms of the overall dimensions 
of cross section, scale and orientation, and considers street furniture as an overlay:  the 
‘seasoning’ or spice of a great street.  There are no easy formulae for positioning street 
furniture – in describing the Boulevard Saint-Michel in Paris as a great street, he notes: 

Stretches of the sidewalks are a bit like an attractive obstacle course.  At any 
pace you choose to walk, there are people to get around, or tables and chairs at 
a cafe, or an old or new kiosk.  Attractions are at least as plentiful as obstacles:  
books on tables in front of stores, shoes, sweaters, jackets, dresses, shirts on 
sale on racks or on those same tables and chairs.  They all attract, slow the 
pace, make you want to look, browse, consider, remember and compare prices, 
perhaps buy.  In the daylight hours it is hard to walk fast on the Boulevard 
Saint-Michel.  The attraction is to the street.  The corners can go by unnoticed 
or almost so. 

Figure 4.4 Sketch of Boulevard Saint-Michel (Jacob, 1993) 
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A similar variety is described in the Kurfürstendamm in Berlin: 

The most notable aspects of sidewalks are the cafe “intrusions”.  “Temporary” 
cafe structures can come within 20 feet of curbs, and are anything but 
temporary.  They do not seem to have proliferated since 1973.  Display boxes, 
about 20 feet from the curb, are about 50 feet apart and measure about 2 by 
3 feet.  Clocks, advertising signs, and kiosks have no location or spacing 
patterns.  Handsome, ornate streetlights are hidden by the tree leaves in 
summer. 

Even new great streets such as Castro Street in Mountain View, California, built in about 1990 
exhibit: 

A street of subtle changes in level and flexibility within a strong, clear design 
concept... The apron is available for use for outdoor restaurants or cafes as 
well as for exhibition space on special occasions... Plenty of seating. 

 

4.9 Other Issues 

4.9.1 Information and Documentation 

Michie (1996) points to problems that may arise in the dispersal of appropriate information on 
the installation of street furniture.  Michie feels that all technical documents and instruction 
manuals on the installation of street furniture need simplifying so that they can be understood 
by those who may not have experience in engineering or be familiar with roadside design, but 
who may be contracted to install roadside features. 

4.9.2 Reporting  

Pedestrian and cyclist accidents (other than injuries or fatalities involving vehicles) are 
recognised as under-reported in official crash records. 

Figure 4.5 Castro Street, Mountain View, California (Jacobs, 1993) 
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4.9.3 Deterrence 

Pedestrians often avoid roadside locations, which they perceive to be hazardous.  These areas 
therefore often do not show up as hazardous in accident records.  

If the RTA wish to achieve their stated objectives related to sharing the road and encouraging 
sustainable transport modes, more encouragement should be given to walking as a mode of 
travel, either as the only mode or in a linked trip with public transport or other vehicular trip. 

Sometimes actions which are seen to improve road safety, such as removing kerbside parking 
or road furniture, can act to make the roadside to be actually or perceptually less safe and 
comfortable.  These actions reduce the perceived and actual separation and protection of 
pedestrians from high volume, high speed vehicle traffic. 

4.9.4 Other Issues  raised by the Pedestrian Council of Australia (PCA) 

Other issues raised in correspondence by the PCA included: 

• parking of vehicles on footpaths , particularly vehicles servicing street furniture 
infrequently or daily in the case of toilets; 

• temporary structures; 

• locations immediately upstream or in front of pedestrian crossings; 

• locations near pedestrian concentrations at malls, laneways, pedestrian desire lines such as 
fruit stalls, intersections etc; and 

• the size, height, opaqueness, number, etc, of street furniture in isolation or combination; 
and  

• the apparent reluctance of regulatory officers from state or local government to enforce 
bans on vendors, construction or maintenance activities, vehicles or temporary structures. 
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5. CURRENT PRACTICE 
The following sections examine current practice through examples of current and recent 
installations.  This is not intended as a comprehensive catalogue, but rather a guide to the 
issues, which should be considered in developing good practice from a pedestrian perspective. 

Many of the examples of current practice are neither wholly good nor wholly bad 
installations; they often have some good and some bad aspects.  Furthermore, there are some 
areas where street furniture could not have been provided if all aspects of good practice were 
to be satisfied.  In such locations, such as a narrow footpath with no scope for widening, the 
practitioner must make a value judgement whether to provide street furniture with some 
aspect of bad practice, or to deny the convenience of any non-essential street furniture by 
installing no street furniture in that location. 
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5.1 Examples of Current Practice 
Example of Current Practice No 1 – Post Boxes 

Aim - to provide convenient facility 

Application - urban/rural 

Limitations - sight distance not too close to kerb (600-900 mm to face of kerb) 
- cost 
- mobility impaired access 

Impact - positioning of opening should be on the pedestrian walkway side in lieu 
of towards kerb 

- good positioning 
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Example of Current Practice No 2 – Bollards and Tactile Surface 

Aim - to improve pedestrian delineation 
- to prevent visually impaired colliding with bollards 

Application - urban 

Limitations - sight distance acceptable over low bollards 
- cost 
- mobility impaired access 

Impact - effect on vehicles – define vehicle paths 
- recovery 
- good design 
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Example of Current Practice No 3 - Landscaping 

Aim - to improve urban amenity 
- to reduce vehicle speeds by appearance of residential environment 

Application - urban/rural 
- where it is desired to channel pedestrians 

Limitations - sight distance for small children is restricted 
- cost is high including maintenance 
- mobility impaired access 
- constraint on bus set-down location, and car doors opening 

Impact - effect on vehicles 
- recovery 
- consistent design, but needs adequate pruning for safety 
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Example of Current Practice No 4 – Bus Shelter – Urban 

Aim - to improve amenity for public transport users 
- to reduce exposure to weather 
- to generate (advertising) revenue 

Application - urban/rural 

Limitations - sight distance – advertising on approach side obscures sight lines; 
generally placed on departure side, but still obscures pedestrians 

- cost may be neutral from sponsorship 
- mobility impaired – need to maintain minimum clear footway width  

Impact - pedestrian route along footway is indirect with respect to trees and 
landscaping (1.2 m general minimum, 900 mm absolute minimum) 
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Example of Current Practice No 5 – Utilities 

Aim - to improve traffic flow and communication 
- to reduce vehicular impacts with signal control box 

Application - urban/rural 

Limitations - sight distance better on departure side of intersection and pedestrian 
crossing 

- cost 
- mobility impaired access 

Impact - combined effect to reduce appearance of footway width 
- poor coordination of the location of street furniture 
- bus stop sign on light pole reduces clutter and provides illumination of 

bus stop at no additional cost. 
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Example of Current Practice No 6 – ‘Smart Pole’ and Narrow Footpath 

Aim - to improve appearance of streets 
- to reduce proliferation of poles for power, lighting, signage etc 
- to improve parking utilisation and revenue 
- to reduce overstay 

Application - urban/rural 

Limitations - sight distance – minimum 600 mm clear of kerb face, slender pole helps 
- cost 
- mobility impaired – reflective finish aids visibility; reduced injury 

surfaces 
- residual footway is narrowed 
- sight distance is better if one machine services several bays 
- cost high but generates revenue 
- mobility impaired - narrows footway and reduces sightline from seated 

position 

Impact - ‘smart pole’ is good practice, but residual footpath needs widening 
- two way pedestrian movement obstructed 
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Example of Current Practice No 7 – Signs 

Aim - to inform and guide 

Application - urban/rural 

Limitations - cost 
- coordination between authorities 
- location of sign face and legibility in accordance with standards 

Impact - inappropriate location of signs and supports or trees, blocks footpath 
- particular hazard for visually impaired 
- location of trees may prevent optimum footpath location in the future 
- consider co-locating signs on fewer poles, single support poles, or offset 

cranked pole support 
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Example of Current Practice No 8 – Pedestrian Fence 

Aim - to improve traffic flow 
- to prevent jaywalking 
- to reduce pedestrian hazard 

Application - urban/rural 
- ideally integrated with line of setback of poles and signs 

Limitations - sight distance is screened, but note good transparent designs provide 
visibility at low angles (ie no screen effect) 

- cost 
- parking and loading inhibited 

Impact - pedestrians are channelled 
- pedestrians may jump the fence unexpectedly or become trapped in front 

of fence 
- longitudinal visibility through the fence 
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Example of Current Practice No 9 – Maintenance and Enforcement 

Aim - to maintain function and appearance of furniture 
- good level of service to pedestrians 

Application - urban/rural 

Limitations - limited space in busy street 
- need for convenience and security 
- maintenance is costly, and often improved from advertising revenue 

Impact - vehicles and signs block the footway, when vehicles can be parked legally 
nearby 

- enforcement should discourage unnecessary obstruction of footpaths 
- damage to pavement during installation or maintenance of street furniture 

should be repaired with at least equal priority as carriageway 
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Example of Current Practice No 10 – Post Box and Telephone Behind Building Line 

Aim - to improve clear width of footway 

Application - urban/rural 

Limitations - sight distance is improved, but can be difficult to find the post or 
telephone box due to absence of view along the street. 

- cost neutral 
- mobility impaired access improved 

Impact - Reduced obstruction of the footway 
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Example of Current Practice No 11 – Planter Boxes 

Aim - to improve urban amenity 
- to reduce illegal parking on footway 

Application - urban 

Limitations - sight distance adequate if less than 500 mm high and adequately pruned 
- cost of installation and maintenance 
- mobility impaired – lack of advance warning  

Impact - prefer rounded edges to minimise impact values, and light colour for 
visibility 

- can be moved to create hazard in path of pedestrians or vehicles 
- doubtful crashworthiness, especially for cyclists, motorcyclists 
- prefer fixed design 
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Example of Current Practice No 12 – Construction Activities 

Aim - to prevent undue nuisance or hazard 

Application - urban/rural 

Limitations - sight distance may be impaired 
- mobility impaired – maybe no alternative safe route 
- must be adequately lit at night 

Impact - pedestrian path diverted- effect on vehicles and pedestrians 
- pedestrian route should not be unduly obstructed during construction or 

maintenance 
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Example of Current Practice No 13 – Variable Setback 

Aim - to improve amenity 

Application - urban/rural 

Limitations  

Impact - variable setback sterilises wider area of footway than necessary 
- poor coordination of furniture 
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Example of Current Practice No 14 – Charity Bins 

Aim - to serve community charities 

Application - urban/rural 

Limitations - sight distance is impaired to driveways 
- cost 
- mobility impaired access 

Impact - is exacerbated by donated items which accumulate on the footway around 
the bins, eg couches etc 

- poor placement of street furniture next to driveways/footways 
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Example of Current Practice No 15 – Footway Dining 

Aim - provide outdoor eatery 

Application - urban/rural/regional 

Limitations - pedestrian movement 
- sight distance  

Impact - reduced footway width 
- furniture in well-defined zone 
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Example of Current Practice No 16 – Advertising 

Aim - commercial gain (some public advisory maps) 

Application - urban/rural 

Limitations - offset from kerb 
- pedestrian capacity 
- visually impaired pedestrian 
- mobility impaired access 

Impact - sharp edges 
- reduced footpath width, pinch point between buses and sign 
- diversion of pedestrian path 
- unnecessarily obstructs sight lines along street 
- poor kerbside location 
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Example of Current Practice No 17 – Street Stall & Amenities 

Aim - to provide convenience 

Application - urban/rural 

Limitations - pedestrian view/capacity 

Impact - diversion of pedestrian path 
- reduced pedestrian capacity 
- obstacle diversion/mobility impaired 
- alternative location within private property or set back 
- obstructs footpath and kerb 
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Example of Current Practice No 18 – Bus Shelter – Suburban 

Aim - to improve facilities for public transport 
- to reduce exposure to weather 

Application - urban/rural 

Limitations - footway width 

Impact - mobility impaired require adequate pavement width around shelter and to 
board bus 

- pedestrian movement should not be obstructed 
- advertising parallel to the kerbline on setback or clear glass all around 

would improve visibility along the street and pedestrians at kerb 
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Example of Current Practice No 19 – Seating/Telephone/Lighting/Landscaping 

Aim - to improve pedestrian amenity 

Application - urban/rural 

Limitations - sight distance  
- cost 
- mobility impaired 

Impact - pedestrian paths maintained 
- consistent placement of furniture in zones 
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Example of Current Practice No 20 – Alignment of Street Furniture - Urban 

Aim - to improve amenity and essential services 

Application - urban 

Limitations - take care not to align wide items which obscure sight distance along the 
street 

Impact - maximises clear walkway width and capacity 
- is predictable for vision-impaired pedestrians 
- increases the ease of footpath sweeping and maintenance 
- can include a myriad of items, eg as depicted bollards, trees, parking 

meters, parking signs, flagpoles, rubbish bins, drinking water fountain, 
traffic signals, and street lighting 
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Example of Current Practice No 21 – Alignment of Street Furniture – Rural 

Aim - to improve amenity and essential services 

Application - rural 

Limitations - cost 
- robustness for isolated locations 

Impact - consistent alignment disciplines parking layout of cars and trucks, and 
thereby improves pedestrian safety 

- creates protected pedestrian areas 
- lighting and security 
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Example of Current Practice No 22 – Barriers 

Aim - to improve safety of vehicular and pedestrian traffic  

Application - urban/rural 

Limitations - available width 

Impact - guides and segregates traffic 
- signs and light poles etc can be aligned with the barriers to minimise the 

impediment to pedestrians on the clear footpath 
- selection of materials and design such as welded handrails reduce impact 

hazard 
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5.2 Other Elements of Good Practice 
It is important that the street furniture does not proliferate and does not become an obstruction 
to those who are blind or vision impaired, or at times of heavy pedestrian use. 

The obstruction of footways by signs can be reduced by ‘cranked posts’.  This allows 
placement of the post support to create consistent walking widths, whilst the sign location can 
be cranked laterally to the optimum position above the head clearance of pedestrians. 

Furniture should be designed so it can be maintained without obstructing the footpath.  For 
example, the opening of doors on toilets and signs, and maintenance vehicle parking from the 
carriageway. 

Service boxes and cabinets should be recessed into walls, unused areas or underground. 

Shared use of street furniture reduces clutter, costs and obstruction to visibility.  Examples 
include multiple signs on poles, seating and phones and billboards combined. 

5.3 Current Approval Procedures 
Development proposals (including for street furniture) received by local government, and 
located on Classified roads, are required to be referred to the Roads and Traffic Authority for 
concurrence. Proposals would generally be assessed on the basis of safety and flow 
implications and recommended for approval (with or without conditions) or refusal. 

For proposals on the remainder of the road network, the extent of consultation and approval 
appears to be discretionary.  Referral to traffic committees, RTA, Police etc is largely 
dependent on the view of council officers on the need for comment, significance and/or 
implications of the proposal.  From our observation, this appears to be ad hoc and in a 
majority of cases, proposals such as street furniture would be considered minor or not 
sufficiently significant for referral. 

Council Officers usually decide the extent and type of procedure to suit the scale of the item.  
A major item such as a bus shelter would be subject to a Review of Environmental Factors 
(REF) report addressing the issues required under the Act, usually based on a proforma list of 
issues.  This report would be submitted to Council for a decision. 

A further source of local government policy may be contained in development control plans, 
although historically these have concentrated on signage/advertisements as they affect the 
streetscape, historical facades, main street character etc.  The Central Sydney Development 
Control Plan (DCP) 1996 progresses further in identifying that the placement and design of 
signs should accord with road safety principles.  Specific references to obscuring or 
interfering with road traffic signs and signals, the view of road hazards, vehicles or persons, 
confusion with traffic signs, variable message or lighting intensity and at locations where 
drivers demand is high, are noted.  The DCP also identifies requirements for positioning, such 
as height clearances, minimum footway widths (generally 2.5 m), lateral clearances from the 
kerb (generally 0.6 m) and headroom from vehicles on a public road, (5.4 m to absolute 
minimum of 5.0 m). 

South Sydney Council LEP identifies performance criteria for signage to preserve the historic 
and unique characteristics of shopping precincts.  Baulkham Hill’s DCP for integrated 
housing and medium density requires any relevant details for the design and location of street 
furniture to be illustrated in a streetscape plan, whilst noting that minimal, integrated and 
consistent poles and signs are a contributing factor and should be designed as an integral part 
of the streetscape.  
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5.4 Possible Corrective Action Request (CAR) 
The CAR process as applied in the RTA Road Safety Audit process could be applied for 
roadside street furniture.  The findings and actions of an audit expressed in a CAR proforma 
would include proforma items: 

• project 
• CAR number 
• audit number 
• audit date 
• reason for audit 
• project manager 
• auditor(s) 
• audit type 
• signature 
• solutions to non-conformance 
• action taken to prevent recurrence of non-conformance 
• date for completion of non-conformance action 
• signature 
• follow-up and close-out 
• proposed follow-up date 
• CAR close-out signature 

5.5 Current International Experience 
The literature search covered best practice in the literature.  Examples include Jacobs (1993), 
Miyazawa (1985) and Carson (1994) – refer Appendix D.  A search of policy and guidelines 
in other comparable cities and countries may provide some further guidance.  International 
companies in the industry would be aware of practice elsewhere.  They have not been 
approached within the scope of this study. 

Cultural differences may mean that international practice is not directly applicable to 
Australia.  For example, current practice in Hong Kong is better in providing only bus stop 
advertising parallel to the kerb, but pedestrianisation schemes retain street furniture of signage 
and street stalls as illustrated below. 

 

Figure 5.1 Bus Shelter Signage Parallel to Kerb, Hong Kong 
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Figure 5.2 Trial Run Pedestrianisation Scheme, Hong Kong 
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Figure 5.3 Examples of street furniture in Oxford, England 



NSW Roads and Traffic Authority Street Furniture Research Project

 
 

P:\INF\80403\0028FINALREPORTCCH.DOC 
  

Page 52 Arup
Final Report 

 

 

 

Figure 5.4 Examples of street furniture in Athens, Greece 
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6. CONCLUSIONS 
The following sections outline the conclusions of this research project. 

6.1 Risk 
The study identified a concern that risks posed to pedestrians by street furniture may not be 
adequately considered.  As with most transport issues, the contributing causes of risk are a 
combination of: 

• human factors; 
• vehicle factors; and 
• environmental factors. 

Human factors are important for both pedestrians and vehicle drivers – their attitude, possible 
intoxication, alertness, age and understanding road routes. 

Vehicle factors are largely irrelevant to pedestrians themselves. 

Road environment factors are important, and are the main focus of this study. 

There is a need to consider cost-effective countermeasures in each of these areas. This study 
should increase awareness of how the road environment can affect the safety of pedestrians 
(and other road users) by appropriate design, construction, and maintenance of roads and 
roadside furniture, to remove needless hazards. 

Assessing the risk of existing or proposed street furniture is not simple.  There may not be a 
solution that is uniformly safe for all groups of users.  An expression of risk is: 

CostAccident
Severity

ExposurerobabilityP
FrequencyAccident

Loss
RISK ×

×
=

$
 

Accidents involving vulnerable road users, such as pedestrians, cyclists and motorcyclists 
generally result in more severe injuries and higher accident costs. 

Where accidents are reported, the contribution of factors beyond the road pavement to the 
cause of the accident may not be recognised.  For example, a pedestrian may have been struck 
by a vehicle on the roadway because their approach sight distance was obstructed by a 
kerbside sign, or a postal van parked to collect mail from an inappropriately located post box.  
An awareness of pedestrian risks is desirable even if it cannot always be accurately quantified. 

6.2 A Safe Road Environment 
The function of a road is primarily to provide for the movement of people and goods, either by 
vehicle or on foot.  Other subsidiary functions such as parking and use of roads for services 
are often also permitted.  (AUSTROADS, Part 15, 1999).  Thus uses such as telephones, toilets 
and advertising are secondary. 

A safe road environment is one which allows road users to perform the primary function of 
movement without undue risk of injury or damage.  To move around the road system safely, 
road users negotiate the physical road environment and avoid or resolve conflict with other 
road users.  They: 

• perceive and process information; 
• make decisions; and 
• react within specific time intervals. 
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A safe road environment should: 

• warn of any substandard or unusual features (no surprises); 
• inform of conditions to be encountered; 
• guide through unusual situations; 
• control passage through conflict points; and 
• forgive errant or inappropriate behaviour. 

In the context of wider safer design, road furniture should inter alia (Ogden): 

• minimise the number of conflict points; 
• give precedence to major movements; 
• ensure adequate sight distances; 
• simplify the walking or driving task; 
• ensure appropriate and consistent standards of horizontal and vertical alignment; and 
• ensure the roadside environment is clear and forgiving.  

AUSTROADS, Part 15, states design principles for roadside devices: 

• The roadside is clear of unnecessary devices (ie do nothing). 

• The device absorbs energy either by breaking away, deflecting or collapsing in a 
controlled manner. 

• The load applied to the device on impact is spread out over a wide area on the device, 
reducing the force per unit area and hence the injury. 

• The device is free of localised protrusions. 

Nevertheless, there is no effective way to completely “soften” the impact with roadside 
furniture for pedestrians, cyclists and motorcyclists. 

6.3 Level of Service 
On an equity basis, pedestrians have a right to expect a safe unobstructed trafficable path to 
travel along roads and across roads.  The availability of the footpaths to all citizens of all ages 
free of cost provides social equity to all regardless of their ability to own a car or hold a 
drivers licence.  Footpaths are an essential element in making public transport , bus rail or 
ferry stops accessible to all. 

The equity case is enhanced because walking is an environmentally sustainable form of 
transport.  There is also a social dimension, in that streets are places for social exchange, 
including play for children, festivals, and outdoor dining. 

Pedestrian level of service is a complex issue, discussed earlier in the report, and more 
specifically by Fruin (1987) and by Henson (2000) – see Appendix D of this report.  The work 
on the pedestrian time-space concept (GP Benz, 1992) notes that the time-space required by 
pedestrians can be described as the summation of each individual pedestrian of the product of 
the number of people involved in a particular activity by the time required for that activity.  
The introduction of street furniture to a footpath may reduce the space-time available to an 
unacceptable level. 

The walk time-space requirement is a function of the walking distance, walk speed, 
and the number of people walking in the space.  Speed is affected by the amount of 
space available per person, which is a function of the total amount of space that is 
available and the number of people using that space.  The desired walk speed can be 
affected by many factors:  type of walking or purpose (work trip, shopping, strolling, 
or sightseeing); the characteristics of the population (age, sex, and encumbrances, 
such as shopping bags, luggage, strollers, or children); the weather conditions; and 
the familiarity of the users with the facility.  Commuters, for example, who are in a 
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hurry and know their paths will generally walk faster than intercity travellers who 
may not be familiar with the facility, may not be as rushed, or may carry luggage. 

Because level of service is such a complex issue, it may be that street furniture affects amenity 
in other ways.  What some pedestrians perceive as a hazard or impediment, other pedestrians 
may perceive as a welcome opportunity to buy fruit, get shelter from the weather, or enliven a 
dull walk with advertising. 

Traffic engineers, road safety experts and urban designers will have opinions and may reject 
examples of street furniture which ‘fail’ specific criteria. 

6.4 Amendments and Additions Required for Safer Road User Conditions 
Various standards define walkway width requirements based on generic descriptions of the 
type of users, street environment and or capacity, such as based on minimum pedestrian 
movement requirements, wheelchairs to pass and persons with disabilities.  Further standards 
define offsets between kerblines and poles, travel paths and objects. The criteria, particularly 
as they relate specifically to street furniture, are by no means comprehensive, nor is their 
application to design and evaluation defined. 

Experience in Australia and overseas indicates that in the past there has been limited 
prescriptive control, monitoring and enforcement of the placement of street furniture.  
In Australia, the advent of advertising and associated funding of public facilities, such as bus 
shelters, seating and directional signage has increased the demand for new locations, generally 
in high profile/highly trafficked pedestrian (and vehicular flow) areas.  In the USA, newspaper 
stands and in the UK, signboards, erected without approval or extending beyond their original 
approval have become a significant issue for local authorities. 

In parallel, the recognition of the need for safety, accessibility and mobility for all road users, 
including pedestrians with or without disabilities and cyclists, has increased.  

However there is no uniform policy which combines the various existing criteria to address 
the physical design and placement of street furniture.  Some of the issues which should be 
addressed are considered to be: 

1 Safety of physical barriers presented by street furniture: 

• In obstructing sight lines for motorists and pedestrians, including small children on 
footpaths; and for pedestrians and vehicles at intersection.   

• Large installations placed close to the kerbline in approach to intersections, obstruct 
the driver’s view of pedestrians at the kerb or crossing at a parallel crossing to turning 
vehicles. 

• Physical obstruction and reductions in available manoeuvring space people with 
disabilities. 

• The separation between moving traffic, kerbface and street furniture. Current 
standards identify separations, based on differing criteria such as vehicle overhang/ 
road camber/minimum pedestrian walkway widths. 

• Illumination of signage which may distract from traffic signal display, and at critical 
manoeuvring areas such as merge/diverge turn, lanes, one way street junctions. 

• Advertising signage, which may potentially be distracting from traffic control 
regulatory warning and directional signage. 

• Potential for impact injury due to materials, shape, alignment, size and location of 
street furniture.  Ideally the furniture should be ‘forgiving’ to pedestrians, with no 
sharp edges. 



NSW Roads and Traffic Authority Street Furniture Research Project

 
 

P:\INF\80403\0028FINALREPORTCCH.DOC 
  

Page 56 Arup
Final Report 

 

2 Capacity of the footway to accommodate pedestrian movement: 

• Particularly where high concentrations of pedestrian flows occur, eg central business 
areas, public transport nodes, schools, universities, shopping centres, and major 
commercial zones.   

• The effects of pedestrian queuing areas, in addition to the item of street furniture, at 
ATMs, ticket offices, barriers, such as building entries, rail station entries, bus stops 
and at retail stalls. 

3 Sight lines for pedestrians to enable diversion around obstructions: 

• High conspicuity of the object and views past the object are required to allow 
sufficient flexibility for pedestrians to divert, which is a function of the volume, type 
of pedestrian flow and pavement width. 

• Sight lines for ‘way finding’ by seeing landmarks or directional signs. 

• Consideration of the needs of pedestrians with disabilities. 

• In association the visual/physical amenity of the streetscape, visual and physical 
clutter.  The design will differ for say a suburban street or a city centre such as the 
future William Street boulevard, some commercial precincts eg George Street, and 
some ‘preserved’ pedestrian spaces, eg Martin Place. 

4 Available footway area, presence of setbacks, colonnades on the building line, street 
frontage activity in positioning street furniture. 

5 Affect of street furniture with varying size, shape and alignment in combination:  rubbish 
bins, light poles, bus zones and shelters, advertising, outdoor eating areas, telephone 
booths, planter boxes with varying shapes and sizes and their extent of the combined 
obstruction.   The walked path should not need to deviate excessively from parallel to the 
building line or kerb line. 

6 Relationship of the footway to the roadway- setback from the kerb/building line, volume 
speed and type of traffic in kerbside lane, number and location of vehicle crossovers in 
relation to street furniture. 

7 Physical design of the street furniture in terms of size/width/shape, construction material 
consequences of impact. 

8 Particular needs of some user groups, eg continuity of the street frontage/building line, 
consistent width of obstruction from ground level, impact forgiving structure, consistency 
of placement for vision and mobility impaired pedestrians. 

9 Temporary obstructions such as barricades during construction and street parades, and 
which can involve diversion onto the roadway. 

6.5 Options for the Future  
Dated assumptions that vehicle safety and traffic capacity was paramount are being changed 
by (urban) community trends which favour walkable urban networks.  The RTA’s Sharing 
The Main Street is a key expression of the shift to environmental adaption of roads and streets 
to improve the balance of livability against vehicular traffic flow.  

Alternative options can be simplified to: 

• Do minimum - this is considered unacceptable because the current processes are in some 
cases reducing the safety, amenity and convenience of pedestrians. 
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• Improve design, installations or maintenance practices by linking of guidelines and the 
development of one document that highlights how street furniture is to be used, education 
of practitioners, and regulations.  This should have a relatively low cost. 

• Remove or modify unacceptable street furniture - this is clearly desirable.  In some cases 
it may be prohibitively expensive because of the practical number, complexity or essential 
need for the item, where communities accept the hazard for other reasons.  

6.6 Conclusions 
The most critical conclusion is that there is still only a limited pedestrian perspective 
represented in the tools and guidelines that assist designers, policymakers and regulators on 
the design and implementation of street furniture.  Adherence to relatively simple design 
guidelines at the design stage will improve conditions for pedestrians in terms of both safety 
and amenity.  Safety issues including pedestrian safety should be paramount, and will be 
satisfied in most cases by the application of the best practice guidelines.  Given the range of 
different types of street furniture and the range of locations where they are provided, 
guidelines cannot be universal.  In certain cases community priorities may determine that 
other social or historical values and benefits from street furniture must be balanced with a 
reduced but still reasonable level of road user safety. 
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7. RECOMMENDATIONS 

7.1 Recommendations 
1. Consideration of street furniture should be integrated with existing documents and 

systems, rather than producing separate new documents.  The exception to this would be 
consideration to the development of best practice guidelines. 

2. If best practice guidelines are developed, consideration should be given to the following 
aspects: 

• There are a variety of footpath widths throughout the built environment.  Where sufficient 
room exists and it is practical to do so, clear footway widths should be sufficient to allow 
two persons to pass or a wheelchair to pass a person in all circumstances.  It is also 
desirable to have sufficient width to allow two persons walking together to pass another 
two people walking together. 

• Where sufficient room exists and it is practical to do so, the clear footway width should be 
offset from the kerb by an appropriate distance. 

• Footpaths at intersections and mid-block pedestrian crossings (defined by building lines 
extended or signal stop lines) should be kept clear of significant visual obstructions. 

• Sight distances to allow safe stopping sight distances at 85th percentile vehicle speeds 
should be provided. 

3. The next step would be to consult with other interested parties (sections of the RTA, DoT, 
Local Government, Public and Private bus operators, street furniture contractors) and 
coordinate the various government and private sector bodies responsible for design and 
implementation of street furniture, to require consideration of the overall impact of 
proposals and the varying shape, size, height and alignment of street furniture in 
combination.  This is important aesthetically and for pedestrians with vision impairment, 
and to provide a consistent space-time envelope (Benz, 1992) to provide adequate levels-
of-service along the footpath. 

4. Where the scale of the proposal, or particular requirements warrant, the advice of the 
members of the Local Traffic Committee should be sought to ensure that any adverse 
impacts to pedestrians and other road users that may arise are minimised or eliminated at 
the design stage. 

5. In areas where pedestrian capacity and safety criteria for the installation of street furniture 
cannot be met, incentives to private developers may be considered for placing public 
facilities, such as phones, flower/newspaper/fruit stalls, within areas of colonnades and 
building setbacks, ie behind the nominal building line.  Similarly, public authorities may 
be encouraged to provide these facilities within their sites. 

6. If areas of concern arise, undertake reviews of existing street furniture to identify and 
categorise sites, which may constitute a safety hazard or significant obstruction for the 
volume and type of pedestrian movement.  Hazardous locations are not easily identified.  
If genuine concern is identified in respect of specific installations of street furniture, the 
relevant authority should review that particular location. 

7. If best practice guidelines were developed, they should define procedures for the 
implementation of street furniture and other structures within footways.  In addition to 
design criteria, the development of best practice guidelines could also include reference to 
disability discrimination and occupational health and safety legislation. 
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7.2 Further Research 
In addition to the above recommendations, which will require some research, the following 
further research should be considered: 

1. Before and After Surveys should be used to assess the actual outcome of roadside hazard 
improvement models.  Because of relatively low occurrence rates, it is likely that the 
survey will require long periods to show significant statistical results. 

2. A road safety audit process and checklist should be developed, desirably  as part of the 
next edition of the Road Safety Audit guide (AUSTROADS, 1994), with cognisance of 
factors such as likelihood of intoxicated pedestrians , children, people with disabilities or 
street lighting.  

3. Hazards posed by street furniture are in proportion to vehicle speeds.  Investigations by 
the Authorities into lower speed limits should take into account that lower speed limits, 
particularly in urban areas down to 50 km/h or 40 km/h or in Shared Zones to 10 km/h, 
should allow more flexibility in the placement of street furniture closer to the carriageway. 

4. Some overseas cities have experienced similar issues, and some cities have installed 
extensive pedestrian barrier fencing in busy areas.  Further study of this experience may 
be warranted.  
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Appendix A  
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Appendix to be inserted as hard copy 
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Appendix B  
Research Relating to Road 
Safety – Extent of Roadside 
Crashes 
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Table 1 The extent of crashes as reported in the literature 
Author(s) Location Extent of Crashes 

Utility and Lighting Poles 
Pilkington US highways, 1985 14.4% of roadside hazard crashes 
Jones & Baum US urban, 1975 21.2% of roadside hazard crashes 
Mak & Mason US, 1976 28.7% of roadside hazard crashes 
Tignor et al US, 1981 1,550 fatals 
Ray, Troxel & Carney US side impacts, 1980-1985 21% of roadside hazard crashes 
Huntington Christchurch, NZ, 1990-1994 941 crashes, 6% of all crashes 
Nilsson and Wenall Sweden 2000 crashes, 20 fatals per year 
Piper Sydney, NSW, 1983-84 Over 50% of roadside hazard crashes 
Energy Authority NSW 100 fatalities per year 
Sanderson & Fildes Victoria, rural, 1978-1982 20 fatalities, 211 casualties 
Good Fox & Joubert Melbourne, Victoria, 1976-1978 45% of roadside hazard crashes 
Haworth et al Victoria, 1996 25% of fatal single vehicles 
Viner US, 1985 13.6% of roadside hazard crashes 
Hunter & Council Illinois, 1985-1989 11696, crashes 
Hunter & Council Maine, 1985-1989 10102 crashes 
Hunter & Council Minnesota, 1985-1989 9623 crashes 
Hunter & Council Utah, 1985-1989 4474 crashes 

Guardrails/Safety Barriers 
Viner US, 1985 3.9% of roadside hazard crashes 
Hunter & Council Illinois, 1985-1989 12,281 crashes 
Hunter & Council Maine, 1985-1989 3,912 crashes 
Hunter & Council Michigan, 1985-1989 16,657 crashes 
Hunter & Council Minnesota, 1985-1989 3,571 crashes 
Hunter & Council Utah, 1985-1989 2,978 crashes 
Schoon Belgium Flemish 22.7% of injury accidents 
Schoon Denmark 20% of injury accidents 
Schoon France 18% of injury accidents 
Schoon Netherlands 20.3% of injury accidents 
Schoon Germany 19.7% of injury accidents 
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Table 2 Roadside Furniture Object Crashes by Urban and Rural Locations for North Carolina 
and Illinois 

North Carolina Illinois Type of object struck 
Rural Urban Rural Urban 

Guardrail or Guardpost 2,326 (62.3%) 1,410 (37.7%) 2,285 (34.8%) 4,291 (65.2%) 
Guardrail end 6,291 (63.8%) 357 (36.2%)   
Utility Pole 3,185 (37.4%) 5,350 (62.6%) 1061 (31.5%) 2,307 (68.5%) 
Light pole or standard 367 (25.9%) 1,051 (74.1%) 134 (5.5%) 2,295 (94.5%) 
Traffic signal or signal pole   120 (5.4%) 2,102 (94.6%) 
Railroad signal   30 (10.3%) 262 (89.7%) 
Sign structure or post 238 (59.9%) 1,593 (40.1%) 1,325 (38.7%) 2,098 (61.3%) 
Advertising sign 283 (48.7%) 268 (51.3%) 41 (20.6%) 158 (79.4%) 
Delineator Post   367 (73.8%) 130 (26.2%) 
Fence 2,273 (74.9%) 757 (25.1%) 1,169 (51.2%) 1,116 (48.8%) 
Mailboxes or Posts 1,786 (85.5%) 304 (14.5%) 374 (58.7%) 263 (41.3%) 
Total Fixed Object Crashes 58, 490 (71.5%) 23,331 (28.5%) 15,193 (32.5%) 31,556 (67.5%) 
Source: Hunter and Council, 1996. 
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Table 3 Location of severe Car Crashes in South Australia 1994-1996 by Roadside Hazard 
involvement 

 
Location of Crash Hazard Involved % No Hazard Involved % Total Severe Crashes 

Central City 22.9 77.1 48 
Adelaide metropolitan 41.6 58.4 1175 
Country 36.9 63.1 1399 
Source: Kloeden et al (1999) 
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Table 4 Distance of Roadside Hazards Causing Car Occupant Fatalities from the Roadway in 
South Australia (1985-1996) 

Distance of roadside hazard from road Number Percentage 
0 m 55 11.2 
1 m 64 13.1 
2 m 76 15.5 
3 m 73 14.9 
4 m 57 11.6 
5 m 49 10.0 
6 m 38 7.8 
7 m 21 4.3 
8 m 13 2.7 
9 m 11 2.2 
10 m 7 1.4 
11 m 1 0.2 
13 m 2 0.4 
14 m 5 1.0 
15 m 3 0.6 
16 m 2 0.4 
17 m 1 0.2 
18 m 2 0.4 
20 m 3 0.6 
21 m 1 0.2 
22 m 1 0.2 
25 m 1 0.2 
28 m 1 0.2 
60 m 1 0.2 
80 m 2 0.4 

Total 490 100 
Source: Kloeden et al (1999) 
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Table 5 Distance of Roadside Hazards Causing Car Occupant Fatalities from the Roadway in 
South Australia 1985-1996 in speed zones less than 80 km/h 

Distance of Roadside Hazard from Road Number Percentage 
0 m 34 22.2 
1 m 38 24.8 
2 m 30 19.6 
3 m 18 11.8 
4 m 12 7.8 
5 m 5 3.3 
6 m 3 2.0 
7 m 1 0.7 
8 m 3 2.0 
9 m 1 0.7 
10 m 3 2.0 
14 m 2 1.3 
15 m 2 1.3 
16 m 1 0.7 
Total 153 100 

Source: Kloeden et al (1999) 
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Appendix C  
Summary of References to Street 
Furniture in Existing Standards 
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Appendix to be inserted as hard copy 
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Appendix D  
Pedestrian Levels of Service 
Paper - Henson 
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Appendix to be inserted as hard copy 
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Appendix E  
Pedestrian Movement Patterns & 
Street Furniture - Miyuzana 
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Appendix to be inserted as hard copy 
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Appendix F  
Street Furniture - Problems of 
Integration - Carson 
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Appendix to be inserted as hard copy 

 


