Figure 9.4: Motor Cycle Crashes within the
Local Government Area
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Figure 9.5: Killed and Seriously Injured Bus and Heavy
Vehicle Crashes within the Local Government Area
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Vehicle technology
will progress through
the advent of an
increase in safety
features within
vehicles as they
hecome standard
design as well as

a move toward
connected and
autonomous vehicles.
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10. Future
Considerations

It is important for member Councils to be kept up to date with current and future
vehicle technology and its effect on improving road safety and the safety of the
road users within the EMRC region. Vehicle technology will progress through the
advent of an increase in safety features within vehicles as they become standard
design as well as a move toward connected and autonomous vehicles.

10.1. Australian Design Rules

The Australian Design Rules (ADRs) are national standards for vehicle safety, anti-
theft and emissions. The ADRs are generally performance based and cover issues
such as occupant protection, structures, lighting, noise, engine exhaust emissions,
braking and a range of miscellaneous items.

The development of the ADRs continues as part of a normal program of review
and revision. The program includes monitoring international developments
and involves regular consultation with the Department’s key stakeholders. This
identifies implementation issues or changes in factors affecting existing ADRs, as
well as any need to introduce new ADRs. The ADRs are also subject to a full review
where possible every ten years to ensure they remain relevant, cost effective, and
do not become a barrier to importation of safer vehicles and vehicle components.

It is noted that, within the ADRs in addition to the standard requirement for
safety in vehicles (such as airbags, seatbelts, headlights etc, only two ‘newer’
technological based safety features are now standard. These being:

e Electronic Stability Control (ESC), and
e Brake Assist Systems (BAS).

Within its role as an advocacy body, the EMRC could work with other advocacy
organisations such as WALGA and RAC to assess deficiencies within the Australian
Design Rules for vehicles with a view to lobbying Federal and State Government
in including new safety features on vehicles as standard. An example of this could
be advocacy to seek that Australian Design Rules incorporate mandatory ESC for
motorbikes, and Autonomous Emergency Braking (AEB) for light vehicles, which
has been mandatory within the design rules of some European Countries for
many years.

10.2. Hostile Vehicle Mitigation

Vehicle as a Weapon (VaW) attacks have been rapidly rising in recent years with
a shift in focus to understand, at the local level potential threat areas. As with
the unfortunate events recently in Melbourne and elsewhere around the world,
planning has not been undertaken for these random, rare attacks with cities
having to be reactive. Ensuring a proactive planning approach for this will assist
member Councils to work toward the safety of their local community and those
that visit.
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10.3. Autonomous Vehicles

Autonomous Vehicles (AVs) are one example of a number
of emerging technologies which will impact on demography
and the ways we think about infrastructure funding.
Together with evolving social norms and changing personal
preferences these developments are combining to change
the way people live, cities operate, and agencies deliver their
services. The exact detail of how these trends will play out is
unclear, but two things can be asserted with some certainty:
their impacts will be substantial, and they will be broad
ranging. Changes in transport technology will not just affect
the way we travel, but will affect the way we spend our time,
how we spend our money, the way we live and, where we
live. They will have knock on impacts on how urban areas
operate, and the way transport infrastructure is provided
and managed.

AVs and other emerging transport technologies will create
significant challenges for road and transport agencies.
To meet those challenges and make appropriate investments
for the long-term — agencies need to understand the nature
of the changes prompted by these technologies. To generate
insights into how our cities may evolve in the presence of
new transport technologies member Councils may need to
address the following questions:

e What transport modes will be available?

e How will people choose their mode?

e What triggers and thresholds will drive mode shift?

¢ What investment is called for in AVs and who will make it?

e How might funding of infrastructure and cost recovery
change in the presence of AVs?
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Since the 1930s,
road safety has
undergone several
evolutions, about
every 15 years, the
most recent of which
is known in Australia
as Safe System.
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11. Road Safety
Recommendations

11.1.  Applying a True ‘System’ Approach to Road Safety

The following assessment and analysis has been provided by Brett Hughes
of P7 Safety.

Since the 1930s, road safety has undergone several evolutions, about every 15
years, the most recent of which is known in Australia as Safe System. While
these phases have slightly different language and emphasis, they remain firmly
based on three E's (Education, Enforcement and Engineering) simply applied to
drivers, vehicles and roads. The resulting actions most commonly included in road
safety strategies are therefore largely the same three: road engineering and driver
education and enforcement.

Safety management in industrial contexts followed a similar path, based on the
human-machine-local environment model. Typical analysis and response followed
simple models such as Reason’s ‘domino’ model of causality where one event
triggered others that caused a crash, the ‘Swiss Cheese’ model to identify a
cause of a crash and the hierarchy of interventions model to manage and prevent
future events.

Aviation safety followed a different path and improved safety based on another
management approach apparently because aviation was so complex that many
things could go wrong and sometimes several at the same time. Causes were
often beyond the pilot and airplane alone and there was little infrastructure
involvement. Aviation also developed very intensive crash investigation, that was
based on a no-blame or ‘just culture’ principle which protected information from
being used for prosecutions. When Capt. Sullenberger control-crashed the ‘Miracle
on the Hudson' it wasn’t only because he was a great pilot, but also because of
a multitude of complementary elements that had been developed according to
complex system safety management over many decades.

Road safety has also suffered ‘siloed’ actions of separate participants acting in
isolation. A true systems approach takes account of all of the parts and participants
and thoroughly applies integrated policy tools to achieve the most efficient and
effective improvements.

Systems Approaches have strong theoretical, research and practical foundations.
With a diverse history in biology and electronics, it has been successfully applied
in several relevant fields, such as safety, reliability engineering and information
technology, but not in government policy, planning and service delivery. So, if it was
applied to these activities (such as this Road Safety Plan) it may be addressed as:

Participants use processes based on principles to apply policy tools to
affect contributing parts, in order to achieve a purpose (economic,
social and environmental improvement). These all occur in complex

interdependent partnerships or influences of change within the
system's.

18 Brett Hughes, P7 Systems Approach



11.1.1. Application of the P7 System Approach

The P7 system approach can be applied to ensure a broader
understanding required for the individual recommendations
being provided within this Plan. The 7 Ps are:

P7 system approach

e PURPOSE - a clear statement of the Plan objectives (The Vision).

e PARTS - influence and respond to other parts of the system. Transport (road, cycling, pedestrians, public
transport, freight, air), users (professional drivers, commuters, domestics, operators etc), information (signs,
wayfinding, zoning, traffic management etc) and policies.

e PARTICIPANTS - all the individuals and groups who use and affect the system and who can make a difference,
including the EMRC’s Regional Integrated Transport Strategy (RITS) Implementation Advisory Group (IAG)
members.

e POLICY TOOLS - the actions that participants apply to the parts that do and do not work toward the
purpose. These are used to validate the Vision within a Safe System approach. What can key stakeholders and
member Councils do to ensure the Vision is achieved.

e PARTNERSHIPS — understanding and documenting the relationships and interactions between the participants
(users of the system), the parts (how they use the system) and the policy tools and how the approving
authorities can ensure this relationship is enhanced and understood.

e PRINCIPLES - setting the direction of the Plan, ensuring ownership of identified recommendations and
advocating for a safer system.

e PROCESSES - a toolkit (the Plan) detailing the research and analysis undertaken, techniques for management
\ and advocacy, program of deliverables and recommendations.

The P7 system approach has been adapted and applied in the recommendations section of this plan.




11.2.

EMRC Regional Road Safety Plan Recommendations

Table 9.2: City of Swan Type of Known Vehicles Involved in Crashes

Purpose (Issue)

Participants
(GEIRIES
Involved)

Principles

Processes and Policies (Actions)

SAFE USER

Higher than average number of
pedestrian related crashes within
the Town of Bassendean

Kalamunda Town Centre
pedestrian related crashes and
poor walkable environment.

1. High percentage of vulnerable
road user crashes which
include motor cycle crashes
that may not be addressed
within the City of Bayswater
Traffic Management Plans

2. A number of intersections
with higher percentage of
vulnerable road user crashes
which include motor cycle
crashes. Intersections are
along routes identified
within Belmont’s Sustainable
Transport Plan

2 3. Motor cycle riders are at
greater risk of being killed or
seriously injured as a result of
a crash at intersections due to
their vulnerability.

e Altone Road and Morley
Drive East

e Anstey Road and North
Road

4. A number of roads and
intersections within the
City of Swan with higher
percentage of motor cycle
crashes highlighted within
this Action Plan.

80 | EMRC REGIONAL ROAD SAFETY PLAN

EMRC,
Town of
Bassendean
and MRWA

EMRC,
City of
Kalamunda
and MRWA

EMRC,
Town of
Bayswater
and MRWA

EMRC, City
of Belmont
and MRWA

EMRC, City
of Swan
and MRWA

Ensure pedestrian
infrastructure is provided
to protect pedestrians
from traffic and/

or ensure speeds are
lowered to the survivable
limits of vulnerable road
users

Ensuring a Safe System
approach is undertaken
recognising pedestrian,
cyclists and motor
cycle vulnerability and
survivable limits.

Safe System assessment

along an entire corridor

to improve the safety for
all road users

EMRC to work with the Town to
develop local policies and practices
that support safe pedestrian
environments.

Develop guidelines for design
interventions for road construction
and built Environment towards
pedestrian needs and comply with
the Safe Systems Guidelines.

EMRC to work with the City of
Kalamunda to ensure pedestrian
safety assessments are in
accordance with Safe System
principles of are undertaken as
part of the Kalamunda Town
Centre upgrade.

EMRC to work with the City

of Bayswater to undertake a
safety assessment and assist

in advocating for funding to
implement recommendations
EMRC to facilitate a meeting

with the City of Bayswater and
Department of Transport to plan
and design for Safe Active Streets.

EMRC to work with the City
of Belmont to undertake a
safety assessment and assist
in advocating for funding to
implement recommendations.

EMRC to facilitate a meeting

with the City of Belmont and
Department of Transport to plan
and design for Safe Active Streets.

EMRC to work with the City of
Swan to undertake a road safety
assessment on key roads with a
motorcycle crash issue and assist
in advocating for funding to
implement recommendations.



Purpose (Issue)

Understanding of Safe System
within the member Councils
(noting each Council will have
differing knowledge in this area).

National and State crash rates of
killed and seriously injured shows
over-representation of younger
drivers (less than 29yrs).

Lack of Road Safety
understanding within the wider
EMRC community.

Participants
(Parties
Involved)

EMRC,
member
Councils,
WALGA,
MRWA and
Road Safety
Commission

EMRC,
member
Councils,
WALGA and
SDERA

EMRC,
WALGA and
Community

Principles

All member Council
employees involved with
planning, designing and
maintaining the road
network utilise Safe
System to progressively
increase the safety of the
road network for all road
users

No school child

begins their journey

to becoming a driver
without having first
received Safe Road

Use training. All school
children should have safe
route to travel to school.

EMRC and WALGA to
work with the member
Councils to educate the
wider community on Safe
System and everyone’s
part to play

Processes and Policies (Actions)

EMRC to work with WALGA to
promote the use of WALGA Safe
System Guiding Principles for Local
Government to member Councils.

EMRC to advocate for member
Councils employees to utilise the
MRWA Road Safety Audit and
Road Safety Engineering modules
for employee training.

EMRC to advocate for member
Councils leadership team to

apply to attend the Road Safety
Commission Executive Road Safety
Leadership Program.

EMRC to work with member
Councils to ensure all High School
children within each member
Council receive safe road use
education. All schools within each
member Council progressively
have a Safe Routes to School
assessment.

A suggestion within the Safety
Workshop was for EMRC and
WALGA to have a presence at
community events.

EMRC and WALGA can also

work with each member Council
and other agencies (such as
Department of Transport) to
improve messaging around safe
system projects, such as Safe
Active Street development, road
rules for giving way to pedestrians
etc.
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Purpose (Issue)

Transport projects undertaken
within member Council areas
need to transition towards
ensuring Safe System principles
are the primary objective.

Responding to localised
transport issues experienced
adjacent to local government
boundaries can result in traffic
and road safety issues being
transferred from one Council
area to another.

SAFE VEHICLES

Participants
(GEIRIES
Involved)

EMRC,
member
Councils,
WALGA,
MRWA

EMRC

Principles

A representative from
each member Council

to form a Safe System
design review panel
chaired by EMRC to assist
Council with Safe System
transition

Each member Council
when addressing traffic
and road safety issues
that may affect cross
boundary travel do not
implement solutions that
transfer the problem to
adjacent Councils

Processes and Policies (Actions)

EMRC to organize a Safe System
design review panel, with one

or two representatives from

each member Council, plus a
representative from WALGA and
MRWA to review road designs
(above a certain value) from each
member Council.

To provide high level advocacy to
be targeted towards both State
and Federal governments.

8

The general public vehicle fleet
currently on the road in WA is
over ten years old (on average).
Research shows older vehicles
drastically increase the severity
outcome of a crash.

SAFE ROADS AND ROADSIDE

9

Town of Bassendean has a
higher number of crashes along
Guildford Road and Railway
Parade especially at west End
Collier Road and intersection.

High number of crashes along
identified corridors

¢ Walter Road West, Russell
Street, Beechboro Road South
— City of Bayswater

e Francisco Street, Kooyong
Road, Fulham Street and
Hardey Road — City of
Belmont

e Morrison Road and Stoneville
Road.
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EMRC,
member
Councils

and WALGA

EMRC,
Town of
Bassendean
and MRWA

EMRC,

City of
Bayswater
and MRWA

EMRC, City
of Belmont
and MRWA

EMRC,
Shire of
Mundaring
and MRWA

No employee within

the member Councils
will have to undertake
work duties in an unsafe
vehicle

Safe System principles
should be followed to
ensure corridor studies
assess human tolerances
to crash forces

Ensuring a Safe System
approach is undertaken
recognising pedestrian,
cyclists and motor

cycle vulnerability and
survivable limits and the
human tolerance to crash
forces

EMRC to work with member
Councils and WALGA to use the
RoadWise Safe Vehicle Policy or
adapt and develop their own

A corridor study can be considered
for these roads to further analyse
these routes in accordance with
the state principles.

To develop a Safe System process
for corridor reviews and assist

in advocating for funding to
implement recommendations.

EMRC to work with the Shire

of Mundaring to undertake a
Safe System transition project
accordance with Safe System
principles and assist in advocating
for funding to implement
recommendations.
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12

13

Purpose (Issue)

Lack of funding for East-Link,
resulting in Mundaring Town
Centre pedestrian related crashes
and poor walkable environment.

A number of roads and
intersections within the City of
Swan with higher percentage
of heavy vehicle related crashes
highlighted within this action
plan

Formal Road Safety Audit
procedures have not been
adopted by all member Councils
to ensure a constant approach to
safe system road safety auditing

Participants
(GEIRIES
Involved)

EMRC,
Shire of
Mundaring
and
Department
of
Transport.

EMRC,
MRWA
Heavy
Vehicles and
member
Councils

EMRC,
WALGA and
member
Councils

Principles

Improving the pedestrian
environment for all users,
ensuring Safe System

ultimate aim by reducing
road speeds to vulnerable
road user survivable limits

Ensuring a Safe System
approach is taken
recognising heavy
vehicle mass and speed
correlation to stopping
distances as well as

the disparity between
large heavy vehicles and
vulnerable road users

Audit policy ensures

a commitment is
adopted by Council for
the implementation

of road safety audit
principles and practices
in the planning and
development of
infrastructure within each
member Council

Processes and Policies (Actions)

EMRC to work with the Shire

of Mundaring to undertake

a Mundaring Town Centre
walkability assessment in
accordance with DoT Planning
and Designing for Pedestrians
guidelines with an aim to achieve
a Safe System environment

for pedestrians (and ultimately
cyclists).

EMRC to work with member
Councils to undertake a detailed
study to understand the causality
of the crashes involving heavy
vehicles at the identified locations
within this plan and assist in
advocating for funding to
implement recommendations.

EMRC to work with WALGA and
each member Council to adopt
the WALGA Road Safety Auditing
policy or produce a similar policy
for their Council.

To set up network performance
indicators relating to road safety.

SAFE SPEEDS

14

15

16

High instances of crashes
occurring when overtaking as
well as single vehicle run-off
road crashes. Such as Lesmurdie
Road / Welshpool Road East
intersection

Shire of Mundaring experiences
high instances of crashes
occurring when overtaking as
well as single vehicle run-off
road crashes such as Morrison
Road ad Stoneville Road

Speed reform — appropriate
speeds for roads — lowering
speeds for local neighbourhood
roads and school zones

EMRC,
City of
Kalamunda
and MRWA

EMRC,
Shire of
Mundaring
and MRWA

Main Roads
WA Speed
Zoning
Policy and
member
Council
community
plans

Transitioning rural roads
to a fully Safe System
through progressive safe
system upgrades

Transitioning rural roads
to a fully Safe System
through progressive safe
system upgrades

Safe System principles
states areas with
expected vulnerable road
user activity should have
lower speeds

EMRC to work with the City

of Kalamunda to undertake a
Safe System transition project

in accordance with Safe System
principles and assist in advocating
for funding to implement
recommendations

EMRC to work with the Shire

of Mundaring to undertake a
Safe System transition project
accordance with Safe System
principles and assist in advocating
for funding to implement
recommendations

EMRC to work with member
Councils to establish a 40km/h
area speed zone trial and/or
establish a 30km/h School Zone
trial
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Key themes
discussed in the
Safety Workshop
include vulnerable
road users,
congestion, safety
issues and the impact
of State Government
Projects.
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Appendix A: Safety
Workshop Summary

Key themes discussed in the Safety Workshop include vulnerable road users,
congestion, safety issues and the impact of State Government Projects. The key
points for each of these themes are summarised below.

Vulnerable Road Users

There should be more consideration of gophers as the aging population grows,
including appropriate networks, path widths, routes etc.

User conflicts due to technology advancing, which includes electric scooter use
of footpaths or in cycle lanes as well as E-Bikes on shared paths.

Inadequate infrastructure to adequately separate modes of different size and
speed — such as cyclists and heavy vehicles or traffic and pedestrians in town/
activity centres.

Lack of safe pedestrian and cycle crossings on strategic and distributer roads.
School Zones — current 40km/h speed limits and the small amount of time the
reduced speed limit is actually in operation.

Safe Active Street concept was noted as a good concept that works well
however there is a lack of understanding of the concept, which may be a
cultural issue where cycling is not heavily incorporated or considered a mode of
transport.

There was general consensus that town centres should be more ‘walkable’.
EMRC could assess what this means for the region.

Managing the use of footpaths by cycles when crossing driveways. Who gives
way to who? — an understanding of the Road Traffic Code 2000.

Congestion

Impact of congestion on impatient risky behaviour driving.

Forecast congestion effecting regional freight movements and the impact on
road safety.

Lack of suitable and safe strategic road linking to the Eastern regions (EastLink).
Impact of rail level crossings, and the associated congestion.



Safety Issues

Single vehicle run-off road issues in more rural areas
(Swan, Mundaring and Kalamunda).

Traffic speed issues in general. It was also noted that there
are inappropriate speeds on some roads or in some areas,
which could trigger a speed reform.

Strategic Roads cutting through neighbourhoods causing
disconnect between communities proving difficult for
crossing — such as Guildford Road through Bassendean,
Tonkin Highway through Redcliffe and Great Eastern
Highway through the City of Belmont.

Hostile environments and safety, and the role of member
Councils in addressing issues such as the "Vehicle as a
Weapon' issue.

A number of pedestrian incidents in town centres were
mentioned. Especially around the aging population and
incidents with elderly pedestrians.

General speed reform discussion, noting RAC are currently
researching ‘Safe Speeds’ as a key issue. We should ensure
the right speeds are posted for the right roads. Lower
speeds for areas of high vulnerable road user activity.
Great Eastern Highway (through Belmont) was noted as
an example as inappropriate low speed for a key arterial
vehicle and freight route (noting reason why the speed
is 60km/h is likely due to the on-road cycling, which is a
poor design outcome).

Rail level crossings are problematic, create congestion and
are also a safety issue.

Sometimes neighbouring council projects move more
traffic into council areas that cannot be safely catered for.
More liaison and inter-council working needs to occur to
ensure transport and road safety plans are aligned across
the EMRC boundary.

It was noted that a road safety plan should have a focus
on KSlI's rather than all crashes. While all crashes will be
considered, high level assessment within this Plan has
largely been around all types of crashes and Safe System
crash types.

Near-misses are often reported anecdotally, with no formal
procedure. Council sometimes receive emails, but not
consistently. The query was posed that perhaps EMRC
could assess the potential for a government run central
reporting system for near misses etc.

Education and awareness programs region wide should
be ongoing and not just one-off programs. EMRC could
play a role in this to help manage behaviours directly. For
example, road safety stalls and community events run by
EMRC could be a consideration, as well as partnering with
WALGA to further promote the RoadWise program. Also,
additional information and messaging around the concept
of Safe Active Streets, including the intent, role and that
cars should give way to pedestrians etc.

Speed in general and speed limits were also noted as
key concerns. Speed reform is required so that the right
speed for the right roads are allocated based on a system
approach and not through the traditional engineering
approach.

Impact of State Government Projects

The Tonkin Highway / Hale Road access closure will result
in an increased number of vehicles and freight traffic
rerouting along local roads, potentially mixing with
pedestrians.

Lack of committed funding (Federal and State) for East
Link means Mundaring townsite continue to affect safety
for vulnerable road users.

Bayswater Station upgrade by METRONET results in
Whatley Crescent being restricted a single lane access,
which could potentially have a wider impact on safety of
the area.

The new Ellenbrook Railway Line could have a road safety
impact on the Town of Bayswater, which would require
further investigation and review.

MRS amendment for Guildford Road was not approved.
There is potential for head on collisions at higher speeds
and right angle crashes at intersections at higher speed
due to widening works not occurring.

It was noted that more railway level crossings to be
funded so they can be removed at locations such as
Railway Parade & Caledonian Ave and Guildford Rd
& Railway Parade (Cresco Crossing). An alternative to
removal could also include upgrades or grade separation,
which is a more affordable option.

Tonkin Gap Project (TGP) - MRWA will take up an alliance
partner in June 2019 to fast track this project due to a lack
of Government funding.
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Appendix B: Science of
crash force tolerance —
vehicle mass and velocity

The mass of a vehicle has an impact on severity outcome in crashes and can be
explained using Newton's Second Law of Motion:

(f = ma) or (force = mass x acceleration)

When a constant force acts on a massive body, it causes it to accelerate i.e. to
change its velocity at a constant rate. The force acting on an object is equal to the
mass of that object multiplied by its acceleration.

The kinetic energy of an object is the energy that it possesses due to its motion.
An object that has motion - whether it is vertical or horizontal motion - has kinetic
energy. This is the energy that can be transferred into another vehicle or object
upon impact in a crash and is expressed as:

(Ek = Y2 mv2) or (kinetic energy = Y2 mass x velocity2)

Speed increases reaction distance and braking distance & crash forces
(d=vt).

Physics — the faster you go the harder you hit!
(Ek— speed is quadratic).

The reaction time of a typical driver, which is the period between a driver detecting
a visual stimulus and their physical reaction to it, is 2 seconds.

The faster a vehicle travels, the greater the distance a vehicle will travel in the 2

SIJBEd has a greater seconds that it takes for the driver to react.
impact on the Kinetic Distance travelled is calculated by multiplying speed (or velocity) and time,
expressed as:
energy transfer than . S
) (d = vt) or (distance = velocity x time).
mass In the event a Therefore, the faster a vehicle travels, the less time the driver has to reduce the
vehicle collides with vehicles speed.

If you refer to the formula for kinetic energy (Ek = ¥2mv?) you can see that velocity
(or speed) is quadratic (or squared).

another vehicle or

Ob]ect. When comparing the impact of mass and speed on the outcome of a crash, the
relationship between kinetic energy and mass is linear, which means that if you
double vehicle mass it has twice as much kinetic energy.

The relationship between kinetic energy and velocity is exponential, which
means that as you increase your speed, kinetic energy increases dramatically. This
highlights that speed has a greater impact on the kinetic energy transfer than
mass in the event a vehicle collides with another vehicle or object. It can therefore
be argued that due to crash force tolerance, there is a case for reducing road
speed in Western Australia. It is important to understand that a blanket approach
to reducing speeds may not be appropriate, but rather a more detailed review of
the network to understand where this may be required.
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Human Tolerance to Violent Forces

A key part of the Safe Systems is accepting that humans will
make errors, however infrastructure and the road network
should be forgiving. A part of this is understanding the
human tolerance to violent process. When designing roads,
if conflicts between road users are unavoidable, we need
to consider the physical forces within the limits of human
tolerance, which is summarised in Figure 3.2. Speed and
crash force has an impact on the human body’s tolerance
towards a violent force. The limits of human tolerance vary
between the different types of collision, such as with a
vulnerable road user (i.e. cyclists and pedestrians), roadside
hazards, side-on collisions or frontal collisions.

Vulnerahle Road Users (Pedestrian/Cyclist)

Generally, the human body, without any protection, cannot
sustain impacts of above 30 km/h. To address this, where
practical, cyclists and pedestrians should be separated from
other road users.

Roadside Hazards

The chances of surviving a fixed-point impact with a roadside
hazard such as a tree or a pole decreases rapidly at speeds
greater than 40 km/h.
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Side Collision

There is limited protection to the vehicle occupant when
there is a side collision and the survivability of a crash
significantly reduces above 50 km/h. Roundabouts may
be a good engineering solution to this crash type, as the
angle of impact is less severe, and the deflection will reduce
travel speed.

Frontal Impact

As the result of improvements of the safety features of
vehicles, frontal impacts up to 70 km/h are generally
survivable. Where practical, roads speed zoned above 70
km/h should have separated carriageways, sealed shoulders,
audible edge lines and road safety barriers.

Perth’s Eastern Region

In Perth’s eastern Region, the most common type of crash
is a rear end crash. These crashes fit mostly in line with the
frontal impact type of crash and are generally survivable. The
second most common type of crash is a right-angle, or side
collision type of crash. In this instance, roundabouts could
be considered as a solution to minimise the impact of these
types of crashes.
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Figure 11.1: Fatality Risk Curve'
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