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Background
• Key outcomes for improved road asst management include:

– minimising the whole of life cycle costs , comprising vehicle 
operating costs, travel time and crash costs,in delivering g g
appropriate road service standards to the community

– assets are managed in a socially and environmentally 
sustainable manner to conditions appropriate for use

– immediate and long term budget implications are explicit– immediate and long term budget implications are explicit
– risks associated with asset use are managed recognising 

the duty of care owed to the public

• Success requires practical, integrated solutions for network wide 
strategies and for programme development and delivery

• Road asset managers planners and engineers can effect• Road asset managers, planners and engineers can effect 
significant change 
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OverviewOverview

• Safe System approach

• Engineering based solutions
– The role of speed managementThe role of speed management
– Primary treatments
– Supporting treatments

• Mainstreaming safety in road asset planning and 
management

• What do we need to do from here?
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The Safe System approach
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Safe System 
Framework

• 5 star driving
• 5 star cars
• 5 star roads
• 5 star speed limits5 star speed limits
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Safe System approach

• Road users will make errors 

• Death and serious injury not acceptable

• Need to provide infrastructure that prevents fatal and 

serious crashes by reducing the incidence and severity of 

crashes

• There are limits to the forces the human body can 

withstand in the event of a crash

• Speed management has an important part to play in this
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Speed limits – safe systemSpeed limits safe system

• Speed limits should take account of the biomechanical 

tolerances of humans

Crash type Tolerance 
Car/pedestrian 20-30 km/h 

Car/motorcyclist 20-30 km/h 
Car/tree or pole 30-40 km/h 

Car/car (side impact) 50 km/h 
Car/car (head-on) 70 km/h 
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Speed limits – safe systemSpeed limits safe system

• Suggested speeds to cater for human tolerance:

 Type of road Safe speed (km/h)  
Roads with possible conflicts between cars and unprotected road users 30 

Intersections with possible lateral conflicts between cars 50 
Roads with possible head-on conflicts between cars 70 p

Roads where head-on and side conflicts with other road users are impossible > 100 
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Engineering based treatments
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Primary road safety treatments

Treatments that deliver Safe System outcomes – minimise deaths 
and serious injury

Supporting treatmentspp g

Treatments that provide a safety benefit, but don’t necessarily 
reduce death or serious injury to ‘near zero’reduce death or serious injury to near zero
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Intersection crashes
Survivable speed – 50 km/h

Primary road safety treatments
G d ti• Grade separation

• Roundabouts
• Raised platforms

Supporting treatments
• Advance warningg
• Traffic signals
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Intersection crashes
Survivable speed – 50 km/h
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Roadsides – run-off-road crashes
Survivable speed – 40-50 km/h

Primary road safety treatments
‘Cl ’• ‘Clear zone’

– Removal of roadside hazards
– Frangible roadside structures

• Barrier systems• Barrier systems

Supporting treatments
• Warning signs
• Shoulder sealing
• Audio-tactile edgelines
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Roadsides – run-off-road crashes 
Survivable speed – 40-50 km/h
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Head-on crashes 
Survivable speed – 70 km/h

Primary road safety treatments
B i t• Barrier systems

Supporting treatmentspp g
• Shoulder sealing
• Audio-tactile edge and centrelines
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Head-on crashes 
Survivable speed – 70 km/h
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Pedestrian crashes 
Survivable speed – 30 km/h

Primary road safety treatments
S ti• Separation

– Grade separation
– Footpaths
– Raised crossings– Raised crossings

Supporting treatments
• Warning signs
• Pedestrian refuge
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Pedestrian crashes 
Survivable speed – 30 km/h
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Motorcycle / cycle crashes 
Survivable speed – 30 km/h

Primary road safety treatments
S ti• Separation

– Off-road facilities

Supporting treatments
• On-road facilities
• Warning signs
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Motorcycle / cycle crashes 
Survivable speed – 30 km/h
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Mainstreaming safety in road asset 
l i d tplanning and management

• Safety and maintenance integration

• Accounting for crash savings in network planning studies and• Accounting for crash savings in network planning studies and 
capital projects

• Typical benefits
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Safety and maintenance integration
• Safety implications of maintenance decisions
• Major areas of research for Austroads e.g.

Road management and the ‘Duty of care’– Road management and the Duty of care
– Road surface (micro and macrotexture; rutting; 

roughness)
Si– Signs

– Line marking
– Vegetation
– Edge drop
– Seal widening
– Shoulder wideningShoulder widening

• Tool required to integrate this knowledge
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Risk assessment approachRisk assessment approach

• Traditional approach in road safety is crash history based
• However, alternative approach developed and used for 

various reasons
• Suited to lower volume roads (especially where no clear• Suited to lower volume roads (especially where no clear 

pattern of crashes)
• Calculate risk based on road design features, and 

i f t t tinfrastructure present
• Calculate overall risk, or risk for specific groups
• AusRAP, iRAP, KiwiRAP, NetRiskus , , , e s
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Further info on risk assessment and 
safety treatments:safety treatments:
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www.irap.net/toolkit



Accounting for crash savings in network 
l i t di d it l j tplanning studies and capital projects

• Crash rates (by severity) for different road designs e g• Crash rates (by severity) for different road designs, e.g.

– ‘Austroads’ Model Road States

S ti ifi dj t t f t• Section specific adjustment factors
• Curves and grades
• Speed zones
• Traffic mix
• Remote areas
• Overtaking lanes
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Australian examples of typical benefits
Measures Typical Benefits

Optimum maintenance (sealed) $2 - $3 net benefits per $ RAC
Optimum maintenance with seal 
and cross section improvements

$4 - $9 net benefits per $RAC

Improved ride quality from 15% reduction in crashesImproved ride quality from 
poor/very poor to fair

15% reduction in crashes

Blackspot programs save 1.5 lives per annum per 
$10 million spent$10 million spent

General infrastructure 
improvements

save 2 lives per annum per $100 
million spent

Possible diminishing returns due to –
• Many easy wins already treated in targeted programs (BCRs of 
14:1 reducing to 4:1)
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Challenges to implementationChallenges to implementation

• Cost
P i d b i– Primary treatments tend to be most expensive

– Need to develop low cost primary treatments

• Timeframe

C it d liti l t• Community and political support

• Mainstreaming within Road AuthoritiesMainstreaming within Road Authorities
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SummarySummary

• Safe System approach required
S d t i t t• Speed management very important

• Improvements to infrastructure can provide Safe System 
outcomes

• Primary treatments – need greater use of these
• Supporting treatments
• Network wide approach, in addition to blackspots, favouredpp p
• Cost
• Integrated approaches deliver significant benefits
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