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Safe System Infrastructure and
Safe System Assessment Framework
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Towards Safe Systems Infrastructure: 
A Compendium of Knowledge

• A reference document of the latest evidence 
and commentary

• Aimed at practitioners who plan, design, and 
management the road network; 

• Provides practical steps to take things forward

• Must do things differently to the past 
innovation is essential

• The focus is on harm minimisation
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What the book covers?

It covers
• Introduction
• Safe System explanation
• Influence of the road environment on road 

user performance
• Role of speed in harm minimisation
• Intersections
• Lane departures
• Specific road user groups (VRUs)
• ITS and CAVs
• Tools and prioritisation approaches
• Resources
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Treatment Hierarchy

Primary Safe 
System
Treatments

Supporting
Treatments 
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Safe System Infrastructure Solutions: 
Roads and Roadsides
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Lane departure crashes
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Safe System Infrastructure Solutions: 
Intersections
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Intersection crashes
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Energy as a function of:

• Speed

• Mass

• Impact configuration

Energy model being developed

• Numerical analysis of relative FSI probabilities for a given impact angle and 
speed (mass equal)

• X-KEMM-X

Key variables regarding collisions

Pr(FSI) = 10%30 km/h

40 km/h

70°

55 km/h

40 km/h

30°

Pr(FSI)=10%
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X-KEMM-X application examples

80 km/h

60 km/h
Probability of FSI injury at each conflict point

Assumes a crash will occur at full speed
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Urban signalised roundabout

Source: Google 2015
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Source: VicRoads

Urban signalised with vertical approach deflections
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Urban signalised with vertical approach deflections

All entry speeds 40 km/h

80 km/h

80 km/h

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
1

2 3 4
5

6
7

8
9

10

11

12

13

14

15

16

17

18

19

20

21
22

23
24

25
262728

29
303132

33
34

35
36

37

38

39

40

41

42

43

44

45

46

47

48

49
50

51
52

53
54 55 56

Divided Arterial Int (40km/h) - conflict points and 
corresponding Pr(FSI)



15

Safe System Infrastructure Intersection Solutions 
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Safe System Infrastructure Solutions: 
Vulnerable Road Users
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Creating liveable, vibrant and healthy cities

Images source: NACTO http://nacto.org

Movement and Place

See Section 3
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Issues
• Collisions in CBD
• Collisions in high pedestrian activity areas
• Spatially random nature of crashes along arterials
• Intoxication still a significant issue
Treatments
• Lower speed limits
• Vertical deflection
• Dwell on red
Strategically – Long Term
• Movement and Place Framework

Pedestrians Some important considerations

Source: http://dpti.sa.gov.au/newconnections/news/?a=145001
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Pedestrians Safe System treatments

Source: Safe System Assessment framework, Austroads 2016
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Cyclists Safe System approach

“Mix traffic where speeds are low
Separate traffic where speeds are too high
And introduce targeted speed reduction where pedestrians and cyclists meet 
motorized traffic flows” 

– Dutch Advancing Sustainable Safety
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Motorcyclists Safe System treatments

Source: Austroads 2016a
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• Half of all barrier collisions occur with motorcyclist in sliding posture

• Severe injuries can occur at 30 km/h + impacts with barrier post 
(Bambach and Grzebieta 2015)

• Barriers that are more forgiving are evolving but not Safe System

Motorcyclists : barrier protection ?

Source: Dua and Sapkota 2012
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Safe System Assessment Framework
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Safe System Assessment Framework 
Run-off-road Head-on Intersection Other Pedestrian Cyclist Motorcyclist

Exposure AADT; length 
of road 
segment

AADT; 
length of 
road 
segment

AADT for 
each 
approach; 
intersection 
size

AADT; length 
of road 
segment

AADT; 
pedestrian 
numbers; 
crossing 
width; length 
of road 
segment

AADT; 
cyclist 
numbers; 
pedestrian
s

AADT; 
motorcycle 
numbers; 
length of road 
segment

Likelihood Speed; 
geometry; 
shoulders; 
barriers; 
hazard offset; 
guidance and 
delineation

Geometry; 
separation; 
guidance 
and 
delineation; 
speed

Type of 
control; 
speed; 
design, 
visibility; 
conflict 
points 

Speed; sight 
distance; 
number of 
lanes; 
surface 
friction

Design of 
facilities; 
separation; 
number of 
conflicting 
directions; 
speed

Design of 
facilities; 
separation
; speed

Design of 
facilities; 
separation; 
speed

Severity Speed; 
roadside 
features and 
design (e.g. 
flexible 
barriers)

Speed Impact 
angles; 
speed

Speed Speed Speed Speed



2525

New Zealand example before and after review
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Change in scores across 14 projects in Victoria, Australia
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Average scores of Safe System Assessments of 
14 Major Projects in Victoria; worth ~$3.8 billion

Existing Conditions Orignial Design Design after SSA
Projects Costs increased from 0% to 7%
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Thank you for participating


