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of Traditional
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I'd like to begin by acknowledging the
Traditional Owners of the land where we
meet today. | would also like to pay my

respects to the Elders both past and present.

| also extend that respect to the Aboriginal
and Torres Strait Islander people here today.
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Road safety In Queensland —trends

After significant reductions over
time, Queensland has seen
fatalities rising again since 2019

This is driven by complex
Issues, including:

» Our large and geographically
challenging network.

« Our growing and ageing
population — 5.5 million in 2023,
estimated 11% growth to 6.1
million by 2031.

* New technology disruption.

 Behavioural differences between
urban and regional areas.

* Post-covid behaviour challenges.
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Fatalities per 100,000 population

Road fatalities per 100,000 population in Queensland: 1969 - 2024
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Background

« Austroads published AP-R509-16 Safe System Assessment
Framework in 2016 - assessment framework to help road
agencies methodically consider Safe System objectives in
road infrastructure projects.

« An SSA s atool that has been developed to assess the
extent to which a proposed infrastructure project aligns with
Safe System principles and the objective to eliminate fatal
and serious injuries (FSI’s).

« TMR’s Road Safety Policy calls out that SSAs are to be
conducted on all TMR projects.
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« TMR’s Queensland Road Safety Technical User Volumes:
Guide to Safe System Assessment (Guide to SSA)
published in 2024 - outlines the process for undertaking a
Safe System Assessment in Queensland.
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Overview of Safe System Assessment
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Overview of Safe System Assessment

« Safe System Assessment (SSA) are most valuable when conducted during
the early stages of a project when adjustments to the design and / or scope of
the project are more readily accommodated.

« Each jurisdiction / agency may have their own specific policy or requirements
as to when an SSA is to be completed.

 The SSA has several applications:

+ the assessment of road infrastructure project options,

 Informing multi criteria analysis,

 assisting planning and route selection, and

 for the assessment of treatment options for Black Spot and
Safer Roads Sooner nominations.
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QRSTUV: Guide to Safe System Assessment

. . 7 ” /‘-'1 /véﬁmbl,, / < { (\‘ ustroads
« Guide to SSA is the “how” to complete an &C & \

SSA.

* Provide Queensland specific information in
line with the Austroads framework.

* Applicable to TMR and Local Governments.

« Supporting template and tools available for
use.

Guide to Safe System Assessment
August 2024

Queensland

AT Government
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Safe System Assessment v Road Safety Audit

SSA: RSA:

» evaluates a project’s alignment with * Is aformal examination of aroad or
Safe System principles and identifies road project, which usually focuses
ways to improve the alignment with a on the likelihood of a crash,
focus on minimising fatal and serious regardless of severity, to ensure that
Injuries. no hazards are built into the road

environment when a project is

* Investigates the inherent risk of the Implemented.
infrastructure and includes
consideration of road user exposure.  Identifies individual deficiencies of a

road or road project and assigns a

* produces an aggregated risk score risk rating for each explicit item.
which is used to compare project
options, with a focus on identifying « provides specific recommendations to
strategies that address all pillars of mitigate the identified road safety risk
the Safe System. considering Safe System speed

thresholds.
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SSA v RSA

« An SSA does not replace the need
for an RSA to be conducted for a Planning

p I’OjeCt | Concept / feasibility -
Preliminary / functional design
Detailed desi
the road safety outcomes of a

project. e
* The SSA assesses the overarching

scope of a project at the earlier Note: arrow widths are indicative of the relative benefit
stages where significant alterations

can be made, with the RSA

following.

Steps in developing a project

 An SSA and RSA should
complement each other to maximise
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STEP RESPONSIBILITY

Client

Safe System
Assessment
Process

Inspect the Site

Client [ Designer
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Wirite 554 Report Team

Respond to Suggested Treatments [
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Amend Design [ Project to
Incorporate Accepted Treatments
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SSA Team

* An SSA team should include personnel who are experienced in undertaking
SSASs.

« An SSA should be undertaken by a team of two to four members — this should

Include at least one member who must be knowledgeable regarding the Safe
System and its application.

* Where possible should be independent of the project being assessed.

« Circumstances where SSA may be undertaken by a single person:

« would need agreement with the client and all members of the project team.
e person must also have experience in conducting SSAs.
« should be peer reviewed.
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Context

° Th ey key | Nnte ntl on Of th ese Figure 6.5 — Template for setting the project context

prompts is to help ensure that

What is the reason for the project? Is there a specific crash type

each pillar in the Safe System IS s taddessing specfic ssues such as poor speed imi

compliance, road access, congestion, future traffic growth, freight

considered as part of the maintenancelasset reneval et
assessment. wa::"w;“emsg:;‘dﬁf:‘: ir:tad? ansidty; locatnon %$

public transport services and vehicle flows. What traffic features
exist nearby (e.g. upstream and downstream)? What alternative

tes exist?
« Even though the focus of the v':",,a,;,,,esp,,dm,?m,mwmsm“my
framework is to assess e

acceptability of lowering the speed limit at this location?

Infrastructure-related ProjectS,  whatroad users are present? Consider the presence of eiderly.

school children and cyclists. Also note what facilities are available to

there are many ways that vinersbi rad users (e, naksed crossing, biyc anes,
professionals may be able to What s the vehicle composition” Consider the presence of heavy
. vehicles (and what type), motorcyclists and other vehicles using the
Influence safety outcomes Lot

besides infrastructure-specific  seure: Austroads (2016).

changes.
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Site Visit
« A daytime site inspection should be undertaken.

« A site visit can provide deeper insight into the nature of any safety issues
and provide an understanding of the context of the project.

« Night-time inspections could also be considered, particularly if
activity/network use changes after dark or if the SSA team considers that
there may be an elevated risk of crashes involving any road users at night.
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Safe System Matrix
I ) e ey gy e e

Exposure AADT; length AADT; length AADT far AADT; length AADT; AADT; eyclist AADT,;
of road of road each of road pedestrian numbers; motorcycle
segment segment approach; segment numbers; pedestrians  numbers;
intersection crossing length of
size width; length road
of road segment
segment
Likelihood Speed; Geometry; Type of Speed; sight Design of Design of Design of
geometry; separation; control; distance; facilities; facilities; facilities;
shoulders; guidance and speed; number of separation; separation; separation;
barriers; delineation;  design, lanes; number of speed speed
hazard offset; speed visibility; surface conflicting
guidance and conflict points friction directions;
delineation speed
Severity Speed; Speed Impact Speed Speed Speed Speed
roadside angles;
features and speed
design (e.g.
flexible Table 4.3: Safe System matrix for safe roads and roadsides and safe speeds
barriers)
Run-off- | Head-on | Intersection Pedestrian Cyclist Motorcyclist
road
Exposure /‘4 /4 /4 /4 f4
Likelihood A} f4 f4 ;4 f4
Severity /4 e /4 fa /4
Product
1{64 fﬁxl- fﬁxl- ;64 IE-AL f4-48
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Safe System Matrix

Matrix used to assess the extent to which existing conditions and project options align
with Safe System principles.

e Scoring system which considers crash types and the exposure, likelihood and severity
associated with each crash type.

« Each assigned a score out of 4.
* The score for exposure, likelihood and severity are multiplied to give a score.
« |dea is that you want to score to trend towards zero.

« Complete matrix for existing scenario and for design options to determine safe system
alignment.

« Consider treatments to improve alignment.

* Important subjective assessment and you cannot compare scores against other
projects.
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Safe System Matrix

Exposure, likelihood and severity (the rows of the matrix) are defined as
follows:

 Road user exposure: this refers to which road users, in what numbers and
for how long are using the road and are thus exposed to a potential crash.

« Crash likelihood: groups of factors affecting the probability of a crash
occurring. They can be elements which moderate opportunity for conflict
(e.g. number of conflict points, offset to roadside hazards, separation
between opposing traffic). They can also include elements of road user
behaviour and/or road environment.

« Crash severity: groups of factors affecting the probability of severe injury
outcomes should a crash occur.

Department of Transport and Main Roads




Table 6.7 — Safe System Assessment Matrix

severty include:

Factors that
decrease the

severty include:

severity include:

Factors that
decrease the

severty include:

severity include:

Factors that
decrease the
severity include:

severity include:

Factors that
decrease the

severity include:

severity include:

Factors that
decrease the
severity include:

severity include:

Factors that
decrease the
severity include:

Run-off road Head-on Intersection Other Pedestrian Cyclist Motorcyclists
Exposure
Comments
Exposure Score /4 4 4 4 /4 4 4
Likelihood Factors that Factors that Factors that Factors that Factors that Factors that Factors that
Comments increase the increase the increase the increase the increase the increase the increase the
likelihood likelihood likelihood likelihood likelihood likelihood likelihood
include: include: include: include: include: include: include:
Factors that Factors that Factors that Factors that Factors that Factors that Factors that
decrease the decrease the decrease the decrease the decrease the decrease the decrease the
likelihood likelihood likelihood likelihood likelihood likelihood likelihood
include: include: include: include: include: include: include:
Likelihood Score 4 4 f4 /4 4 4 /4
Severity Factors that Factors that Factors that Factors that Factors that Factors that Factors that
Comments increase the increase the increase the increase the increase the increase the increase the

severty include:
L ]

Factors that
decrease the
severity include:

Severity Score /4 4 4 4 4 4 4
Product (multiply
scores above for /64 /64 64 /64 64 64 /64
crash type)

Total /1448
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Safe System Matrix — Additional pillars

Additional Safe System components

Road user

Vehicle

Post-crash
care

Are road users likely to be alert and compliant? Are there factors that might influence this?

What are the expected compliance and enforcement levels (alcohol/drugs, speed, road rules, and driving
hours)? What is the likelihood of driver fatigue? Can enforcement of these I1ssues be conducted safety?

Are there special road uses (e.g. entertainment precincts, elderly, children, on-road activities,
motorcyclist route), distraction by environmental factors (e.g. commerce, tourism), or risk-taking
behaviours?

What level of alignment is there with the ideal of safer vehicles?

Are there factors which might attract large numbers of unsafe vehicles? Is the percentage of heavy
vehicles too high for the proposed/existing road design? Is this route used by recreational motorcyclists?

Are there enforcement resources in the area to detect non-roadworthy, overloaded or unregistered
vehicles and thus remove them from the network? Can enforcement of these issues be conducted
safety?

Has vehicle breakdown been catered for?

Are there issues that might influence safe and efficient post-crash care in the event of a severe injury
(e.g. congestion, access stopping space)?

Do emergency and medical services operate as efficiently and rapidly as possible?

Are other road users and emergency response teams protected during a crash event? Are drivers
provided the correct information to address travelling speeds on the approach and adjacent to the
incident? Is there reliable information available via radio, VMS etc.

Is there provision for e-safety (i.e. safety systems based on modemn information and communication
technologies, C-ITS)?




afe System Matrix — Scoring System

0 = thers is no exposurs to & cartain
crash type. This might mean there is
no side flow or imtersecting roads., no
cydists, no pedestrians, or
motorcyclists ).

1 = wolumes of wehicles that may be
imvolved im & particular crash type are
particularty low, and therefore
SxXpOsUre is low.

For run-of-road. head-on, intersection
and ‘other’ crash types, AADT is <

1 D00 per day.

For cyclist, pedestrian and
motorcycle crash types, volumes are
< 10 units per day.

0 = there is only minimal chance that
a given crash type can occcur for an
individual road user given the
infrastructure in place. Only extreme
behaviour or substantial vehicle
failure could lead o a crash. This
may mean, for example, that two
traffic streams do not cross at grade,
or that pedestrians do not cross the
mad.

1= itis highly unlikely that a given
crash type will ocour.

Department of Transport and Main Roads

0 = should a crash occur, thers is
only minimal chance that it will result
in a fatality or senous injury to the
relevant road user invobved. This
might mean that kinetic energies
transferred during the crash are low
enough not o cause a fatal or
senous imjury (F51), or that excessive
kinetic enemiss are effectively
redirected’dissipated before being
transferred to the road user.

U=zers may refer to Safe System-
critical impact speeds for different
crash types, while considering impact
angles, and types of roadside
hazards/bamiers present.

1 = should a crash oceour, it is highly
unlikely that it will result in a fatality
or Senous injury to any road user
involeed. Kinetic energies must be
fairly low during a crash, or the
miajority is effectively dissipated
before reaching the road user.

2 =vwolumes of vehicles that may be
imvolved im a particular crash type are
maderate, and therefore exposure is
maoderate.

For run-of-road, head-on, interseciion
and ‘other' crash types, AADT is
betwean 1 000 and 5 000 per day.
For eyclist, pedestinan and
matorcycle crash types, wolumes are
1050 units per day.

3 =volumes of vehicles that may be
imvolved in a particular crash type are
high, and therefore exposure is high.
For un-of-road, head-on, intersection
and ‘other’ crash types, AADT is
betwesn 5 000 and 10 000 per day.
For cyclist, pedesinan and
matorcycle crash types., volumes are
50100 units per day.

4 =wolumes of vehicles that may be
imvolved in a particular crash type are
wery high, or the mad is very long,
and therefore exposure is very high.
For un-of-road, head-on, intersecion
and ‘other’ crash types, AADT is = 10
000 per day.

For cyclist, pedestrian and
meotorcycle crash types, wolumes are
= 100 units per day.

2 = itis unlikely that a given crash
type will cocur.

3 =itis likely that a given crash type
will ooour.

4 = the likelihood of individual road
user errors leading to a crash is high
given the infrastructure in place (e.q.
high approach speed to a sharp
filtering right tum acmss several
opposing lanes, high speed).

2 = should a crash occur, it is unlikehy
that it will result in a fatality or serious
injury to any road wuser imvolved.
Kinelic enengies are moderate, and
the majonty of the time they are

3 = should a crash ocour, it is ikely
that it will result in a fatality or senous
injury to any road wuser imbeed.
Kinefic energies are moderate, but
are not efectively dissipated and
therefore may or may mot result im an
F5l.

4 = should a crash occur, it is highly
likedy that it will result in a fatality or
senous imjury to any road user
involved. Kinetic energies are high
enough to cause an F5l crash, and it
is unlikely that the forces will be
dissipated before reaching the road
LSEr.




Treatment Selection and hierarchy

 ldentify treatments that may look to reduce matrix scores, leading to fatal and
serious injury (FSI) crash risk reductions.

* Treatment suggestions made by the SSA team are to be classified as primary or
supporting treatments.

* Primary treatments are those that have the potential to eliminate or come close to
eliminating the risk of FSI crashes. Supporting treatments are effective In
reducing the risk of FSI crashes but not to the extent of a primary treatment (i.e.
there is a residual moderate or significant FSI crash risk).

* Primary treatments should be given priority; however, it is recognised that some
may not be feasible due to constraints such an environmental, other project
objectives and cost.
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Hierarchy and Selection

 If high levels of risk were identified for one or more crash types, the solutions for
that crash type should be reviewed (e.g. for run-off-road or head-on).

Table 4.5: Run-off-road (to left or right) treatments

Table 4 6: Head-on treatments

Treatment

(compatible with fubure
implementation of Safe
System options)
(does not affect future:
implementation of Safe
System options)

Oiher considerations

» Flesible madside and median barriers (or egualhybetisr
performing future equivalent)

* Very high guality compacted readside surface, very gentle to flat
side slopes and exceptionally wide run-off areas

» Very low speed emircnment/speed limit.

# Wide nun-off areas, with well-naintained shallow drainage and
gentle side slopes

» Wide sealed shoulders with audic-tactile edgeline

» Lower speed limit

# Mon-flexible safety bamer

» Caonsistent design along the routs (e, no out-of-context curses)
# Consistent delineation for routs

# Skid resistance improvement

* |mproved superslevation

# Audic-tactile centreline

# Audic-tactile edgeline

* fehicle activated signs.

# Speed enforcement

# Rest srea provision

* Lane marking compatible with in-wehicle lane-keeping technology.

rFrrr- rrerrrrrom

Safe Systemn options « Oine-way traffic
(‘primary’ or » Flaxible median barrier
‘h'alﬁhma}tmnar B s
» Yery low speed emvinonment/speed limit.
Supporting treatments » Wide median
(compatible with future » Painted medianfwide centrelines.
implementation of Safe
Systemn options)
Supparting treatments # Mon-flexible barrier provision
St tions) » Ban overtaking
# Skid resistance inmprovemsnt
» Audic-tacile centreline
* Aydic-tacile edgeline
. . .
# Consistent design along the route (i.e. no out-of-context cunes)
# Consistent delineation for noute
» Crheeriaking lanes
» |mproved superelevation.
Other considerations # Spead enforcement

» Rest area provision
» Lame marking compatible with vehicle-lane-kesping technology.

L Y ¥ I I
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Respond to Suggestions

« Client and designers should give due consideration to suggestions.

It is important that the project team also responds to any potential design
change they do not support with robust reasoning.

« To close out the assessment and provide feedback, the SSA team should be
advised of any proposed changes to the design or scope in response to the
SSA report and should re-score the project, incorporating the design and
scope changes that have been accepted.

* The revised score can be compared to the other project options to determine
If the adopted changes have improved the Safe System alignment of the
project and whether any of the adopted design changes increased the risk of
other crash types.
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afe System Assessment Framework - Example

« Existing Situation:

Department of Transport and Main Roads




Safe System Assessment Framework - Example

176 -
448 »

'S

Safe System matrix

Wy
i I N O N =~ S T CTR
&

Exposure  High volume x

Likelinood Steep grade x

High volume =
4 f4 4 f4
Divided,
Deceleration lane v ‘\Eidefraised median
Presence of )
intersection = Intersection
No shoulders x movements/conflict
- points minimal for
Moderate clear HO v
Zone — crash
No barriers x
3 f4 1 f4
High speed = High speed =
No barriers x Low speed in side
Steep grade x road v
Poles and frees to
hit =
3 f4 3 f4

4+3+3=36/.,

41+3=12/,

High vol. on
Burwood Hwy x

Moderate vol. on
Terrara Rd —

4/4
% turning
movements x
No. of lanes and
conflict points =
High speed =
Poor sight distance
x

Protected tum
lanes v

3 }r‘l’

High speed x
Bad conflict angles
x

4/4

4+3+4 =48/,

High volume =

4 /4
High no. of lanes x

Protected furn
lanes v

Short decel. lanes

x

Buses stopping =

3/4
High speed x

3 /4

4+3x3=36/,

Low pedestrian
volumes v

1 /4
Service lane with
footpath +
No crossing
facilities at
intersection =

Many lanes to
Cross x

4;4
High speed x
No crossing
facilities =

4}4

1x4=4=16/,

Low cyclist volumes
v

1 !14_
Service lane —
some separation v
No crossing
facilities at
intersection =

4 !14
High speed x

4’14

1+4:4=16/,

Example: Existing Situation

Low motorcyclist
volumes v

1 /4
No delineation =
Well surfaced v
Straight road v

3 /4
High speed x
Some roadside
hazards =

4 /4

1:3:4:12_;‘54

Total

176 -"-H-B
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Safe System Assessment Framework - Example

Exposure

SS Score:

128 -
448

Safe System matrix

I S R U N C N TR

High volume x

il-/{_

Likelihood Steep grade x

High volume x

4 ‘;4
Divided,

Deceleration lane v \.}ridefraised median

Presence of
intersection =
Mo shoulders =
Moderate clear
zone —

No barriers x

3 /4
High speed x

Mo barriers =
Steep grade x
Poles and trees —

3/4_
4*3*3=36/64

No intersection
movements/conflict
points that could

result in HO crash
v

0';4
High speed x

Low speed in side
road v

3’;4
4+0+3 =U/ﬁ4

High vol. on
Burwood Hwy x

Moderate vol. on
Terarra Rd —

4 14

% turning
movements «

No. of lanes and
conflict points x
High speed =

Poor sight distance
X

Protected tum
lanes v

3 /4
High speed x

Reduced conflict
angles v

2;4
4*3g2=24/ﬁ4

High volume x

4 /4
High no. of lanes x

Protected tum
lanes v

Extended decel.
lanes v

Need to stop at
signals =
Buses stopping =

4 /4
High speed x

Visible intersection
v

Resurfaced v

2/4
44442 =32/64_

Option 1: Signals

Low pedestrian
volumes v

1 ’;4
Service lane with
footpath +
No crossing facility
across Terrara Rd
(low speed) x
Zebra crossing ¥

2,
High speed x

4’;4
1+2+4=8/,,

Low cyclist volumes
v

1 /{_
Service lane —
some separation ¥
No bicycle crossing
facilities at
intersection =

4 /4
High speed x

‘Vll-
1+4+4 = 16/64

Low motorcyclist
volumes v

1 ‘;4
Mo delineation =
Well surfaced v
Straight road v

3 ';4
High speed x
Some roadside
hazards =

4’;4
1*3*4=12‘,‘64

Total

123/44-8
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Safe System Assessment Framework - Example

/ /

&

y Safe System matrix

oot I R N N R

Option 2: LILO

Exposure  High volume x High volume x High vol. on High volume = Low pedestrian Low cyclist volumes  Low motorcyclist
Burwood Hwy x Low vol. on Terrara  volumes ¥’ v volumes ¥
Low vol. on Temara Rd v
: Rd +
B . 4 4 1 3 1 1 1
i T i in 14 /4 n /4 /4
el . B Likelinood Steep grade x Divided, No turning No. of lanes x Senvice lane with Service lane — No delineation
y ‘m & Deceleration lane v Widefraised median  movements Protected tum footpath + some separation v required v
&rs - g No intersection + ‘/_ _ High speed x lanes v No crossing Mo crossing Good sight distance
No shoulders x Divided, ~ Profected tum Decel. lanes no faciliies at facilities at v
Moderate clear \‘\/ude.fralsed median  |gnes v longer needed v intersection = intersection x Well surfaced v
zone — : _ Buses stopping = Straight road v
- : No intersection
‘ O r e No barriers movements/conflict
L] points that could
result in HO crash
v
8 5 Y, ” Yy Y, A Yy Yy
Severity High speed = High speed x High speed = High speed = High speed x High speed = High speed x Total
— Mo barriers x Low speed in side Few conflict angles Some roadside
Moderate clear road v hazards x
3y A A 3y §/ Yy s
Total 42+3=24/,, 4+0+3=0c, 121%3=3/cy 3¢2+3=18/,, 1x424=16/, 1:424=16/, 1:2+4=8/, 85;'448
Department of Transport and Main Roads 27




SSA elLite+
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Supporting Materials

« Austroads published AP-R509-16 Safe System Assessment Framework in 2016
Framework document and VicRoads Guidelines (available on Austroads website:
Publications | Austroads)

« QRSTUV: Guide to Safe System Assessment (2024) (available on TMR’s
technical publication website: ORSTUV: Guide to Safe System Assessment
(Department of Transport and Main Roads)

« Safe System Assessment report template (available on TMR’s technical
publication website: ORSTUV: Guide to Safe System Assessment (Department of

Transport and Main Roads)

« TMR’s eLite+ Tool (available on request from TMR Safer Roads team)
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https://austroads.gov.au/publications
https://www.tmr.qld.gov.au/business-industry/technical-standards-publications/queensland-road-safety-technical-user-volumes/qrstuv-guide-to-safe-system-assessment
https://www.tmr.qld.gov.au/business-industry/technical-standards-publications/queensland-road-safety-technical-user-volumes/qrstuv-guide-to-safe-system-assessment
https://www.tmr.qld.gov.au/business-industry/technical-standards-publications/queensland-road-safety-technical-user-volumes/qrstuv-guide-to-safe-system-assessment
https://www.tmr.qld.gov.au/business-industry/technical-standards-publications/queensland-road-safety-technical-user-volumes/qrstuv-guide-to-safe-system-assessment
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