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Abstract 
 
RAA conducts regular reviews of  South  Australia’s  National  Highway  network and combines 
the information collated with the results of the Australian Road Assessment Program 
(AusRAP) to develop safety recommendations, identify road funding priorities and advocate 
for  better  funding  for  SA’s  roads.     The  paper  describes the AusRAP protocol and examines 
the factors that influence the Star Ratings for a road. Examples of highways within the state 
are presented to allow comparison of road quality between the Star Ratings. 
 
The paper documents RAA's highway review procedure which includes a visual assessment 
of the corridor and examines the pavement condition, geometry, infrastructure, roadside 
hazards as well as assessing the general ride experience. The paper discusses the importance 
and need to visually inspect the highway network periodically to bridge the gap of 
information  between      the  scientific  data  and   the  motorist’s  own  perception  of   the  road. The 
benefits and drawbacks between the two approaches are discussed to highlight the importance 
of adopting a combined approached when carrying out a highway assessment. 
 
The most common types of crash that result in fatalities or serious injuries on rural highways 
are run-off road and head-on collisions. The paper considers the conventional counter 
measures used to reduce the instances and severity of such crashes. The paper also outlines 
some of the latest upgrades to the Dukes Highway to illustrate the level of benchmark RAA 
wish to see achieved across the National Highway network in South Australia. 
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Introduction 
 
The   Royal   Automobile   Association   of   SA   Inc   (RAA)   is   the   state’s   peak   non-government 
body representing the interests of nearly 600,000 motorists – 27% of whom live in regional 
South Australia.  
 
Backwater to Benchmark was released in 2005 and   outlined   the   RAA’s   vision for South 
Australia’s   Roads.  This was followed by the release of “Towards 2020”   in   2009   which 
expanded the technical nature of the report to include structural pavement data, level of 
service (LoS) criteria, the new AusRAP protocols and the  highway’s  “driveability”;;  a route 
assessment conducted by qualified traffic & safety personnel that examined the motorist’s 
experience of the road (RAA, 2009).  Eight years on, RAA continues to assess the State’s  
National Highway network, providing reccommendations that will enhance the network to an 
acceptable standard and setting a benchmark in  safety  for  South  Australia’s  roads. 
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RAA supports the vision of 5-star drivers driving 5-star cars on 5-star roads and if this were 
achieved, the road toll would theoretically be eliminated. In reality, it is impossible to achieve 
a consistent 5-star driving standard. Even the most experienced drivers are fallible and from 
time to time are likely to exercise poor judgement. Wundersitz & Baldock (2011) found that 
almost 34 percent of fatal crashes in 2008 were caused by compliant road users who made an 
error that led to the crash. They also found that 74 percent of non-fatal rural crashes between 
1998 and 2000 were also caused by errors that were made by road compliant users. It is for 
this reason that RAA believe and support the Safe Systems approach which recognises that 
humans are capable of making an error and the road authorities and designers must therefore 
provide a system that is forgiving. 
 
For the past five years, an average of 107 lives  have  been  lost  each  year  on  South  Australia’s  
Roads with an average of 1014 sustaining serious injuries. During the same period, 60 percent 
of fatal crashes occured on the rural road network and the instances of multiple fatalities was 
also significantly higher than in the metro region (DPTI, 2012). The statistics demonstrate the 
need to assess the rural network, starting with the National Highways to achieve a reduction 
in the road toll over the next five years.  
 
This paper describes the Australian Road Assessment Program (AusRAP) and discusses the 
AusRAP assessment and RAA highway review protocols used to identify and target 
countermeasures for South  Australia’s  National  Highway  network. 
 
AusRAP Overview 
 
The Australian Road Assessment Program (AusRAP) is an arm of the International Road 
Assessment Program (iRAP), a not-for-profit organisation dedicated to saving lives through 
safer roads. Supported by the FIA Foundation for the Automobile and Society, iRAP is now 
active in more than 50 countries throughout Europe, Asia Pacific, North, Central and South 
America and Africa. AusRAP provides a framework to assess and improve road safety 
through four globally consistent protocols: 
 

 Risk Maps – Detailed crash data is used to illustrate the number of deaths and injuries 
that have occurred on a road network for a given time period. 

 Star Ratings – are used to provide a simple and objective measure of the level of 
safety  provided  by  a  road’s  design  and  other  environmental  factors. 

 Safer Road Investment Plans (SRIPs) – Recommend affordable infrastructure 
options from a pool of approximately 70 proven road improvement solutions. 

 Performance Tracking – Enables Star Ratings and Risk Maps to be used for tracking 
road safety performance and formulating policy positions. 

For the purposes of national lobbying, the Australian Automobile Association (AAA) and 
state automobile clubs follow the Star Ratings and Safer Road Investment Plan (SRIP) 
protocols. The assessment process for the Star Ratings and SRIP is illustrated in  
Figure 1 below. The Star Ratings and SRIP are closely linked with the recommended 
investment options having been selected on the basis of risk and assigned Star Ratings. 
 
The Star Ratings measure the level of safety built into a road and consider the   road’s  
geometry, surface quality, infrastructure and surrounding environment. The safest roads are 



2013 Australasian College of Road Safety Conference – “A  Safe  System:  The  Road  Safety Discussion”  Adelaide 
 

 3 

rated 4-star and 5-star and will have features such as separation of opposing traffic (via 
median or crash barrier), wide traffic lanes, wide sealed shoulders, good quality line marking 
and roadside hazards are generally protected with a barrier system. 
 

Figure 1 
AusRAP assessment process1 

 
By contrast, the least safe roads (1-star or 2-star) have little, if any, of the safety features 
required for the posted speed limit. Typically these roads will be single carriageway with a 
high speed limit, narrow lanes with poor lane delineation and a minimal shoulder seal. 
Motorists may expect frequent curves, numerous intersections and poor visibility. Most 
roadside hazards such as trees, poles and embankments will be unprotected, increasing the 
severity of run-off road collisions. 
 
AusRAP Route Reviews and Coding 

 
The route review is the first stage of the Star Rating process and involves a detailed visual 
review   of   the   highway’s   elements.   This   is   carried   out   by   a   third   party,   using   specialised  
equipment and has been undertaken by ARRB group in Australia. Video is captured from a 
specially equipped survey vehicle fitted with multiple cameras that capture the front, rear and 
wing views on the route. The data is recorded at approximately 10 metre intervals and GPS 
tracking allows images to be referenced to precise locations along the route. Following the 
road review, the video is analysed and specialist software is used to record dimensions from 
the video such as lane and shoulder widths and the distance of roadside hazards from the main 
carriageway. The information from the video is aggregated in 100 metre intervals and a model 
coder records numerous parameters for each section including pavement condition, lane and 
shoulder measurements, infrastructure provision and roadside hazards. At the completion of 
the coding process, a detailed report is generated which summarises the key attributes and this 
data is used to calculate the Road Protection Score, described below. A sample report for the 
Duke’s  Highway  is  included  in  Appendix B. 
 

                                                        
1 Diagram courtesy of iRAP. www.irap.net 
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Road Protection Score 
 
The Road Protection Score (RPS) is a measure of the probability and severity of a crash 
occurring and is based  on   the   road’s   infrastructure  and  hazards for each 100m section. The 
RPS can be calculated for a variety of road users however at present the AAA and RAA only 
assess the ratings for light vehicles. The AusRAP RPS is based on assessment of the elements 
that influence run-off road crashes, head-on collisions and intersection crashes. A number of 
risk factors are calculated into the RPS score which include: 
 

 Crash likelihood factor – Indicates the relative risk of death or serious injury for 
various highway parameters such as delineation. 

 Crash severity factor – Measures the relative risk of severity when a vehicle makes 
contact with various infrastructure or environmental objects such as safety barriers, 
poles, trees or steep embankments. 

 Crash-type calibration factor - Factors that have been calculated from analysis of 
the proportion of fatalities associated with each crash type on generic roads. 

 Speed factor – Measures the relative risk of death or serious injury for a range of 
speeds. The selected speed used in the coding is the greater of the posted legal speed 
or the 85th percentile speed (rounded to the nearest 10km/h). 

 
The RPS is calculated from the sum of the crash types and these are derived from the 
likelihood, severity and crash-type calibration factors. The higher the RPS score, the higher 
the level of risk. 
 
Star Ratings 
 
The RPS is plotted as a function of distance along the highway and each RPS is allocated a 
Star Rating band ranging from 5-star, representing the safest roads, through to 1-star, 
representing the least safe. Statistically the risk of death or serious injury on a 5-star road is 
very low and the risk increases as fewer stars are awarded. The figures in Appendix A 
illustrate examples of 1-star, 3-star and 5-star highways and identify the key features that 
influence the rating. 
 
Safer Roads Investment Plan 
 
The Safer Roads Investment Plans build on the Star Ratings to provide cost-effective, 
network-wide countermeasure concept plans for implementation by the relevant road 
authorities.  While this allows financial analysis of the options, it is important to consider that 
there are a number of factors that influence the costs of the recommended treatments such as 
economic climate, time of year and location of the proposed treatments. In preparing the data, 
efforts are made to obtain average data from the Department of Planning, Transport & 
Infrastructure (DPTI) however in the absence of this data; RAA uses values agreed upon with 
the other motoring clubs. It is acknowledged that data from the road authority applicable to 
each state may provide more accurate costing and the use of this information will be sought 
for future reporting. The cost of fatalities and serious injuries are derived by iRAP from 
international research. 
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Safer Roads Investment Plans are generated at the network level as follows: 
 

 the existing condition of the road (Star Ratings and road attribute data) is used to 
trigger potential treatments that can reduce death and injury 

 the number of deaths and serious injuries that occur on each section of the existing 
road is estimated (the iRAP process can work with or without detailed crash data) 

 an estimate of the crash risk after treatment and the associated economic benefit of the 
treatment is calculated (including net present value, benefit cost ratio, internal rate of 
return) and any hurdle rates applied (e.g. BCR > 3, IRR > 12) 

 the treatments are optimised (best version of any economically viable treatments are 
confirmed) and the impact of multiple countermeasures at a single location are 
accounted for 

 the final Safer Roads Investment Plan is presented to help guide planning activities 
along the route prior to finalisation of a construction plan. 

Together the iRAP Star Ratings and Safer Road Investment Plans can provide the mechanism 
for the whole of government / system benefits to be captured and the rightful, accelerated 
investment in safer road infrastructure delivered. A sample of the Safer Road Investment Plan 
for the Dukes Highway is included in Appendix D. 
 
Hazards & Countermeasures 
 
The most common types of rural accidents are run-off road crashes and head on collisions. 
Research has suggested that 30 to 45% of rural fatalities are due to run-off road collisions and 
statistics show that between 1999 and 2003, Australia had an annual average of 860 casualty 
crashes involving a head-on collision (ARRB, 2011). The countermeasures that can reduce 
the instances and severity of these crashes are usually low cost, offering very favourable cost 
to benefit ratios. Table 1 examines the conventional countermeasures to address run-off road 
and head-on collisions and indicates their relative effectiveness. 
 

Table 1 
Summary of low cost countermeasures for run-off road and head-on collisions 

Crash 
Type 

Counter-
measure 

Description Effective
-ness2 

Run-off 
Road 
Crashes 

Removal of 
hazard 

Reduces the severity of a run-off road crash. -80% 

Installation of 
safety barrier 
system 

Reduces the severity of a run-off road collision by 
protecting the roadside hazards. May prevent the 
vehicle from departing the shoulder. 

-30% 

Improved 
skid 
resistance 

(More applicable to bends) Ensures that vehicle 
maintains grip on the asphalt, reducing the 
likelihood of loss of control. 

-10% 

Shoulder 
sealing 

Provides additional time for a motorist to correct 
their course if they drift from the driving lane. 

-40% 

                                                        
2 (ARRB, 2011) 
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Crash 
Type 

Counter-
measure 

Description Effective
-ness2 

Advisory 
speed signs 
on curves 

Advises of the motorist of a safe speed to 
negotiate the bend. Reduces likelihood of loss of 
control of the vehicle. 

-30% 

Delineation Includes lining, hazard marker posts and chevron 
markers. Provides lane guidance and marks the 
edge of the highway. Audio tactile line marking 
(ATLM) is effective and provides audible warning 
and vibration should the motorist depart the 
driving lane. 

-15% 

Head-On 
Collisions 

Provision of 
a median 

Physical separation of traffic will significantly 
reduce likelihood of head-on collision. 

-90%3 

Shoulder seal Allows additional width for evasive action should 
a vehicle drift into oncoming traffic. 

-40% 

Advisory 
speed signs 

Reduction of speed increases available reaction 
time and reduces severity in the event of a 
collision. 

-30% 

Provision of 
overtaking 
lanes 

Allows safe overtaking of vehicles. May 
discourage driver frustration and overtaking at 
inappropriate locations if regular overtaking 
opportunities are provided. 

-30% 

 
 
Case Study: Dukes Highway 
 
The Dukes Highway has benefitted from $100M of Federal funding over the past two years 
that has resulted in significant infrastructure and safety improvements along the highway. 
Works have included: 
 

 Wide centre painted median 
 Vegetation removal 
 Lane widening 
 Pavement rehabilitation 

 Shoulder sealing 
 Shoulder widening 
 Wire rope barrier treatment 
 Audio tactile line marking 

 
Appendix E documents examples of the work that has been completed at various sections 
along the Duke’s  Highway, including the wide painted median treatment. The recent highway 
review revealed that audio tactile line marking was worn at a number of locations to the point 
of offering little benefit. While the wear of the lines may be viewed in a positive light since it 
demonstrates that the ATLM are serving their purpose, it highlights the need for an ongoing 
commitment to fund the maintenance that will ensure that the countermeasures continue to 
perform well in the future. 
 
Table 2 compares the current AusRAP Star Ratings  for  Duke’s  Highway  to  the  Star  Ratings 
that could be achieved if all recommended countermeasures were adopted. The 
countermeasures that have been introduced to date on  Duke’s  Highway  are  a  positive  step  in 

                                                        
3 Assumes physical median. Hatched  medians are a low cost alternative but the reduction in collisions is 
approximately 17%  (iRAP, 2013) 
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addressing the safety issues on rural highways. RAA look forward to similar levels of funding 
commitment  on  the  remainder  of  SA’s  National  Highways. 
 

Table 2 
Comparison of current and post investment plan Star Ratings  for  Duke’s  Highway 

 Length (%) 
Star Rating 2012 Post Investment Plan Change 
 - - - 
 5% 27% + 22% 
 59% 72% + 13% 
 28% 2% -  26% 
 7% - -   7% 

 
The 2012 survey data predates some of the safety improvements that were installed under the 
recent  funding  and  a  larger  proportion  of  the  Duke’s  Highway  is  now  likely  to  meet  or  exceed  
the 3-Star Rating. RAA welcome the investment and support the countermeasures that have 
been installed.  Nevertheless, there are still many sections which have yet to receive treatment 
for which additional funds are required.  
 
RAA’s  Highway Review Protocol 
 
RAA conducts regular reviews of South  Australia’s  National  Highway network. Unlike a road 
safety audit,   RAA’s   highway   review   is   a   less   formal   approach   to   assessing   existing   roads,  
noting existing infrastructure and hazards with the view to recommending potential 
improvements. The reviews aim to compliment the extensive range of data recorded and 
processed by AusRAP and bridge the gap between technical  assessment  and  the  road  user’s  
experience of the route. Qualified engineers and analysts drive the entire length of the 
highway within SA and record observations throughout the journey. A live commentary is 
recorded which identifies and discusses the roadside hazards, infrastructure and general ride 
experience along the highway. Spot checks are conducted every 50 – 100km to record road 
conditions and measurements although stops are also made if unique issues are identified or 
there is a noticeable change in the conditions. The key elements that are assessed during the 
review are summarised in Table 3 below. 
 

Table 3 
Features assessed in highway review 

Feature Assessment Conditions Description 
Signs Appropriate signs are used and 

mounted in correct locations. 
Signs are clearly visible and 
facing the correct direction. 
Signs should be reasonably 
clean, free of vandalism and 
offer sufficient reflectivity for 
the conditions. 

The appropriate use of signs is important for 
road safety, particularly in the case of 
hazard warning signs. Signs should be 
reasonably simple and be able to quickly 
and clearly communicate key information 
that allows the driver to make sound 
decisions in a timely manner. Signs should 
comply with AS1742 and/or   DPTI’s   sign  
standards. 

Line 
Markings 

Notes the type of line markings 
present and their condition. In 
the absence of line marking, 

Line marking is one of the most important 
elements of the highway. Primarily offering 
lane guidance, line markings also provide 
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Feature Assessment Conditions Description 
RAA suggests appropriate 
treatments.  

legal direction such as overtaking rules. 
Safety features such as edge of carriageway 
markings warn drivers in wet weather and 
low light conditions of the edge of the 
sealed surface. When Audio Tactile Line 
Marking (ATLM) is provided, a secondary 
safety net is present for drivers who drift 
from the driving lane, reducing the liklihood 
of a run off road collision. 

Pavement 
Condition 

Checks for texture loss, rutting 
and general pavement condition. 
Pavement failure mechanisms 
such as eggshell cracking and 
edge break are noted as part of 
the general condition survey. 
The ride quality (roughness) is 
also noted through sections that 
provides a noticeably rough or 
bumpy ride. Smooth ride quality 
is also acknowledged. 

The pavement condition influences both 
road safety and ride quality. The ride 
quality (roughness) affects the comfort of 
the ride for the vehicle occupants and may 
also influence the wear and consequently 
maintenance of the vehicle over time. The 
surface texture influences the coefficient of 
friction which affects   the   vehicle’s grip on 
the road. A worn or polished texture can 
have a significant negative impact on 
braking performance. The texture is 
particularly important on bends where the 
vehicle requires higher grip to negotiate the 
bend. The extent of the rutting is examined 
as deep ruts can trap water and increase the 
risk of aquaplaning. 

Vegetation Size and density of vegetation. 
Location and proximity from 
sealed surface. Notes if any 
protection has been installed. 

Vegetation is a major roadside hazard and 
collisions with vegetation account for a 
large percentage of the fatalities or injuries 
in run off road collisions (DPTI, 2012). 
While large trees are a major concern, the 
damage inflicted by smaller diameter trees 
and shrubs can often inflict severe damage. 
Restricted sight distance is also a concern 
on approach to intersections and bends. 

Lane 
Geometry 

Driving lane widths, shoulder 
seal widths, central median 
width  (if provided) 

Crash rates have shown to vary with lane 
width, increasing as the width of the lane is 
reduced. Crash rates have also shown to be 
dependent on the presence and width of 
sealed or unsealed shoulders (Zeeger, 
Stewart, Council, & Neuman, 1993). iRAP 
have determined that a hatched median 
greater than 1m wide could reduce the risk 
of a head on collision by 13% (iRAP, 2013) 
therefore   the   painted   treatment   on   Duke’s  
Highway is supported. 

General 
Hazards 

Notes general hazards that are 
present, such as service poles, 
embankments, other rigid 
roadside objects and their 

The location and nature of the hazard 
significantly influences the severity of a 
collision. It is desirable to remove 
vegetation or relocate infrastructure a 
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Feature Assessment Conditions Description 
proximity to the sealed surface. 
Notes also if protection has been 
provided and whether the type of 
protection is appropriate. 

minimum of 5-8m from the edge of the road 
and where appropriate provide barrier 
protection for hazards with high severity 
factors. 

Hazard 
Protection 

Notes presence of safety features 
such as crash barriers, rest stops, 
audio tactile line markings. 
Notes their location, condition 
and if there are any deficiencies 
in their location or condition that 
may reduce their effectiveness. 

The provision and location of road safety 
infrastructure is crucial for the prevention of 
collisions. Should a collision occur the 
infrastructure provided can significantly 
reduce the severity of the crash. 

 
The highway review provides additional value by exposing the review team to typical 
conditions on the highway, allowing observation of driver behaviour and general driving 
habits along the route. This method of assessment provides an insight into common issues 
faced by motorists such as passing heavy vehicles on narrow sections and bends. During the 
Eyre Highway review, the team encountered oversize loads on numerous occasions (Figure 2) 
reinforcing the need for wider lanes strategically placed to allow vehicles to pass safely. 
 

 
Figure 2 

Oversize vehicles on Eyre Highway 
 
Throughout the review, the team embrace the opportunity to engage in discussion with the 
local community and other motorists that frequently use the route, providing valuable 
intelligence on issues that may not necessarily be apparent on the day of the review. 
 
Also included within the highway review is an analysis of the pavement condition for the 
highway. A pavement survey is carried out at the same time as the video survey for AusRAP 
but the pavement survey does not form part of the AusRAP assessment and is funded through 
a private agreement with the Department for Planning, Transport and Infrastructure (DPTI).  
 
RAA examines the following pavement data: 
 

 Roughness – Also known as ride quality, this is a measure of the pavement surface in 
relation to the intended level. It considers the bumps and undulations and influences 
the comfort of the ride for motorist. 

 Rutting – Measures the longitudinal depressions in the pavement occurring under the 
vehicle wheelpath and usually caused by high volumes of heavy traffic.  
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 Texture - The pavement texture influences the coefficient of friction and also the 
pavement’s  ability  to  drain  rainwater.  It  is  important  to  ensure  that  the  vehicle’s  grip  
on the road is maintained. 

Following the highway review, the commentary is transcribed and included with recorded 
measurements, photographic evidence and the pavement data and this forms the basis of 
RAA’s  highway  reports. 
 
Discussion 
 
In producing the National Highway network assessment reports, RAA believe in adopting a 
combined approach through analysis of the AusRAP Star Ratings and SRIPs together with the 
results  of  RAA’s  own  highway  reviews. 
 
AusRAP is an invaluable technical tool for the purposes of advocating for better funding for 
the national highway network. The iRAP Star Ratings and Safer Roads Investment Plan 
protocols have  been  developed  and  refined  by  the  world’s  leading  research  agencies  (ARRB  
in Australia, MRIGlobal in the USA and TRL in the UK) with contributions from leading 
road agencies and road safety partners worldwide. This approach has also lead to the 
development of the international 3-star benchmark which road authorities should aim to 
achieve or exceed when upgrading their highways. The protocols have been developed 
through scientific research and development, providing a sound and credible assessment 
system that can forecast and financially quantify the benefits of investing in various road 
safety countermeasures. This information is used to present the case to secure the required 
level of funding for the network but also assists in the identification of the funding priorities 
for each of the highways. 
 
Despite the level of detail output by AusRAP, highway reviews continue to be an essential 
step in the assessment process. Due to the length and the number of highways that are 
processed under AusRAP, it can often take more than 12 months from the initial survey to 
coding the data and generating the Star Ratings and SRIPs. During this time, the conditions 
on the highway may deteriorate or maintenance and upgrade work could improve the 
conditions and thus affect the ratings. The preparation of the highway review notes is 
completed in less time so the reviews can be carried out nearer to the reporting deadlines. 
This ensures that changes that have occurred since the video survey are captured. The benefits 
of this approach became apparent during RAA’s  Duke’s  Highway  review in 2013. The video 
survey was carried out early in 2012 but the $100M funding resulted in the application of a 
number of upgrades throughout 2012 and 2013, including several kilometres of wire rope 
barrier. These upgrades have potentially increased the Star Ratings on   the  Duke’s  Highway  
however this will not be reflected in AusRAP until the next survey. While it is not possible to 
include changes that have been noted by RAA in the AusRAP output, the changes are 
acknowledged   in   RAA’s   highway   reports   prior   to   their release.  Periodic review of the 
highways is important to track the changes between video surveys which may be typically 
carried out every three to four years. By maintaining reviews within this period, RAA 
maintain an understanding of the current issues faced by motorists. 
 
The highway reviews also serve as a useful validation tool for the AusRAP data. A draft 
version of the Star Ratings and SRIP is usually released prior to RAA undertaking the 
highway review. The Star Rating maps and geographic plots of various countermeasures can 
be cross referenced during the course of the highway review to validate accuracy. 
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While the AusRAP system provides a good representation of highway conditions,   RAA’s  
highway review can establish localised issues that may not necessarily be identified through 
the video surveys. During the recent Eyre Highway review, RAA identified a number of 
sections that had a sealed surface with a significantly higher level than the unsealed shoulder. 
The difference in level was barely noticeable in the video footage but measurements at the 
time found that it was greater than a 60mm (Figure 3). 
 
If a vehicle were to drift from the sealed surface, the difference in levels would likely have an 
adverse impact on vehicle control. A number of truck drivers commented that b-doubles and 
road trains often have difficulty pulling their trailers back onto the sealed surface when there 
are prolonged stretches of pavement that is at a higher level than the shoulder. Additional 
recommendations to address the design and maintenance issues associated with unsealed 
shoulders  will  be  presented  as  a  result  of  RAA’s  findings. 
 
While aspects of the highway reviews can be quantified, unlike AusRAP, most of the review 
work is subjective so comparison between years can be difficult. It is for this reason that RAA 
adopt both protocols to achieve a balance of technical and quantifiable data together with 
visual assessment and ride experience to produce a balanced report that considers all issues 
arising on the highway. 
 

 
Figure 3 

Variance in level between sealed and unsealed surface 
 
Conclusion 
 
AusRAP is the primary tool used  for  AAA’s  “Demand  Better  Roads”  campaign  and  continues  
to be the most valuable resource for advocating for better funding for the National Highway 
network. It provides a consistent and trusted method of analysis and the results have proven 
sound when assessed against global crash rate data for a number of star-rated highways 
(EuroRAP, 2011). The safer roads investment plan has proven to be a powerful tool in 
establishing the funding priorities and securing the required funds for the network. The length 
and number of highways that are analysed does however result in lengthy processing times 
for the output and the video surveys are restricted by the video resolution, to some extent the 
field of vision or depth of view and lacks “on-road  ride  experience”. 
 
The highway review provides the review team  with  the  motorists’  perception  of  the  ride and 
allows identification of issues that may not be apparent from the video. The review can 
complement AusRAP by providing measurements and observations that can be used to 
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validate the AusRAP coding. Much of the highway review is however reasonably subjective 
with less quantifiable evidence to support the comments of the reviewers. 
 
Each assessment method offers its own merits and drawbacks and it is for this reason that 
RAA use both protocols to assess the highways. RAA has found the combined approach very 
effective and intend to develop our AusRAP capability to extend our highway assessments to 
State and local highways and enable us to continue advocating for better roads for South 
Australia. 
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Appendix A – Example Star Ratings 

 
* Currently there are no 5-star sections of highway in SA.

1-Star: Eyre Hwy, near Kyancutta 

High Run-off 
Road Risk 

Narrow 
Lanes 

Minimal 
Shoulder 

Seal Unprotected 
Vegetation 

3-Star: Sturt Hwy, near Blanchetown 

Low Run-off 
Road Risk 

Wider 
Lanes 

Minimal 
Vegetation 

Head On 
Crash 
Risk 

Audio Tactile Line 
Marking 

Adequate 
Shoulder Seal 

5-Star: Princes Freeway, near Geelong, Victoria* 

Low Run-off 
Road Risk 

Wide 
Lanes 

Wide  
Shoulder Seal 

Audio Tactile 
Line Marking 

Duplicated 
Road 

Protected 
Roadside 
Hazards 
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Appendix B – Dukes Highway Detailed Assessment Report 
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Appendix C – Dukes Highway Star Rating Report 
 
The table below shows the Star Ratings based on the video survey. The Star Ratings have 
been smoothed to provide ratings for sections of the highway that show similar characteristics 
rather than ratings for individual 100 metres sections. At present, only the vehicle occupant 
ratings are assessed.  
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The table below shows the Star Ratings that could be achieved if all the recommended 
countermeasures (refer to Appendix D) are adopted. The Star Ratings have again been 
smoothed to provide ratings for sections of the highway that show similar characteristics 
rather than ratings for individual 100 metres sections. 
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Appendix D – Dukes Highway Safer Road Investment Plan 
 
 

Countermeasure 
Length / 

Sites 
FSIs saved 

Program 
BCR 

Sight distance (obstruction removal) 0.30 km 1.69 102.17 

Protected turn lane (unsignalised 4 leg) 4 sites 3.05 19.18 

Clear roadside hazards - driver side 4.20 km 1.16 4.66 

Clear roadside hazards - passenger side 15.40 km 3.52 4.46 

Shoulder sealing driver side (>1m) 3.00 km 0.80 4.13 

Roadside barriers - driver side 90.70 km 118.64 3.64 

Protected turn lane (unsignalised 3 leg) 13 sites 0.99 3.44 

Skid Resistance (paved road) 2.40 km 4.49 3.41 

Roadside barriers - passenger side 70.70 km 65.46 2.58 

Shoulder rumble strips 56.80 km 30.77 2.01 

Shoulder sealing passenger side (>1m) 2.50 km 0.88 1.32 

 Total   231.46 3.01 

 

http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_79.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_12.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_42.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_41.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_172.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_46.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_11.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_71.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_45.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_77.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
http://maps.google.com/maps?q=https://s3-eu-west-1.amazonaws.com/vida-data/south-australia-1361318400-1/kml/cm_48.kmz&lightbox%5bwidth%5d=800&lightbox%5bheight%5d=400
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Appendix E – Application of Countermeasures on Dukes Highway 
 
The $100M funding allocated to the Dukes Highway for 2012/2013 has resulted in the 
introduction of many new safety upgrades. The 2013 highway review identified a number of 
improvements which RAA hope to see introduced across all National Highways in SA.  
 
New or Improved Rest Areas 
 
RAA noted a number of new rest areas and that other existing rest areas have been upgraded 
since the previous reviews. Rest areas are an important feature to encourage motorists to take 
frequent breaks, reducing driver fatigue and the risk of a run-off road crash. The rest area 
shown in Figure 4 is separated from the highway and protected by a wire rope safety barrier. 
The rest area boasts a wide sealed layby, litter bins, a sheltered seating area and solar lighting.  
The improved amenities should encourage motorists to take regular rest breaks, regardless of 
weather or night driving. RAA welcome the improvements to the rest areas but are also of the 
view that provision of toilet facilities is likely to provide greater incentive for motorists to 
stop regularly and should be considered in future upgrades of the larger rest areas. 
 

 
Figure 4 

High quality rest area on Dukes Highway 
 
 
Improved Highway Infrastructure 
 
A number of infrastructure improvements have been adopted at various sections along the 
Dukes Highway and examples of these are illustrated in Figures 5 to 7 below. 
 
Figure 5 shows that a painted median treatment has been introduced on the Dukes Highway. 
The treatment involves provision of two lines with an audio tactile surface in the centre of the 
road at a width of 1.2 metres to provide greater separation of opposing traffic. The separation 
allows drivers additional time to correct their course and return to their lane before entering 
the path of oncoming traffic. If the driver fails to correct their path after passing the first line, 
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the second centre line provides further warning that they have left their lane. The line type can 
be varied to restrict or permit overtaking completely or allow overtaking in only one 
direction, to suite visibility requirements. A trial of wide audio tactile centrelines in New 
South Wales showed that a 1.2 metre-wide centreline reduced speeds and improved lane 
discipline (Connell, et al., 2011) while other studies also conducted in New South Wales 
showed a reduction in crashes and their severity following application of a 1 metre-wide 
centreline median (Levett, Job, & Tang, 2009). 
 
Recent resurfacing has provided a reasonably well textured surface offering better drainage 
performance and improving the vehicle grip on the road. Shoulder works have provided a seal 
shoulder and increased the shoulder width to approximately 3.2m, reducing the likelihood of a 
run-off road crash. Additionally, audio tactile line markings have been provided at the edge of 
the highway to reduce the instances of vehicles drifting from the traffic lane. 
 

 
 

Figure 5 
Examples of Dukes Highway countermeasures – Location A 

 
 
The highway review revealed however that audio tactile line marking was worn at a number 
of locations to the point of offering little benefit. While the wear of the lines may be viewed 
in a positive light since it demonstrates that the ATLM are serving their purpose, it highlights 
the need for an ongoing commitment to fund the maintenance that will ensure that the 
countermeasures continue to perform well in the future. 
 
Figure 6 shows a typical approach to a bend on the Dukes Highway. The 1.2m median is 
carried throughout the highway with reflective studs provided along the median and edge of 
carriageway lines to improve night time delineation. The wide sealed shoulders are also 
carried through this section, and wire rope barrier will prevent run-off road crashes on the 
bend. Chevron markers have been provided to warn motorists of the curve and increase 
conspicuity at night. 
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Figure 6 
Examples of Dukes Highway countermeasures – Location B 

 
Figure 7 shows a typical straight section on the Dukes Highway. The 1.2m median and 
reflective studs are again visible together with wide lanes and sealed shoulders. Barrier 
protection has been provided to protect against the significant vegetation. This section has 
also benefitted from a recent re-seal which has improved both ride quality and surface texture. 
The lining was refreshed at the same time and is in very good condition. 
 

 
 

Figure 7 
Examples of Dukes Highway countermeasures – Location C 


