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TODAY'S AGENDA

• Purpose of the manual

• Overview of Road Safety Audits

• Overview of iRAP

• Strengths and limitations of RSA and iRAP, safety targets and when they can be used together

• Questions

• 3 approaches for linking iRAP and RSA and focus on Level 1 and the Star Rating Demonstrator

• Questions

• Introduction to Exercise 1 – Using the Star Rating Demonstrator to Star Rate a RSA safety concern 
and a recommendation



PURPOSE OF THE MANUAL

Help countries position to implement the 
Global Plan and achieve Global Road Safety 
Performance Target 3

Undertake road safety 
audits on all sections of 
new roads (pre-feasibility 
through to detailed 
design) and complete 
assessments using 
independent and 
accredited experts to 
ensure a minimum 
standard of 3 stars or 
better for all road users.



PURPOSE OF THE MANUAL

Share approaches for how policy makers and 
practitioners can use Road Safety Audits 
(RSA) and iRAP together

iRAP Road 
Safety 
Audit Design



THE SAFE SYSTEM
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THE SAFE SYSTEM



WHAT IS A ROAD SAFETY AUDIT?

• A formal design review 

• Independent of the design

• Qualitative

• Globally well-known



WHAT IS A ROAD SAFETY AUDIT?



QUESTIONS?





IRAP PHILOSOPHY

There are three guiding principles:

• Road fatalities are largely avoidable and for large sectors 
of the world's population road death is the biggest 
fatality risk

• Road designs that help the motorist understand what to 
do and forgive driver errors when they happen can cut 
out a large proportion of these fatalities

• Targeted interventions to improve existing roads has a 
very good economic payback



STAR RATINGS SAFER ROADS INVESTMENT PLANS

CRASH-RATE RISK MAPS PERFORMANCE TRACKING



STAR RATING AND SAFER ROADS INVESTMENT PLAN PROCESS



WHAT IS STAR RATING?

• The Star Rating model has been developed with the help of world-leading 
road safety research agencies

• Star Rating is based on road inspection data

• Simple and objective measure of the level of safety which is 'built-in' to the 
road

• 5-star road segments are the safest, while 1-star are the least safe

• Star Ratings can be undertaken on all roads around the world, in urban and 
rural areas and without reference to detailed crash data





SAFER ROADS INVESTMENT PLAN

• How can we improve the safety in an affordable way?

• What is feasible in terms of engineering and what would it 
cost?

• How many deaths and serious injuries would we prevent?

• Provides a list of economically viable road safety treatments

• Based on more than 90 proven road safety countermeasure 
options

• Designed to reduce numbers of deaths and serious injuries



IRAP EXAMPLE: GEORGIA

• Roads Department with World Bank

• 500km assessments: <20% of travel 
occurs on roads rated 3-stars or better

• Scenario: reduce speeds on undivided 
urban stretches and selected rural 
stretches plus cost-effective 
infrastructure

• Result: reduce serious trauma by 57%, 
save more than 4,000 deaths and 
serious injuries over 20 years, BCR > 5:1

• Result: 75% of travel would be on 
roads rated 3-Stars or better

Before

After



QUESTIONS?



WHY? EXPERIENCE + DATA = OPTIMAL OUTCOME

+



WHY? EXPERIENCE + DATA = OPTIMAL OUTCOME
Item Road Safety Audit iRAP Assessment

Strengths

• Expert experience 

• Relatively easy, can be low cost

• All safety concerns

• Any level of detail

• All road users, their capabilities and limitations

• All stages of design

• All types of roads

• Day and night

• Global standard, highly repeatable

• Vehicle occupants, motorcyclists, pedestrians 
and bicyclists

• Can be 100 metre or an entire network

• Objective metrics enables targets and 
economic analysis

• All existing roads and designs

• Results in a central web platform and global 
training and accreditation 

Limitations

• No global standard

• Very dependent on expertise of auditor

• Subjectivity

• Challenging on long lengths

• Vulnerable road users sometimes neglected

• Tend towards low-cost but low-impact 
treatments

• No financial or quantified impact analysis

• Fixed list of attributes

• Segment lengths fixed at 100 metres

• performed in daylight and does not consider 
weather 

• The quality of results depend on the quality of 
input data

• Results can be misinterpreted 

• Data requirements for a full assessment



WHY? SETTING OBJECTIVE TARGETS

Undertake road safety 
audits on all sections of 
new roads (pre-feasibility 
through to detailed 
design) and complete 
assessments using 
independent and 
accredited experts to 
ensure a minimum 
standard of 3 stars or 
better for all road users.



WHY? SETTING OBJECTIVE TARGETS
Example

The design must achieve a minimum of 3-stars for all road users

The design must achieve an improvement in star ratings for all road users relative to the existing road

The design must achieve a minimum of 3-stars for all road users and where the design traffic flow is more than 50,000 
vehicles per day, the design must achieve a minimum of 4 stars for all users

The design must achieve a minimum of 3-stars for all road users and for sections that pass through linear settlements 
the design must achieve a minimum 4-star standard for pedestrians and cyclists

The design must achieve a minimum of 3-stars for pedestrians where peak flows are greater than 5 people per hour

The design must provide sidewalks along 100% of the length

The estimated number of fatalities and serious injuries associated with the design must be X% less than the existing 
road.

The estimated number of fatalities and serious injuries associated with the design must not exceed X per year.

The estimated number of fatalities and serious injuries per vehicle km travelled must be lower than the average for the 
type of road



WHEN? EARLIER IN DESIGN IS BETTER



Outputs Level 1 Level 2 Level 3

Stars for specific safety 
concerns and 

recommendations
ü ü ü

Stars for length of 
design ü ü

Fatality estimations ü
Investment plan ü

Can be used to measure 
against targets Partial ü ü

HOW? THREE FUNDAMENTAL APPROACHES



Recommend 
Changes

LEVEL 1

Road Design

Audit Designs

Star Rate RSA 
Safety Concerns

Star Rating 
Demonstrator in ViDA

Star Rate 
Recommendations

Star Rating 
Demonstrator in ViDA



Fatality Estimation

Recommend 
Changes

LEVEL 2

Fatality Estimation

Road Design

Audit Designs

Star Rate RSA 
Safety Concerns

Star Rating 
Demonstrator in ViDA

Star Rate 
Recommendations

Star Rating 
Demonstrator in ViDA

Star Rate 
Entire Design

Audit Designs

Star Rate Entire 
Design with 

Recommended 
Changes



Star Rate Entire 
Design with 

Recommended 
Changes

Fatality Estimation

Recommend 
Changes

Investment plan

LEVEL 3

Star Rate 
Entire Design

Audit Designs

Fatality Estimation

Road Design



HOW? LEVEL 1 APPROACH



REVIEW THE DESIGN AND 
VISIT THE SITE

Ri
ve

r

Speed Limit: 100km/h
85th percentile speed: 100km/h
AADT: 7,000
Pedestrians: 1-5 peak hour
Bicyclists: 1-5 peak hour



THE SAFETY CONCERN



Ref Safety Concern Risk Star Rating 
(Initial Design)

Recommendation Star Rating 
(with recommendations)

Client 
Response

3.1 The transition between guardrail and bridge barrier is not adequate. 
In the last part of the guardrail there is no stiffening necessary for the 
transition to the bridge barrier. In the event of a collision, the 
guardrail would be more deformed than the bridge barrier, which 
would thus be a dangerous rigid obstacle. 

Medium • Ensure an appropriate transition 
between the two types of 
barriers to avoid performance 
changes. This can be achieved 
by progressive stiffening of the 
guardrail, for example by 
reducing the spacing of the 
posts. 
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STAR RATING
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RECOMMENDATION
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INITIAL DESIGN

WITH RECOMMENDATION
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HOW? LEVEL 1 APPROACH



QUESTIONS?



ASSIGNMENT

Using the Star Rating Demonstrator to 
Star Rate a road

1. Produce Star Ratings for each road 
user for the design.

2. Generate a recommendation to 
address the safety concern identified 
by the audit team.

3. Produce Star Ratings for each road 
user for the design including your 
recommendation.



ONLINE ACTIVITIES

• Go to this website
https://iraptraining.moodlecloud.com/

• Your username is your email

• Use the password provided to you

• Update your profile

• Complete the activities

• Video and presentation are available 
there.

https://iraptraining.moodlecloud.com/



