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Toward a Sustainability Appraisal

Framework for Transport
All new or rehab designs:
higher safety rating than
existing road and >= 3-stars. WorQZB%%iél?Ei%?
» Roads with > 50,000 AADT
>= 4-stars.
* Sections passing through  FEa

linear settlements >= 4-stars
for pedestrians and cyclists.

Asian Development Bank
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Star Rating and Investment Plan Process
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Initial Crash Types

1. Vehicle loss of control Z=5 5 5%

2. Vehicle overtaking 248 4

3. Vehicle turning manoeuvre =554 25 §l.3)]

4. Motorcycle travelling along EEFL 4475
5. Pedestrian walking along road 417 A\ Y& B 47 E

6. Pedestrian crossing the road 17 A1 & #%

7. Bicycle travelling along the road ¥y B THIH HAT &
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ignificantly with speed. If a pedestrian is
t;‘ucg by a car travelling at 60km/h, they face
=@ 90% chance of being killed.

* Lighting

< Visibility is an important factor in creating a _
safe environment, particularly at intersections
and where vulnerable road users are present.

)

/ Roadsides

d
»

Roadside hazards (like this pole) increase
the risk of death and serious injury when a
vehicle runs off the road.

Mixing fast moying cars, -trlig
slow mo{\@o-ricks 3
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Risk factor exam
XIS 5] 25 v 457

Risk factors, sometimes called crash
modification factors (CMF), are used in the
IRAP Star Rating methodology to relate
road attributes and risk
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iRAP Road Attribute Risk Factors

mper ol anes

This factsheet describes the road attribute risk factors used in the iRAP methodology for Number of Lanes.

Number of Lanes records the total number of lanes in the direction of travel.

About risk factors

Risk factors, sometimes called crash modification factors (CMF), are used in the iRAP Star Rating methodology to
relate road attributes and crash rates. Risk factors (or CMF) are described by the Crash Modification Factor Clearing
House as follows:

A crash modification factor (CMF) is a multiplicative factor used to compute the expected number of crashes
after implementing a given countermeasure at a specific site.

For example, an intersection is experiencing 100 angle crashes and 500 rear-end crashes per year. If you
apply a countermeasure that has @ CMF of 0.80 for angle crashes, then you can expect fo see 80 angle
crashes per year following the implementation of the countermeasure (100 x 0.80 = 80). If the same
countermeasure also has @ CMF of 1.10 for rear-end crashes, then you would also expect fo also see 550
rear-end crashes per year following the countermeasure (500 x 1.10 = 550).

Related documents

This factsheet should be read in conjunction with:

.

Star Rating Roads for Safety: The iRAP Methodology.
Safer Roads Plans: The iRAP

Star Rating and Investment Plan Coding Manual.

Road Safety Toolkit (http/toolkit.irap.org).

Risk factors

Risk factors by road attribute category, road user type and crash type

Number of lanes Vehicle occupant and moforcyclist head-on  Pedestrian crossing the road
One 10 10
Two 0.02 28
Three 0.01 52
Four or more 0.01 80
Two and one 05 18
Three and two 0.02 40
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Star Rating Scores
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Risk Worm

Driver Camera
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Safer Roads Investment Plan

Before

* 90 safety countermeasures

« 300+ triggers

« Estimation of life-saving potential

* Economic analysis including
benefit cost ratio calculation
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Safer Roads Investment Plan (20 Years

Countermeasure Length / Sites FSIssaved « PV of safety benefit Estimated Cost Cost per FSl saved Program BCR
622,800
*3 1.90 km 1 128,988 62,992 67,035 2
*3 0.60 km 1 148,056 77,289 71,658 2
*3 0.10 km 1 78,260 24,000 42,096 3
*3 6.70 km 1 205,020 111,000 74,318 2
Qg 0.10 km 0 9,652 2,900 41,244 3
*3 0.20 km 0 8,918 5,800 89,273 2
*3 0.80 km 0 41,730 18,900 62,171 2
*3 0.10 km 0 5,999 8,857 202,654 1
*3 0.70 km 0 57,058 59,500 143,144 1
*3 0.10 km 0 7,507 6,800 124,346 1
18 2439721 1,000,838 56,311 2
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Roadside barriers - driver side
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Roadside barriers - driver side

Map data ©2017 Google Termsof Use Reporta map error
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Map Satellite

Roadside barriers - driver side

Road name: Ruta nacional PE-5N

Section: Tramo 3 Pista 1 Pk 322.000-362.000
Distance: 7.2

Estimated programme details

Cost: 24000
FSls saved: 0.1

Cost per FSI saved: 1
BCR: 1.01

Map data ®2017 Google Terms of Use Report @ map error
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Roadside barriers - driver side
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Roadside barriers - driver side

Map data ©2017 Google Termsof Use Reporta map error
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Roadside barriers - driver side

Road name: Ruta nacional PE-SN

Section: Tramo 3 Pista 1 Pk 322.000-362.000
Distance: 8.2

Estimated programme details

Cost: 24000

FSls saved:

Cost per

BCR:-284

Map data ®2017 Google Terms of Use Report @ map error
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Roadside barriers - driver side
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Countermeasure Length / Sites
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FSls saved «

13

18

PV of safety benefit
1,748,534
128,988
148,056

78,260

9,652
8918
41,730
5,999
57,058
7,507

2439721

Estimated Cost

622,800

59,500

6,800

1,000,838

Cost per FSl saved
48,893
67,035
71,658

42,096

41,244

89,273

62,171

202,654

143,144

24346

56,311
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Shoulder sealing driver side (>1m)
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Shoulder sealing driver side (>1

Map Satellite

Shoulder sealing driver side (>1m)

Road name: Ruta nacional PE-SN

Section: Tramo 3 Pista 1 Pk 322.000-362.000
Distance: 21.9

Estimated programme details

Cost: 1400

saved: 132474.59

Map data ®2017 Google Termsof Use Report a map error
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Shoulder sealing driver side (>1m)

Map Satellite

Shoulder sealina driver side (>1m)
K Centre Camera (o ][@][=]
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Risk Worm (Before and After)

Vehicle Occupant SRS (Smoothed)
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Star Ratings Before and After

Not applicable - 3Stars 4 5tars -
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SNAPSHOT:
STAR RATING
DESIGNS IN
SHAANXI

ChinaRAP, a partnership between
the Research Institute of Highway
(RIOH) in the Ministry of Transport
and iRAP, is working with loca
designers to enhance safety on rura
highways and on roads in villages,
towns and cities

In Shaanxi, China, the ChinaRAP team

helped local road designers to almost double
the percentage of roads that would be rated
three stars or better in the $400 million

Aslan Development Bank (ADB)-financed
Shaanxi Mountain Road Safety Demonstration
project.® The estimated benefit-cost ratio for
the safety enhancements is more than 6:1.
The project will also include a coordinated
safety education program at schools and
on-going capacity buiding for local road
engineers.

Location Map

Existing road

S S
O A

To Ackang

Upgraded road

RO

S

It estimated that the road improvements wil
result in 25% fewer deaths and serious Inju-
ries, even though traffic speeds are expected
to Increase

The new design Includes updated safety baeri-
ers, realgnments, paved shoulders, iImproved
delineation and curve markers, enhanced skid
resistance and traffic calming

The existing road experiences a higher-than-
average number of vehicle occcupant deaths

and serfous njuries. it Is In mountainous ler-
rain and has many sharp curves and hazard-
ous roadsides
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* ST¥R RATING  tome About Partners RAP rovaoa by FECIEX .

FOR SCHOOLS

Our kids deserve at least 3-star or better
journeys to school

Edit Location 8 | O | Georgewison ’ Edit Location Edit Location

Establish Location (%) @ National Acacemy Far Leaming @ Establish Location () Road type @ Naticnal Acacemy For Leaming Establish Location () Pedestrian crassing @ Naticnal Acacemy Far Leaming
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For more information

Greg Smith greg.smith@irap.org

Website: http://toolkit.irap.org

VIDA: http://vida.irap.org

Demonstrator: http://demonstrator.vida.irap.org

Star Rating for Schools: http://schools.irap.org

Road Safety Toolkit: http://toolkit.irap.org
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