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The Role of Road Infrastructure
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Our road system Kills

We know how it kills

We know how many it kills

We know how to fix it
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Why Safer Roads?
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Why Safer Roads?
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Why Safer Roads?
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Why Safer Roads?
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Impact speed (km/h)
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Common Road Improvements
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Patched road surface
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Advance warning sign
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About IRAP
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About IRAP

IRAP tells us:
— What is the current condition of our road infrastructure.
— How safe are the road environment.
— What can be done to improve the current conditions.

— How much is the return of investment of each
Improvement.
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About IRAP

IRAP Is a not-for-profit working in partnership with government
and non-government organisations to:

— assess high-risk roads and create targeted safety plans
— provide training, technology and support

— track road safety performance
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Euro RAP &

EUROPEAN ROAD ASSESSMENT PROGRAMME
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About IRAP

| Figure 3: Average annual casualty crashes per km
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About IR

« Fatality Estimation

— Crash assignment model for
countries with poor data

« Safer Roads Investment Plans
— 70+ countermeasures
— Full economic analysis
— Minimum BCR criteria
— Saving 1 in 4 fatalities & Sls
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About IRAP

CONCEPT OF STAR RATINGS

Head-on crashes Run-off crashes Junction crashes

¢ \

Likelihood Protection
of a crash to to road users
occur
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About IRAP
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Development of IRAP

Major outputs of IRAP:

1. Star Ratings (for every 100m section)
« Based on visual assessment of over 50 road attributes.
« Assess road attributes with regard to likelihood and severity of a
crash.

2. Recommended countermeasure programmes
« More than 90 types of countermeasure programmes.

« Based on benefits-to-cost ratio of each programme.
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About IRAP

Road Star
surveys Ratings

Star Road
. Improvement
Ratings Programmes

Traffic Crash
Data data
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Development of IRAP

——  Short section ----» Road safety audit
Proactive ——
— Network ==== iRAP
Road safety
assessment
——  Short section ----+ Blackspot
Reactive  ——
S Network ===* Risk map
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About IRAP

« Commitment to provide mutual support
« Strong adherence to protocols and branding

« Commitment to high quality standards and operating
within established procedures

« Use of accredited suppliers and trained staff

« Adhere to international & country agreements in relation
to communication of the results
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About IRAP

iIRAP Asia Pacific Workshop &
GRSP Summit

Annual Regional Workshops

Beijing, PEOPLES REPUBLIC OF
Annual Global Workshops CHINA

24-26 May 2016

Innovation WOI’kShOpS iIRAP Innovation Workshop

Washington, UNITED STATES OF
Local Centre of Excellence AMERICA,

21-23 Sept 2016
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IRAP Pilot Studies
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IRAP Malaysia Pilot Study

Pilot Countries

Costa Rica , | _ ' Malaysia

Chile
South Africa
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IRAP Malaysia Pilot Study

Surveyed Roads in 2007

e« 3,700 km of roads in
Peninsular Malaysia was
surveyed over a 5-week
period.

 Expressways (E1, E2, E8)

 Federal Roads (F1, F2, F3, F4,
F5, F7, F8, F67 and F76)
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IRAP Malaysia Pilot Study

 ARRB Hawkeye
2000 3 camera
digital imaging
system.

* Brought all the
way from
Australia.

 GPS and Geometry
Systems
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IRAP Malaysia Pilot Study

2)| [ Frame Ratings

Fie Wew Took Window Heh
 Tooki: Modes

Camera Front Centre:

FameNo 149

« Hawkeye

Configuation [ RAP Malysia

13 ; .
Reports " PEDESTRIAN/BICYCLE EXPOSURE DATA D ata VI eWe r
. : ; Bicycle Flow M |Low
§ il Pedestian Flow - Crossing Road ¥ Low
) RuttingReports Pedestian Flow - Along Road 7 [Low
) Texture Reparts Landmarks / Reference Points
»  Video Reports {I ROAD SECTIONS CORE DATA [URBAN RURAL)
Area Type: M| Rual
Number of Lanes (ihough tiaffic o) [ | e (1)
One Way / Two Way Roads V| Two way traffic: N Ll
Speed Linit (k/h) V&0
Lane Widths for Thiough Traffic V' | Wide [>=325m) i VI d e O I m ag e S
houlder Wicth - Paved (Sealed) | Paved widh0.0- < 1.0m
houder Width - Unpaved (Unsedled) —— [v [ None
| Horizontal Alignment - Curvature: V| Straight or gently curving We re
Horizontal Alignment - Curve Qualty V| Adequate
Delineation V| Adequate
|l Vettical Alignment Variation v |Flat a n a | yS e d
Rload Condiion M |Good
| sicewak Provision ¥ [None -
e B using a data
s g e - | side Fiction M |Low g

Pedestrian Crossing - Type No Faciity

Speed (kmfh): F5.9

.

Pedestian Crossing - Qualty Nt Applcable r ” I fo rl I I
ol Bicyce Faciies ¥ [Noe )
b | Facies forMolorised Two Wheelers 4 [ions

Minor Access Densty (uban/semi uban] [ |Not Appiicable
— PROTECTIVE QUALITY OF THE ROAD ENVIRONMENT
|} Roadside Severly - Left Hand Side | Distance to aggressive obiect <= 5m

Roadside Severty - Right Hand Side V| Distance to aggressive abject > 510m
Major Intersection Type

Nolntetsection
Median Type Centreline only
COST IMPACT AND COMMENTS

Major urgrade cost impact Low - minimal eathworks & no finge development
Fioad works No

« 33 road
attributes
recorded.

Comments Trees and fixed poles close to road

3 140 £
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IRAP Malaysia Pilot Study

Star Ratings

MALAYSIAN INSTITUTE OF ROAD SAFETY RESEARCH

iIRAP Malaysia Star Rating — Federal Roads (F1, F2, F3, F4, F5, F7, F8, F67, F76)

Car Occupants Motorcyclists Bicyclists? Pedestrians?
starRating | e, % e % g % g %
0 km 0% 0 km 0% 0 km 0% 0 km 0%
239 km 8% 166 Km 7% 9 km 2% 0 km 0%
N 822 km 31% 905 km 35% 63 Km 16% 476 km 48%
1,127 km 43% 1,270 km 486% 261 km 63% 208 km 21%
433 km 17% 260 km 10% 66 km 16% 8 km 1%
2,621 km 100% 2,621 km 100% 396 km 100% 902 km 100%
Not Rated 2223 Km 1.629 Km
" Note: Percentage values reflect the proportion of the network where bicycle or pedestrian demand exists. Where

bicycle or pedestrian demand 1s zero the section has not been rated.
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IRAP Malaysia Pilot Study

Star Ratings

IRAP Malaysia Star Rating — Expressways (E1, E2, E8)*

Car Occupants Motorcyclists

Star Rating Length (km) 0% Length (km) oG

1.2 km 0.1% 0 km 0%

Xy 924 km &7 % 657 km 64 %
W 130 km 12% 368 km 39%
0 km 0% 1.6 Km 0.2%

11 km 1% 10 km 1%
1,066 km 100% 1,066 km 100%

*Note: Pedestrian and Bicycles are not permitted on Expressways
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IRAP Malaysia Pilot Study

Top 8 Countermeasures for an investment program with
a minimum BCR of 5

(USD 31.2 million)

{USD 4.0 milson]

(LS 2.1 mdlion]

(USD 12,000

Countermeasure Type | Length or K5ls Saved | Present Value of Safety | Estimated Initial Estimated Cost to Cost per K51 Programme
number of | (20 years) | Benefit (20 years) Construction Cost | Build and Maintain | Saved Benefit-Cost
sites (20 years) {20 years) Ratio

“oadside safety - 1,847 km 9,680 =M 2.842.0 million RM 23.5 million RM 235 m¥lion =M 2a00 121

hazard remova (USD 862 4 milkon) (WS 7.4 millign) (USD 7.4 midlion} (LSS0 &00)

Ceniral hatching 3 krn 2 ~M 12.8 million RM 022 m¥lian RM 0.4 milBzn =M 8,200 3

(250 4.0 million) (USD 0.08 millicn) (USD 0.1 milion) (USD 2 800)

Muotoroeycle lanss 2EB kmi 280 =K 258 1 miillion R 15.0 million R& 168 mTion SR 18,200 15

(USC 808 million) (USD 4.7 million) (USD 5.3 milion) (USD &,000)
ntersection upgrades | 281 sifes 2,000 =M 520.0 millicn RM 3£.5 million R& 433 mTion R 21,700 14
(USD 184.E milkon) (USC 10.2 millien) (USD 12.8 million}) (USD &,8500)
Additonal lane 7T ki a.1a0 AW 24127 million RK 178.5 million R 173.5 million RM 21,300 14
(USD TH5.6 milkon) (USD 559 millicn) [USD 559 million) (USD &,800)
Shoulder widening 270 ki 1,370 =M 2245 million RM 34.0 million R 340 mTion =i 24,3200 12
(USD 128.7 milkon) (USD 10,8 millicn) (USD 10.8 million}) (USD 7.800)
rmprove delineation 26 km 220 =M 124.4 millicn RM 2.6 m¥lion R& 106 m¥ion =M 25,100 12
(IS0 26.0 million) (USD 0.8 million) [USD 3.3 milion) (USD 7.200)
“edestrian crossing 33 sites 240 R 92.7 million R 12.6 million A& 128 mTion R0 38,300 g
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2007 Pilot study over 3,700 km roads

Results presented to local stakeholders

2 -
2000190 Implementation and evaluation of
countermeasure e
2011 - Consulting service to Philippines iRAP proposed countermeasure:
2012 Appointment of MIROS as iRAP COE Central hatching on rural primary roads
2012 - Consulting services to Indonesia and local
2013 stakeholders
2014 Development of road survey tool
2015 Consulting services to Brunei and Papua

New Guinea
2016 iIRAP Malaysia Launched

i . . ) iRAP Malaysia launched by the
2016 iRAP Malaysia Steering Committee Formed Minister of Transport in Feb 2016
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IRAP Malaysia
Centres of Excellence
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IRAP Centres of Excellence
swov Y-

Institute for -
Road Safety '

Transport /

Research
Laboratory

Midwest
Research

Instituto
Mexicano del
Transporte

ARRB
L]
* Group
Mare than 70 countnes have underiaken

IRAP assessmenis of their roads

@ Africa and the Middle East
Aszia Pacific
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@
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MIROS as IRAP Centre of Excellence

Provide training courses

 iRAP Coding

* iRAP Star Ratings

* iRAP Safer Roads Investment
Plan

Dept. of Public Works & Public Works Dept.
Engagement Highways, Philippines Malaysia

e Public Works Dept., Malaysia.

* Department of Public Works
& Highways, Philippines.

e Institute of Road Engineering,
Indonesia.

Institute of Road Engineering, Indonesia
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MIROS as IRAP Centre of Excellence

ﬂad Attribute Data Logger & Inspection Systeﬁ
Develop road (RADIS)

survey tool

* To enable iRAP data

* collection

* To enable data viewing
and coding

Partner

e Universiti Teknikal
* Melaka, Malaysia.
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MIROS as IRAP Centre of Excellence

ImageRght

Imageleft ImageCent

Radius

Heading 1 (degree) Heading 2 (degree) Heading 3 (degree) Radius 0-50 (meter) Radius 50-100 (meter)  Radius 0-100 (meter)
5 41.8946 219.812¢

8.0169 4407 4364 19, 03257

MapViewer & CodePanel =
i -4 LOH
« Category #01: Frame Particulars ~ « Category #05: Traffic Characteristics ~ Category #09: Roadside Features
[1.01] Coder Name Coder Name [5.01] Vehicle Flow (AADT) + Category #10: Visual Aid
[1.02] Coding Date 16/10/2014 [5.02] Motorcycle % 3-1% to 5% [10.01] Street Lighting 2 - Present 54
[1.03] Road Survey Date  26/8/2014 [5.03] Motorcycle Observed F 1 - None [10.02] D 1-A i > > m
y [1.04] Image Reference [5.04] Bicycle Observed Flow 1 - None [10.03] Centreline Rumble St 1 - Not present
5, [1.05] Road Name Jalan Kuching [5.05] Bicycle Peak Hour Flov 1 - None [10.04] Shoulder Rumble Stri 1 - Not present
% (1.06] Section [5.06] Pedestrian Observed F 1 - None « Category #11: Pavement Surface
¢ [1.07] Distance [5.07] Pedestrian Observed F 1 - None [11.01] Road Condition 1 - Good
[1.08] Length [5.08] Pedestrian Observed F 1 - None [11.02] Skid Resistance/Grip 1 - Sealed (adeq
[1.09] Latitude 1.182049512¢ [5.09] Pedestrian Peak Hour 11 - None + Category #12: Facilities for VRU
[1.10] Longitude 110.5644531% [5.10] Pedestrian Peak Hour 13 - 6 to 25 [12.01] Pedestrian Crossing |7 - No facility
[1.11] Landmark [5.11] Pedestrian Peak Hour 11 - None [12.02] Pedestrian Crossing {3 - Not applicabl
H [1.12] Comments [5.12] Operating Speed (85th 11 - 80km/h [12.03] School Zone Crossin¢3 - Not applicabl
s [1.13] Upgrade Cost [5.13] Operating Speed (Meai8 - 65km/h [12.04] Pedestrian Crossing |7 - No facility
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MIROS as IRAP Centre of Excellence

Data is converted into .csv file for further analysis

Xl d 9 - 9, 3 = —'S-anl'e"RADIS output file - Microsoft Excel D B loereli(=] -5:!‘
“ Home Insert Page Layout Formulas Data Review View PDF > @ R
"" Cabbri 11 A A 2 =gl ¥ = p Text General B & : ::;: = 7} " A 20
P ; B 7 U = - A- EE E|IEE HMergesCenter - T - % v | W 5% r For Yf‘;‘__ 2 Format :
P12 v | 1 v
A B C E F | J M N (0] P Q R S T U ‘7
1 Coder_nar Coding_date Road_surveyRoad_nam Section Latitude Longitude Carriagew. Upgrade ¢ Motorcycl Bicycle ok Pedestrian Pedestrian Pedestrian Land_use_ Land_use|
2 |zzuan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.167512 110.569 3 2 1 1 1 1 1 1 4
3 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.168199 110.5696 3 2 2 1 1 1 2 2 4
4 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.16866 110.5703 3 2 1 1 1 1 1 7 4
5 lzzuan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.169186 110.5711 3 1 1 1 4 2 4
6 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.169711 110.5718 1 1 7 3
7 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.170452 110.5724 3 2 6 1 3 < &
8 Coder Nan 16/10/2014 26/8/2014 lalan Serian By - Pass 1.171224 110.5728 3 2 1 1 1 3 1 4
9 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.172104 110.573 3 1 2 1 1 1 3 1
10 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.173027 110.573 3 1 1 1 1 1 < 3
11 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.173939 110.5728 3 2 1 1 1 2 1 3
12 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.174754 110.5725 3 2 1| ll 1 ! 1 B 3
13 Coder Nan 16/10/2014 26/8/2014 lalan Serian By - Pass 1.175505 110.572 3 1 1 1 1 1 1 B 3
14 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.176031 110.5713 3 2 2 1 1 1 7 3
15 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.176503 110.5706 3 1 2 1 1 1 1 7 3
16 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.176814 110.5697 3 1 1 1 1 1 1 3 3
17 Coder Nan 16/10/2014 26/8/2014 lalan Serian By - Pass 1.177039 110.5689 3 1 1 | 1 1 1 1 B 3
18 Coder Nan 16/10/2014 26/8/2014 Jalan Serian By - Pass 1.177297 110.568 3 2 1 1 1 1 7 4
19 M
4 4 » ¥ Sample RADIS output file ~¥J 4 »
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MIRQOS as IRAP Centre of Excellence

Provide consultation

services

* iRAP data coding

* iRAP Star Rating

* iRAP Safer Roads Investment
Plans

Clients
* iRAP Philippines: Coding and

Road Assessment on
Papua New Guinea

* A total of 3,800
km of roads
spanning across
18 provinces were
assessed.

e More than 50
road attributes

Quality Assurance were coded.
* iRAP Brunei: Data coding
* iRAP Papua New Guinea: Star * More than 90
Rating and Safer Roads countermeasure
Investment Plans programmes were
proposed.
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Sustainabllity of IRAP Malaysia
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IRAP Malaysia Steering Committee

« A steering committee Steering Committee Members
reporting to the Cabinet
Committee on Road Safety Chair
was formed in 2016. Ministry of Transport Secretary-General
Members
* Asaform of institutionalizing e DG of MIROS
the programme whereby all * DG of Malaysian Highway Authority
related ministries are engaged. « DG of Public Works Department
* DG of Road Safety Department
* Aim to achieve 75% travel to * DG of Local Government Department
occur on 3-Star and above * Highway Planning Division, MOW
roads by 2020. * Land & Logistics Division, MOT

* Policy & Inspectorate Division, MUHLG
* Independent iRAP Expert Individuals
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Steering Committee Terms of Reference

Determine Road Selection > MyRAP & ASEANRAP
Outcome

Criteria Establish new programmes under
ASEAN Road Safety Centre

Report to: %

Coordinate Engagement of Local

Stakeholders 1. Minister of
respective
Ministries. 75% travel on 3-star and above roads by 2020
(as envisioned by developed countries)
2. Cabinet
Monitor & Propose Road Committee on
Improvement Plans Road Safety. {}
Road Improvements:
, _ _ 1. Short term (quick-wins)
Establish funding mthaS-lﬁm for p— 2. Medium & long terms (high
programme sustainability e e

- /
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IRAP Malaysia Action Plans

MALAYSIAN INSTITUTE OF ROAD SAFETY RESEARCH

o e Steering Committee
Assessing roads selected based on criteria
¢ @ - « MIROS ]
) ™
Produce star ratings and high impact road e MIROS
improvement plans (quick-wins) e Road authorities
fj ~
Implement road improvement plans within 6 e Road authorities (JKR, LLM, KPKT)
months of after proposals had been approved e Steering committee

-

Star rating review after improvement had been
carried out MIROS

&

e JKIR, MIROS
Road authorities (JKR, LLM, KPKT)
o Steering committee

Jokokokk vehicle  Fok Aok road

Dissemination of findings to public (e.g. logistic
companies)
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Road Improvement Projects

Fokhhok road

Fdokkok roaduser  Jokokokok vehicle




""" U= CAREC

MALAYSIAN INSTITUTE OF ROAD SAFETY RESEARCH Central Asia Regional Economic Cooperation Progra m

Median Treatment — central hatching

Z

(a) Double line (b) Central hatching

 Perceptual countermeasure to speeding
* Narrowed lane effect
« Significant speed reduction by 3 km/h
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Median Treatment — central hatching
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Median Treatment — central hatching
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Roadside Treatment — hazards removal
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Roadside Treatment — hazards removal
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Safer Roads

OLD DAYS..




Safer Roads and iRAP in Malaysia:
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THANK YOU
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Kuala Lumpur, Malaysia
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