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About iRAP

The International Road Assessment Programme (iRAP) is registered charity dedicated to saving lives through safer
roads. iRAP works in partnership with government and non-government organisations to:

® inspect high-risk roads and develop Star Ratings and Safer Roads Investment Plans

® provide training, technology and support that will build and sustain national, regional and local capability

® track road safety performance so that funding agencies can assess the benefits of their investments.
The programme is the umbrella organisation for EuroRAP, AusRAP, usRAP, KiwiRAP and ChinaRAP. Road Assessment
Programmes (RAP) are now active in more than 90 countries throughout Europe, Africa, Asia Pacific, North, Central
and South America.
iRAP is financially supported by the FIA Foundation for the Automobile and Society and the Road Safety Fund.
Projects receive support from the Global Road Safety Facility, automobile associations, regional development banks
and donors. National governments, automobile clubs and associations, charities, the motor industry and institutions
such as the European Commission also support RAPs in the developed world and encourage the transfer of research

and technology to iRAP. In addition, many individuals donate their time and expertise to support iRAP.

For more information

For enquiries, contact:

Luke Rogers Kasem Choocharukul
Senior Road Safety Engineer, Asia Pacific Associate Professor of Civil Engineering
iRAP Chulalongkorn University
Email: luke.rogers@irap.org Email: kasem.choo@chula.ac.th

Abbreviations

BIGRS Bloomberg Initiative for Global Road Safety

BMA Bangkok Metropolitan Administration

DOH Department of Highways

FSI Fatal and serious injury

GRSF World Bank Global Road Safety Facility

iRAP International Road Assessment Programme

km Kilometre

SRIP Safer Roads Investment Plan

ViDA iRAP online software

WHO World Health Organization

© International Road Assessment Programme (iRAP) 2018

iRAP technology including protocols, processes and brands may not be altered or used in any way without the express written agreement of iRAP. iRAP is
registered in England & Wales under company number 05476000 and charity number 1140357. Registered office: 60 Trafalgar Square, London, WC2N 5DS.
28 December 2018
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Executive summary

As part of the Bloomberg Initiative for Global Road Safety (BIGRS), the World Bank Global Road Safety Facility
(GRSF) invited iRAP to undertake road infrastructure risk assessments of several high profile corridors for the
city of Bangkok and Thailand and to provide capacity building and training for local stakeholders.

The key priority roads in this study are under the Department of Highways (DOH), Ministry of Transport. The
priority section starts from Highway Route 35 from the Dao Khanong area (Route 35, km 0+000) to Wang Manao
in Ratchaburi province (Route 35, km 84+041), and continues to Highway Route 4 (km 125+000) to Hua Hin
(km 217+500). The studied highways are considered the main corridor linking Bangkok to the southern part of
Thailand and cover several attractions that are vital to both the economic and tourism industries of Thailand.

The iIRAP assessments in this report focus on examining the risk of death and serious injury for all road user
types, including vehicle occupants, motorcyclists, pedestrians, and bicyclists. A total of 364 kilometres were
assessed utilising the data collected via Google Street View. This report includes details on data collection,
describes the methodology used to create Star Ratings and Safer Road Investment Plans and also contains a
summary of the results.

iRAP Star Ratings are based on road inspection data and provide a simple and objective measure of the level
of safety which is ‘built-in’ to the road for vehicle occupants. 5-star roads are the lowest risk while 1-star roads
are the highest risk. Overall, 50% of the existing roads are rated 3-stars or better for vehicle occupants.

Star Rating results for all surveyed roads
Star Vehicle Occupant Motorcyclist Pedestrian Bicyclist

Ratings | ength (km) Percent Length (km) Percent Length (km) Percent Length (km) Percent

5Stars 1 0.27 0.1 0.03 2.2 0.60 0.0 0.00

4 Stars 45.3 12.45 2.6 0.71 10.3 2.83 0.0 0.00

3 Stars 136.5 37.52 25.5 7.01 5.8 1.59 7.2 1.98

B 1328 36.50 119.8 32.93 9.8 2.69 2.6 0.71

47.8 13.14 215.4 59.21 106.7 29.33 711 19.54
Not 0.4 0.11 0.4 0.11 229 62.95 282.9 77.76
applicable

Totals 363.8 100.00 363.8 100.00 363.8 100.00 363.8 100.00

Although half of the surveyed roads are rated 3 stars or better for vehicle occupants, most of the network is yet
rated as high-risk for other road users, especially for motorcyclists where 92.14% of the surveyed roads are
rated 1 and 2 star only. Despite some of the roads being divided with physical medians, with adequate pavement
condition and delineation, there are still several issues that should be further investigated in order to explore the
potential to reduce road user risk, for instance, the improvement of skid resistance and the installation of
shoulder rumble strips. Roadside hazards should be also removed, and installation of guardrail should be
considered in certain parts of the surveyed network.

Based on limited crash data it is estimated that 84 deaths and a further 841 serious injuries occur on the 364
km surveyed network each year at a total cost of THB 17.29 billion (US$ 533.66 m).

The analysis includes the creation of a Safer Road Investment Plan (SRIP) based on relative benefits of over
90 different countermeasure options, ranging from low cost road markings and pedestrian refuges to higher
cost intersection upgrades. The investment plan provides countermeasure options that could maximise the
prevention of deaths and serious injuries within available budgets, and largely focus on:

e installing shoulder rumble strips
e eliminating roadside hazards
e reducing risk at intersections through improved design and delineation

e improving curve delineation
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A summary of the most comprehensive SRIP is shown in the table below. It shows that by investing THB 6.13
billion the number of deaths and serious injuries on the roads could be reduced by 63%, preventing 11,592
deaths and serious injuries over 20 years. The overall benefit cost ratio is estimated to be 4:1.

Safer Road Investment Plan summary (20 year analysis)

Safer Road Investment Plan Summary

Present value of investment THB 6.13 billion
Deaths and serious injuries prevented (20yrs) 11,592

Present value of safety benefits THB 22.8 billion
Cost per death and serious injury prevented THB 528,868
Benefit cost ratio (BCR) 4

Reduction in death and serious injuries 63%

The detailed results of the project and online software that enabled the iRAP analyses to be undertaken are
available to stakeholders for further exploration and use (visit: http://vida.irap.org).

The results of this study focus on identifying investments in road infrastructure that will deliver improved safety
outcomes. In order to maximise road safety performance on the network, efforts that go beyond the engineering
improvements discussed in this report will be necessary. Significant benefits could also be realised through a
coordinated programme of road user education to improve road user behaviour such as speed limit compliance,
improved seat belt and helmet wearing rates and reducing alcohol use. Improved vehicle licensing and
registration and ensuring compliance with vehicle safety standards may also provide good returns on investment.
The Road Safety Toolkit (http://toolkit.irap.org) and United Nations Road Safety Collaboration Good Practice
Manuals provide further information on these issues.
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N39IUTINdayanuuaiun1slnguIaInTaluNIINe 1deaIu 0 fEAINa 18 UUIIN Google Street View N3
739980 IRAP Usznaussnisdisaauuuaznsiiusiusindeya lneyuliufinudnvazvesauusing q nin 50 Jade 3
\AertesiulomalunisifngtRmguaranuguns osgimg ﬂmé’ﬂwmzmaﬁﬁﬂizﬂauﬁwﬂa}%’amﬁvﬁu NN5BAKUUNY
LEN $11IUT8995195UALNINERAY SURTIBIINUTNATIMIS MW wazdseiuanuazmndniuTdnseuEud
foyanisnyivaeuauuiuiluesduszneundnlunisdnszdunziu iRAP (RAP Star Rating) kazn133iAT1ZMuNUNNTAY
WienuuiiuaenfuBstu (Safer Roads Investrnent Plans: SRIP)

fuauangwiainsaiunInedeldaindielasevigauuain Google Street View lagaée GPS Visualizer

o '

(http://www.gpsvisualizer.corn/) lumsaeasiafiinvesauudaziduniamnszes 100 wes anduddaiunmeansluusas

uviasiglusunsy Google Earth iethlUssyandnuusveinuusioaly
Meilinnuangmnansaluninedeldinnangasnsineusuues iRAP lagfifunuainngunmumiuns Laznsy

PNNAFVUUNNTINFLNANTAIN Y

o

JUN 3 nsTuTindeyauaznisineusuNIsTEYANaNYMEOUY

3.2 NS AAZLUUAUY

N153LA3129 IRAP Star Ratings 9sduagiunmdnuuzag 9 vadlassadieiiugiuvesouy sauluiassduidinag

Y 9

nsznuseleniauarANuULIreINIing UAmsvauY luiilaginnsanainguuuunissuinulamilluaznisyuiiie

' '
Yo A 1Y o s

AMUTULTIFMTUETUTTEUA §TUT50INTEMUEUA AUALYIN UasKTdnTenu

Y

a . . v & o Y a v & ' v A
WUIAAYDY IRAP Star Ratings f\mL“LJummamm‘UmmLaEN‘ZJENIﬂi\‘la’i’qugmvmauuma;ﬂ‘umﬂmwLLasa’lmm

a o v o

Fald Wnwszau 5 A (@Ted) Juouufivasasivasdn wasszau 1 aa @) Wuauuiivaendesgn ognelsna ssuunsli

v
[ YK '

Azuuukuuandagldlddmsvonundduiunguussiangldon dmulunufnwidddddanzuuuwuuanidmivgly
sodnsemudwazsadnseuluuaduni
N139AALIULLUUAIIETUBETUNTTIAYILUL Star Rating Scores (SRS) TagluudNaed iRAP aAIUIMUAT SRS

dwsumn 4 seer 100 Wwes wardmiugldauuusaryszan lngliesginndadeidesdviuwiasAmnadnuzvesauy Al
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AzuuLazAwnlFnninsaniademudsdaslduuudiassnisam (Multiplicative Model) deyaifinidanieaiuiiade
deailtlunuudrassanunsaguisiduliannsienuiBnisfinu 7 wwwirap.org

KaM3InSUS Star Rating dniutrsnuuiiauediléviintsdsauandiidiuin iRAP fdnanmlunisuiuuzana
Uaenfevaslasiaineiuguvesauudmivglduuiomn Tastsouuiifiaudesgediedioddo Usznaudelasadig
drlngitinnisédrsn ddldizunusedu 2 an siFedfesndn (@nazuuudin 5 n10) dwuussamvesdldauunaussiam

21NNNSIATII Star Ratings aznulaan

o dwiudiulsnsust 50% vesmmemtauuldazuLuRI 3 ATl vausdl 37% vesenueTnUULE

AZLUY 2 A3 kA 13% vednnuemYinuuldnzuuuiies 1 an

o Fenuudnilvglanziuudiindy 3 andmiugldsadnseueud audiuvuasdnseu

A19199 4 Star Rating an wanen1edagiu

SOEUR SOINTEIULUR AULAULIN INEU

ATLUU

sveenne (NY)  Sesay  Sseeenie ()  Sesar  Seeenea (ny)  Sesay szeenie ()  Seuas

1.0 0.27 0.1 0.03 22 0.60 0.0 0.00

453 12.45 2.6 0.71 10.3 2.83 0.0 0.00

136.5 37.52 25.5 7.01 5.8 1.59 7.2 1.98

132.8 36.5 119.8 32.93 9.8 2.69 26 0.71
1am 47.8 13.14 215.4 59.21 106.7 29.33 71.1 19.54
seylila 0.4 0.11 0.4 0.11 229 62.95 282.9 77.76
ERH 363.8 100.00 363.8 100.00 363.8 100 363.8 100

U 4 uanaAn Star Rating vesnuunidsIlulasenis dwiugldsasud luguuuuvesunuil Jawanfeszauaiy
Uaonduaednuu wiinauuniidovas 50 aziinziuume 3 anuld widliodunnteUasauusiuuueedlaTetie wuands
flouudildazuuu 1 - 2 a1 Jaduudnaiemslisunmsinsanusullilnnulasasiefiaiu JUN 5-7 wansdeyadnuue

wieatudmiugldsadnserueud AuduYin wagkUdnseu audey

JUN 4 Ukl Star Rating dwuauundsia dwsugldsoud
£ Bangkok ;
NPPIMAAVIRAT

s

-
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3UN 5 unuf Star Rating dwisuauundnsin dmsugldsadnserueud

UM 6 unul Star Rating dmsunuwuidsa dmsuauau

e

angkok
IIMMARRT

JUN 7 Ukl Star Rating dwsuauundsia dwsugadnsenu

=
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3.3 Ll dUAULEYS

WumnudsadunsiiduiiuansAnaziiui Star Rating Score muAukAnA1sluAaenANLe1DIenuY Ined
SRS Aemzuuuarudesiiduiugiudmsuadng Star Rating Ineuau Star Rating azuansluiiundensiw uazdla1 SRS o

AUUY IAELNUUBLYBINTINILUARITE LYDIYNOUUNAITIA JUN 8 uanwieeaduAudssdmTuIduANESmN1amaI9e

' '
v Ao v o

meLaY 4 aeuil 602 wenaudszianvedldauy laun §rulisaeud gUuddnserueud audiu uasgduidnseu lag

UALLBUAFIMSULAAZENEN AN IUAIANWIN U Vo978 UaT Ul

JUN 8 LAY NVELEY 4 AaUT 602

(a) fTuTT0EUA
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(d) §udnsey

Bicydist SRS

3.4 5UaMaINN15USEIAU Star Rating

sUnmsalutluansitagavestisaenia wioue Star Ratings dmSuglivnaudazssinn wavAnmuaNwEA199 ves

UUNAINARDAIAZLUY Star Rating

JUN 9 Maviasvianelay 35 neui 100

< R A -
TNEUA : 4 A b

Googl’érth
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§1J17'i 10 MV NNUYLEAY 35 mauﬁ 201

AUAUIAT - A7

ANTEIU : - A9

Ul 11 mavianmneay 35 nawd 202

ANNIFINTATIAT 88 NN./TN.

AMAWTN : - A

AN : - AN

Google Earth

BIGRS Bangkok 2018 | 18



Re e
OOrIt 10 ationa o a DaNEKOK TO a

Google Earth =4

Google Earth




Report for the National Highways (Bangkok to Hua-Hin)

gﬂﬁ 14 NNIAINLN8LAY 4 AT 402

ANIEINTSISIaT 83 NuT.

AYNIEINITATIAT 87 NAL/TN.

AR - AN

ANTELU : - AN

Google Earth

2
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g‘d‘i‘/’i 16 MINaWUULaY 4 mauﬁ 502 (GU'N‘Vi 1)

9

216 m

gtlﬁ 17 MINaMuUeLaY 4 mauﬁ 502 (sa'aﬂﬁ 2)

)\

A\
MR
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JUN 18 MamalvelaY 4 noui 503

Google Earth

TOBUA : 4 AN

o -
ANTUIUEIURA : 4 A
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3.5 N5L3UFINLAZNITUIALRUETIE

TunsasuLisuwuudIass iRAP 31 TudesUseunud1uIuveIn1sdeTia it uuulasatioauuidisia lneany
WUUT1909 IRAP AA0IA15UININTEAEAI0INSIFETInuUsTIA YR ldauukardnsdruvesnsdedindonis
vinluaniia §Ideendedeyaguiivndounds 3 Uargn (w.e. 2558-2560 / A.A. 2015-2017) ndrtinguiearuvasnsie

ATUNNA WaUSEUNUARAsNSETIINI9a UL TUULATIUI8NE1579 A9RIS199 5

M19199 5 YoyagURmanldluns@ne

dayan1sidedInan foyaaUamameauy  Aedenindedinsed AnadugiAmadal
e gUAMANIAUY (2015-2017) (2015-2017) (USunedouiu) Usunadeud)
¥12.35 mouil 100 2 351 1 117
1a.35 naudl 201 12 544 4 182
12.35 nauil 202 17 151 6 51
18,35 naufl 301 22 209 8 70
18.35 nouil 302 3 27 1 9
V8.4 newd 402 35 194 12 65
V8.4 newd 501 20 99 7 33
8.4 nouil 502 22 109 7 30
V2.4 neud 503 18 62 6 21
V2.4 newd 602 0 0 0 0
394 147 1725 52 578

o

AUssaeidedin 84 ausel wazduiniuania 841 awded (uratamiluldifiensyanemulasaieauy
A o ' a 1A a aa 9 P Y] P Y ) a o ' < a A o
d1579 muAadenelven1sdedin @indeyadounas 3 U) suwduarladenissenuimniianuduasimdaniiiu
1.7 daszylusieuaniunisallanduainuvasndenisauull 2558 (Global Status Report on Road Safety 2015) lag
psAn1sautialan (WHO) ! lenansansyd1Anauesion15UszLiiu iRAP 2 (iIRAP Methodology Factsheets) a8uneign1silalu

NNIUSTUIUAITIIUNTUIAR VA kA AUUNILAS YA ansTeInTsdeTinuas uinluaianng URmsvnsauudmsy

=

1A59n15 IRAP Be38n1swianlignussendldednsannasig iRAP wagsiudtiua1widelag McMahon and Dahdah (2008) &
feduisnsfiuuziinlag Global Road Safety Facility d13ulasanis iRAP wasillosannviadeyavessiuiuguisivania

I A o = Yo ' Y I o o o A A Aa
m@ﬂiﬂﬁﬂéﬂqﬁlﬂuuﬂﬁ’]ﬁqﬂ ﬂ']i‘l.]ﬁglnmﬂqﬁlﬂm@ﬁimamiqﬁquauqfﬂL"ﬂUﬁ’]ﬂﬁﬁ’]WiUV}ﬂﬂuuWNﬂ'ﬁLﬁEﬂnm

1 WHO Global status report on road safety 2018 https://www.who.int/violence injury prevention/road safety status/2018/en/

2 http://irap.org/en/about-irap-3/methodology
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3.5.1 fununaAsegAansvaInsidedianasnisuiniuanie

McMahon uag Dahdah (2008) wugiiArdunuaAsYgAmansTean1sdedinuaznisuinivaniaaunsayszunm
GRIAD!
® FuyunaATYIMaNsYINSEETIN = 70 x nARduIIaTIluYEIWA (GDP) seseld (snandagiu)

®  FUYUNNLATHAANSUDINITUINAUAME = 0.25 X AUNUNILATYEAERIT8INTE TN

Aty demwandudunumassugmansdmsulssmelng
e fuyuvATYgAanivensdeTInlulsTnalneUsEana 70 x 214,437.62 U = 15.01 &1uum (442,370
a o
WASYEANLY)
®  AUNUNNLATUEANENTYEINITUINLDUAREUSZUNM 0.25 X 15.01 81UV = 3.75 druum (115,387 wisegy
ansy)
Aatiy ArUszaaveInIsdedinwaznisuisivaiauulassiieauuiidrsiadisiegiaferssdauusinhy

17.29 Wufuum (533.66 Suwiseayansy) el

3.5.2 m3dediauaznisuinuanianiudssianua g idauy

' =

ndeyaaifgUAMAUUNIIMANIING TR TAUNANITIN BN URURLMAUUNIINAIL (HAIMS) 581319T A

q 9
s Y

2558 fila w.a. 2560 laazvieudsdndiuvesfidediauaslisuuinilvaiavulassioouuiad {dulsosud 59% {Tul
Inseueud 35% uarAuAugin 6% dmsunamatamuieiay 35 wasAndndruidudtusasud 72% {duldnseueud

Y

v o

25% AUAUYT 1% WazhUINTEIU 2% EMTUNNVaIMNNEERY 4 AagUT 20 uay 21 aua1du

o 1

gﬂﬁ 20 aﬂmusuaai{ﬂisaumquumwmwmaLasu 35

6%

35%

59%

' '
o a o &

m {dvameus  m HTUTIANIENNNE  m AWALLTN
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o 1

Ul 21 dndrunesffUsauImMAUUNIMANMINGIAY ¢ ($23 N3, 125+000 Fa 217+500)

1% 2%

\

72%

o o

B iUl @ §iulsndnsanueus @ AwAwYn @ §9UTsndAnsenu

4. WNUN1TaMmULNeaUUNUaBAN BB Y

(Safer Roads Investment Plans)

RAP ansnfiansanmiadondmiunsuiusiauuannndn 90 maden LitesesiuarufumveausuMsamULile
auufivaensfoBatu (Safer Road Investment Plans: SRIP) Tngadenvesnisusuluauuasiifusiandadentidifuyus
(Wu MamaRduaTsLazmMsaumzRtndmiuauiimau) luaudsfudondifidunugs (Wu Msensefumalenuagnis
ASNOULRUUANTURUY)
urusitaUszneulUfetunou 3 duou il
1. Ussaadiuiuvesidediauasfuiniuaiiansearsuulasadieouy m1uwuIAna Star Ratings wazdoya
USIUNI599139

2. dmsuriauuyn 9 100 was tsiasamadeniunisuiulssainnmsanatlivesnsdedinwaznisuinidu
onFeYnaTy dmSUTIsweauUTiEl Star Rating YesnuIAUWALAzIRINTIIvesAURLYgs ATnssuiiiaue
Jumadenenalduamadiugin viemethudmiuauaui iudu

3. madenlunsuiulseazgnussliuiiguiuinamiuseansainlunissessuaiuAuaA1ve wHuNI5aY g
navUszlovimaasugiataldainnistesiuldveanisidedinuagnisuiaidvanianiaouu Jeegratesiign
afesiAnnnnindunuesnisieaiisuazinssinu (ufide avfealdnndruvemansuunuseduyu vie
BCR 1nn1 1) lunans 4 nstlenavsimusinmsives BCR Wannnd 1 AlY Sssdswasionsanduyuiiamun
vosuny naditagyiliudlaldiununisusulsdinanasdanudululfuas Salinaneuunuduuanlunis
amu aAuAuAlunsldiuUssnnanaasy

uhumsasuionuuiivaondudslu vie SRIP azuanITemsvesanAuUaenfemnuuitnnuduen Tng
Huwsufunzantunmsananudesunuuiiding adsnsnsfiauslussiazinansasseguundnguiidedoldimn
Fudumaudasianruduruasaninsatietostunadeinuasnsuaduaials ogalsfinu sasmawanieslésy

nsnsRdeuiiNdiy auluianmsdadduanudify nsnwnAntarsgasiBenniseantuufeunIsaiuag Ay §nd
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d3ulAsanis Wy Imnsanaardunineinslan (WRN) arsidmusiuluniseanuuunnnsnmsnisuuugenladnaue wag
AISTIYATINEBUNINTNN AL UR AR
wHUN1TAIULNeaUUTIUAeAiBEY ¥38 SRIP ansauansfiionvesnsnisiansatietesiunisidedinuag

nsuaidy e liAnrnuduAngegasiesuyszanaiifesd el Tnounudanlvajsatiulud
o misfaksgUnsnilastunisvaneonuenaiens
o MdnAssunmedioma
o  msUFuUsguammslAdisesiunsaTaTiamE e

° ﬂWLJ%’U‘LJ'a;aﬂ%’Uﬂénﬁzyé’ﬂwajﬁmaiuuﬁuma
ununIsasuitad st uednst BCR Tnsflazdosdisnetnsioniiiu 1 (Hufle nameuunumaaswsiaveusas
unsnsidedliedratesdosfidninfudunu) uazuandludiuves FSis Adearuld awsnvosunuansauanslaly
M3l 6 Taedeyatiuandumsenuanadumsauneazdesifiogneluseriuisesulat iRAP
wHuAInauandliiuIINIsamuy 6.13 Wuduumazdisandiuiunsidetinwaznsuiaduaiaadlane 63%
Jastunisidedianaznisuinduanials 11,592 AU naanyiiIal 20 U Im8'1'7ié“mﬂdawaamamammudaé’unu‘lmmmﬁﬂ'ﬂ
winfu 4:1 faseaziBeelumsnsi 7

¥ o@ 1 o w o

318N13909RsNTUTUU o1 IATIREe U lUTIIINI1 MsUSulRaudasadendfyaunsavililaseig

o

o

AUUNFITITHIUNITANAUNITAIUANUUABATINIINF1AYNA18UINSNT 819 N15USUUTIANUHAVBIRIN19 (Skid

o L]

Resistance (paved road) e1ataetesiunisidedinuaznisuiniduaialauinnin 3,243 au Tugranan 20 U Turasfing
Aafesafudunsiednamig E']q;lﬂmami (Roadside barriers - passenger side) 9¥@131150928aAN5LE8TINLAZAITUIALEY
awrald 2,502 au Turassseraniioatiu sdainsnsindeaundaieuuulnanis (Shoulder rumble strips) @w1sa
tJastun1sidedInnaznisuinduarialsuinnin 1,168 au luszesiian 20 U

LquﬁLLams‘hmemaﬂLm'azmmmiﬁisqlﬂuLquﬂwsamwﬁammﬂaamﬁ’a?jﬁu (Safer Road Investment Plan)
anansoguisnslélu SRIP Table vas5EUU VDA fuansfognslusuil 22 faguit 30

SuazLBunvRIRaINAsNNSALLET SEe AesurEumlaiins Yoyan139198an1ilans (Geo-reference
Data) uagdeyaldaasugna aunsanirsanialaenisadnuulonsuusdagiinieglugeniuas

uenani uwnuseiiles (Strip Plans) WA IUVLININTEEMNITBBASNISLLLLNEY 5 1AsNsdmSUaLLLsaE

429 anansaldaulauy ViDA Fadurenuasesulay iRAP 167 http://vida.rap.org

davlaannsafinnsandeiuigvesnasnismeant wagn1suigesneanuasndenisouudu q Bninnune sauds
AuwusihlulsznumaihlUlduasszavsnnaesnisangiiug lnanyanieiiennuvasnsevnsauu (Road Safety

Toolkit) 7i http://toolkit.irap.org
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A19197 6 UMTNITVBIMNUNNTAIMULNEAUUNUaanBEWY (BCR > 1)

4 . AU FsI fianld
1psnIstieauuasnse 7 1 » BCR
VA hite (20 V)

WuRaluane nfsnnnd 1 ams Eja;:ﬂﬂami (Shoulder sealing passenger side (>1m)) 18.30 N3l. 68 1
U%fuﬂﬁmm?lm*uaaﬁmﬂ (Skid Resistance (paved road)) 251.00 AY. 3,243 4
Famauauudaiouunluania (Shoulder rumble strips) 305.80 . 1,168 18
fandsAnunaituat e (Sight distance (obstruction removal)) 33.50 AY. 1,120 73
133 warUuuednydnualn1sesasusuamauen (Delineation and signing (intersection)) 61 sites 431 30
U%fuﬂiaa’mé’ﬂwzﬁﬂiwaiuuﬁuwﬁd (Improve Delineation) 134.40 AY. 400 6
WaRaluams neannnda 1 wes feaudiu (Shoulder sealing driver side (>1m)) 44.10 ny. 162 1
Fadesiusunsiediam Ejaﬁﬂﬂﬂmi (Roadside barriers - passenger side) 208.20 N3l. 2,502 2
fafadmduauiuh (Pedestrian fencing) 53.80 N4 311 7
gouuwuRInuu (Road surface rehabilitation) 11.50 ny. 161 2
adramatmdendaiy E]ﬂéiﬂsﬁﬁ (Footpath provision passenger side (with barrier)) 2.00 Ay 13 1
Fndasiudunsredrans feaudu (Roadside barriers - driver side) 4.90 AY. a1 1
fasgessineuRBuRULaul (Motorcycle Lane (Construct on-road)) 35.60 NY. 58 18
utemesadnseueus sensmduuaun (Motoreycle Lane (Painted logos only on-road)) 154.30 na. 59 10
Wumaehane (Side road unsignalised pedestrian crossing) 7 sites 1 2
ilevemmadeauiing 3 uen (Protected turn lane (unsignalised 3 leg)) 25 sites 239 2
mu@mmu%aumwaw (Restrict/combine direct access points) 32.30 nu. 247 a4
11M5N158AANNIEINA5195 (Traffic calming) 7.10 ny. 249 14
Fak Fyaadlvlwavnsanuuen (Signalise intersection (3-leg)) 14 sites 495 11
WanasluSmmanen (Street lighting (intersection)) 24 sites 81 5
inuadlausanenans (Street lighting (mid-block)) 24.10 nu. 30 1
81899995195 N190INN31 0.5 WA (Lane widening (up to 0.5m)) 3.50 N4. 67 2
Wunshane L,Lazamé'?dﬁagsy’lvaWﬂuﬁT’mauu (Side road signalised pedestrian crossing) 13 sites 8 2
a¥remai (livnans) deflapans ¥neanvaamneasasinnndt 1 wns (Footpath provision passenger side
(informal path >1m)) 5.40 Ay. 4 6
Y5uusannn1wnelés (improve curve delineation) 0.50 nu. 4 35
inshfuuungnansouy (Central median barrier (no duplication)) 0.90 . 174 36
WinvesednsenuBuoun Bicycle Lane (off-road)) 61.70 . 59 3
a519rannsdnseuBUALINIINaUL (Motorcycle Lane (Segregated)) 6.80 Ny 11 2
indadunsediams Ejd%’lmﬁ'ﬁ (Clear roadside hazards - passenger side) 4.70 ny. 18 14
fdndesumsredremng Haaudu (Clear roadside hazards - driver side) 6.40 ny. 7 4
ifindomnendusnnsaniznansnuu (Central turning lane full length) 1.60 AY. 146 13
Aeai19a3eu (Roundabout) 1 site 6 1
dndidunmetremauuniznatsauy Eﬁaéﬂmams (Clear roadside hazards (seg MC lane) passenger side) 4.40 ny. 5 53
dndadunmedrmauumniznarsaun Heaudu (Clear roadside hazards (seg MC lane) driver side) 4.00 nyl. 4 53

NUENR).
FSI = mMageydeTin wavnisunaluania (fatal and seriously injured)

BCR = dasdunausyleviseliuamu (benefit cost ratio)
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P
A3 7 @ULNUNITAINU

RUGEHRLL) naagy
yarUagiuvesnisasmu 6.13 iuduLM
SuudideTinuazumduaniiafianansatosiuld (20 ) 11,592 AU
yaragiuvewausslenisdunnuaensie 22.8 WU uum
FunusefideTinuasuiniuantaiianunsadeaiuld 528,868 UM
BRI IUVBINANDULNIUFBAWYY (Benefit-cost Ratio: BCR) 4
Soravnisanasvein1sdedinuaruinduania 63%

JUT 22 wansdunisiimslasunisusulssssegnisueaiuiidndnaindefinuinedname Sasdmanoszezialy

A159naUTY LarTTEENISUNISREALIUNINULE LAEN1SANTRFITATIN1991919 19U sulyd Thevenmansethelawan way

q

Feneasnetinsndimng Wedduifissernsuesiuiiisaneazrgligiuasuiieaninanemeuazan nd1anadun s1ei

U

deadionisindulalunstuilaetgiavasnsds dnvisdsnelinumud wasiadnseudndulalunmsdiumslaegiaasnsdy

Ingdifegvanmdnameundainmddedagui 23

U ay o ¢

3UN 22 segaunuiiianswinuniweinisldinnsnis (MindeRavneiuadaddedia)
Map  Satellite 23 22
=
Bangkok
NTINNANIHAT
&

Map data 22016 Google TermsoflUse Report a map error
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JUN 23 fhegranmeanen1aniidsiavniuaddderie

JUT 24 uanshundsmaseniiaaslasunisusuussdgdnualvuiumedadudadondniivieliduiiamnsadila

wagsushsaninanennsdnmi uazgaiusanga wievzasausluiumiifivangan sududenldveaasiignies

v
LYY

sratuluuSnunlinNULENY MSasTarNISUALAN

1 o 2 L3

NN deuanued
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http://www.irap.net/about-irap-3/research-and-technical-papers?download=64:star-rating-road-designs-

performance-indicators-roads-in-india.)
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