3aM T33BPHUHH OCJbIH M3/33J13J1 LYT/AYYJAaX, AYH LIUHXUJTI3 XUUX CEMUHAP
Vic: MoHrouJ

TA-6763 REG: Accelerating Innovation in Transport

Presented by
David Shelton, Senior Transport Specialist (Road Safety), Asian Development Bank
Ravishankar Rajaraman, Road Crash Data Specialist, JP Research India Pvt. Ltd.
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KEUC CYJIAJITAA: MYMBAMU-ITYH XYP/IHbI 3AM

SHITXarmMH Mymban, [yHe 33p3r TOMOOXOH XOTyyAbIr X0N60COH 96 KM XSiHANTTal HIBTP3X XYPAHbI 3aM.
2012 oHp, JP Research Hb OCAbIH LWWHMKA3H WAATAX aXKAbIT IXYY/CIH.

MaxapallTpa yACbIH XypAHbl 3aMblH LaraaarMinH banryynnaratam XxaMTpaH axkmnnaaar.
Hunn ocnoop 150 rapyh xyH Hac bapaar.

Xypa X3TPYYA3NT Hb 3aM T33BPMMH OC/bIH TOMOOXOH LWanTraaH 6o balHa.

- JP CypanraaHbl 6ar Hb cyZanraa, HeNee1ex Xy4MH 3YUANNH AYH LWWHKUATID XMIACIH:

Holpmor K0/1004 Hap Hb Xyp/, X3TPYY3ATT3M aanua TOM acyyaan yycraaar.

3amaac rapax Hb Hac 6apanT, HOLITOW FAMT3IN YUYpYyy/ K BON30WIYM XaMIMinH 6HAeP OC/bIH Tepe bals.

ASIA-PACIFIC
ROAD SAFETY

OBSERVATORY CAREC
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OCJIbIH HIMHAKJI9H IAJITAJITBIH YP AYH
MYMBAMU-ITYH 3KCITPECC 3AM (2012-2014 )

T33BpPUIH X3p3arcan
(81%)

5 Ob6beKkTUiMH Heneenen —
. | 30pumnryabiH canoHbl banaan .
CyyAanbiH Bycas awmrnaarym 3aMblH Xa)XyyruiH / meama -
— bycaa v
(52% ) (54%) XUALNIAH ByTaL,
’ (24% )
Cyyagan banxryi / awmrnax
Apnx y 3am—
(30%) bonomry Oruom ary, / ypyy 8% )
(0]
(18% )
*onooy yHTax / anapraa 30pYnryablH Ca/IOHbI . .
. Oruom 3praiTUnH Mypyu
(29% ) bangan— (8%)
Underride /Override ( 17% ) °

Source: JP Research Mumbai-Pune Expressway Road Accident Study Report 2012-2014
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OCJIbIH M3/123JIJIMVH AYH LIWHXWUIT33

- From RASSI crash data analysis (2012-2014), 15 major contributing
infrastructure factors identified.

- In 2015, Road Safety Survey Report was prepared by JP Research
commissioned by SavelLlIFE Foundation (NGO) with support from Mahindra
Rise (sponsor)

ASIA-PACIFIC ﬁ
, ROAD SAFETY
l/ OBSERVATORY CAREC



http://savelifefoundation.org/wp-content/uploads/2016/12/V3_MPEW-Road-Safety-Survey-Report_SC2-1.pdf
http://savelifefoundation.org/wp-content/uploads/2016/12/V3_MPEW-Road-Safety-Survey-Report_SC2-1.pdf
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191 BYT3I]

TABLE 1: LIST OF INFRASTRUCTURE FACTORS LISTED IN DESCENDING ORDER OF THE NUMEER OF ACCIDENTS,
FATALITIES AND SERIOUS INJURIES INFLUENCED .

No. of No. of
Contributing factor m::]_l:::]i::::;:ﬂ] (;:l:::: :“:‘ﬁ;::r]

1 Narrow/No shoulder 19 66
2 Roadside /Median concrete structure 9 24
3 | Poor/ineffective road signage 6 17
+ Roadside steep slope/drop-off 5 24

Ocon, ramMTang, Heneenex S Sharp road curvature 5 18
6 Unguarded bridge pillar -+ 2

|£|13|£L 6YTL|1V| M H 15 XYL' NH 3YMI| N M r 7 | Unguarded Bridge/Jersey wall 3 5
8 Gaps-in-median 2 16

TO,EI,OpXOlZﬂCOH 9 | Unguarded underpass 2 5
10 | Entry/Exitroad 2 1
11 | Driver vision obstruction 1 -+
12 | Roadside trees 1 2
13 | Curb stones 0 6
14 | Guardrail end taper 0 2
15 | Flower pots in the median 0 1

Source: MPEW Road Safety Survey Report (2015)
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APTA XOM)X33HUH TOJIOBJIOJIT

Banpnan 6ypuinr 3ambiH
MHXXeHepyyaAnMH
6aTanraaxkyynant XMMCaH rapan
3ypar, banpuwnaap
TOA0PXOMNCOH.

78-7

= uwsa: Tamasraarasrym oruom
MYPYMAT 3ypar.

A ﬂ 8) 82.424 KM - 10) 74.446 KM

393 394

Source: MPEW Road Safety Survey Report (2015)
ASIA-PACIFIC
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APTA XOM)X33HUH TOJIOBJ16JIT

5. Sharp road curvature Safety measures that can mitigate accidents and injuries
Deteilsiorall tiorp road curvarare locatips ape proviced i Appendix, pige 389, Adequate advance warning signage, such as chevron markers, should be placed so that the driver
INR 6.29 crores is given sufficient time to react to the scenario and adapt the speed and steering maneuver
Number.of fatal victims: 5:; N“":z;rg’lfzzrg’(;‘; vicdms: 18 accordingly. Wherever possible, the width of the shoulder at the outer edge of the curve should

be increased to accommodate space for vehicles, especially large trucks.

Safety measure: Install adequate advance warning signage
BCR | 1styear: 3.53 | Subsequent Year(s): 62.15

FIGURE [ 1: A SHARP CURVE AT KHOPOLI EXIT WHICH IS PRONE TO ACCIDENTS.

The expressway has many sections of sharp road curvatures which require the driver to reduce
speed and steer carefully. Excessive speed, or improper steering maneuvers, result in the vehicle
running off the roadway or rolling over due to centrifugal forces.

Since it is not easy to rebuild and realign curved roads, the only suitable solution is to provide
adequate advance warning signs for the driver so that he/she can reduce the speed of the vehicle
and maneuver through the curve safely.

Source: MPEW Road Safety Survey Report (2015)
ASIA-PACIFIC
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OCJIbIH IIWH2KJIDH IHAJITAJT, AYH IIUHKHWJITI3

XAPAMKUJITUNUT CAUYKPYY/IAX Hb

Contributing factor Fatahlk\l;i?:zims Iniurzz-vuifctims o o
(Averageperyear) | (Average peryear) Temep Tyy3aH xalunara Hb TO40PXOW/ICOH 4 acyya/bliH WKUNAIN IOM.
1 | Narrow/No shoulder 19 66

[9XA33 3H3 Hb 3apum Banpwmng yp AyHTYM baiis.

O

2 Roadside/Median concrete structure 24

3 Poor/ineffective road signage 6 17
4 Roadside steep slope/drop-off 5 24
5 Sharp road curvature 5 18

w

5

7 Unguarded Bridge/Jersey wall

8 Gaps-in-median 2 16
9 Unguarded underpass 2 5

10 | Entry/Exit road 2

11 | Driver vision obstruction 1 4

12 | Roadside trees 1 2

13 | Curb stones 0 6

14 | Guardrail end taper 0 2

15 | Flower pots in the median 0 1

Source: MPEW Road Safety Survey Report (2015)
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TOMOP TYY3AH XAIIIJIATA AATAAJ] YP IYHI'YH BAHJIAT B3?
OCJ/IbIH IMH)XJI3H LIAJITAJIT, [YH LIMH)XXHUJTIIHHUH YP
JIYH

Temep Tyy3aH XaanTHbl Y3YYP Hb XypPATan T99BPUNH
X3P3rcAnmr araapT xeeprex 6onsowryi
b !"i ‘ \6’,‘ ""“‘ l " e

A Aq‘li:-.' ‘.‘.-

d SHITX3MUIH 3aMblH caHAaf) IRC SP 99- 2013 lO 7 7 - : (3H3TX3FVIVIH 3aMblH CTaHﬂ.aIOT) IRC:SP:99- 2013,10.7.5.b

<=
7
-l

8 & “Tyy3aH xaanmHel y3yypuliH 60108CPYYAaAM Hb MAWUHbI2 0pOl
" TyysaH xaanm He olipmoxc byl manelH atoynaac 30 mM-35¢ § © 033p33C, 3C63/1 OHU206P UOXUYAaxaac Xameaani, cynbsx, casnax,

6aeaeyu bypaH eHdepm cyHeaz20caH balix ba s8ax masibiH | eHx,gyynaxeyu 6aiix écmol. mgeceeﬂgUH 66c7nc§%clp3)/1)/gaﬂm HE oo
8 yinoeapnseyuliH cucmemuliH 0aeyy balix 6a Ela-EY] -
e awyﬂaac yaaw 7.5 m- ulH 3auo 5Vp9H eHdepm Ype3/1)#s19X ZIUH my%wunmb/H cmaHoapmeie ))(/C);HZGCCIH balix écmod.”

ecmoU

R e - T T R S Ry AN R0 e NS AR
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OCJIbIH MHMAKJISH WAJITAJIT, AYH HWHKKWJIT'93
YP AYHTOU XAMI'AAJIAJITbIH YPT

— — - Start of tyre mark — Face of the |
on the median obstacle

Concrete Structures

Tron
irees

OHB Pillars

Underpasses

——
Determination of crash barrier runout lengths for expressways in
India based on crash data analysis.

Vernon Chinnadurai, Ravishankar Rajaraman, Muddassar Patel

" '“\ 4 %Q\s T

e [0TT9

Source: “Determination of crash barrier runout lengths for expressways in India based on crash data analysis.”, JP Research, IRF World Road Meeting 2017
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OCJIbIH IIWMHMKJI9H AJITAJT, AYH HWHKKWJIT'93

[IUHXXWUJITI9HWY 6MHO BOJIOH JIAPAA

JP Research India Pvt. Ltd.

Contributing Infrastructure Factors 2016 2017 2018 Effect on overall fatalities on MPEW
(Mumbai-Pune Expressway) Killed  Serious Killed  Serious | Killed  Serious Year Killed % Reduction
Roadside/Median Concrete Structure 15 28 0 0 0 6 from 2016
Unguarded Overhead Bridge Pillars 4 2 0 0 1 2016 151 -
Unguarded Bridge/Jersey Wall 5 1 3 0 2017 105 30%
Unguarded Underpasses 9 0 0 0 2013 110 27%
2019 92 39%

Bull-nose type end treatment
T ; Source: Maharashtra State Highway Police
it i ' https.//highwaypolice.maharashtra.gov.in/en/reports/

Run out Iength improved
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XYPAAHI'YU

CaiH YaHapbIH OC/IbIH M3433/13/1

AT :

gp

g, v
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ACyynT, CaHan XYC3IATUMH Tanaap Xxonboo bapuHa yy:
dshelton@adb.org

ravishankar@jpri.in
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