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Identification of contributing factors, black spot analysis, treatment planning and implementation
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CASE STUDY: MUMBAI-PUNE EXPRESSWAY

 In 2012, JP Research initiated scientific crash investigations.

 With the cooperation of Maharashtra State Highway Police.

 Over 150 fatalities annually.

 Over-speeding major cause of road crashes as per police and news reports.

 JP Research investigations and contributing factors analysis revealed:

 Sleepy drivers an equally high problem as over-speeding.

 Run-off road crashes were the highest crash type leading to fatalities and serious injuries.
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CRASH INVESTIGATION FINDINGS
MUMBAI-PUNE EXPRESSWAY (2012-2014)
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Source: JP Research Mumbai-Pune Expressway Road Accident Study Report 2012-2014
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MUMBAI-PUNE EXPRESSWAY
CRASH DATA ANALYSIS

 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 SaveLIFE Foundation (NGO) with support from Mahindra 
Rise (sponsor)
 http://savelifefoundation.org/wp-content/uploads/2016/12/V3_MPEW-

Road-Safety-Survey-Report_SC2-1.pdf
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MUMBAI-PUNE EXPRESSWAY
INFRASTRUCTURE CONTRIBUTING FACTORS

15 infrastructure contributing factors 

influencing accidents and injuries.
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Source: MPEW Road Safety Survey Report (2015)
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MUMBAI-PUNE EXPRESSWAY
INTERVENTION PLANNING
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 Each location has been specified 
with photograph and chainage 
location for validation by road 
engineers.

 Example: Photos of sharp 
curvature with no signage.

Source: MPEW Road Safety Survey Report (2015)
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MUMBAI-PUNE EXPRESSWAY
INTERVENTION PLANNING
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Source: MPEW Road Safety Survey Report (2015)
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CRASH INVESTIGATION AND ANALYSIS
FOR IMPROVING IMPLEMENTATION EFFECTIVENESS
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Source: MPEW Road Safety Survey Report (2015)

Image Source: RASSI Database

Guardrails are a solution for the 4 problems identified.
But some locations with guardrails did not show effectiveness.
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7 9



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

6-7 Mar 2023 JP Research India Pvt. Ltd. 10

Source: MPEW Road Safety Survey Report (2015)



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

WHY ARE GUARDRAILS INEFFECTIVE?
CRASH INVESTIGATION FINDINGS
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Image Source: RASSI Database

(Indian road standard) IRC:SP:99-2013, 10.7.7

“The barrier shall be extended at full height not less than 30 m in 
advance of the hazard on the approach side, and shall continue at 
full height for 7.5 m beyond the hazard on the departure side.”

(Indian road standard) IRC:SP:99-2013, 10.7.5.b 

“End treatment shall be such that it does not spear, vault or 
roll a vehicle for head on or angled impacts. The end 
treatment shall be as per manufacturer's system and 
satisfying the test standards as perEN1317 or NCHRP350.”

Guardrail run-out length too short Guardrail-end tapers can launch a speeding vehicle into air
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CRASH INVESTIGATION AND ANALYSIS
MPEW - EFFECTIVE GUARDRAIL RUNOUT LENGTH
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To-scale scene diagram

Determination of crash barrier runout lengths for expressways in 
India based on crash data analysis. 
Vernon Chinnadurai, Ravishankar Rajaraman, Muddassar Patel

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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Contributing Infrastructure Factors

(Mumbai-Pune Expressway)

2016

Killed Serious

Roadside/Median Concrete Structure 15 28

Unguarded Overhead Bridge Pillars 4 2

Unguarded Bridge/Jersey Wall 3 5

Unguarded Underpasses 6 9
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CRASH INVESTIGATION AND ANALYSIS
MPEW – BEFORE/AFTER ANALYSIS

2017 2018

Killed Serious Killed Serious

0 0 0 6

0 0 1 2

1 3 0 0

0 0 0 0

Year Killed
% Reduction 

from 2016

2016 151 -

2017 105 30%

2018 110 27%

2019 92 39%

Source: RASSI Database – JP Research India Pvt. Ltd.

Source: Maharashtra State Highway Police
https://highwaypolice.maharashtra.gov.in/en/reports/

Effect on overall fatalities on MPEW

Run-out length improved Bull-nose type end treatmentGuardrails absent or ineffective (2016)
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SUMMARY
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CRASH DATA COLLECTION &ANALYSIS TARGETED IMPROVEMENTS

Mumbai – Pune Expressway:
39% reduction in fatalities 

(151 in 2016 to 92 in 2019)
Source: Maharashtra State Highway Police

Kolkata City: 
35% reduction in fatalities 

(413 in 2015 to 267 in 2019)
Source: Kolkata Traffic Police

DATA-DRIVEN ACTION
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For any queries or feedback, please contact:

dshelton@adb.org

ravishankar@jpri.in
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