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Working Group on 4 ‘E’s of Road Safety- Engineering (Vehicles)

Chapter 1
Objective and Executive Summary

Vehicles are the most important elements of roads and transportation. Vehicular and occupant safety
has been always the focus area of all regulations in past. Vehicle Engineering in the global scenario has
matured to a great extent. With the globalization of automotive sector, in Indian scenario also vehicle
designs have more or less assumed standardized practices. Road safety is a shared responsibility of 4 ‘E’s
and vehicle engineering is one of them. Improvements in road designs and vehicle designs should go
hand in hand and work towards enhancement of road safety.

Working Group on Road Safety- Engineering (Vehicles) therefore examined the aspects of vehicular and
occupant safety during complete life cycle of the vehicle. As per the terms of reference, macro and
micro dimensions of safety are captured in the chapter on Vision and Goals for the country. As an initial
goal, India should target at reducing the rate of fatalities on road. As a long term plan, the country
should work towards “vision zero”.

Deployment of these goals and vision at vehicle engineering aspect are further detailed in respective
chapters. Compliance to the safety standards at the time of vehicle construction is a continual and well
established process. Over view of Safety Roadmap is given along with short term and long term
engineering solutions as are envisaged for different categories of vehicles. Future area of work related
to formulation of standards is also covered.

Periodic inspection of in-use vehicles for compliance to safety and emission norms assumes great
importance in a country like India, where total useful life of vehicles is very high. With the initiative from
Government of India, modest beginning is now made to set up computerized 1&C centers in select cities.
We have to still go a long way in order to achieve desired results of safety of in-use vehicles. Detailed
action plan for country-wide implementation of 1&C regime is laid out in the chapter- Safety of in-use
vehicles. It also briefly outlines the requirement for End of Life Vehicle (ELV) regulations as a long term
requirement in Indian scenario.

Accident data generation and analysis is expected to provide vital information to the policy makers,
vehicle designers, users, insurance agencies and many more. In its current situation, this important
aspect needs detailed scientific study. Existing manpower, available skill sets and infrastructure should
be upgraded in order to support the growing need of scientific and factual data. Chapter on accident
analysis provides review of international scenario and proposed action plan for India.

With the above comprehensive action plan for vehicular safety, country should also take advantage of
large penetration of IT services and embedded electronics in transportation sector. Intelligent Transport
System (ITS) is emerging a as a promising focus area. While the scope of the Working Group is restricted
to vehicle engineering, the chapter on ITS provides brief information about possible technologies
available in various applications. ITS is a multi-disciplinary subject and there is need to establish policy
and targets for its implementation in a phased manner.
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The Chapter gives background regarding formulation of the Working Group and its deliberations. It
outlines the overall contribution of the group towards completion of task as per the terms of reference.
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Introduction and Background
1. Constitution of Working Groups on Road Safety

Government of India formulated 5 separate Working Groups on 4 ‘E’s of Road Safety,
i.e. Engineering, Enforcement, Education and Emergency care. The Office order and
Terms of Reference is given in Annexure | of this chapter. Working Group on Engineering
(Vehicles) was constituted as under:

i.  Sh. Shrikant R. Marathe, Director ARAI Chairman
ii.  Sh.Vishnu Mathur, DG, SIAM Member
iii.  Sh.U. Sudhakar Rao, ED, ASRTU Member
Iv.  Sh. Dinesh Tyagi, Director, iCAT Member

v.  Sh. Vijay Khullar, President, UICBA Member

Vi. Ms. Rashmi Urdhwareshe, Senior D.D., ARAI Convener

In addition to the members, the Working Group also received valuable support from
experts and senior officers of Automotive Research Association of India (ARAI).

2. Deliberations

The Working Group held 2 formal meetings and other follow up discussions amongst
members. Considering short time available for its deliberations, WG decided to
effectively rely on telecons and emails and also take support from the experts available
in ARAI. Accordingly, the committee appreciates the efforts of ARAI experts in giving
detailed and studied reports on various topics that are covered in the report.

During the course of deliberations, Convener received specific request from one
individual (Shri. Praveen Shetty, Mangalore) to co-opt him on the committee. However,
in the interest of time it was decided to restrict his participation by way of specific
suggestions on the topics under discussion. However, no specific suggestions were
received from him.

The Working Group also noted the efforts going on in establishment of National
Automotive Board (NAB) conceived by DHI, which is under approval by the Cabinet.

3. Brief Outline of Work

As per the terms of reference, members examined the overall gamut of vehicular and
occupant safety and it was agreed to have following outline of work:

a. Safety rules for Vehicle Construction and its approval (Present and future)-
Comprehensive plan for various categories (2 W, 3 W, small passenger vehicles, large
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passenger vehicles, goods vehicles, agriculture tractors, CEVs and other special purpose
vehicles should be outlined
b. Safety aspects during complete life cycle of vehicles to be addressed:

Vehicle Type Approval and Vehicle Inspection and End of Life and scrapping of
initial registration maintenance requirements old vehicles

c. Vehicle technology for sustainable mobility should be captured- Eco-friendly vehicles,
multi-modal transport approvals, ITS, state/ city specific plans, etc
d. Establishing close link of following:
i. Linkage of TA data with vehicle registration, inspection and end of life
ii. Accident data, analysis and its link to regulations
iii. International harmonization of safety regulations
4. Report

Working Group has consolidated its study on 5 major topics, namely:

1. Safety Vision and Goals- This chapter is aimed at conceiving an overall picture of
vehicular and occupant safety as a short term as well as long term plan. While
considerable ideas are drawn from other developed countries, their specific
relevance in Indian scenario is thoroughly examined. Working Group also proposes
specific long term and short term goals towards road safety.

2. Safety Standards- Roadmap- India has adopted step-wise approach to introduce
mandatory safety standards for various categories of vehicles. Safety roadmap is
also drawn in order to achieve harmonization with international safety regulations
related to vehicle testing and approval. All the details regarding past, present and
future implementation, are captured in the report. Specific recommendations are
also made to cover the existing gaps effectively.

3. Safety in vehicles-on road through | & C- As a comprehensive plan for vehicular
safety it is essential to effectively implement Inspection and Certification (1&C)
program for all categories of vehicles. Proposed plan for country-wide
implementation is detailed out. At a later date, the 1&C program should also be also
integrated with End of Life Vehicle

4. Accident Investigation- Accident data assumes vital importance in matters involving
future policies, expansion plans, safety regulations, vehicle designs, etc. A structured
and scientific approach is proposed to achieve the objectives.
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5. Intelligent Transport System (ITS) - It is envisaged that there would be large
penetration of electronics and IT in transportation. Summary of global scenario is
captured and its potential in India is examined.

The report gives specific recommendations related to each one of the above aspects.
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This chapter highlights the overall vision of vehicle and occupant safety. It also aims at setting up short-
term and long term goals at national level for enhancing road safety.
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Chapter 3
Safety Vision and Goals
Introduction

While the need for the mobility is well understood, the phenomenal growth in the
vehicle population with lagging infrastructure is producing lot of undesirable outputs,
challenging the very sustainability of the Mobility Industry. Safety on the road is one of
the biggest challenges of the era. Various components of safety can be listed as:

0 Road Safety

0 Vehicular Safety

o0 Occupant Safety

0 Environmental Safety

This report focuses on Vehicular and occupant safety

The challenge of improving safety calls for multi-disciplinary efforts. The overall system
approach required to be addressed to improve safety can be well understood with the
flow chart below.

The overall System Approach of Mobility — desired and undesired outputs
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While addressing the engineering aspects of the 4Es, it will be pertinent to look at the
Haddon Matrix which gives an analytical approach towards the factors influencing Road
Safety.

FACTORS

VEHICLES AND EQUIPMENT ENVIRONMENT

Information Roadworthiness ROS%De(‘;"gn
CRASH Attitudes Lighting f;” Outoa
PREVENTION Impairment Braking Spyeed Limits
Police Handling Pedestrian
Enforcement Speed Management Eacilities
INJURY Occupant restraints Crash.
PREVENTION Use of Other safety orotective
DURING THE Restraints devices roadside
CRASH Impairment Crash protective objects
design
LIFE First-aid skill Rescue
Ease of access g
SUSTAINING Acce_ss to Fire risk faC|I|t|es.
medics Congestion

Haddon Matrix
2. World Scenario

0 Most of the Safety Regulations have been implemented in Europe and USA.

o While the regulations have addressed only on minimal safety, the advanced
countries have gone ahead with Consumer driven safety ratings like New Car
Assessment Programs (NCAP).

a. Euro NCAP
b. ANCAP
c. JINCAP
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occupants) because of differences in mass, size and geometry—including, among
other factors, body shape, ride height and bumper height.

Examples of Incompatibility in Car-to-Car Collisions
b. Intelligent Traffic Systems to improve the traffic situation

Indian Scenario

o
o

@]

In India most of regulations have been aligned with ECE Regulations.
Regulations related to
a. Active Safety like, Braking, Lighting and Signaling Devices, Visibility, Conspicuity,
Tyre Safety, Audible Warning Devices, Safety Glazing & Mirrors.
b. Passive Safety like, Safety Belts and their Anchorages, Seats and their Anchorages,

Collapsible Steering, Interior Fittings, Under Run Devices for Commercial Vehicles,
Super Structure for Buses, Survival Space Assessment for Commercial Vehicles have
been mandated.

In spite of large number of safety regulations had been notified, implementation on

the road is still lagging.

Regulations related to occupant safety and Crashworthiness are yet to be

implemented.

Commensurate testing and R&D facilities are being setup under Government of India

NATRIP initiative.

Accident Research Centre has been also visualized but work has to commence.

The road safety working groups around the country have started activities in

pockets.

Public awareness in road safety is increasing thereby creating collective will to

prioritize the issue.

The high cost of road crashes, fatalities and injuries to the economy is now well

understood.

India contributes 8% fatalities with only 1% vehicle population contribution.

75% of victims are vulnerable road users (Pedestrians and two wheeler users).

As per the detailed age profile of accident victims other than the drivers available

for the year 2009 it is observed that the age group (25-65 years) accounted for the
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largest share of 53% of total road accident casualties followed by the age group
(15-24 years) with a share of about 30%. Hence, about half of the road traffic
casualties are in the age group (25-65 years), which is the key wage earning age
group. The loss of the main earning member can be disastrous, leading to fall in
income of the household and lower living standards.

Amongst the vehicle category - trucks, tempos, tractors and other articulated
vehicles accounted for the highest share in total road accidents (22.6%) followed by
two wheelers (22.4%), cars, jeeps and taxis (20.6%), buses (8.7%), auto rickshaws
(6.9%) and other motor vehicles (10.9 %) in 2009.
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3.1 Extract of Indian Safety Scenario (Reference: WHO Report on Global Status on Road Safety)
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Safety Vision and Goals

Proposed Road Safety vision and goals of India
4.1 Vision

To reduce the fatalities and injuries due to Road Traffic Accidents by 4E (Engineering,
Enforcement, Education and Emergency Medical Services).

4.2 Goals

Stage | Goal (2011-2020): Reduce the increasing rate of fatalities

Stage Il Goal (2020-2030): Reverse the trend of fatalities and injuries over next
decade

Stage Il Goal (2030 and beyond): “Vision Zero” to pursue no road fatalities or
road accident injuries.

The Global Road Traffic Incident
(GTI) deaths clearly show an
increasing trend in number of
fatalities and serious injuries (Ref:
UN Decade of Action for Road Safety
2011-2020).

It can be seen from the Graph

(Global RTI Deaths & Serious Injury

trends) that, with the right action,

up to 5 million lives could be saved

and 50 million injuries prevented during the next decade. This would represent a
reduction of about 50% on the predicted global death toll by 2020. As advanced
countries have been successful in reversing the trend of the fatality, the onus is on
developing countries like India to control the fatalities.

In Indian context, the data available on fatality from MoRTH report clearly shows the
urgent action warranted. (Value of 2010 updates from latest report of National Crime
Records Bureau or NCRB)
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No. of fatalities due to Road Accidents in India (2001 - 2010)

160,000
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Rising Trend of Indian Road Fatality in the decade (2001- 2010)
5. Safety Roadmap of mandatory standards

In this regard a self-explanatory macro picture of Safety Road Map has been captured
covering every five years and the focus areas of Vehicular Safety which are addressed or
being addressed. Details about Safety Roadmap are given in Chapter 4.
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6. Engineering solutions and enabling technologies for improving vehicular and occupant

safety

It is understood that the challenge of Road Safety can be met only by simultaneous and
coordinated Multi prong approach of 4Es (Engineering, Enforcement, Education and
Emergency Medical Services). The summary of major engineering solutions and enabling
technologies for improving safety can be categorized according to the priorities as Short
Term (3-5 years), Intermediate (5-10 years) and Long Term (>10 years) as given in Table |

below:

Table 1

ENGINEERING SOLUTIONS AND ENABLING TECHNOLOGIES FOR IMPROVING SAFETY

TIMELINE PASSIVE SAFETY ACTIVE SAFETY and GENERAL SAFETY
Two Wheelers Visibility & Conspicuity of Vehicles
o Setting and enforcing mandatory | o  Night Vision
use of crash helmet- Bicycle and | o Visibility Enhancement by use of
Motorcycle Helmets. cameras
0 Development of Lighter and | o Daytime running lights
Ventilated Helmets to increase the | o  Use of reflective tyres
usage. 0 High-mounted stop lamps in cars
0 Use of Proper Rider Gear 0 Improving the visibility of non-
3 Wheelers motorized vehicles
o0 Improve Driver seat o0 Improving visibility for 3 wheelers
0 Occupant safety and comfort 0 Conspicuity of Pedestrian and
Passenger Cars & Utility Vehicles Vulnerable Road users
o Safety Belts for all vehicle | o LED technology with less power
occupants consumption allowing daytime
SHORT TERM Safety Belt Reminders r_u_nning of h_ead lamps
Crashworthy vehicle structures Stability & Braking
(3-5yrs)

Car occupant protection

Frontal and side impact protection

Occupant restraints like Airbags,

Air-curtains, and Head Restraint

with  controlled backset for

avoiding whiplash injuries.

Commercial Vehicles

0 Retrofitting Under Run Devices for
in-use Heavy Commercial Vehicles

0 Bus Code implementation and

accreditation of Bus Body Builders
to bring uniformity in the bus
body design and enhance safety
and comfort to the passengers.

0 Mandatory use of Tachographs

O OO0 O0OOo

0 Anti-Skid braking (ABS)

0 Tire Pressure Monitoring

Use of Speed Limiting Devices and

Functions

0 Setting and enforcing speed limits

0 Speed enforcement on rural roads

0 Speed limiters in heavy goods and
public transport vehicles

0 Electro-magnetic Compatibility
(EMC)

10
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o0 Fire protection in buses

o0 Component CoP testing for all safety critical components

INTERMEDIATE
(5-10yrs)

Pedestrian Safety

o Safer car fronts to
pedestrians and cyclists

o Safer bus and truck fronts

Child Restraint Systems

o Safer Child Seats for children of all
age groups

Commercial Vehicles

0 Truck Code implementation

0 Trailer Code implementation

Agricultural Tractors and Construction

Equipment Vehicles

0 Rollover Protective Structure along
with Safety Belts for tractors

0 Falling object protective structures
with enclosed cabin.

o0 To enhance safety requirements
for  Construction  Equipment
Vehicles and Off Road Vehicles
under CMVR certification.

protect

Use of Speed Limiting Devices and

Functions

0 Speed Gun

0 Speed cameras

Crash Avoidance Systems

o0 Collision Avoidance Techniques like
lane departure warning, Adaptive
Cruise Control, Adaptive Front
Lighting

0 Advanced Vehicle Stability Control
technologies like Electronic
Stability Control (ESC)

General requirements

0 Alcohol interlocks

o Safety against displaced luggage

0 Quality marking for Safety critical vehicle components.

o CoP of all Safety critical components

based on volumes of production.

LONG TERM
(>10yrs)

Vehicle Compatibility

o Design of the vehicle structure for
colliding partners’ safety

Advanced Restraint Systems

0 Adaptive Head Restraint

0 Smart Restraint Systems sensitive
to occupancy and its
Anthropometry

Vehicles to Road Furniture Interaction

0 Protection against  roadside
objects like Poles, Trees and
narrow objects

0 Development of Road Restraint
Systems

Indian  NCAP

regulations

o0 Introduction of Indian NCAP for
evaluation and overall safety

System-  beyond

rating of vehicles

Driver Assistance Systems
o Drowsiness Alarm
o Vehicle to Vehicle Communication

o0 Intelligent Transport Systems for
better traffic management

0 Whole vehicle CoP implementation

11
































































































































































WORKING GROUP ON 4 ‘E’ OF ROAD SAFETY- ENGINEERING (VEHICLES)

Accident Investigation

Chapter 6

7/20/2011






Accident Investigation

Chapter 6
Accident Investigation

Road Safety is of growing concern in the present day world. The statistics of accidents, their
collection, assimilation and analysis is an important area in Road Safety as this leads to the
understanding of the root causes of accidents and evolve methodologies to reduce them. The
objective of the accident data collection, analysis and re-construction is to provide information
to the designer, the causes of the accidents and possible remedies to prevent and soften them.

1. Need for Accident Investigation
Road Safety is directly quantifiable with accident data. However, mere data is not adequate
arriving at technically sound conclusions and action plans. In India, the need for accident
investigation is fast arising on account of following facts:

The increasing trend of fatalities in our country is a challenge for all involved parties.

The pattern of accidents in India is much different as compared to developed
countries. The number of pedestrians, cyclists and 2-wheelers involved in the
accidents in India is much higher in India. Hence, it is necessary to develop different
techniques in this area for India. The priorities of safety measures with regard to life
saving potential, as they can be found in Europe or other countries, cannot be
transferred to India as they are.

o So National level accident research is needed to derive an adequate safety strategy.
o This is a challenge for industry, but also for the governments and researchers of the
emerging countries where mobility penetration is on the rise.

2. World Status
In developed countries, this activity has become a well-established science which is carried
out jointly by the specialized agencies of accident investigators, police departments,
hospitals, vehicle manufactures, Non-Government Organizations, etc. Specialized formats
have been developed by the agencies to be used by the Police, so that no essential data is
missed. Computer Programmes have been developed to analyze the results. Based on the
database and analysis, a number of techniques have been developed for accident
reconstruction — both computer based and experimental for validation. In USA the national
accident data base called FARS (Fatality Accident Reporting System) and NASS (National
Accident Sampling System) is maintained and it is obligatory to add every fatality report in
uniform format. (standard format attached) In Germany data base called GIDAC (German in
depth accident collection) is available for researchers, designers and regulators. In Japan,
Institute for Traffic Accident Research and Data Analysis (ITARDA) is responsible for
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publishing extensive Accident Statistics. Thailand Accident Research Center (TARC) is the
national center for collecting scientific information regarding road accidents in Thailand.

The road accident data is always referred for any improvement in vehicle regulation. Apart
from this many OEs have their full-fledge teams for accident investigation and analysis.

There are national targets both short term and long term to reduce fatality. There have
been many collaborative accident research teams consisting of various manufactures and
research institutes in Europe. With focus efforts, the advanced countries have reducing
trend of number of fatalities. (as seen in the Graph below extracted from WHO report on
Global Status Report on Road Safety — Time for Action)
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In spite of low motorization in Low Income and Medium Income countries road traffic
deaths are more.

High Income Countries (HIC)

Middle Income Countries (MIC)
Low Income Countries (LIC)

Population, Road Traffic Deaths, and Registered Motorized Vehicles by income group

3. Indian Scenario
o Collection of accident data is very poor in India as this is based on the police
records only. India’s vehicle population is just 1% of the world while 8% of
world’s accidents occur in India. The national highways comprising 2% of the
entire road network in the country accounts for 20% of the total road accidents.
0 There has been no scientific comprehensive study. Accident Research centre has
been identified under NATRIP.

No. of fatalities due to Road Accidents in India (2001 - 2010)
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Trends in Road Traffic Deaths in India
o India contributes 8% fatalities with only 1% vehicle population contribution
0 75% of victims are pedestrians and two wheeler users.
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0 85% of accidents happening worldwide occur in developing countries.
0 Three major causes of human casualties in 2020 would be ** —
1. Heart disease
2. Major depression
3. Road traffic accidents
**According to an independent study by WHO
Indian Roadmap
Resources required for conducting accident data collection is also included in the report.
Detailed accident investigation and analysis will help in the following;
0 Giving inputs to formulate / amend various safety standards
o Decide the priorities in implementation of regulations.
o Improving vehicle design.
0 Up gradation of road infrastructure.
NATIONAL LEVEL ACCIDENT RESEARCH CENTRES IN INDIA

Considering the vast spread of the country at least 4-5 parallel teams will have to work in
various regions of India and consolidate the national data. In this area contributions from
companies willing to volunteer should be encouraged.

Schematic of Accident Research Centre working with the Sub centre

FUNCTIONS OF NATIONAL ACCIDENT RESEARCH CENTRE
0 This center will work as a Center of Excellence for in-depth data Analysis.
o Contribute significantly for inputs for policy making at national level.
o Sharing of experiences between various sub-centers and promotes synergy.
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o0 To create a National Archive for ready reference.
FUNCTIONS OF ACCIDENT DATA AQUISATION SUB CENTERS
0 Responsible for collecting Accident Data in identified sub region.
0 Reporting it uniformly into the national archives. One of the illustrative forms used
in National Accident Sampling System (NASS), USA is attached.

A typical example of recently conducted Accident Data Investigation is available from Tamil
Nadu state. It was carried out by organization called JP Research with the support and
cooperation of the Kanchipuram district police and Tamil Nadu police from 1 September
2008 to 15 October 2008. It conducted detailed investigations of accidents occurring on the
National Highway 45 over a 60 km stretch. The primary objective was to collect and analyze
India-based traffic crash data to begin to create a sound basis for decision making for

improving safety on India’s roadways. Detailed information on the work is available at the
following links:

o http://www.tnpolice.gov.in/trafficimprove/e-TrafficMag.pdf

o0 http://internationaltransportforum.org/irtad/pdf/seoul/P02 Rajaraman.pdf
TYPICAL STEPS THAT CAN BE FOLLOWED BY SUB CENTERS FOR
UNDERSTANDING AN ACCIDENT

Step 1: On-the-scene documentation

Step 2: Inspection of the vehicle(s)
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Step 3: Gathering injury information

Step 4: Road user Interview

Step 5: Reconstruction

Step 6: Storage in accident database

Step 7: Statistical analysis

——
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O O 0O 0O 0o o0 oo

COMPOSITION OF THE ACCIDENT DATA ANALYSIS TEAM
Mechanical / Automotive Engineering

Civil engineering or land survey

Biomechanics, Legal medicine or Trauma Surgery
Psychology

Statistical analysis

Computer Science and Database Management
Communications.

ACCIDENT DATA ANALYSIS STAKE HOLDERS

. Accident Data Acquisition Team

' Insurance Agencies

@ Hospitals & Trauma Care Centers

@ 7ovwn Planning & Road Planning Departments

@ ~utomotive Companies

5. Actionable Points
Following actions emerge out at the national level to address the need for accident
investigation system:

(0]

The development of a comprehensive road accident data system should be fully
integrated into national road safety plans.

It is essential to have strategic alliance with one or more of the International
organizations / Government Bodies who have successfully implemented accident
investigation exercises in their countries. Annexure | gives the various
International organizations / government bodies with their website details for
further references.

With the help of above mentioned cooperation a comprehensive plan needs to
be formulated. This plan should also indicate all resource requirement, financial
impact along with modalities to train Road Transport personnel for establishing
Accident Data Investigation teams.

A National Accident Research Centre needs to be established at an early date.
The Accident Data should be made available to all stake holders for collective
efforts to reverse the trend of fatality in the years to come.

Some of the MNC OEs are keen doing accident data measurement. We should
take the opportunity by supporting them suitably.
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0 A Project proposal on “Automotive Accident Data Collection, Analysis and Re-
Construction” prepared by The Automotive Research Association of India (ARAI),
Pune has been attached for ready reference.

0 Accident data is collected for various purposes and various levels for addressing
specific functions. Table summarizes these levels that can be achieved over a

period of time:

Timeline Level Source of Data Functions / Level of
Data Collection
SHORT TERM Base o0 National Accident 0 Priorities
Data o Trends
(3-5yrs) 0 Progress of targets
INTERMEDIATE Intermediate | o Specialist police o] Identificatio_n of Blame
0 Reports 0 Reconstruction of pre-
(5-10yrs) 0 Insurance Reports crash events
In-depth 0 Special Investigations | o  Accident Causation &
Injury Causation
0 Basic Research
LONG TERM 0 Engineering feedback
(>10yrs) o Technical Standards
Specialist 0 Research Studies 0 Specific Research
Questions
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ANNEXURE |

COUNTRY & ORGANIZATION

CONTACT DETAILS / WEBSITE:

USA
1. Fatality Analysis Reporting System (FARS)
2. National Accident Sampling System (NASS)

http://www-fars.nhtsa.dot.gov

Great Britain
1. Department for Transport (DFT)

www.dft.gov.uk

Sweden http://www.transportstyrelsen.se/en
STRADA - Swedish Traffic Accident Data Acquisition /road/STRADA/
Germany http://www.gidas.org/

1. German In-Depth Accident Study (GIDAS)
2. Federal Highway Research Institute (BASt)

http://www.bast.de

Japan
Ministry of Land, Infrastructure and
Transport (MLIT)

http://www.mlit.qo.jp/en/index.html

Australia
Department of Infrastructure and Transport

http://www.infrastructure.gov.au/ro
ads/safety/

Netherlands
Institute for Road Safety Research (SWOV)

http://www.swov.nl

New Zealand
Crash analysis system (CAS)

http://www.nzta.govt.nz/resources/

OTHER INTERNATIONAL ORGANIZATIONS

International Traffic Safety Data and Analysis Group
(IRTAD)

http://internationaltransportforum.o
rg/irtad/index.html

Asia-Pacific Road Accident Database (APRAD)

http://www.unescap.org/ttdw/data/
aprad.aspx

Community database on Accidents on the Roads in
Europe (CARE)

https://webgate.ec.europa.eu/care
bo/
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U.S. Department of Transportation
National Highway Traffic Safety
Administration

GENERAL CRASH FORM

National Automotive Sampling System
Crash Causation Special Study

1.

2.

Primary Sampling Unit Number

Case Number - Stratum

CRASH DESCRIPTION

Describe the crash sequence in detail including events/driver actions which resulted in crash occurrence.




U.S. Department of Transportation
National Highway Traffic Safety
Administration

GENERAL C

1. Primary Sampling Unit Number

Case Number - Stratum

IDENTIFICATION

3. Number of General Vehicle

Forms Submitted

Date of Accident
(Month/Day/Year)

5. Time of Accident

Code reported military time of accident.

2400
9999

NOTE: Midnight

Unknown

object in the right columns.

CRASH EVENTS

For each event that occurred in the crash, code the lowest numbered vehicle in the left columns and the other involved vehicle or

RASH FORM National Automotive Sampling System

Crash Causation Special Stud
SPECIAL STUDIES SPECIAL

Check () each special study that has been completed; code 1 for
the checked special studies and O for the special studies not
checked.

Heavy Truck Causation

NUMBER OF EVENTS

11. Number of Recorded Events
in This Crash
Code the number of events which
occurred in this crash.

Vehicle
Accident Event Vehicle Class Of General Number Class Of General
Sequence Number Number Vehicle Area Of Or Object Vehicle Area
Damage Contacted Of Damage
2. 0 1 3. 4. 5. 6. 7. 18.
9. 0 2 20, 21, 2. 23, 24, 25.
26. 0 3 27 28 29. 30 31 32.
33. 0 4 34 3% 6 37__ 38 39.
40. 0 5 41 42 43 44 45 46.

IF GREATER THAN FIVE EVENTS, CONTINUE CODING ON THE CRASH EVENT SUPPLEMENT.




CODES FOR CLASS OF VEHICLE

(00) Not a motor vehicle (31) Large pickup truck (< 4,536 kgs GVWR)
(01)  Subcompact/mini (wheelbase < 254 cm) (38)  Other pickup truck (< 4,536 kgs GVWR)
(02) Compact (wheelbase > 254 but< 265 cm) (39)  Unknown pickup truck type (< 4,536 kgs GVWR)
(03) Intermediate (wheelbase > 265 but < 278 cm) (45)  Other light truck (< 4,536 kgs GVWR)
(04)  Full size (wheelbase > 278 but< 291 cm) (48)  Unknown light truck type (< 4,536 kgs GVWR)
(05)  Largest (wheelbase > 291 cm) (49) Unknown light vehicle type
(09)  Unknown passenger car size (50)  School bus (excludes van based) (> 4,536 kgs GVWR)
(14)  Compact utility vehicle (58)  Other bus (> 4,536 kgs GVWR)
(15)  Large utility vehicle (< 4,536 kgs GVWR) (59)  Unknown bus type
(16)  Utility station wagon (< 4,536 kgs GVWR) (60) Truck (> 4,536 kgs GVWR)
(19)  Unknown utility type (67) Tractor without trailer
(20)  Minivan (< 4,536 kgs GVWR) (68) Tractor-trailer(s)
(21)  Large van (< 4,536 kgs GVWR) (78)  Unknown medium/heavy truck type
(24)  Van based school bus (< 4,536 kgs GVWR) (79)  Unknown light/medium/heavy truck type
(28)  Other van type (< 4,536 kgs GVWR) (80) Motored cycle
(29)  Unknown van type (< 4,536 kgs GVWR) (90)  Other vehicle
(30) Compact pickup truck (< 4,536 kgs GVWR) (99) Unknown
CODES FOR GENERAL AREA OF DAMAGE (GAD)

CDS APPLICABLE (0)  Notamotor vehicle (R) Right side () Top
AND OTHER (N)  Noncollision (L) Left side (U)  Undercarriage
VEHICLES (F)  Front (B) Back 9) Unknown
TDC 0) Not a motor vehicle (L) Left side (C) Rearofcab
APPLICABLE (N)  Noncollision (B) Back of unit with cargo area (V)  Front of cargo area
VEHICLES (F)  Front (rear of trailer or straight truck) () Top

(R) Rightsize (D) Back (rear of tractor) (U)  Undercarriage

(9) Unknown

CODES FOR VEHICLE NUMBER OR OBJECT CONTACTED

(01-30) - Vehicle Number

Noncollision

Colli

(31) Overturn - rollover (excludes end-over-end)
(32) Rollover - end-over-end

(33) Fire or explosion

(34)  Jackknife

(35) Other intraunit damage (specify):

(36)  Noncollision injury
(38)  Other noncollision (specify):

(39) Noncollision - details unknown

sion With Fixed Object

(41)  Tree (<10 cm in diameter)

(42)  Tree (> 10 cm in diameter)

(43)  Shrubbery or bush

(44)  Embankment

(45)  Breakaway pole or post (any diameter)

Nonbreakaway Pole or Post

(50)  Pole or post (< 10 cm in diameter)

(51) Pole or post (>10 cm but < 30 cm in diameter)
(52) Pole or post (>30 cm in diameter)

(53) Pole or post (diameter unknown)

(54)  Concrete traffic barrier
(55) Impact attenuator
(56)  Other traffic barrier (includes guardrail)

(specify):

(57) Fence
(58) Wall
(59) Building

(60)  Ditch or culvert

(61) Ground

(62) Fire hydrant

(63) Curb

(64) Bridge

(68)  Other fixed object (specify):

(69)  Unknown fixed object

Collision With Nonfixed Object

(70)  Passenger car, light truck, van, or other vehicle not in-

transport

(71)  Medium/heavy truck or bus not in-transport
(72)  Pedestrian

(73)  Cyclist or cycle

(74)  Other nonmotorist or conveyance

(75)  Vehicle occupant

(76) Animal

(77) Train

(78) Trailer, disconnected in-transport
(79) Obiject fell from vehicle in-transport
(88) Other nonfixed object (specify):

(89) Unknown nonfixed object

(98) Other event (specify):

(99) Other event (specify):







U. S. Department of Transportation National OCCUPANT ASSESSMENT FORM National Automotive Sampling System

Highway Traffic Safety Administration Crash Causation Special Study
OCCUPANT’S SEATING

1. Primary Sampling Unit Number
10. Occupant’s Seat Position
2. Case Number - Stratum Front Seat
(11)  Leftside
3. Vehicle Number (12) Middle

(13) Right side
(14)  Other (specify):
(15)  On or in the lap of another occupant

4. Occupant Number

OCCUPANT’S CHARACTERISTICS

Second Seat

5. Occupant’s Age (21)  Leftside

Code actual age at time of crash. (22) Middle
(00)  Less than one year old (specify by month): (23) Right side
(24)  Other (specify):
(97) 97 years and older (25)  On or in the lap of another occupant
(99) Unknown
Third Seat
(31) Leftside
6. Occupant’s Sex (32) Middle
1) Male (33) Right side
) Female - not reported pregnant (34)  Other (specify):
(3)  Female - pregnant - 1% trimester (1:-3" month) (35) Onorin the lap of another occupant
(4)  Female - pregnant 2™ trimester (4-6™ month)
(5)  Female - pregnant - 3" trimester (7"-9"" month) Fourth Seat
(6) Female - pregnant term unknown (41) Leftside
9) Unknown (42) Middle
(43) Right side
(44)  Other (specify):
7. Occupant’s Height (45)  On or in the lap of another occupant
Code actual height to the nearest centimeter.
(999) Unknown (96)  Insleeper berth
(98)  Other seat (specify):
_____inchesx254=__ __  centimeters (99) Unknown
11. Occupant’s Posture
8. Occupant’s Weight (0) Normal posture
Code actual weight to the nearest kilogram.
(999) Unknown Abnormal posture
(1) Kneeling or standing on seat
. __poundsx.4536=___ ___ kilograms ) Lying on or across seat/sleeper mattress

3) Kneeling, standing or sitting in front of seat
4) Sitting sideways or turned to talk with another

9. Occupant’s Role occupant or to look out a rear window

1) Driver (5) Sitting on a console
) Passenger (6) Lying back in a reclined seat position
9) Unknown 7 Bracing with feet or hands on a surface in front of seat
(8) Other abnormal posture
(specify):

9) Unknown
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EJECTION/ENTRAPMENT

12. Ejection 15. Medium Status (Immediately Prior To Impact)

0) No ejection 0) No ejection

Q) Complete ejection 1) Open

) Partial ejection (2) Closed

?3) Ejection, unknown degree 3) Integral structure

9) Unknown 9) Unknown
13. Ejection Area 16. Entrapment

0) No ejection 0) Not entrapped/exit not inhibited

1) Windshield 1) Entrapped/pinned - mechanically restrained

2) Left front 2) Could not exit vehicle due to jammed doors, fire, etc.

®3) Right front (specify):

4) Left rear

(5) Right rear (9) Unknown

(6) Rear

@) Roof

(8) Other area (e.g., back of pickup, etc.)

(specify): 17. Occupant Mobility
9) Unknown 0) Occupant fatal before removed from vehicle
(1) Removed from vehicle while unconscious or not
oriented to time or place
(2) Removed from vehicle due to perceived serious injuries

14. Ejection Medium 3) Exited vehicle with some assistance

0) No ejection 4 Exited vehicle under own power

1) Door/hatch//tailgate (5) Occupant fully ejected

) Nonfixed roof structure (8) Removed from vehicle for other reasons

?3) Fixed glazing (specify):

4 Nonfixed glazing 9) Unknown

(specify):

(5) Integral structure

(8) Other medium
(specify):

9) Unknown
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18. Manual (Active Belt System Availability)

19. Manual (Active Belt System Use)

20. Proper Use of Manual (Active) Belts

21. Manual (Active Belt Failure Modes During Crashes)

National Automotive Sampling System — Crash Causation Special Study: Occupant Assessment Form

Page 3

BELT SYSTEM FUNCTION

None available

Belt removed/destroyed
Shoulder belt

Lap belt

Lap and shoulder belt

Belt available - type unknown

Integral Belt Partially Destroyed

Shoulder belt (lap belt destroyed/removed)
Lap belt (shoulder belt destroyed/removed)
Other belt
(specify):

Unknown

Not used, not available,
or belt removed/destroyed
Inoperative

(specify):
Shoulder belt

Lap belt

Lap and shoulder belt
Belt used - type unknown
Other belt used

(specify):
Shoulder belt used with child safety seat

Lap belt used with child safety seat

Lap and shoulder belt used with child safety seat
Belt used with child safety seat - type unknown
Other belt used with child safety seat

(specify):

Unknown if belt used

None used or available
Belt used properly
Belt used properly with child safety seat

Belt Used Improperly

Shoulder belt worn under arm

Shoulder belt worn behind back or seat

Belt worn around more than one person

Lap belt worn on abdomen

Lap belt or lap and shoulder belt used improperly
with child safety seat

(specify):
Other improper use of manual belt system
(specify):

Unknown

No manual belt used or not available

No manual belt failure(s)

Torn webbing (stretched webbing not included)
Broken buckle or latch plate

Upper anchorage separated

Other anchorage separated

(specify):
Broken retractor
Combination of above
(specify):
Other manual belt failure
(specify):

Unknown

22. Manual Shoulder Belt Upper Anchorage Adjustment
0) No manual shoulder belt
1) No upper anchorage adjustment for manual shoulder belt
Adjustable shoulder Belt Upper Anchorage
(2) In full up position
3) In mid position
4) In full down position
(6) Lap belt worn on abdomen
(5) Position unknown
9) Unknown if position has adjustable
upper anchorage adjustment

23. Automatic (Passive) Belt System Availability/Function
0) Not equipped/not available
(1) 2-point automatic belts
(2)  3-point automatic belts
3) Automatic belts - type unknown

Non-functional
(4)  Automatic belts destroyed or rendered inoperative
9) Unknown

24. Automatic (Passive) Belt System Use

0) Not equipped/not available/destroyed
or rendered inoperative

(1)  Automatic belt in use

(2)  Automatic belt not in use (manually disconnected,
motorized track inoperative)
(specify):

9) Unknown

25. Automatic (Passive) Belt System Type
0) Not equipped/not available
(1) Non-motorized system
(2) Motorized system
9) Unknown

26. Proper Use of Automatic (Passive) Belt System
0) Not equipped/not available/not used
1) Automatic belt used properly
(2) Automatic belt used properly with child safety seat
Automatic Belt Used Improperly
3) Automatic shoulder belt worn under arm
(4)  Automatic shoulder belt worn behind back
(5) Automatic belt worn around more than one person
(6) Lap portion of automatic belt worn on abdomen
(7)  Automatic lap and shoulder belt or automatic shoulder
belt used improperly with child safety seat
(specify):
(8) Other improper use of automatic belt system
(specify):
9) Unknown

27. Automatic (Passive) Belt Failure Modes During Crash
0) Not equipped/not available/not in use
(1) No automatic belt failures
(2)  Torn webbing (stretched webbing not included)
3) Broken buckle or latch plate
(4) Upper anchorage separated
(5) Other anchorage separated (specify):
(6) Broken retractor
(7)  Combination of above (specify):
(8)  Other automatic belt failure (specify):
9) Unknown




National Automotive Sampling System — Crash Causation Special Study: Occupant Assessment Form

POLICE REPORTED RESTRAINT USE

28. Police Reported Belt Use
0) None used
1) Police did not indicate belt use
(2)  Shoulder belt
?3) Lap belt
4 Lap and shoulder belt
(5) Belt used, type not specified
(6)  Child safety seat
(7)  Automatic belt
(8)  Other type belt, (specify):

9) Police indicated “unknown”

29. Police Reported Air Bag Availability/Function
0) No air bag available
1) Police did not indicate air bag
) Deployed
?3) Not deployed
4) Unknown if deployed
9) Police indicated “unknown”

Check the Primary Source Used In Determining Belt Use.

Vehicle inspection
Official injury data
Driver/occupant interview
Other (specify):

—r———
e

[ T Unknown if belt used

AIR BAG SYSTEM FUNCTION

30. Frontal Air Bag System Availability/Function
(This Occupant Position)
0) Not equipped/not available
(1)  Airbag

Non-functional
) Air bag disconnected (specify):

3) Air bag not reinstalled
9) Unknown

31. Frontal Air Bag System Deployment
(This Occupant Position)
0) Not equipped/not available
(1) Deployed during crash (as a result of impact)
2 Deployed inadvertently just prior to crash
3) Deployed, details unknown
(4) Deployed as a result of a noncollision event
during crash sequence (e.g., fire, explosion, electrical)
(5) Unknown if deployed
©)] Non-deployed
9) Unknown

32. Other Than First Seat Frontal Air Bag
Availability/Function
(This Occupant Position)
0) Not equipped/not available
(1)  Airbag
Non-functional
) Air bag disconnected (specify):

?3) Air bag not installed
9) Unknown
Specify type of “other” air bag present:

33. Air Bag(s) Deployment, Other Than First
Seat Frontal (This Occupant Position)
0) Not equipped with an “other” air bag
(1) Deployed during crash (as a result of impact)
(2) Deployed inadvertently just prior to crash
3) Deployed, details unknown
(4) Deployed as a result of a noncollision event
during crash sequence (e.g., fire, explosion, electrical)
(5) Unknown if deployed
©) Non-deployed
9) Unknown

34. Are There Indications of Air Bag System Failure?
(This Occupant Position)
0) Not equipped/not available
1) No
2) Yes (specify):

Page 4
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INJURY CONSEQUENCES

35. Injury Severity (Police Rating)

37. Type Of Medical Facility (For Initial Treatment)

0) O - No injury 0) Not treated at a medical facility
1) C - Possible injury 1) Trauma center

) B - Non-incapacitating injury (2) Hospital

?3) A - Incapacitating injury 3) Medical clinic

(@) K - Killed 4) Physician’s office

(5) U - Injury, severity unknown (5) Treatment later at medical facility
(6) Died prior to crash (8) Other (specify):

9) Unknown

9) Unknown

36. Treatment - Mortality 38. Hospital Stay
0) No treatment (00)  Not Hospitalized
1) Fatal Code the number of days (up through 60)
2) Fatal - ruled disease (specify): that the occupant stayed in hospital

(61) 61 days or more
(99) Unknown

Nonfatal
?3) Hospitalization 39. Working Days Lost
(4)  Transported and released Code the number of days (up through 60)
(5) Treatment at scene - non-transported that the occupant lost from work due to the crash
(6)  Treatment later (00)  No working days lost
()] Treatment - other (specify): (61) 61 days or more
(97)  Not working prior to crash
(8) Transported to a medical facility-unknown if treated (99) Unknown

9) Unknown
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TO BE CODED BY THE ZONE CENTER

INJURY CONSEQUENCES TRAUMA DATA

40. Time To Death 46. Glasgow Coma Scale (GCS) Score
____ Code the number of hours from time of crash (At Medical Facility)
to time of death up through 24 hours. If time (00) Not injured
of death is greater than 24 hours, code number (01) Injured - not treated at medical facility
of days = 32, ...n days = 30 + n up through (02) No GCS Score at medical facility
30 days = 60) (03-15)  Code the actual value of the initial GCS Score
(00) Not fatal recorded at medical facility.
(96) Fatal - ruled disease (97)  Injured, details unknown
(99)  Unknown (99)  Unknown if injured

41. 1% Medically Reported Cause of Death 47. Was the Occupant Given Blood?
1) No - blood not given

42. 2™ Medically Reported Cause of Death 2) Yes - blood given (specify units):

43. 3" Medically Reported Cause of Death
Code the Occupant Injury from line

- 9) Unknown if blood given

number(s) for the medically reported injury(s) 48. Arterial Blood Gases (ABG) - HC;
which reportedly contributed to this occupant’s death. (00) Not injured
(00) Not fatal or no additional causes (01) Injured - ABGs not measured or reported
(96) Mode of death given but specific injuries (02-50) Code the actual value of the HCO;
are not linked to cause of death. (specify): (96) ABGs reported, HCO3 unknown
(97)  Injured, details unknown
(97)  Other result (includes fatal ruled disease) (specify): (99)  Unknown if injured

(99)  Unknown BELT USE DETERMINATION

44. Number of Recorded Injuries For This Occupant 49. Primary Source of Belt Use Determination

_____ Code the actual number of injuries 0) Not equipped/not available/destroyed or
recorded for this occupant. rendered inoperative

(00)  No recorded injuries (1)  Vehicle inspection

(97)  Injured, details unknown (2) Official injury data

(99)  Unknown if injured (3) Driver/occupant interview

4) Police accident report
45. Highest AIS Severity Level Sustained (8) Other ( specify):

0) Not injured

1) Als-1 9) Unknown if belt used
2 AIS-2
(3) AIS-3
4 AIS-4
(5 AIS-5
6) AIS-6
(1 AIS-7

9) Unknown






































































WORKING GROUP ON 4’E’S OF ROAD SAFETY- ENGINEERING (VEHICLES)

Summary and Recommendations

Chapter 8

7/20/2011






Summary and Recommendations

Chapter 8
Summary and recommendations

The Working Group has identified specific action areas and summarizes its recommendations at
the macro level as under. It would be necessary to develop detailed action plan further and also
estimate funding requirements for necessary allocation. Details and technical inputs are given
in respective chapters, which would be useful in developing detailed action plans.
Recommendations suggest that vision and goals for next 20 years need to be adopted and
established for further drawing up definite action plan.

1. Establishing Safety Vision and Goals
a. India contributes to 8% of fatalities with only 1 % contribution of vehicle
population. Vision and Goals for Road Safety should be therefore established and
action plan should be drawn to achieve the same in next 20 years. Many
countries like Sweden, Japan, Korea and Australia have very well defined goals
for road safety.
b. Proposed Vision and Goals for road safety are:

Vision- To reduce the fatalities and injuries due to road traffic accidents by 4 Es
(Engineering, Enforcement, Education and Emergency Medical Services)

Goals- Stage 1 (2011-2020): Reduce the increasing rate of fatalities
Current situation shows that the rate of road fatalities is increasing
annually. The first immediate objective should be to reduce this rate
Stage 2 (2020-30): Reverse the trend of fatalities and injuries
Reversing the trend would require comprehensive action plan.
Stage 3 (2030 and beyond): “Vision zero” to pursue no road injuries or
fatalities
Sweden adopted “Vision Zero” in year 1997 and they have taken several
steps to work towards the goal.

Accordingly specific targets should be given to each of the 4 ‘E’s

2. Implementing vehicle engineering solutions through mandatory safety rules
Safety Roadmap is already drawn by Government of India. This Roadmap should be now
updated and new safety standards should be mandated step-by-step.
a. Requirements related to passive safety, active safety and general safety (as given
in Chapter 3-Table 1) to be introduced in a planned manner
Short term (3-5 years) actions are already planned as per Chapter 4- Para
4. These standards should be implemented. Major improvements in

2



b.
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vehicle designs are expected with introduction of full vehicle crash tests,
EMC and high technology solutions for better visibility. Enhancement of
standards related to vehicle stability and braking should be implemented.
Standardization of bus bodies, truck bodies and trailers would greatly
enhance road safety.
Intermediate (5-10 years)- Discussions should be initiated in CMVR-
Technical Standing Committee on the new subjects like pedestrian safety,
crash avoidance systems, Electronic Stability Control. Safety standards for
vehicle categories like Construction Equipments should be upgraded.
Long term (beyond 10 years)- Work should be initiated in next 1-2 years.
Vehicle to vehicle crash compatibility, advanced restraint systems, vehicle
to road furniture interaction are some of the future areas of work.
Additional safety enhancement would be possible through advanced
technologies for driver assistance systems

Take up formulation of new safety standards for Intermediate and Long Term

phases as above. Also existing standards should be upgraded from time to time

to address new technology and stringency requirements.

Also address other areas like construction equipment vehicles, hydraulic trailers,

ITS, inspection and testing rules for in-use vehicles, End of Life Vehicle, etc.

Standards should be developed for mandating these requirements in future.

3. Establishing effective mechanism for control of in-use vehicle

a.

Introduce mandatory Inspection and Certification (I&C) requirements for all
categories of vehicle (Transport vehicles as well as non-transport vehicles,
including 2 wheelers). This should be done in phased manner.

Establish computerized I&C Centers all across the country. Proposed action plan
is given in Chapter 7. These centers should diligently work independently but
should be under the guidance and supervision of government authorities.

Define policies and procedures for End of Life and scrapping of un-usable
vehicles. Encourage investments by private sector in order to develop
sustainable centers.

Establish control mechanism for use of spurious parts in the aftermarket by
covering more and more components under mandatory marking scheme.
Independent/ 3™ party testing agencies should be involved in auditing and
testing of samples collected from market.

4. Establish comprehensive Road Accident Data Analysis

a.
b.

Develop strategic alliances with international organizations/ experts
For effective planning and execution, there should be National Accident
Research Center (mother organization) and data collection at State Accident
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Research Centers (daughter organizations). Department of Heavy Industry has
already planned Accident Research Center under NATRIP. Center under NAIRIP
needs to be considered while making future plans.

Develop human resources and formulate Accident Investigation Teams and
empower them for scientific data collection. Involve other stake holders for
accident data collection and dissemination.

5. Effective use of IT & Electronics for vehicle-road interfaces and transport management

a.
b.

Establish long term strategy for use of ITS in India.

ITS solutions are expected to lead to better road safety. One should not wait for
the market forces to usher-in the technology and ITS needs to be driven by the
Government efforts. Government should review globally available options and
announce action plan for India.

ITS being an inter-disciplinary subject, a task force should be appointed to
establish a comprehensive action plan based on the government policy. To begin
with, this Working Group has identified the sector-wise recommendations as per
Para 15.1 of Chapter 7. The details should be shared with other Working Groups.
Identify priority areas where immediate penetration would be easy. Some such
areas would be Real Time Traffic Information System, Electronic Toll Collection,
Automatic Vehicle Tracking and fleet management, incidence Management, etc.

6. Support research activity in vehicle engineering and regulations
a. Undertake or support projects such as standardization of bus designs, truck

bodies, trailer designs, Under-run protection Devices, etc. This will help the un-
organized sector of the industry to bump-less transition to new safety
regulations.

Evolve India specific vehicle and laboratory test data to support our endeavor of
harmonization of standards with international regulations

Undertake feasibility studies for advance technology safety requirements (like
Electronic Stability Control, rear collision, frontal impact for buses, etc. Also
undertake benefit to cost analysis studies in order to mandate specific standards
for approval of vehicles.

All these studies require funding by the government. Necessary allocation for all such
activities need to be worked out.






