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1 INTRODUCTION

An ongoing, standardized in-depth accident investigation and data collection study was
established by JP Research India Pvt. LtdRRI) in 2011, subsequent to pilot studies conducted
in a few regions with the cooperation of state police authorities between 2008 and 201The

databaseefforth xEEAE EO OEA AEOOO 1T £ EOO EET A ET )1

ZIndiad6 j 2! 33)qh AT A EO EO AOOOAT Ol Ue addddordporerd A A
manufacturers.

In 2011, theRASSktudy beganinvestigating accidentson rural highways (mostly undivided, with
travel lanes approximately 3.5 meters wide)around Coimbabre, and this work has been

continued and expandedover the years.Figure 1 shows thestudy area for the year2016 - the
period covered by this report
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The study area delineatd for the RASSI studyn the Coimbatore district has over 250 km of
roadway and includes few district and village roadsThe thirteen rural police stations thatserve
these highways are Annur, Koilpalayam, Karumathampatti, Sulur, Chettipalayam, Madukkara
Kinathukkadavu, Vadakkipalayam, Pollachi taluk, Thudiyalur, Periyanaickenpalayam,
Karamadai,and Mettupalayam
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How is JPRI conducting this studyor free for the governmen?®

This study is being conducted ahO COSTo the government. JPRI respects dris grateful for the
cooperation provided by the police and other governmet agencies for conducting thisn-depth
crash investigation study In return, JPRI provides reports that give scientific, detailed and
unbiased insights regarding road safety issugin India.

JPRI accident research teams spend a considerable amount of time examining road crasimes
site (Figure 2). In-depth crash investigations are conducted in a scientific manner involving
detailed examination of the crash scene, crash vehicles atitk injuries sustained by the victims
of the accident. Whenever possible, researchers also interview the accident victims to understand
the accident sequences betterThe data collected are stored in a database in a format which
allows for detailed analyss of accidents. Numerous engineering measurements, observations and
notes are taken on accident data forms, which are used to build a scientific database called RASSI.
This database is shared with a consortium of automotive manufacturers who use it for proving
vehicle design and developing Indisspecific safety technologies. Th research consortium
provides financial and technical support to JPRI undethe RASSIinitiative for obtaining this
scientific data. (More details on JPRI and RASSI are preseniedollowing subsections))

FIGURE2: JPR ACCIDENTRESEARCHRSPERFORMON-SCENECRASH INVESTIGATIONS

Doesthis study affect my privacy?
This study is purely scientific , and personal information such as victim names, any contact
numbers, vehicle registration numbers, etc. are NOT stored in the scientific database.

JPRI crash investigation processes are designed keeping in mind that the entire purpose is not to
investigate accidensto find fault, but to makean unbiased scientific examination oéachaccident

to determine the various contributing factorsin order to better understand what could be done

to prevent reoccurrences of such accidentsand mitigate their severity. Since personal
information is not needed for analysis, JPRI researcheysafter completing an accident
examination, deidentify all the details that go into the analytical database.
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What is the djective of this report?

From January2016 to December 2016 230 accidents were examined, an@18 of these were
analyzed in detail Thisreport provides an in-depth analysis of these€18 accidents andoffers an
analysis of the various factors influencing acalents and injuries on therural highways of
Coimbatore.

number of accidents these factors have influenced. This ranking is to help policy maketecision
makers and road safety stakeholders in planning cost effective road safety investments using
data-driven road safety strategies.

Please nok that the results and conclusions are based solely on the analysis of 218 accidents. This
study is currently not representative of all the accidents occurring in Coimbatore rural district.
Efforts are on to make this study representative through collectivand analysis opolice reported
data.
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About JP ResearchIndia

JP Research India Pyt td. is a research firmdedicated tothe business of automotive crash data
collection and analysis. The company, a fully owned subsidiary &P Research, Inds a forerunner
in road safety research and has undertaken pioneering esceneg in-depth accident investigation,
data collectionand analysisprojects with the goal of scientifically understanding and mitigating
road accident fatalities in India.

Accident research has proven to be the best way to understand the characteristics of readrld
road traffic accidents Countries such as the USA, UK, Germany and Japatinely use the results
of such research to significantf reduce the number of road traffic fatalities in their countries. The
fact that India has been losingapproximately 1,50,000 lives onits roads every year makes it
imperative that we, too, conduct this kind of research to identify and then take swift stapto
address the key factors influencing the high traffic injury and mortality rate in our country.

JP Research India is experienced in using accident research methodologies developed in other
TACGETTO AT A AOOOI I EUET ¢ OE A Odhditiddd. Aftér CcBnOuctingl A E A
numerous studies and onsite crash research projects on Indian roads, JP Research India has
developed its own Indiaspecific crash data collection forms, a methodology for conducting site

and vehicle crash investigations in thanimitable Indian traffic environment, and a searchable
database ofiRBAADOE AAAEAAT O AAOA8 )1 AAAEOQOEI T h OEA Al
areas, for those who would prefer to perform theirown data collection and analyss. At JP
Researt India, our overriding objective is to understand Indian roads, traffic and road users in

ways that can be used to save lives: ours and yours.

Contact information for JPRIis provided in Appendix A.

About Road Accident Sampling System d India (RASSI)

India is currently ranked highest in the worldfor road traffic fatalities; thus,there is a critical
need to reduce the number of road traffierelated fatalities across the country While the
economic and social benefitof implementing standardized accidentreporting and crash data
collection systems to improve road and automotive safety and reduce fatalities have been
demonstrated in Europe and theUSAfor some time, there has beenno comparable systemin
India.

The absence of systematically collected, nahwide in-depth traffic crash data is seriously
impeding scientific research and analysis of road traffic accidents in India. To address root causes
of road crashes and injuries across India, it is necessary to fully understand the traffic accidents
taking place throughout the country. Only real world accident data, properly defined, can reliably
identify the key factors that contribute to traffic crashes, both in terms of their frequency and
severity. Further, since cultural and sociceconomic conditions as well as the roads themselves,
affect driving conditions and crash outcomeghe data must be specific to a particular regiorOver
the past few years an automotive accident data system based on US/European designbut
modified for Indian conditions? has been successfully demonstrated in the state of Tamil Nadu
by a consortium of private companies. Thisystemis calledRASSI

The genesis of the RASSI project began with a passenger car crash analysis study undertaken in
Chennai. This led to shorterm accident studies on National Highways in the districts of
Kanchipuram and Coimbatorewith the cooperation of the Tamil Nadu state police. Based on the
experience from these initial studies, a robust methodology was developed to perform-aepth
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accident daa collection and research that applied generically to all Indian roads. A relational
database was also developed to record the scientific data obtained from each accident
investigated by the researchers. Based on the early success of RASSI, a numberriginal
Equipment Manufacturers came forward to provide financial support for the continuation of the
study on ayearly basis. In201ET *02) 80 #I1 Ei AAOI OA $AOA #AT OOA
came into being, and members were granted interactivecaess to the database.

Crashes are continually being investigated in detail by JPRI tearits Coimbatore Pune and

Ahmedabad and the program logsa wide array of data as well as vehicleand crash site
photographs. The teams collect and assess detailedi@@nce? such asskid marks, broken glass,
impacted objects,measurements of crash damage to the vehicdeand identify interior vehicle

locations contacted by occupantsduring the crash event They then follow up onsite

investigations by linking medical recad reviews to document the nature and severity of injury
from a crash.

The longterm goal of the RASSConsortiumis to extend RASSI to create an integrated network
of data centers across Indiawith the support of other automotive and transportation-related
companies and of the governmentThis would result in a common set of automotive crash data

for research and analysisoO1 T O AAOOAO T £ )T AEA8O OI AA OOA EEE

Contact information for RASSIis provided in Appendix A.
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2 METHODOLOGY

Accident Data Sample and Data Analysis

JPRI researchers examined total of 230 accidentsbetween 1st January 2016and 31st December
2016. Of these230 accidents 218 accidentswere analyzed in detail for this study The remaining

12 accidents were droppedbecause of &te reporting of cases to JPRI, scene evidence missing,
and/or vehicle unavailable for investigation. The218 accidents selected for the studyjnvolved
426 road users (401 vehicles and 25 pedestriansOf these 21&ccidents 211accidentsresulted

in fatal/serious injuries. Total number of victims involved in the 218 accidents were 647 and
number of victims who sustained fatal serious injuries were 329.

How were these accidents found?

JPRIresearchers found these cases by making regular phone calls tolipe stations on a daily
basis visiting police stationsin person, receiving SMS(text) notifications from GVKEMRI 108
emergency response serviceand driving through the study areas to identify crashes. In some
cases, police were in fact notiéd about crashes byJPRI researchersvhen they cameupon the
accidents on their own while travelling through the study areas.

As Figure 3shows, a total of 1593road accidents in the study area have been recorded by the
police betweenJanuary and DecembeR016. More than 80% ofthese cases were not examined
under this study due to JPRI not being notified in time to collect dailed accident data. Of the 230
cases examined, JPRésearchers could select only 218ccidents for indepth study as the rest of
the caseshad insufficient information z vehiclesmissing, or lack of evidence at the crash scerg
for a clear understanding of the accident event sequences.

3000
m Cases registered in Study Area by Police
g Total Cases Examined
e
(%2}
e
E 1593 m Cases selected by JPRI for in-depth stugly
o
@
QO
S
=)
z
230 218
0 L 1

Jan 1, 2016 to Dec 31, 2016

FIGURE3: ROADCRASHES INCOIMBATORBFROMJANUARY2016 THROUGHDECEMBER2016 AND
SAMPLE OFCRASHES INVSTIGATED BYJPRI
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Reasons fornot investigating many cases in detail?

Two major problemsare experienced by JPRI while conducting crashvestigations that are not
experienced in the high income countries, and that have resulted inmany casesnot being
investigatedfor this study. These problems, unique to India crash data collection, are

1. Lack of reporting of accidents to police i mmediately after they occur.
In many cases, it has been observed that the police are not informedmediately about
road acddents by the victims involved or by people who have noticed a crash. Due to this,
the police stations are themselves not aware of a crash that has taken place. It has been
noted that the difference between the time of accident and theénie of reporting to the
police can beas high as 12 to 24 hoursDue to the late notifcations, the police isalso
unable to inform JPRI researchers about crashes as soon as they happen.

2. Lack of crash scene evidence and/or vehicles not available for inspection.

The above pobblem of late or no notifications also gives rise to the neavailability of the
involved vehicles for inspection or the lack of any identifiable scene evidence at the crash
scene.The aashesthat are notified late to JPRI researchers haweery little inf ormation
available while performing on-scene investigationand these crashesre not considered
for in-depth analysisby JPRI researchers as they have too many unknowihdit-and-run
cases, wherein the vehicle involved may have fled the scene and has natrbalentified
yet, only add to the problem.

To improve crash notification, JPRI researchers are constantly engaging the local police and
ambulance services and encouraging them to call JPRI researchers as soon as they are aware of a
road accident.With faster crash notification from police and ambulance services, more number

of cases can be considered for idepth analysis.
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Contributing Factors d A Primer
Road traffic accidents are primarily influenced by three main factors:

1 Human(drivers, riders,vehicle occupants pedestrians and cyclisty

1 Vehicle(vehicle design/structure, mass, equipment such as seatbelts or tirestc)

§ Infrastructure/Environment (EAOAET AEOAO AAT 1 AA OET mabdAOOOQ
way design, signage, conditions affecting vibility, etc.)

Typically, accidents are analyzed for each of the above factoend the accident is finalized as a
result of a problem with only one of these factors. This type of analysisresults in an
overrepresentation of human failures andends to idertify driver errors as the main contributors
to road traffic accidents. Thusthe commonlyrepeated wisdomz Mriver error is the cause of over
90% of accident® 8

The problem with this type of analysis is tle assumption that the driver initiated the accidat and
hence all responsibility lies with him/her. Influencing factors that are vehicle-related and
infr astructure-related are often not accounted for, eventhough they are an inseparable part of
the whole accident.

The JPRI Aproach to Studying anAccident

When JPRI researchers examine an accident, they try to determine all the possible contributing
factors (human, vehicle and infrastructure) leading to that acciderttecauseeach of these factors
can influence an accident independently an combination (represented by he overlapping areas

in Figure 4). This kind of analysis gives a broader perspectivand can help identify vehicle and
infrastructure related solutions that can prevent accidents and mitigate injuries in spite of human
errors.

The Conventio nal Approach JPRI Approach

Of course, noll accidentsresult in serious or fatal injuries, and even for accidents occurring in
similar circumstances the types and severities ofnjur iesare often not the same JPRI researchers
have found that twoaccidents with similar contributing factors leading to the crashcan havevery
different injury outcomes based onthe contributing factors that influence injuries. This

necessitates that accident occurrence be understood separately from the resulting injuries.
Although injuries are the outcome of an accident, the causal factors for an accident need not be

o

R‘ORt

VennDiagram Analysis

FIGURE4: APPROACHES FORNALYZINGACCIDENTCAUSES
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the same aghose for the injuries sustained Hence, just as araccident is analyzed for human,
vehicle and infrastructure factors thatcontributed to its occurrence,the resulting injuries are

similarly analyzed for human, vehicle and infrastructure factors that influenced theoccurrence
and severity.

Figure 5 is a representation of the JPRI approacho analyzing the factors influencing the
occurrenceof an accidentas related tq but separate from,the factors influencing the occurrence
of an injury. In the case of this study, the focus was on serious/fatal injuse but the same
approach is used even when injuries are slight to none.

: : AFactors
Contributing influencing the

Factors accident

Accident

(@] aligle]¥filglt AFactors influencing
fatal or serious
injuries

FIGURES: A REPRESENTATION OF THEONTRIBUTINGFACTORSANALYSISSEPARATING
INFLUENCES ORCCIDENTS ANDNJURIES

Below are two accident cases that demonstrate the above methodology.

Case 1:A car and a two wheeler were travelling in opposite direction on an undivided road. Car
to overtake an uninvolved vehicle went to his oncoming lane and had a head impact with the
two wheeler. The rider was not helmeted and he was fatal on trspot.

Case 2 A car and a two wheeler were travelling in opposite direction on an undivided road. Car
to overtake an uninvolved vehicle went to his oncoming lane and had a head impact with the
two wheeler. The rider was helmeted and he sustained seriginjuries.

In both cases, the circumstances leading to the accident are the sarmeertaking and headon
collision with two wheeler on opposite direction but the injury outcomes are very different. One
rider sustained serious injuries and survived in the accident, while in the other case, theider
dies.
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AN EXAMPLEDEMONSTRATINGARIABILITYOFINJURYOUTCOMES
FROMSIMILARACCIDENTCONTRIBUTINGACTORS.

Serious

Overtaking maneuver by car ~ Overtaking maneuver by car

Helmet not used
M2W knocked down to ground
M2W knocked down to ground by car

by car.

The rider in Case 1 was not helmetedwhich resulted in fatal injuries to the headWhereas in
case 2, theider was helmeted and these resulted in mitigating the injuries to the head, thereby
reducing the severity of the injuries. While the rider of Case 1 was fatal oscene, the rider of Case
2 survived the accident

This comparison clearly indicates that similarconditions of occurrence ofaccidents can have
different injury outcomes. Hence, the factors influencing the occurree of injuries need to be
studied independent from the factors that lead to the occurrence of an accident.
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3 DATA ANALYSIS

The 218 accidentsfor which sufficient data were available were analyzedby JPRIto obtain a
preliminary understanding of the charateristics of accidentsseenon rural highways around
Coimbatore.

Distribution of Accidents byHighest Injury Severity

The distribution of the 218 road accidents by injury severity(based on the most severe injury
sustained by any human involved in each ament) is shown in Figure6. As can be see®5% of

accidentsanalyzed forthe study (211 by count) resulted in fatal or seriousinjury to at least one

vehicle occupant or pedestrian.

Serious

injury
45%

FIGUREG: PERCENTAGHISTRIBUTION OAHE 218 ACCIDENTBY HIGHESTINJWRY SEVERITY

Injury Severity Definitions
The following are the definitions used to classify accidentsased on injury.

Fatal Injury: An accident involving at least one fatalityAny victim who dieswithin 30 days of the
accident as a result of the injurieslue to the accidents counted as a fatality

Serious Injury: An accidentwith no fatalities, butwith at least one or more victims hospitalized
for more than 24 hours.

Minor Injury: An accident in which victims suffer minor injuries whichare treated on-scene (first
aid) or in a hospital as an outpatient.

No Injury: An accident in which no injuries are sustainedby any of the involvedpersons. Usually
only vehicle damage occurs as a result of the accident.
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Distribution of Accidentsby Time of Occurrace

The 218 accidents used for the contributing factors study were plotted against tie durations of

3 hours (figure 7) to identify times when accidents occur. The data shows highest percentage of
accidents (72%) occurred during the time period of 3:00 to 20:59 hours. The highesipercentage

of accidents resulting in fatal/serious injury occurred during theevening to night periodsof 18:00

to 20:59 hours (27%), followed by the afternoon periods of 12:00 to 14:59 hours (16%). As might
be expected, the fewesaccidents and injuriesoccurred during the low-traffic volume hours
between midnight andearly morning, 00:00 to 05:59 hours
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FIGURE7: PERCENTAGIISTRIBUTION OFACCIDENTBY TIME OF OCCURRENCE

Please note that in the above figure and the next figute& AOAT F3 AOET OO
counts and not the numbers of injury victims or vehicles involved

Distribution of Accidentsby Day of Week

As shown in fgure 8, although accidentsare well distributed over all days of the week, Fridays
and Satirdays show lower percentages, possibly due tooor notification rates over the weekend.
Overall the distribution stays fairly constant Sunday through ThursdayFurther study of the data
might be warranted to look for more informative patterns.
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FIGURE8: PERCENTAGIDISTRIBUTION OFACCIDENTBY DAY OF WEEK

JP Research India Pvt. Ltd. | Coimbatore Rural Road Accidentd$t(danz Dec 2016)

I AAEAA]




Vehicles/Road Users Involved

A total of 426 vehicles road users (401 vehicles and 25pedestrians) were involved in the 218
accidents analyzed Figure 9 shows the percentage distribution of the types oWehicles/road
users involved in these accidents. Please note that the figure is based on a count of the vehicles
and pedestrians involved in all the 218accidents and not the number of occupants or accidents.

In the case of pedestrians, each pedestrian & single count. Findings show that the type of
vehicles/road users most often involved in accidents on the highways wermotorized two-
wheelers, orM2Wsd(45%), followed by Trucks (20%) and Gars (18%).
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FIGURE9: PERCENTAGIISTRIBUTIONOF VEHICLE/R OADUSERTYPEINVOLVED(N= 426)

Vehicles/Road UsersAffected in Crashes with Fatal or Serious Injury
Figure 10 shows the percentage distribution of vehicles/road users directly associated with a
fatality or a serious injury due to the crash. Please note thaercentages given fothe road users
reflect a count of vehicles with at least one fatal victim or serious injury victim. Only in the case
of pedestriansdoesthe percentage reflect the number of persons counted.

As can be seen, the vehicles with the hight share of fatalities or serious injuries to occupants
are M2Ws. M2Ws constitute 74% of vehicles which had at least one fatal occupgrénd 696 of
vehicles which had at least one seriously injured occupanPedestrians account for only 6% of
the 426 roadusers involved in the 218accidents analyzed for this sidy (see Figure 9; however,
Figure 10 shows that they account forl1% of road users infatal and ®%6 of road users inserious
injury accidents.
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FIGUREL1O: PERCENTAGIISTRIBUTIONOFVEHICLE ROADUSERTYPES
IN CRASHES WITH ALEASTONE FATALITY ORSERIOUS NJURWVICTIM
(FATAL=116 ROADUSERS, SERIOUS= 154 ROADUSERS
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Collision Partner Analysi

For the 218 accidents, the collision between the road user types was analyzed for the first
collision in the accident.Figure 11 shows the percentage distribution ofthe collision partners in
the first collision in the accident Motorized-2 Wheelers (M2Ws) weranvolved in a collision with

a truck or bus in54% ofthe accidents followed by collision with carsat 20%.As this graph shows,
there are a significant number of collisions between road users that are not wathatched in size
and weight.
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FIGURE11l: PERCENTAGHISTRIBUTION OFCOLLISIONPARTNER

Accident Types

Figure 12 shows the distribution of the 218 analyzedaccidents and the 211serious/fatal injury -
accident subsetas categorized by accident typelhe ten accidenttypes used in coding for this
study include:

=

Collision with another vehicle which starts, stops or is stationary.
Collision with another vehicle moving ahead or waiting.

Collision with another vehicle moving laterally in the same direction.
Collision with another oncoming vehicle.

Collision with another vehicle which turns into or crosses a road.
Collision between vehicle and pedestan.

Collision with an obstacle in the carriageway.

Run-off-road to the right.

. Run-off-road to the left.

10. Accident of another kind.

© XN OrWDN

Detailed explanations for each accident type are provided in Appemdix
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reducing the number of headon encounters.In addition, 20% of accidents involved vehicles
turning or crossing at an intersection/junction/driveway. Collision between a vehicle and a
pedestrian is third highest in terms of fatal/serious accidents as well as all accidents.

Figure 12 shows that 3% of the fatal accidentsas well as all accidentsx AOA O#1 11 EOE|

—)

| L]

FIGURE12: PERCENTAGE DISTRIBUON OFACCIDENTS BY ACCIDENYPE
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4 CONTRIBUTING FACTOR3NALYSIS

As described in Section 2,very accidentand injury is caused byone or morehuman, vehicle, or
infrastructure factors that contributed either singly or in combination to the crash itself and,
sometimes quite separately, to the injury outcome To detrmine the contributing factors

influencing the occurrence of each accident, 218ccidents were analyzed in detailln addition,

the contributing factors influencing the occurrence ofserious or fatal injury in 211 of these
accidentswere alsoanalyzed indetail.

Analysing contributing factors influencing accidents and injuries

Contributing Factorsinfluencing the occurrence of acidents

A distribution by contributing factors (human/vehicle/infrastructure) for the 218 accidents
analyzed over thestudy period of JanuaryDecember 2016 is shown in Figure 13This Venn
diagram of the study findingsshows that humanand infrastructure factors in combination (61%)
had the highest influence on the occurrence of accidents, followed hyman factors alone (3%).

Human (95%)

Vehicle (3 %) Infrastructure (67 %)

FIGURE13: DISTRIBUTIONOF 218 ACCIDENT®Y CONTRIBUTINGFACTORINFLUENCINGTHE
OCCURRENCBF ACCIDENB

The influences of each factor in the occurrence of accidents were found to be:

Contributing Factor All Combinations Alone
Human 95% 33%
Vehicle 3% Less than 1%

Infrastructure 67% 3%
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Contributing Factorsinfluencing the occurrence of injuries

Of the 218 accidents analyzed, 211accidentsinvolved at least one fatal/serious injury to an
occupant or pedestrian. The distribution by injurycontributi ng factorsfor those 211 accidents
is shown in Figurel4. This diagram shows that humamnd vehicle factorsin combination (56 %)
had the greatest influence on an injury outcome, follsed by vehicle factors alone (286) and
human factors alae (7%). Infrastructure factors aloneshowed the lowestcontribution to injury
causation both alone and in combination with other factors

Human (71 %)

Vehicle (89 %) Infrastructure (9 %)

FIGURE14: DISTRIBUTION OR11 ACCIDENTS BYCONTRIBUTINGFACTORINFLUENCING THE
OCCURRENCE OBERIOU$F ATAL INJURY

The influences of each factor in the occurrence of injury were found to be:

Contributing Factor All Combinations Alone
Human 71% 7%
Vehicle 8% 28%

Infrastructure 9% Less thari%
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Analysis ofContributing Factorsinfluencing occurrence of accidents

HUMANFactors influencing the occurrence of accidents

For the 218accidentsanalyzed the following are the contributing human factors determined to
have influenced the occurrence of an accident. The table shows both the number and the
percentage of accidents influaced by each factorPlease note that more than one factor can
influence an accident; hence, the sum of percentage influeneg not be equal to sum of human
factors influencing accidents (97%).

TABLEL1: CONTRIBUTINGHUMAN FACTORINFLUENCINGTHE OCCURREREOF218 ACCIDENTS

Contributing Human Factors Number of %

(Accident Occurrence) Accidents Influenced

Overtaking on undivided road

53 24%
(27 M2Ws, 13 Cars, 8 Trucks, Buses)
Improper lane change/lane usage
(20 M2Ws, 5Trucks, 3 Cars, 3 Bicycles, 1 Bus M3W) 33 15%
Driving under the influence ofalcohol 30 14%
(20 M2Ws, 5 Cars, 3 Trucks, RI3W)
Speedingz Excessive speed for conditions 21 10%
(10 Cars, 5 M2Ws, 3 Trucks, Buses 1 M3W) °
Improper passing/Following too closely 19 9%
(9 M2Ws, 6 Trucks, 2 Bses, 1 Car, Bicycle) 0
Pedestrian- Dangerous behaviour on roadway 14 6%
Driver Inattention 12 6%
Violation of right of way 8 4%

From table 1 it can be seen that overtaking, improper lane change/usage and driver under
influence of alcohol are pmary driver factors influencing crash occurrence. These factors
contributed to more than half(53%) of the accidens analyzed for this study

The human factorswith the greatest influence, asdentified in Table 1, are described in brief in
the following paragraphs, and information is provided on existing solutions to counter these
human errors.

Please note that the solutions identified here are merely suggestions. JPRI researchers are not
experts in road engineering, vehicle design, driving regulationeaforcement. But the company is
aware of solutions that have been implemented in other parts of the world and are already available;
these are outlined here. What might actually work best for any specific situation is a decision to be
made by governmentrgineers and agencies based on the typepmblemsbeing seen, existing
program anddesign constraints and cost effectiveness.
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1. Overtaking on Undivided Roads: 24 %
(27 M2Ws, 13 Cars, 8 Trucks, Buses)

Overtaking contributed to 24% of total accidents
analyzed (53 of 218 crashes) While, by strict
counts, car drivers and M2W riders were most
frequently involved in crashes due to misjudging
this maneuver, a relatively large number of heavy
vehicles (trucks and buses) were also involved

This problem is usudly associated when the
speeds of all vehicles travelling on a road are not
within the same limits. Trucks, twowheelers and

cars do not travel at the same speed on these highways. Studies conducted by JPRI at various
highways have shown that there is a gnificant difference in travel speeds among the vehicle
types on the same roadsFigure15 shows the results of a speed study conducted by JPRI on a
state highway in Karnataka.

100

Tt

M2W Others All vehicles All vehicles

(except cars)

85th pecentile speed
(in km])h]

Vehicle Type
FIGURE15: SPEED STUDY CONDU@BYJPRION A STATE HIGHWAWIKARNATAKA

The dudy indicates that 85% of cars, travelling on the highway under this study, travel at or
below 86 kmph. Similarly, 85% of trucks and motorized twewheelers (M2Ws) were found to

travel at or below 62 kmph. This clearly indicates that cars travel at far higer speeds than
vehicles significantly larger or smaller than cars. Hence, one way to minimize the problem is
OEOT OCE DPOIi PAO OPAAA 1T AT ACAT AT O 11T OEAOA EECE
OAAOGAET ¢ ET AEAAT AAO T £ OdD#ehdedinCo xEEAE AAT AA
Overtaking misjudgment influencing accidents usually occur due to poor or no visibility of
oncoming vehicles. This vision obstruction could be because of curved roads and hill crests, but
could also be because of a larger (and usually slew vehicle being overtaken. Hence, drivers

need to be trained and also informed about the perils of overtaking without adequate visibility of

the road ahead. Signage similar to the ones shown below can be put up scientifically in front of
bends and curvedo warn drivers to take care before performing an overtaking maneuver.

< A
yid|
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Hills

FIGUREL6: EXAMPLES OF POOR OVERKING(TEAM BHP

In addition to the signage, the most effective measures would be through changes in the
physical arrangements in the road. This has been discussed in the contributing
ET £FOAOOOOAOOOA EAAOT OO OAAOGEIT OT AAO O51 AEOEA
2. Improper Lane Change/Lane Usage: 15%
(20 M2Ws, 4 Trucks, 3 Cars, 3 Bicycles, 1 Bus, 1 M3W
Improper passing/Following too  closely: 9%

These related contributing facbrs describe the case of a driver either movingliagonally across
lanes (rather than moving through one after another in an orderly progression) or failing to
indicate intention to other drivers before changing lanes, catching other drivers by surprise.

What can be done to keep drivers in their proper lanes or convince them to
use indicators?

Use of indicators to communicate to other drivers about the intention to turn or change lanes is
important and must be encouraged for safe driving. Proper lane digdine can be enforced
through educating drivers to use the left mos{slow) lane in all possible conditions unless they
need to overtake. The right most lan¢fast) lane should be used only asin overtaking lane

Vehicle Engineering: Lane Departure Warnin g Systems

Because sing indicators and obsening |
lane discipline is essential for the safety
of all vehicle occupants and other road
users, some of vehicles are equipped
with driver alert systems designed to
warn a driver when the vehicle begins
to move aut of its lane without a proper
turn signal. The MercedesActive Lane
Keeping Assist, for example, has a
camera thatO x A Odttie Anérkings on &
the pavement as you drive. If it senses that you're drifting out of your lane \tbrates the steering
wheel andcan apply the brakes on one side of the vehicle, to help geigou back into your own

I A1 Skdh8ystems have the added advantage of training drivers to use their indicators (to avoid
the constant warnings).

R A
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3. Driver Under Influence of Alcohol: 14 %
(20 M2Ws, 5Cars,3 Trucks, 2M3W)

In the study data forCoimbatore, drunk driving contributed to 14% of the accidents analyzed,
and significantly, all 22 riders (of M2Ws, M3Ws)suffered serious/fatal injuries. Unfortunately,
alcohol usage while driving wasoften not recorded properly by authorities, so the figures could
be even higher

It is avoidable!

While in theory drunk driving accidents and resulting injuries arecompletely avoidablg in fact it
is very difficult to prevent people from driving while under the influence of drugs or alcohol.
Impaired driving is a problem that most countries struggle with. As Figure 17 showsni
Coimbatore, there is no shortage offASMAC liquor shopsand bars on or near highways
confirming that access to alcohol while driving is easy and suggesting that the solution to the
problem will not be.
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One way of combating the problem is with education and publgervice messages that attempt to
change perceptions of what is socially acceptable, inform about haWinking affects reflexes and
judgment, and show the consequences in terms of destroyed lives. However, such campaigns will
reach only the receptive few ad, unless well supported by public opinion, will largely fail.

Another approach is strict enforcement, which often includes jail time and revoking licenses for
drunk driving convictions. That sounds impressive, but if not in jail, those with revoked liceses
can still physically drivee EOOO 11 O 1 ACAiT 1 U8 311 A EOOEOAEAOQE]
areas that typically see a lot of drunk driving accidents.
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If timed well, such sweeps can result in taking a lot of drunk drivers off the road, at ledsrr the
night. And perhaps the fear of a repeat arrest wikeep some of those drivers off that particular
stretch of road if they have been drinking. However, unless there are random stops in random
places nearly every day, the problem will continue.

Vehicle Engineering: Ignition Interlock Systems

It will likely take the combined efforts of government and the
public to significantly reduce the number of fatalities due to this
factor. Technology does, however, often a solution of sorts.
Various breathalyzr-type systems can be attached to or built into
OAEEA]I AO8 4EA AOEOAO 1 OO0 AA AAITR
for the car to be started, and thereafter the device can prompt the
driver to submit to further tests which, while they would not stop
the vehicle, would at least record the violations. This solution is
expensive, and still evolving.

4, Speeding? Excessive Speed for Conditions: 14%
(10 Cars, 5 M2Ws, 3 Trucks, 2 Buses, 1 M3W)

At higher speed, less timeis available for a driver to react, andimpacts tend to result inmore
severe injuries.These are the reasons there is such an emphasis on setting and maintaining speed
limits. Crashes due to speedingare usually caused bya sudden steering maneuver (to change
lanes, avoid an obstruction, etc. g burst tire at speed, oiother unexpected events that the driver
has to react to quickly and, of course, at high speeds, the driver must be very quick indeed
Speedingwas a contributing factor in27% of the analyzedaccidents and it seems that, unless
there are as many trucks on the roads as there are cars and M2Ws, drivers of these three major
road user/vehicle types are nearly equally impatient or illinformed of speed limits.

Approaches for Reducing Incidences of Speeding

In some cases, drivers aréruly unaware of the speed limit and so revert to standard highway
speeds. The solution to this is to post the limits at reasonable intervals as reminders (and to alert
any drivers who overlooked the first signs due to trucks blocking their vision, etc.Also provide
speed limit information after intersections to ensure that drivers turning onto the roads from
major connecting roads always have a sign within the first five hundred meters or so.

If roads, however,have posted speed limitsand drivers still ignore these it is worth trying to
determine why. Do theyconsider them appropriate for other vehicle types (e.g., a good speed for
a heavy truck, but not for theirs? Do they think it is too slow for the conditions? It may be worth
performing localized studiesin areas with higherthan-average speeding problemso understand
what drivers feel is a safespeed based on the road features and the vehicle being driven. Many
countries have improved on arbitrarily set speed limits by applying speed managemenh
techniques such as one described below.

Step 1: Collect Speed Data? ldentify whether the posted speed limits are acceptable to the
traffic by conducting traffic speed studies Theseidentify speedsbeing driven by various vehicle
types (cars, trucks, luses, mini trucks, etc.) for a samplstretch and time period.Then determine
the 85th percentile speed (the speed below which 85% of the sample vehicle population is
travelling on a stretch of road).
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Step 2: Set New Speed Limits 2 Usingthe speed data, oad engineers can plan for reliable and
safe speed limits on various sections of the roadways in Coimbatore. The speeds can differ by
vehicle type (lower for trucks, etc.) or by the lane of travel.

Step 3: Inform Drivers of the New Speeds? Changes inspeed limits need to be effectively
communicated to thehabitual road users.Drivers need to be alerted to the new postedpeed
limit by additional signs that warn of a change. d@nmunication of changes can be enhanced
through road markings and traffic calmingmeasures if these are appropriate, so thathe road
environment itself would influence the driver to follow a safe speed limit.

Step 4: Enforce 2 Good speed enforcement is the final alternative to control driver speeds.
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VEHICLE Factoranfluencing the occurrence of accidents

For the 218accidentsanalyzed the following are the contributingvehicle factors determined to
have influenced the occurrence of an accident. Tal#2eshows both the number and the percentage
of accidents influenced by each facto Please note that more than one factor can influence an
accident; hence, the sum of percentage influenmoay not be equal to sum ofehicle factors
influencing accidets (8%).

TABLEZ2: CONTRIBUTNG VEHICLEFACTORINFLUENCING THEOCCURRENCE OF18 ACCILENTS

Contributing Vehicle Factors (Accident Occurrence) 'X%Eg:;g % Influenced

Defective lights or indicators 3 1%

(1 M2W, 1 Bus, 1 Truck
Defective tires 1 Less than 1%
Absence of reflectors 1 Less than 1%

The vehicle factors with the greatest influence, as identified in Table 2are described in brief in

the following paragraphs, and information is provided on existing solutions to counter these
factors. Please note that the solutions identified here are merely suggestions. JPRI reseaare

not experts in road engineering, vehicle design, driving regulation or enforcement. But the company
is aware of solutions that have been implemented in other parts of the world and are already
available; these are outlined here. What might actualivork best for any specific situation is a
decision to be made by governmewthicleengineers and agencies based on the typeproblems
being seen, existingrogram anddesign constraints and cost effectiveness

1. Defective lights or indicators: 3%
(1 M2W, 1 Bus, 1 Truck

Defectivelights or indicators refers to accidentsthat occurred due to failure of vehicle tail lamps,
hazard lamps or side indicators. They have contributetb 3% of the accidents analyzed. When
the vehicle is taking a right/left turn, driver should switch ON the respective side indicators to
indicate his maneuver to the other road users. When the vehicle is parked on road side, hazard
Lamp should be ON, to indicat® the other road users.
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INFRASTRUCTURHActors influencing the occurrence of accidents

For the 218 accidents analyzed, the following are the contributing infrastructure factors
determined to have influenced the occurrence of an accident. Tat8eshows both the number and
the percentage of accidents influenced by eadhctor. Please note that more than one factor can
influence an accident; hence, the sum of percentage influemzy not be equal to sum of
infrastructure factors influencing accidents (75%).

TABLE3: CONTRIBUTINGNFRASTRUCTURIEACTORINFLUENCING THEOCQJRRENCE B
218 ACCIDENTS

Contributing Infrastructure Factors Number of %
Accident Occurrence Accidents Influenced
Undivided road _ 76 35%
(38 M2Ws, 18 Cars, 11 Trucks, Buses 1 Bicycle, 1 M3W/
Poor street lighting 22 10%
(12 M2Ws, 5 Cars, 2 Trucks, 2ddestrian, 1 Bu3
Poor pedestrian infrastructure z Crossing 17 8%
Intersection 12 6%

(6 M2Ws, 1 Car 3 Buses, Zrucks)

Very narrow road/lane width

11 5%
(5 M2Ws, 1 Car, 2 Buses, 2 Trucks, 1 M3W)
Vision obstruction due toTrees/Plantation 8 4%
Poor road marking/signage 7 3%
Sharp curvature 5 2%

From Table 3 it can be seerthat undivided roads, intersections and very narrow road/lane width
are the primary road design relatedinfrastructure factors influencing crashes. Just thesdtee
factors contribut ed to almost half (46%) of the accidens analyzed for this study

The infrastructure factors with the greatest influence, as identified in Table 3are described in
brief in the following paragraphs, and information is provided on existing soltions to counter
thesefactors.

Please note that the solutions identified here are merely suggestions. JPRI researchers are not
experts in road engineering, vehicle design, driving regulation or enforcement. But the company is
aware of solutions that havbeen implemented in other parts of the world and are already available;
these are outlined here. What might actually work best for any specific situation is a decision to be
made by government engineers and agencies based on the typgblemsbeing sen, existing
infrastructure design constraints and cost effectiveness
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1. Undivided Roads: 35%
(38 M2Ws, 18 Cars, 11 Trucks, Buses 1 Bicycle, 1 M3W

Roadsthat are not separated byamedian inbetweeni DBT OET ¢ 1 ATTANOE ABAAAADI RAC
and suchroads contributed to 35% of total accidents analyzed for this studyMajor stretches of
roads in Coimbatore including highways (where tavelling speed and frequency of overtaking is
higher), are undivided. These include theNH47 By-pass, NH209 andNH67.

Accidents involving overtaking, during which a vehicle enters the opposing traffic lane to
overtake the vehicle travelling/parked in-front of it, are common on undivided roads simply
because there is no barrier/division in place to prevent themSuch acients often involve head
on collision, at speed from both directiong a crash type that frequently results in serious and
fatal injuries.

Vehicle movement on an undivided road Vehicle movement on a mediaseparated road
(NH47 ByPass) (NH47)

In contrast, on divided roads, a median prevents or greatly discourages such crossover into
oncoming traffic, so overtaking crashes tend to involve side impacts, fender clipping, and other
generally smallerimpact crashes due to samelirection maneuvers.

The Obvious Solution: Medians

On busy highways, it is always preferable to have some sort of edian in place for additional
safety. Various median designs are available as shown below:

1 Central hatching in rural areas can be used with rumble strips or pavememarkers to
alert drivers when they are leaving their lane. Central hatching can be installed over a
continuous length of road or at specific points for example, curves in the road.

1 Median barriers physically separate opposing traffic streams and help @b vehicles
travelling into opposing traffic lanes.

1 Lane width has an influence on safety, especially at certain key road locations. Vehicles
typically use more of the travel lane on bends than on straight road sections, and heaial
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crashes can happenoA AT AO xEAT AOEOAOO AAAEAAT QAT 1T U {1

Widening the lanes on a bendr an uphill gradient can reduce the risk of heagbn crashes
by giving drivers more room to get around the bend without crossing into the opposing
lane. Simikrly, widening turn lanes can improve safety, especially for larger vehicles.

T 21T AA AODPI EAAOQGEITT 1T 0O OAOGAITEITCo ETOIT OGAG A
carriageway road by building a second separate carriageway, usually alongside the first.
Road duplication provides a safety benefit through provision of a central median barrier
or strip of land (median or central reservation), thereby reducing the chances of heazh
crashes. This is costly and requires a large amount of space. Duplication isitgtly only
economically viable at higher traffic flow levels.

2. Poor Street lighting: 10%

(12 M2Ws,5 Cars, 2 Trucks, 2 Pedestrian, 1 Bus
Poorstreet light lighting contributed 10% in the total of 218 accidents. Due to poor street lighting,
pedestrians who are crossing the road on highways are not visible to the road users. Even for the
M2W riders, the road surfaces are not clearly visibld?ot holes, speed breakers, small pitsstc.
appear to bevisible only when the riders aretoo close to itgiving them very little time to react.
Sudden reaction to slow down the vehicle causes the loss of balance of the vehidle to which
riders may also fdl down and get hurt.

Without street lights sharp curves are not noticeable to the road users and causes theideats.
Warning signs placed visibly near the roadside will make the road user aware of the scenario
ahead so they can reduce speed well in advance and negotiate it safely. Niglfkective chevron
markers placed in series well ahead of the curve not onlgoint out the dangerous curve but also
show the direction of it.

Without street
lights, many
curves are nc
visible at al
during dark
conditions.

Seriout
warning sign
grak
attention.

3. Poor Pedestrian Infrastructure 7z Crossing: 8%

Poor pedestrian infrastructure has contributed to 8% of the total accidentsanalyzed for this
study. Lack of attention to pedestrian medsis aseriousinfrastructure flaw which needs attention
immediately. A number of the Coimbatore area roadwayare not designed for pedestrian us,
even thoughall three highwayspassthrough urban areaswith high pedestrian traffic needs India
is a cauntry where pedestrians canlegally cross or walk anywhere in the roadso this situation
createsasignificant risk for pedestrians inthe urban areas surrounding these highways

T
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