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PROJECT BACKGROUND 

In June 2009, JPR India put forth a proposal to Mr. T. Radhakrishnan (Inspector General, State 

Traffic Planning Cell, Tamil Nadu Police) to examine road crashes in real-time on crash-prone 

highways close to Coimbatore City. Mr. T. Radhakrishnan and Mr. K. P. Jain (former Director 

General of Police, Tamil Nadu) agreed to this proposal. JPR India researchers examined crash 

data records from the District Crime Records Bureau to determine crash-prone stretches, with 

the help of Dr. N. Kannan, Superintendent of Police, Coimbatore Rural District. Researchers then 

conducted highway runs to determine stretches that could be studied to extract in-depth data 

without compromising on personal safety.  

Area of Study: 

1. National Highway 47 (18 km) 

2. National Highway 47 Bypass (20 km) 

3. National Highway 209 (16 km) 

4. National Highway 67 (20km) 

 

The sections studied are highlighted in red on the image below from Google Maps. 
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Project Schedule: 

Preparation Phase: 1- 31 July, 2009 

During this phase, researchers identified the highway stretches to be examined, established 

contacts with the police stations under whose jurisdiction the highway stretches lie, and 

ensured that the JPR India crash notification process was understood by all the police officers 

involved.  

Crash investigation and Data Collection, Phase 1: 1 – 31 August, 2009 

Researchers examined 21 crashes during this period. Initial attempts were also made to contact 

hospitals to obtain injury records. Researchers determined the hospital requirements and 

approvals needed in order to access the injury records. 

Crash Investigation and Data Collection, Phase 2: 8 October to 7 November, 2009 

Researchers examined 23 crashes during this period. Based on our earlier experience and 

knowledge, researchers obtained support from the Coimbatore Rural District Police to request 

and obtain injury records from hospitals where victims have been admitted. Most of the private 

hospitals provided injury records, but the government hospital, where most of the cases were 

admitted, needed the clearance of the Directorate of Medical Education (DME) in Chennai.  

Data Collation and Quality Control: November – December, 2009 

During this time, researchers refined the data parameters, completed the data coding forms, and 

created the database for analysis. Attempts were also made to contact and obtain the injury 

records for the many victims admitted in the government hospital by meeting the DME and 

following up on our request for crash-related injury records.  

Data Analysis and Report Writing: January – February, 2010 

Data analysis was carried out for each highway to determine crash patterns and their causes. 

Recommendations were then mathematically formulated to determine the effect of 

infrastructure, vehicle and human (enforcement) factors on mitigating crashes and injuries. 

Presentation of Report: 26th February, 2010 

Ms. Jeya Padmanaban (President, JP Research, Inc.) and the JPR India team presented copies of 

the report to Ms. Letika Saran (Director General of Police, Tamil Nadu) and Mr. T. 

Radhakrishnan (Inspector General - State Traffic Planning Cell, Tamil Nadu Police).  
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JPR INDIA CRASH INVESTIGATION METHODOLOGY  

Police Notification and JPR India Response  

A crash notification network was established between JPR India and all the police stations and 

highway patrols located in the study area. On occurrence of a crash, the police called a dedicated 

contact number for JPR India that was manned 24 hours a day by one of the researchers during 

the entire project period. As soon as a call was received and details of the crash noted down, JPR 

India researchers immediately travelled to the crash scene from their base camp near 

Coimbatore Civil Aerodrome. If no JPR India researcher could attend the crash scene due to late 

notification, then the crash details were subsequently collected from the police station in whose 

jurisdiction the crash took place. 

Crash Scene Examination  

Crash scene data is very important for understanding the contributing causes of a crash. Factors 

such as time and location of the crash, road infrastructure, weather and light conditions, 

presence of traffic signals and warning signs, skid marks and debris on the road, point of impact, 

final positions of the vehicles, road conditions, etc. help researchers to understand the crash 

events. Crash scene examinations include: 

1. Photographs of the crash scene. 

2. GPS log and location mapping on Google Earth. 

3. Infrastructure assessment. 

4. Scene measurements. 

5. Scene diagramming. 
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Crash Vehicle Examination  

A crashed vehicle is examined to determine, qualitatively and 

quantitatively, the damage to the body, type of impact, 

damage profile, compromise of passenger compartment 

integrity, occupant contact locations within and outside the 

vehicle, performance of safety features, etc. As always, 

photography plays an important role in recording evidence 

and impact conditions for future analyses. The examination is 

divided into the following stages: 

Vehicle External Examination 

Researchers determine collision dynamics based on the crash 

damage, paint transfers from the other vehicle, scratches, 

rollover marks, missing parts, hair samples and blood stains, 

etc. Tyres are also checked for tyre tread depth, tyre pressure 

(to check for tyre bursts) and lock up. After identifying the 

crush locations, measurements are taken for maximum crush, 

crush profile and damage locations. All these play a major role 

in reconstructing the crash. 

How researchers used exterior vehicle 

examination to determine the point of  

impact between a tractor-trailer and a 

motorcycle:  

A motorcycle carrying two occupants travelling along the 

shoulder rear-ended a tractor-trailer that was parked on the 

shoulder. Since the rider and the pillion were not wearing 

helmets, both sustained fatal injuries. Due to late notification, 

researchers found both vehicles at the police station and not 

at the crash scene. The handle bars of the motorcycle were 

deformed and bent towards the rider and most of the damage 

was to the area around the height of the headlamp. The rear of 

the trailer did not show any residual deformation or marks. 

To determine the exact area of the trailer where the 

motorcycle had hit, damage location measurements from the 

motorcycle were matched with the detailed trailer end 

measurements. Thus, by matching the measurements, the 

location of impact on the trailer was ascertained.  

 

Crush Profile 

JPR India Crash Investigation 

 

Crush jig and measuring sticks 

 

Electronic equipment (camera, 

radios, GPS, radar gun), tyre 

pressure gauges, calipers, 

magnifying glass, measuring tapes, 

and safety gear (gloves, reflective 

jackets) form part of our crash 

investigation tool kit. 

 

Sometimes vehicles were examined 

in weird locations, such as in the 

cargo area of a truck. 

Direct damage height (headlamp) Direct damage height matched 

to circled area. 

Handle bars bent inwards 

toward rider. 
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Vehicle Internal Examination  

Vehicle interiors are examined for safety system use (airbags, seatbelt pretensioners, etc.), 

occupant area intrusions, and occupant contact evidence such as blood, crack on windshield, 

hair samples, stress marks on the instrument panel, steering wheel and seat back deformation, 

etc. This information helps analysts understand occupant kinematics during the crash, ascertain 

safety system use, and determine the possible causes of injuries suffered by the occupants.  

How interior vehicle examination helped us establish the true driver 

of a car:  

A car going along the national highway hit a motorcycle crossing an intersection. Due to a high 

speed impact, the motorcyclist died on the spot. The car had three occupants and one of them 

was severely injured while the other two were released after medical checks. The police records 

indicated that the injured occupant was the driver of the car. 

During the interior examination of the vehicle, researchers found the vehicle had air bags and 

seatbelt pretensioners (which roll back the seatbelt and tighten it so that the occupant is 

restrained firmly to the seat). These pretensioners had fired during the crash. The seatbelt on 

the driver side was slack indicating that the driver was wearing seatbelts, while the belt on the 

co-passenger side was pulled back so tight that researchers could not pull it out, indicating that 

the co-passenger did not use the seatbelt. On further examination of air-bags and door interiors, 

the co-passenger side air bag and door interiors showed a lot of blood stains. A crack on the 

windshield was also noticed on the co-passenger side, possibly due to the unbelted co-

passenger’s head hitting it during the collision. These evidences were enough to point out that 

the severely injured occupant was the co-passenger and not the driver.  

CO-PASSENGER SIDE  

 

DRIVER SIDE 

 

Seatbelt not used.  
(Pretensioners fired and belt tight.) 

  

Seatbelt used. 
(Pretensioner fired and belt loose. 

Stretch marks on belt.) 

 

 

Blood stains on airbag and front door 

 

 

Very few blood stains on airbag and 
front door 
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Injury Coding and Correlations  

The final step of a crash investigation involves injury determination, identification of cause, and 

correlation with the occupant contacts and intrusions/injury sources. This step also helps to 

determine whether the injured was wearing a helmet or seatbelt during the time of impact. 

Injuries are coded using the Abbreviated Injury Scale (AIS) developed by the Association for the 

Advancement of Automotive Medicine (AAAM). The system uses a seven-digit code to describe 

the location of the injury, type of injury, the type of anatomical organ injured and the severity of 

each injury sustained.  

__  __  __  __  __  __  .  __ 

1st digit   Body Region 
2nd  Type of Anatomical Structure 
3rd and 4th  Specific Anatomical Structure 
5th and 6th   Level 
7th    Severity Score 

The first six digits are numerical identifiers describing the injury, and the seventh digit is the 

severity score provided by the AIS manual. The severity score is based on a scale of threats to 

life, ranked from 1 to 6, as shown in the table below. 

Scale Severity Example 

1 Minor Superficial laceration 

2 Moderate Fractured sternum 

3 Serious Open fracture of the humerus bone 

4 Severe Perforated trachea 

5 Critical Ruptured liver with tissue loss 

6 Currently untreatable Total severance of aorta 
Injury information insufficient to specify damage to a particular organ or structure is coded as 9 (Unknown Severity). 

Referring back to the case described in the interior vehicle examination, injury reports of the 
injured car occupant showed the following: 

 

 

 

 

 

 

As can be seen, all the injuries sustained by the occupant are to the left side of head and face. 

Blood on the co-passenger airbag, left door and the windscreen matches up with these injuries. 

On impact, the unbelted co-passenger moved forward and hit his head on the windshield and A-

pillar to his left side. Hence the occupant kinematics and injury sources clearly prove again that 

the injured victim was not the belted driver but was the unbelted co-passenger. 

These injury records can also be used to determine injury profiles of the different types of 

road users, such as pedestrians, motorcyclists, etc. to understand the common injury 

patterns suffered by them, as described in a later section of this report. 

BODY REGION INJURIES AIS CODE 

Head Left frontal bone fracture 150400.2 

Head Left frontal thin, acute subdural hematoma 140652.4 

Head Left temporal polar epidural hematoma 140630.4 

Head Pneumocephalus 140682.3 

Face Swelling over left maxilla 210402.1 
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DATA ANALYSIS 
The following sections look at crash data for each highway studied and present results of the 

analyses performed. Below is a quick guide to the data presentation. 

Injury Severity Definition:  

Fatal  : Victim died within 30 days of the crash. 

Hospitalized : Victim admitted to hospital for more than one day. 

Minor  : Victim provided treatment in the hospital and discharged within 24 hours. 

No Injury : Victim not injured in the crash. 

Crash Type Definition:

 

Single-Vehicle Crashes:  

A single-vehicle crash involves only one motorized vehicle. The single-vehicle crash types 

observed during the project are as follows: 

Pedestrian Impact : Crash involving a motorized vehicle and a pedestrian. 

Bicyclist Impact : Crash involving a motorized vehicle and a bicyclist. 

Object Impact  : Crash involving a motorized vehicle and an object (tree, pole, etc.). 

Multiple-Vehicle Crashes:  

A multiple-vehicle crash involves two or more motorized vehicles. The multiple-vehicle crash 

types observed during the project are as follows: 

Head-on Collision : Crash involving the frontal areas of both vehicles. 

Example: Collisions between vehicles travelling in opposite directions on undivided roads. 

Front-Rear Collision  : Crash involving the frontal area of one vehicle and the rear of the other. 

Example: Collisions between vehicles travelling in same direction. 

Front-Side Collision : Crash involving the frontal area of one vehicle and the side of the other. 

Example: Collisions between vehicles travelling at right angles, especially at intersections.  

 

Crash 
Types

Single 
Vehicle

Pedestrian 
Impact

Bicyclist 
Impact

Object 
Impact

Multiple 
Vehicle

Head-on 
Collision

Front-Rear 
Collision

Front-Side 
Collision
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Road User Type Definition:  

Pedestrian : Person traveling on foot, either walking or running. 

Bicyclist : Person riding a bicycle. 

M2W  : Motorized 2-Wheeler, a two-wheeled automobile propelled by an internal 

combustion engine. Example: Motorcycle, scooter and moped. 

M3W  : Motorized 3-Wheeler, a three-wheeled automobile propelled by an internal 

combustion engine. Example: Rickshaw 

Car/Jeep : A four-wheeled passenger vehicle propelled by an internal combustion engine. 

Bus  : A heavy motor vehicle used for carrying passengers, usually along a fixed route. 

Truck  : A heavy motor vehicle usually used for carrying or towing heavy goods. 

Mini Bus : A small bus or a van used to carry people.  

Mini Truck : A small truck used to carry lightweight goods 

Effectiveness of  Recommendations:  

After understanding crash-related problems and injury mechanism, researchers put together 

recommendations focusing on each of the factors - road (or infrastructure), vehicle and human 

(drivers, occupants, pedestrians, etc.) – involved in a crash. 

 

To understand the effectiveness of each of these recommendations, researchers have defined a 

“% Effectiveness” that determines how many fatalities or crashes the recommendation might 

have prevented based on the data collected in this project. 

% Effectiveness of Fatal Injury Prevention 

=
𝑁𝑜. 𝑜𝑓 𝑓𝑎𝑡𝑎𝑙𝑖𝑡𝑖𝑒𝑠 𝑡𝑎𝑡 𝑐𝑜𝑢𝑙𝑑 𝑎𝑣𝑒 𝑏𝑒𝑒𝑛 𝑝𝑟𝑒𝑣𝑒𝑛𝑡𝑒𝑑 𝑖𝑓 𝑡𝑖𝑠 𝑟𝑒𝑐𝑜𝑚𝑚𝑒𝑛𝑑𝑎𝑡𝑖𝑜𝑛 𝑤𝑒𝑟𝑒 𝑖𝑛 𝑝𝑙𝑎𝑐𝑒

𝑇𝑜𝑡𝑎𝑙 𝑓𝑎𝑡𝑎𝑙𝑖𝑡𝑖𝑒𝑠 𝑜𝑛 𝑡𝑒 𝑖𝑔𝑤𝑎𝑦
 𝑥 100 

% Effectiveness of Crash Prevention 

=
𝑁𝑜. 𝑜𝑓 𝑐𝑟𝑎𝑠𝑒𝑠 𝑡𝑎𝑡 𝑐𝑜𝑢𝑙𝑑 𝑎𝑣𝑒 𝑏𝑒𝑒𝑛 𝑝𝑟𝑒𝑣𝑒𝑛𝑡𝑒𝑑 𝑖𝑓 𝑡𝑖𝑠 𝑟𝑒𝑐𝑜𝑚𝑚𝑒𝑛𝑑𝑎𝑡𝑖𝑜𝑛 𝑤𝑒𝑟𝑒 𝑖𝑛 𝑝𝑙𝑎𝑐𝑒

𝑇𝑜𝑡𝑎𝑙 𝑐𝑟𝑎𝑠𝑒𝑠 𝑒𝑥𝑎𝑚𝑖𝑛𝑒𝑑 𝑜𝑛 𝑡𝑒 𝑖𝑔𝑤𝑎𝑦
 𝑥 100 

 RECOMMENDATIONS BENEFIT 

EFFECTIVENESS 

FATAL INJURY  
PREVENTION 

CRASH 
PREVENTION 

ROAD     

VEHICLE     

HUMAN     
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NATIONAL HIGHWAY 47  

Total crashes examined: 10 

Crashes involving fatalities: 6 

Non-fatal crashes involving hospitalization: 4 

Victims fatal: 6 

Victims hospitalized: 16 

 

Crash Types Road Users/Vehicles Involved 

  

Crash Time 

 

Police Station Jurisdiction (Crash Location) 

 

Concerns:  

Head-on collisions and pedestrian impacts. 

 

0

2

4

6

8

Front-Rear 
Collision

Head-On 
Collision

Pedestrian 
Impact

Bicyclist 
Impact

Fatal Hospitalized

0

1

2

3

4

5

6

Fatal Hospitalized Minor No Injury

0

1

2

3

4

06:00 to 09:00 09:00 to 12:00 12:00 to 15:00 15:00 to 18:00 21:00 to 24:00

Bicyclist Impact

Pedestrian Impact

Head-On Collision

Front-Rear Collision

0

2

4

6

8

Karumathampatti Sulur

Bicyclist Impact

Pedestrian Impact

Head-On Collision

Front-Rear Collision

 2 lane undivided two-way highway. 

 No paved shoulder. 

 Heavy traffic during the day. 
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NH47 CRASH DETAILS 

Head-On Collision:  

Head-on collisions mainly occurred due to vehicles entering into the oncoming vehicle lane, as a 

result of overtaking. Hence all head-on collisions examined had one of the vehicles on the wrong 

lane. The absence of dividers/medians (to separate oncoming traffic) and the poor maintenance 

of road shoulders have clearly contributed to all of these crashes. An earlier JPR India study on 

the NH45 has shown that divided roads effectively reduce head-on collisions.  

The table alongside shows the vehicles involved in each of the 6 

head-on collisions. All vehicles under the column “Vehicle 1” were 

in the wrong lane. The red shading indicates fatal or grievous 

injury (hospitalization). It was noted that, in 5 of the 6 cases, 

smaller vehicles (which mostly sustained fatalities or severe 

injuries) were in the wrong lane, and larger vehicles (which 

sustained minor or no injury) were moving in the correct lane. 

This indicates a higher tendency of risk-taking (careless 

overtaking) by smaller vehicles. Data also showed that head-on collisions tend to occur between 

06:00 and 24:00 hours, when there is higher movement of light vehicle traffic.  

A look at the fatalities and injuries 

reveals that motorcyclists and light 

motor vehicle occupants suffered the 

most. On the basis of examination of 

vehicle interiors and injury reports, 

researchers verified the poor use of 

helmets and seatbelts. The bus and truck 

inspections also revealed absence of 

seatbelts. 

 

Car/Jeep 
Crash No. 

Occupants Belted? Fatal? 

1 3 No Yes 
2 7 No Yes 

 

Motorcycle 
Crash No. 

Helmet  
Used? 

Fatal? 
Head 

Injury? 
1 Yes No No 
2 No Yes Yes 
3 No Yes Yes 

Pedestrian Impact:  

The two pedestrian impacts (one fatal, one hospitalized) had the following characteristics:   

1. The crash site was near a bus stop and road junction. 

2. The bus stops were on unpaved shoulders.  

3. Absence of pedestrian crossings, functioning signals, speed breakers, etc. 

4. Both involved sudden appearance of the pedestrian in front of the vehicle. 

Bicyclist Impact and Front -Rear Collision 

There was one crash involving a bicyclist and a truck, and another involving a car hitting a 

motorcycle from the rear. The bicyclist impact was difficult to reconstruct due to late reporting 

of the crash. The front-rear collision involved a car rear-ending a motorcycle travelling ahead. 

To avoid collision with an oncoming heavy vehicle, the car had swerved towards the road side, 

hitting the motorcyclist travelling in front of it. 

Crash 
No. 

Vehicle 1 Vehicle 2 

1 Bus Truck 

2 M2W Truck 

3 M2W Jeep 

4 M2W Truck 

5 Car Mini Truck 

6 Jeep Bus 

Head-on Collisions

6

Victims Fatal

4

M2W

2

Car/Jeep

2

Victims Hospitalized

11

M2W

2

Car/Jeep

7

Bus/Truck

2
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NH47 –  RECOMMENDATIONS 

IMPORTANT NOTES:  

BUS STOPS AT JUNCTION S  

The photo at left shows a typical bus stop on the NH47 highway. 

The bus stop is commuter-unfriendly in its design and unsafe due 

to the lack of paving for bus entry and exit. Due to the latter 

situation, buses tend to stop on the main carriageway, causing 

traffic behind them to overtake the bus and endangering the lives 

of crossing pedestrians. All of these bus stops have a complete 

absence of road markings and signs to indicate motorists should 

drive slowly and carefully when approaching the bus stops. Hence, 

the following measures are recommended. 

1. Design bus stops as per standards and guidelines of the Indian Roads Congress. 

2. Ensure buses stop exactly at the bus stop. 

3. Enforce giving priority to crossing pedestrians near a bus stop. 

EMERGENCY VEHICLES 

Ambulances need to travel fast to evacuate victims and rush them 

back to the hospital. In such situations, the emergency vehicles 

used should be safe enough to drive at high speeds. Unfortunately, 

many hospitals use small and unsafe ambulances which neither 

offer space, nor provide adequate protection to the occupants in 

the event of a crash. Pictured alongside is an ambulance that struck 

a projected portion of the cargo of a light truck, causing this 

terrible front damage. It is recommended that hospitals invest in safer vehicles for the 

protection of their personnel and other occupants inside. 

 

 

NH47 RECOMMENDATIONS BENEFIT 

EFFECTIVENESS 

FATAL INJURY  
PREVENTION 

CRASH 
PREVENTION 

ROAD 

Road widening/4-laning Prevent head-on collisions. 
67% 
(4/6) 

60% 
(6/10) 

Improvements in bus stop 
design, junctions and 

pedestrian/bicyclist facilities. 

Reduce risks to 
pedestrian/bicyclist safety. 

33% 
(2/6) 

30% 
(3/10) 

VEHICLE Vehicles with safer construction. 
Prevent severe vehicle 

intrusions. 
17% 
(1/6) 

0 

HUMAN 

Use of helmets 
Prevent death as a result of 

head injuries. 
17% 
(1/6) 

0 

Use of seatbelts. 

Prevent death as a result of 
injuries caused due to 
occupant contact with 

vehicle interiors. 

33% 
(2/6) 

0 
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NATIONAL HIGHWAY 47 BYPASS 

Total crashes examined: 17 

Crashes fatal: 4 

Non-fatal crashes involving hospitalization: 6 

Victims fatal: 5 

Victims hospitalized: 20 

Crash Types Road Users/Vehicles Involved 

  

Crash Time 

 

Police Station Jurisdiction (Crash Location) 

 

Concerns:  

Front-Side Collisions and Bicyclist Impact (intersections), Front-Rear Collisions (road 

side shoulder) and Object Impacts (concrete poles). 

0

2

4

6

8

Front-Rear 
Collision

Front-Side 
Collision

Object 
Impact

Bicyclist 
Impact

Fatal Grievous Minor No injury

0

2

4

6

8

10

Fatal Hospitalized Minor No Injury

0

1

2

3

4

00:00 to 
03:00

03:00 to 
06:00

06:00 to 
09:00

09:00 to 
12:00

12:00 to 
15:00

15:00 to 
18:00

18:00 to 
21:00

21:00 to 
24:00

Bicyclist Impact

Object Impact

Front-Side Collision

Front-Rear Collision

0

1

2

3

4

5

6

7

Chettipalayam Madhukkarai RS Puram Singanallur Sulur

Bicyclist Impact

Object Impact

Front-Side Collision

Front-Rear Collision

 2 lane undivided highway. 

 Paved shoulder. 

 Concrete poles as delineators. 
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NH47 BYPASS CRASH DETAILS  

Front-Side Collisions and Bicyclist Impact  

Four (4) crashes involved front-

side collisions between motorized 

vehicles. A bicyclist impact that is 

also a front-side collision has been 

included in this as the 5th crash. 

Table alongside lists the road users 

involved in each of the 5 crashes.  All 

non-cyclist victims were in the side-

impacted vehicles. All 5 crashes took 

place at junctions. Three (3) crashes 

occurred at non-signalized junctions 

and 2 at the same signalized 

junction, near an engineering 

college.  

Front-Rear Collisions  

Table at right lists the vehicles involved in 

front-rear crashes. Four (4) of the 5 crashes 

involved motorized two-wheelers.  It was 

observed that two-wheeler riders use the 

shoulder as a lane, often riding at speeds of 

over 60 kmph. Since the shoulder lane is also 

used by other vehicles for parking and 

repairs, two-wheelers tend to hit parked 

vehicles at night (due to lack of reflective 

markings or lighting). All the fatal or 

hospitalized victims were motorcycle riders 

coming from the rear (frontal damage). None of 

them wore helmets, due to which they 

sustained serious head injuries. 

Object Impacts  

Seven (7) of the 17 crashes examined on this highway were object 

impacts, and in all these crashes, vehicles hit man-made objects 

called delineators, or concrete poles constructed at the side of the 

road to guide traffic. The poles are easily uprooted when impacted 

by heavy vehicles, but act rigid when impacted by light motor 

vehicles. Loss of control could be 

ascertained in one case with the help of tyre 

marks. But in two cases, involving a car and 

truck, respectively, which occurred at the 

same place, it is suspected that the vehicles 

were overtaking and had to avoid an 

oncoming vehicle. 

Crash 
No 

Front Damage 
(Driving On 
Highway) 

Injury 
Severity 

Side Damage 
(Crossing the 

Highway) 

Injury 
Severity 

1 Car Hospitalized Bike Fatal 
2 Car Minor Car Hospitalized 
3 Car Minor Jeep Hospitalized 
4 Truck No Injury Bus Fatal (Driver) 
5 Car No Injury Bicyclist Fatal 

Crash 
No 

Frontal 
Damage 

Injury 
Severity 

Rear 
Damage 

Injury 
Severity 

1 Truck No Injury Car No Injury 

2 Bike Hospitalized Bike No Injury 

3 Bike Fatal Truck No Injury 

4 Moped Hospitalized Truck No Injury 

5 Bike Hospitalized Bike Minor Injury 

Vehicle  
Type 

Loss of 
Control 

Avoiding 
oncoming 
overtaking 

vehicle 

Avoiding 
oncoming 

vehicle 
while overtaking 

Fatigue 

Car 1 0 1* 0 

Truck 0 3 1* 1 

* suspected 

Front-Rear Collisions

5

Victims Fatal

2

M2W

2

Victims Hospitalized

3

M2W

3

Front-Side Collisions

5

Victims Fatal

3

Bicyclist

1

M2W

1

Bus

1

Victims Hospitalized

3

Car/Jeep

3

Object Impacts

7

Victims Hospitalized

2

Car

1

Truck

1
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NH47 BYPASS -  RECOMMENDATIONS 

* R e d u c t i o n  i n  i n j u r y  s e v e r i t y  

IMPORTANT NOTES: 

Traffic signal and speed enforcement  

Researchers examined many crashes on junctions and straight 

road sections of the NH47 Bypass. They observed a total lack 

of compliance to traffic signals at signalized intersections. 

Many straight stretches on this highway influence drivers to 

speed. If the highway patrols along this stretch enforce 

discipline at signals and curb unnecessary speeding by 

regularly monitoring and fining offenders, it may help in 

reducing crashes. 

Ineffectiveness of concrete poles  

Concrete poles, which have been provided as delineators to 

guide traffic, are seen all along the highway. Unfortunately 

when vehicles run off the road, these narrow objects do a lot of 

damage and endanger lives. In the picture alongside, the small 

car hit 3 to 4 poles and overturned, causing grievous injuries 

to the driver. These poles could be replaced with designs that 

can collapse when contacted and are reflective at night. 

M2Ws using shoulder lane 

Researchers observed that M2Ws, mostly motorcyclists, use 

shoulders as a separate lane and travel on them at high speeds. 

This is particularly risky at night, when parked vehicles 

occupying the shoulder may be less conspicuous. The lack of 

helmet use increases the severity of injury.  

 

 

 

NH47 
BYPASS 

RECOMMENDATIONS BENEFIT 

EFFECTIVENESS 

FATAL INJURY 
PREVENTION 

CRASH 
PREVENTION 

ROAD 

Speed interventions or 
flyovers (at intersections) 

Prevent side impacts 
60% 
(3/5) 

29% 
(5/17) 

Replacing poles with reflective 
guard rails 

Prevent severe narrow 
impacts 

0* 
41% 

(7/17) 

VEHICLE 
Trucks with rear reflective 
marks 

Prevent front-rear collisions 
40% 
(2/5) 

12% 
(2/17) 

HUMAN 

Use of helmets Prevent head injuries 
40% 
(2/5) 

0 

Traffic signal discipline 
enforcement 

Avoids jumping signal, and 
resulting side impacts 

20% 
(1/5) 

12% 
(2/17) 
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NATIONAL HIGHWAY 209 

Total crashes examined: 9 

Crashes fatal: 6 

Non-fatal crashes involving only hospitalization: 2 

Victims fatal: 7 

Victims hospitalized: 8 

Crash Types Road Users/Vehicles Involved 

  

Crash Time 

 

Police Station Jurisdiction (Crash Location) 

 

Concerns:  

Front-Rear and Head-on collisions (with motorcycles), Object Impacts (trees), Pedestrian 

Impacts (junctions).  

0

1

2

3

4

Front-Rear 
Collision

Head-On 
Collision

Object 
Impact

Pedestrian 
Impact

Fatal Hospitalized Minor

0
1
2
3
4
5
6
7

Fatal Hospitalized Minor No Injury

0

1

2

3

4

5

03:00 to 06:00 15:00 to 18:00 18:00 to 21:00 21:00 to 24:00

Pedestrian Impact

Object Impact

Head-On Collision

Front-Rear Collision

0

1

2

3

4

5

6

Annur Koilpalayam

Pedestrian Impact

Object Impact

Head-On Collision

Front-Rear Collision

 2 lane undivided highway. 

 Unpaved shoulder. 

 Trees alongside road.  

 Many junctions. 
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NH209 CRASH DETAILS 

Researchers expected many head-on collisions on the narrow roads of NH209, but instead, more 

front-rear collisions were observed. The reason for this was due in part to low traffic volume 

and in part to the number of twists and turns, which seem to provide a traffic calming effect and 

keep speeds under control.  

Front-Rear Collision 
Crash 

No 
Rear 

Damage 
Runover Injury 

Severity 
Front 

Damage 
Injury 

Severity 

1 Motorcycle Yes 
Fatal, 
Pillion 

Truck No Injury 

2 Motorcycle Yes 
Fatal, 
Rider 

Truck No Injury 

3 Moped No 
Fatal, 
Pillion 

Mini 
Truck 

No Injury 

In all the above cases, the M2Ws were trying to join or depart the main highway while the other 

vehicle was travelling along the highway behind them. The small M2Ws, after being rear-ended, 

would come under the larger vehicles and be run over as well. Lack of helmet use and a case of 

overloading (3 riders on a motorcycle) was observed. All the observed front-rear collisions 

occurred between 15:00 and 21:00 hrs. 

Object Impact 

All three object impacts were caused due to vehicles hitting trees. In two cases, truck drivers 

lost control due to fatigue/sleepiness, while in the case of a moped, the rider was inebriated, lost 

control and hit a tree. The rider was not wearing a helmet and suffered fatal head injuries. 

 

Pedestrian Impact  

Both pedestrian impacts took place at night. The locations were road junctions with bus stops. 

Although the exact pedestrian motion before the crash is not known, it is believed that both the 

pedestrians were walking on the road due to the absence of footpaths. 

Head-on Collision 

There was only one head-on collision observed on this narrow road. The collision involved a 

motorbike (with two riders) and a bus. The two riders, while negotiating a right turn and 

overtaking another vehicle, failed to judge the distance of the oncoming bus.  The motorcycle hit 

the bus, and both riders were thrown in the direction of travel. The main rider escaped death as 

he was wearing a helmet, while the pillion rider succumbed to his injuries on the spot.  

 

 

 

Crash 
No 

Vehicle Driver Condition Day/Night 
Injury 

Severity 

1 Truck Fatigue/Sleepiness Night Minor 

2 Moped Alcohol Influence Day Fatal 

3 Truck Fatigue/Sleepiness Night Grievous 

Front-Rear Collisions

3

Victims Fatal

3

M2W

3

Victims Hospitalized

3

M2W

3

Object  Impact

3

Victims Fatal

1

M2W

1

Victims Hospitalized

1

Truck

1
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NH209 - RECOMMENDATIONS 

* R e d u c t i o n  i n  i n j u r y  s e v e r i t y  

IMPORTANT NOTES:  

Lack of pedestrian and bus stop facilities  

NH209 has many junctions at which small roads lead from the 

highway towards a village/town. Each of these junctions also has a 

bus stop. But these bus stops do not have any facilities for buses to 

park away from the main road or for crossing pedestrians. The only 

warning sign for passing motorists is a sign indicating the junction 

and the name of the village/town. Improving these junctions and 

providing parking facilities would increase safety of pedestrians 

and commuters. 

 

M2Ws, helmets and junction behavior 

Due to the high involvement of M2Ws in crashes on this highway, 

all M2W riders need to not only wear helmets, but also ride 

carefully, especially when joining or exiting the highway. Road 

widening and proper guidelines provided at junctions can 

significantly reduce crashes. Highway patrols need to monitor 

these situations which, our data suggests, are occurring during 

evening commute hours (15:00 to 18:00). 

Trees alongside the road 

There are a number of trees lining the road side, and vehicles that 

run off the road can be severely damaged by them, also inflicting 

serious injuries on the occupants. Ideally these trees should be 

transplanted away from the road side, especially when road 

widening works begin. Until then, the highway patrol should check 

on night traffic for drivers driving while fatigued or under the 

influence of alcohol. 

NH209I RECOMMENDATIONS BENEFIT 

EFFECTIVENESS 

FATAL INJURY 
PREVENTION 

CRASH 
PREVENTION 

ROAD 

Road widening/4-laning Prevent head-on collisions. 
14% 
(1/7) 

11% 
(1/9) 

Improvement in design of 
junctions and gas station 

entry/exits. 
Prevent front-rear collisions. 

43% 
(3/7) 

33% 
(3/9) 

Improvements in bus stop 
design, junctions and 
pedestrian facilities. 

Reduce pedestrian safety 
risks. 

14% 
(1/7) 

11% 
(1/9) 

VEHICLE Trucks with safer cab designs. 
Prevent severe vehicle 

intrusions. 
0* 0 

HUMAN 

Use of helmets Prevent head injuries. 
71% 
(5/7) 

0 

Use of seatbelts. Prevent serious injuries. 0* 0 



 

 

19 Coimbatore Rural Traffic Crash Research Project   

NATIONAL HIGHWAY 67 

Total crashes examined: 8 

Crashes fatal: 3 

Non-fatal crashes involving only hospitalization: 4 

Victims fatal: 4 

Victims hospitalized: 8 

Crash Types Road Users/Vehicles Involved 

  

Crash Time 

 

Police Station Jurisdiction (Crash Location) 

 

Concerns:  

Pedestrian Impacts, Head-on and Front-Side collisions. 

0

1

2

3

4

5

Front-Rear 
Collision

Front-Side 
Collision

Head-On 
Collision

Pedestrian 
Impact

Fatal Hospitalized Minor No injury

0

1

2

3

4

5

Fatal Hospitalized Minor No Injury

0

1

2

3

4

5

06:00 to 09:00 15:00 to 18:00 18:00 to 21:00 21:00 to 24:00

Pedestrian Impact

Head-On Collision

Front-Side Collision

Front-Rear Collision

0

2

4

6

8

10

Sulur

Pedestrian Impact

Head-On Collision

Front-Side Collision

Front-Rear Collision

 2 lane undivided highway. 

 Wide lanes. 

 Passes through Sulur town . 
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NH67 CRASH DETAILS 

Pedestrian Impacts 

Table alongside shows the 4 

pedestrian crashes examined 

on this highway. All the 

pedestrian impacts occurred 

near high density areas such as 

bus stops and temples. None of 

these locations had pedestrian facilities or footpaths.  

Head-on Collisions 

There were 2 head on-collisions on the NH67. Both 

involved a M2W hitting a larger vehicle (car and bus, 

respectively). In both cases the riders were not 

wearing helmets and were reported to be on the 

wrong side of the road. In both cases the exact crash 

spot could not be identified due to late notification 

and lack of on-scene evidence.  

Front-Side Collisions  

There was only one front side collision, which resulted in two fatalities at a poorly designed 

intersection on the 4-laned highway section of the NH67. This case highlights poor intersection 

design, speeding cars approaching the intersection, and buses stopping at the intersection even 

though a separated bus stop is provided a little ahead. Note that the state highway is not aligned 

properly and vehicles need to correct their position at the centre of the main highway. These 

and many other design problems found are expected to create more crashes in future. 

 

Front-Rear Collisions  

There was only one front-rear collision on the 4-laned stretch of the highway as a result of a 

speeding jeep overtaking on the left and rear-ending a mini-truck travelling slowly in the left 

lane.  

Crash  
No 

Vehicle 
Pedestrian Injury  

Severity 
Pedestrian  

Action 
Location 

1 Mini Truck Grievous Crossing Temple 

2 Car Fatal Walking on road Temple/Bus Stop 

3 Motorcycle Grievous Waiting at Bus Stop Bus Stop 

4 Motorcycle Grievous Crossing Temple/Bus Stop 

Head-on Collision

2

Victims Fatal

1

M2W

1

Victims Hospitalized

2

M2W

2
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NH67 RECOMMENDATIONS 

Important Notes:  

Pedestrian facilities outside temples and at bus stops and junctions  

 
The NH67 stretch examined passes through the town of Sulur. The town has many temples 

located alongside the highway, and usually these places also have bus stops and junctions. But 

these bus stops do not have any facilities for buses to park away from the main road or for 

crossing pedestrians. These junctions need to be improved and facilities need to be provided so 

that pedestrians and commuters can travel safely. 

4-lane divided roadways  

A small part of the NH67 stretch studied has 

been widened into a 4-lane divided roadway. 

Three (3) crashes were investigated by 

researchers and it was found that poor gap in 

median designs and intersection layouts are 

likely to have contributed to these crashes. Thus, 

even construction of new wider roads can lead to 

more crashes, if proper attention is not paid to 

design and layout. 

 

 

NH67 RECOMMENDATIONS BENEFIT 

EFFECTIVENESS 

FATAL INJURY 
PREVENTION 

CRASH 
PREVENTION 

ROAD 

Divided roads. Prevent head-on collisions. 
33% 
(1/3) 

25% 
(2/8) 

Pedestrian safety facilities. 
Reduce pedestrian safety 

risks. 
33% 
(1/3) 

50% 
(4/8) 

Intersection design 
improvements 

Prevent front-side collisions. 
33% 
(1/3) 

13% 
(1/8) 

VEHICLE - - - - 

HUMAN Use of helmets Prevent head injuries. 
33% 
(1/3) 

0 

Temple 

Bus Stop Junction 
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OTHER SIGNIFICANT FINDINGS 
The following are some additional findings based on the crash data collected: 

A.  EFFECT OF ROAD WIDENING ON TRAFFIC CRASH PATTERNS AND 
INJURY SEVERITY 

To understand this effect, researchers selected the NH47, the NH47 Bypass and the NH45 (in 

Kanchipuram district). The NH45 study was performed in Aug-Sep 2008 for a period of 45 days.  

Hence crash numbers for that study were extrapolated to 60 days so that the numbers could be 

equally compared. Next, the pedestrian crashes were removed from the comparison as these are 

mainly influenced by lack of pedestrian infrastructure rather than by road width. Front-side 

collisions in NH47 Bypass were also removed from the comparison, as these crashes occurred at 

the many intersections found on that highway. NH47 and NH45 have very few intersections and 

do not have any front-side collisions in the data set.  

The remaining crash numbers (NH47 - 7; NH47 Bypass – 12; NH45 – 36) were then divided by 

the road lengths (NH47 – 18km; NH47 Bypass – 20km; NH45 – 68 km) to obtain crash numbers 

per km. Based on these numbers, the following graphs were plotted. Graph a) is a normalized 

representation of crash types from the narrow NH47 to the 4-lane divided NH45. Graph b) 

shows the injury severity of crashes per km to determine the effect of road design on injury 

severity. 

  

a) Normalized distribution of crash types b) Crashes per km and injury severity distribution 

 

Based on the above it can be concluded that: 

1. Increase in road width tends to shift the crash pattern from head-on collisions to 

front-rear collisions. More object impacts on the NH47 Bypass indicate that vehicles trying 

to avoid head-on collisions move out of the road, onto the shoulders, and hit the delineators. 

2. Number of crashes increase as road width is increased. This is due to design flaws, 

especially at gaps in median and entry/exits to gas stations and other facilities.  

3. The effect on injury severity shows that, as road width is increased, the number of fatal and 

hospitalization crashes reduce per km. Hence, injury severity decreases with increase in 

road width. 
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B.  INJURY PROFILE: M2W (MOTORCYCLISTS)  

Number of victims: 25  Fatal: 12 Hospitalized: 13 Injury records obtained: 6 

Distribution of injuries (coded using 6 injury records obtained) with respect to body region and 

injury severity: 

 

 

 

 

 

 

 

 

 

 

 

Body Region 
AIS 1 
Minor 

AIS 2-3 
Moderate -

Serious 

AIS 4-5 
Severe -
Critical 

AIS 6 
Currently 

untreatable 

AIS 9 
Unknown 
severity 

TOTAL 

Head 2 5 3 0 0 10 

Face/Neck 8 0 0 0 0 8 

Thorax 1 1 2 0 0 4 

Abdomen 0 1 0 0 0 1 

Spine 0 1 0 0 0 1 

Extremities 12 8 0 0 0 20 

CONCLUSION: Head injuries are a major cause of high severity injuries in M2W 

riders,  emphasizing the requirement of  helmets for protection.   

HELMETS PROTECT! 
This motorcycle (picture alongside) was involved in a 
severe head-on collision with an oncoming truck. The 
motorcycle was badly damaged, but the rider escaped 
death, thanks to his helmet, and sustained only some 
minor injuries, described below.  
 

 Vertical deep lacerated wound over left side of face 
 Abrasion over right thigh, knee, leg 

 
Data shows that wearing a helmet can, as in this case, effectively reduce injury severity and 
reduce risk to life. 
 

THORAX - 04 (9%) 

ABDOMEN - 01 (2%) 

HEAD - 10 (23%) 

LOWER EXTREMITY 

10 (23%) 

FACE - 08 (18%) 

SPINE - 01 (2%) 

UPPER EXTREMITY 

10 (23%) 
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C. INJURY PROFILE: CAR/JEEP    

Number of victims: 16  Fatal: 2  Hospitalized: 14 Injury records obtained: 11 

Distribution of injuries (coded using 11 injury records obtained) with respect to body region 

and injury severity: 

 

 

 

 

 

 

 

 

 

 

 

Body Region 
AIS 1 
Minor 

AIS 2-3 
Moderate -

Serious 

AIS 4-5 
Severe -
Critical 

AIS 6 
Currently 

untreatable 

AIS 9 
Unknown 
severity 

TOTAL 

Head 5 11 4 0 0 20 

Face/Neck 13 3 0 0 0 16 

Thorax 3 3 0 0 1 7 

Abdomen 0 4 2 0 0 6 

Spine 0 0 1 0 0 1 

Extremities 19 8 0 0 0 27 

CONCLUSION: Head,  face,  thorax and abdomen injuries are most criti cal  and 
are caused due to the occupant moving forward and hitting the interiors of  the 
vehicle (steering wheel,  windshield,  instrument pan el,  A-pil lar,  etc).  Use of 
seatbelts would restrain this movement and save the occupants from many of 
the above injuries,  especially to the head and thorax.  

SEATBELTS COULD HAVE PROTECTED  

 

 

 

 

THORAX - 07 (7%) 

ABDOMEN - 06 (8%) 

HEAD - 20 (26%) 

LOWER EXTREMITY 

11 (14%) 

FACE - 16 (21%) 

SPINE - 01 (1%) 

UPPER EXTREMITY 

16 (21%) 

Severe injuries occur due to 

contact with windshield, 

steering wheel and interiors. 

Even airbags are ineffective 

without seatbelts. 
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D.  INJURY PROFILE: TRUCK/MINITRUCK   

Number of victims: 9  Fatal: 0  Hospitalized: 9  Injury records obtained: 2 

Distribution of injuries (coded using 2 injury records obtained) with respect to body region and 

injury severity: 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION:  Above table shows that truckers in our data set mostly suffered 
spine injuries .  More data is  needed to determine whether this might be due to a  
vehicle design issue,  such as poor s eating or cab construction.   

 

 

 

Body Region 
AIS 1 
Minor 

AIS 2-3 
Moderate -

Serious 

AIS 4-5 
Severe -
Critical 

AIS 6 
Currently 

untreatable 

AIS 9 
Unknown 
severity 

TOTAL 

Head 0 0 0 0 1 1 
Face/Neck 0 0 0 0 0 0 

Thorax 1 0 0 0 0 1 

Abdomen 0 0 0 0 0 0 

Spine 1 2 1 0 0 4 

Extremities 0 0 0 0 0 0 

  

THORAX - 01 (17%) 

ABDOMEN - 00 (0%) 

HEAD - 01 (17%) 

LOWER EXTREMITY 

00 (0%) 

FACE - 00 (0%) 

SPINE - 04 (67%) 

UPPER EXTREMITY 

00 (0%) 
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E.  INJURY PROFILE: PEDESTRIANS/BICYCLISTS  

Number of victims: 10  Fatal: 5  Hospitalized: 5  Injury records obtained: 4 

Distribution of injuries (coded using 4 injury records obtained) with respect to body region and 

injury severity: 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION: Looking at the injuries sustained by the pedestrians,  it  is  evident 

that the injuries are mostly to the head (with high severity) and lower 

extremities.  When a vehicle hits a  pedestrian,  the legs come in contact wi th the 

vehicle bumper and the n the body wraps the hood ,  causing the head to hit hard 

onto the vehicle hood/windshield/wiper .  Head injuries may also be caused 

when the pedestrian falls  hard on the surface of the road after being thrown 

forward by the vehicl e.   

      
 Photo courtesy of Nissan Motors Corporation Inc 

Body Region 
AIS 1 
Minor 

AIS 2-3 
Moderate -

Serious 

AIS 4-5 
Severe -
Critical 

AIS 6 
Currently 

untreatable 

AIS 9 
Unknown 
severity 

TOTAL 

Head 7 7 5 0 0 19 
Face/Neck 3 1 0 0 0 4 

Thorax 0 1 0 0 0 1 

Abdomen 0 0 0 0 0 0 

Spine 0 0 0 0 0 0 

Extremities 6 5 0 0 0 11 

THORAX - 01 (%) 

ABDOMEN - 00 (0%) 

HEAD - 19 (54%) 

LOWER EXTREMITY 

11 (31%) 

FACE - 04 (11%) 

SPINE - 00 (0%) 

UPPER EXTREMITY 

00 (0%) 
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ABOUT JPR INDIA 

JPR India is a subsidiary of JP Research, Inc., a statistical and engineering consulting company 

headquartered in California, USA. JPR India specializes in the areas of automotive safety 

research, crash data collection and analysis, training and education. JPR India was established in 

Chennai, Tamil Nadu, in the year 2006 and has been pursuing road safety research ever since. 

Since its inception, JPR India has engaged in road safety research and spearheaded efforts aimed 

at increasing public and private sector awareness of road safety issues. These efforts have 

included: 

 Publishing SafetySpeak!, our quarterly road and traffic safety newsletter focusing on India- 

specific road safety issues and research, and safety news from around the world. 

 Organizing seminars for representatives from auto companies, insurance sectors, local 

transport authorities, government agencies and the medical fraternity. 

 Conducting real time on-site crash investigations and analyzing crash data. 

 Disseminating scientific research information for the awareness of concerned authorities 

and the road-using public. 

WHY IS JPR INDIA CONDUCTING IN -DEPTH CRASH DATA COLLECTION?  

We know that over 100,000 lives are lost each year on Indian roads. However, there is to date 

no formal mechanism in place to address this serious issue, which is now growing to epidemic 

proportions. Hence, JPR India is bringing in internationally accepted crash investigation 

methodologies and customizing them to Indian conditions (to accommodate differences in 

vehicle population and crash characteristics). These methodologies have proved their 

significance in developed countries, where in-depth crash data is being studied to reduce road 

traffic fatalities and injury severity.  In-depth crash data helps researchers, regulators, law 

enforcers, and engineers to: 

 Understand location-specific safety problems/weaknesses. 

 Implement highway, vehicle and road user safety systems/strategies based on real-world 

research. 

 Increase public awareness about traffic safety issues through convincing evidence and 

examples. 

 Understand injury mechanisms for safer vehicle designs (and to help EMS and doctors to 

anticipate injury trends so they may prepare and treat patients accordingly). 

 Facilitate concrete evidence-based decision making. 

 Audit and realize better returns on safety investments. 


