
 
 

 
IDENTIFICATION OF ACCIDENT BLACK SPOTS AND 

CAUSING FACTORS ON “A9” ROAD IN NORTHERN 

PROVINCE 

 

 

 

 

 

 

Meera Mohideen Mohamed Munas 

 

(158313X) 

 

 

 

Degree of Master of Engineering in Highway and Traffic Engineering  

 

 

 

Department of Civil Engineering 

 

University of Moratuwa  

Sri Lanka 

 

June 2018 



 
 

IDENTIFICATION OF ACCIDENT BLACK SPOTS AND 

CAUSING FACTORS ON “A9” ROAD IN NORTHERN 

PROVINCE 

 

 

 

 

 

 

Meera Mohideen Mohamed Munas 

 

(158313X) 

 

 

 

Dissertation submitted in partial fulfillment of the requirements for the degree of 

Master of Engineering in Highway and Traffic Engineering   

 

 

 

Department of Civil Engineering 

 

University of Moratuwa  

Sri Lanka 

 

June 2018



i 
 

Declaration of the candidate & Supervisor  

 

I declare that this is my own work and this thesis/dissertation does not incorporate 

without acknowledgement any material previously submitted for a Degree or 

Diploma in any other University or institute of higher learning, and to the best of my 

knowledge and belief it does not contain any material previously published or written 

by another person except where the acknowledgement is made in the text.  

Also, I hereby grant to University of Moratuwa the non-exclusive right to reproduce 

and distribute my dissertation, in whole or in part in print, electronic, or other 

medium. I retain the right to use this content in whole or part in future works (such as 

articles or books).  

  

  

Signature:               Date:  

  

  

  

  

The above candidate has carried out research for the Masters dissertation under my 

supervision.  

  

  

  

Signature of the supervisor:                            Date: 

 

 

 

 

 



ii 
 

Abstract  

A9 (Kandy-Jaffna Highway) was opened for traffic after renovation of section from 

Vavuniya to Jaffna in 2013. Even though it has provided several safety precautions, the most 

number of accidents reported along the highway have occurred in the district of Jaffna, 

Kilinochchi and Vavuniya. Therefore identifying accident black spot locations and cause for 

the accidents where majority of the accidents taken place are essential for immediate safety 

measures and improvements. 

 

The main research objectives are to identify accidents black spot locations, identify possible 

causes for the accident and calculate the accident rate based on vehicle travel kilometre. 

 

According to this research study, fifteen most critical accident black spot locations were 

identified by using three scientific method namely Accident rate, Accident frequency and 

Weighted severity index in the A9 road section from Vavuniya to Jaffna. Accident locations 

were grouped into nearest 100m distance and the fifteen most critical locations are 300+000 

–300+100 km, 303+000-303+100 km, 177+000-177+100 km, 312+200-312+300 km, 

307+000-307+100 km, 299+100-299+200 km, 305+000-305+100 km, 301+100-301+200 

km, 176+800-176+900 km, 298+400-298+500 km, 309+000-309+100 km, 176+700-

176+800 km, 308+100-308+200 km, 305+100-305+200 km and 176+100-176+200 km. 

Primary causing factor for the accidents, as per the accident records, is human and 

environment also act as a key factor for some accidents. Accidents happened during day time 

are twice higher than that of night time. However, this trend was same in each of the section 

along the road. 

 

Even though the highest accident rate of around 1.31 x 10-6 veh km was noted from Palai to 

Meesalai east section. Accident rates in each section have increased from year 2012 to 2014. 

When comparing A9 road section from Vavuniya to Jaffna with A9 road section from Kandy 

to Vavuniya with same corridor geometry in 2014, A9 road section from Vavuniya to Jaffna 

shows higher accident rate (0.68 x 10-6 per vehicle kilometre travelled) than other corridors 

(0.47 x 10-6 per vehicle kilometre travelled). In addition, fatality rate in A9 road section from 

Vavuniya to Jaffna has increased from 2012 to 2014, which is considerably a higher value 

than fatality rates of road accidents in most of the other countries. 

 

 

Key Words: Black spots identification, Weighted Severity Index, Accident rate, Accident 

frequency, Causing factors 
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CHAPTER 1.  INTRODUCTION 

 

1.1 Problem Statement and Background 

 

Road Accident has become a noticeable socio economic problem in Sri Lanka. First 

it seemed unimportant especial developing countries when compared to the critical 

problem such as scarcity of financial and economic resources, malnutrition and 

unemployment 

According to Police records, there are over a 170 road accidents per day with seven 

to eight people killed. The economic cost of accidents has been valued Rs.10.25 

billion or close to 2% GNP apart from the value of human contribution to the society 

Over the decade 2005 to 2014, an average 2,247 number of people died annually in 

Sri Lanka from road accidents. In year 2014, 35,967 crashes were reported where 6% 

of them are fatal followed by 2440 fatalities. Motorcycles individually accounts for 

more than 50% of the vehicles registered in the country and has involved over 50% 

of the total fatalities in the year 2014.  

Three wheelers, being the second highest vehicle category in the country, have 

contributed for 16% of the fatalities in the same year. Road accidents can’t be totally 

prevent/ stop, but by using suitable traffic engineering, safety plan and management 

measures the accident rate can be decreased. One of the most important factors to 

reduce traffic is identification of black spots and finding the causes for these 

accidents and taking proactive counter measures have become of great importance. 

After 30 years of war the Kandy – Jaffna highway (A9) road (section from Vavuniya 

to Jaffna) constructed and officially declared opened 15 June 2013 and it passes 

through four districts in Northern Province such as Vavuniya, Mullaitivu, 

Kilinochchi and Jaffna. This road designed to speed of 80km/h, allowable operation 

speed is 70km/h. 

Following typical cross section (Figure 1.1) has been provided in A9 road (section 

from Vavuniya to Jaffna) with two lanes undivided running one lane in one direction. 
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Government of Sri Lanka expected to achieve several benefits by constructing this 

section such travel time reduction.  

Some of the direct benefits are:   

1. Travelling in an uniform speed throughout the journey 

2. Minimal congestion and obstruction to traffic 

3. Reduction of fuel consumption and vehicle maintenance cost 

 Some of the indirect benefits are:  

1. Expand tourism  

2. Attract private sector investors who consequently contribute to job market 

Expansion 

3. Development of towns adjacent to A9 road as Economic Centres 

4. Value enhancement of land and property in the region 

 

Despite the benefits and privileges offered to the country, an unsafe road 

environment will have negative impacts to the economy as it leads physical losses. 

The losses become more severe, when those take place in the form of loss of human 

lives in fatal accidents 

 

Therefore, Road Development Authority provided few safety precautions in A9 Road 

(section from Vavuniya to Jaffna) to assure a safe road environment to road user. 

Some such measures to prevent accidents and minimize the damages are: 

Figure 1.1:  Typical cross section of A9 road Section from Vavuniya to Jaffna 

Source: (RDA) 
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1. Speed limits 

2. Guard fence and stones at the edges of the shoulders at cut and fill sections 

3. Two separate lane for the opposite travelling directions by centerline marking 

4. Lighting at town areas 

5. Provision of road studs and reflectors at the centerline and Guard fence 

6. Provision of Road Markings and Signs along the roadway 

7. Establishment of highway traffic patrol for enforcements of traffic rules and 

regulations 

 

However, 1029 numbers of accidents were reported in A9 Road (section from 

Vavuniya to Jaffna) during the 48 months period of 2011 to 2014. Out of those, 108 

accidents were fatal according to the data from police department. Since large 

numbers of accidents have been taken placed within a short period of 2 years, a 

negative image has gradually developed in people’s minds with respect to A9 Road 

(from Vavuniya to Jaffna) after rehabilitation. Therefore, it is vital to identify the 

black spot locations and the causing factors for the accidents to provide safety 

improvements and remedial measures immediately. 

 

Accident rate and severity index are considered as a very good indicators for road 

safety. Since with available traffic and accident data of A9 Road (section from 

Vavuniya to Jaffna) from RDA and police department were possible to conduct a 

scientific study to identify black spots. 

 

1.2 The Area of Study 

This research study is an initial study of accident investigation and analysis of 

accidents in “A9” road (section from Vavuniya to Jaffna) through a scientific and 

comprehensive approach to find out the black spots, causing factors and accident rate 

in VKT. 
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1.3 Causes of Traffic Accident 

The term “Causes” refers to an at-fault determinant of a crash or a determinant that 

increases crash risk or severity. Investigating causes of traffic crashes is complicated 

by the fact that given crash seldom has a single unambiguous cause. Crash causes are 

often a sequences of causes. For example, the initial cause of a pedestrian crash may 

be the pedestrian crossing the road. If the vehicle driver subsequently is distracted, 

fails to see the pedestrians and safely stop the vehicle or maneuver around the 

pedestrian. 

 

Both the pedestrian action and the driver lack of attention will likely to be listed as 

cause of the crash. In addition there may be circumstances that look place prior to the 

crash that may have contributed to its occurrence. For instance the pedestrian may 

have been distraught an emotional condition that could have led to lack of care and 

Vavuniya 

Jaffna 

Figure 1.2: Study stretch of A9 road from Vavuniya to Jaffna 

Source: (Google map) 
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diminished observational awareness of surroundings. While the driver of the vehicle 

may have had defective brakes which reflects on poor vehicle maintenance. 

 

The important question is “What are the causes of these traffic accidents?” the causes 

of accidents are usually complex and involve many factors. Based on the studies 

conducted by experts, it is possible to tabulate a list of categories that could influence 

the occurrence of road traffic accidents. If the factors that have contributed to the 

accidents are identified it is then possible to modify and improve the transportation 

system. Accidents are caused by singly or many factors but more frequently in 

combination. 

 

1.4 Objectives 

Objectives of this research study are: 

1. Identification of black spots by using different methods to prioritize 

hazardous locations in the road stretch from Vavuniya to Jaffna 

2. To identify various causing factors for accidents  

3. Estimate the accident rate based on Vehicle Kilometer Travelled 
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CHAPTER 2.  LITERATURE REVIEW 

 

A number of research efforts have attempted to identify the black spots of a road 

stretch, accident causing factors in the world but no any study has been done in A9 

road section in Northern Province of Sri Lanka. These studies have indicated that 

improvements to safety could significantly reduce the number of vehicle accidents. 

 

2.1 Related findings 

 

2.1.1 Black spots identification 

Various methods adopted to identify accidents black spots on National Highway -55 

in Orissa, India. Using methods of analysis namely Accident Rate method and 

Accident Frequency method, the ranking of the identified black spots were done. 

Detailed analysis was then carried out on the top ranked black spots. (A.N Dehury et 

al., 2013) 

 

Identifying the major accident black spots on National Highway-3 in India and 

suggested necessary measures for improvement. The study was carried out by 

collecting secondary accident data from the police stations and prioritizing the 

accident prone area by using Accident Severity Index method. (Vivek and Rakesh 

Saini., 2015) 

 

To identify the accident black spots on National Highway – 4 in India, three methods 

of analysis were used, namely Ranking and Severity Index methodology, Accident 

Density method, Weighted Severity Index method in the stretches. Appearing in all 

the three methods were taken as the accident black spots. (RR Sorate et al., 2015) 

 

To identify the future impact on Maharagama Town traffic flow and pedestrian 

safety due to southern expressway and outer circular highway, Weighted Severity 

Index method was used as a part of analysis to identify high risk accidents locations. 

(AS Samarasinghe, AI Gurusinghe, and KS Weerasekara., 2012) 
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From all the methods used, the Accident rate method, Accident Frequency method 

and Weighted Severity Index method were found to be most suitable to the 

concerned area of study. Thus all the three methods were used to identify the 

accidents black spots on the A9 road section from Vavuniya to Jaffna. 

 

2.1.2 Accident factors 

The factors contributing to road traffic accidents are commonly grouped into three 

categories as described below: 

 

 Human Factors (Road Users) 

Human error contributes to accidents in 90% of cases. It is either the driver of the 

truck or the other road user that makes the mistake that contributes to the accident. 

The main problem areas identified in accidents where the truck driver was the cause 

of the accident are: speeding, fatigue, rollover the bend, careless driving and 

overconfidence. (European Accident research and safety report 2013: Volvo trucks) 

 

The driver is the main factor for the occurrence of an accident (Elvik, Vaa, Erke, & 

Sorensen, 2009). Previous studies indicate that many elements contribute to 

determine an unsafe and a distracted driving behavior related to driver’s 

psychophysical conditions, his mental workload, reduction of the attention threshold, 

and the increase of the perception-reaction time (PRT) (Rosolino et al., 2014). 

 

Further, a study based on a dataset of 100 vehicles for a year revealed that 

distractions and inattention (e.g. fatigue) contribute to approximately 80% of crashes, 

and distraction contribute to around 65% of rear-end crashes (Rosolino et al., 2014). 

 

 Environmental Factors 

Two most common environmental factors contributing to accidents are “Slippery 

road (due to weather)” and “Road layout (bend, hill, narrow carriageway etc.)” 

(European Accident research and safety report 2013:Volvo trucks)  
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According to recent analysis, 30% of accidents are related to road characteristics, 

such as the pavement (in a percentage of 10%), geometry (10%), and other factors 

such as signals, guardrails, safety barriers, etc. (Rosolino et al., 2014). 

 

 Vehicle Related Factors 

If the vehicle is found to be the main contributing factor to a road traffic accident, a 

more detailed classification shows that the issue is related to neglected maintenance, 

technical faults in subsystems or to conceptual shortcomings. (European Accident 

research and safety report 2013: Volvo trucks]  

 

Vehicles are also a cause to road accidents when their owners fail to properly 

maintain and regularly inspect the vehicle during operation. Therefore, road 

accidents occur due to reasons such as brake failure, tire blowout, power steering 

failure, and headlight failure. Only 10% of contributing factors are attributed to 

technical issues related to the vehicles according to the analysis (Rosolino et al., 

2014).  

 

A significant proportion of accidents are caused by a combination of the above all 

three categories. 

 

As per the study of “Analyzing Traffic Accidents in Gampaha District Colombo – 

Kandy Road” by Sandeera (WAJK Sandeera., 2016), he has found that the causes for 

the accidents are negligence of drivers/riders, lack of knowledge about traffic and 

road rules, driving techniques and mechanical defects. 

 

 

 

 

 

 

 

 

Figure 2.1: Accidents causing factors 

Source: (Analyzing Traffic Accidents in Gampaha District Colombo – Kandy 

road, 2016)  
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2.1.3 Accident rate 

Accident rate indicate the safety level of a certain road or the place, and it can be 

stated as Population based rates or Exposure based rate. 

 

Population based rates are static in nature and not depend on the vehicle usage or 

total amount of travel. It is used in quantifying the overall risk to individuals on a 

comparative basis; for example, number of accidents per 100 populations, number of 

accidents per vehicle. 

Road fatalities calculated for 100,000 inhabitants in 2015 of IRTAD countries are 

presented in Figure 2.2. 

 

Exposure based rates reveal the accident rates based on Vehicle Miles/Kilometers 

Travelled or Vehicle Hours Travelled. It attempts to measure the amount of travel for 

exposure to risk. 

 

For analyzing a road, exposure based rates are more accurate and important to get 

better image of the present situation than other method. Road fatalities calculated for 

Billion Vehicle Kilometers in 2015 of IRTAD countries are presented in Figure 2.3. 

 

To calculate accident rate based on the Vehicle Kilometers Travelled (VKT), it need 

to find the VKT. The annual VKT estimation models based on traffic counts use the 

data collected on a sample of monitored road sections to estimate the VKT of the 

entire network. Traffic flow, usually represented by the Annual Average Daily 

Traffic (AADT), and length of the sampled road sections, are the main variables 

used. To calculate annual value, it is multiplied by the number of days in a year. In 

estimating VKT using traffic counts, it is customary to assume that a vehicle counted 

on a section of road travels the entire length of the section. Under this method, some 

vehicles travelling only a portion of the section will be counted while others will not, 

depending on whether they cross the counting location (Hossain and Gargett, 2011). 
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Table 2.1: Vehicle Kilometre Travelled in 2012 in Sri Lanka 

2.1.4 Accident rate in VKT for Sri Lanka 

As per the study of “Estimation of Vehicle Kilometers Travelled in Sri Lanka” by 

Darshika Jayasekera (Jayasekera, 2013), VKT for different types of vehicles in year 

2012 is presented in Table 2.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

According to the accident statistics of Sri Lanka Police, road accidents in several 

severity levels are given in Table 2.2. 

 

 

 

 

 

 

Table 2.2: Road accidents summary based on severity in Sri Lanka within past years 

Source: (Sri Lanka Police Department) 
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When total number of accidents are considered, accidents seems to be increased 

drastically within 2011 and increased slightly up to 2012 while opposite trend has 

generated year 2013. In year 2014 number of accidents is considerably lower 

compared to year 2013. Similar trend can be observed with respect to crashes 

damage only type as well. However, when fatal crashes are considered, a reduction 

can be seen from 2010 to 2014. According to the above figures fatal accidents 

reported in Sri Lanka out of total road accidents is around 6% within past few years. 

 

Accidents rate per VKT in 2012 can be estimated for each of the severity level based 

on the information provided in Table 2.1 and Table 2.2. Results are tabulated in 

Table 2.3 and according to that accident rate for the entire Sri Lanka for year 2012 is 

1.092 x 10-6 per VKT. 

 

 

 

 

 

 

 

 

 

 

 

2.2 Accident reporting 

Reporting an accident at the correct time with all required information is an 

important task as those data reveal the causes for the accident and assist further 

activities. Once an accident occurs, it should immediately be reported before erasing 

the evidences. Accidents can be reported with several formats. Accident reporting 

mainly happens through the Police. In case the victim of the accident is injured or 

dead, it is reported to the hospital. 

 

Table 2.3: Accident rate per VKT in Sri Lanka 
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The driver of a vehicle must reports a traffic crash, if the incident happened on a road 

or any place commonly used by the public (e.g. car parks), if the incident resulted in 

a bodily harm to any person, if the total value of property damaged to all involved 

parties exceeds a certain value, or if the owner or representative of any damaged 

property is not present (Western Australia Police: http://www.police.wa.gov.au/). 

 

Following information is required to report a traffic accident accurately: 

 Date of crash 

 Time of crash 

 Precise location of crash 

 Personal details (from driver's license) 

 Driver's license number and expiry details 

 Vehicle license plate and expiry details 

 Details of other involved drivers/passengers/owners/vehicles/witnesses 

 Details of injuries and other person's injuries 

 Crash features (traffic control, road features, road alignment, other 

conditions) 

 Total estimated cost of damage to all vehicles and property 

 Description of the manner in which the crash happened 

 Optional - digital images of the crash incident 

 

However, it is not reliable if the data only depends on the police. Results from many 

countries have shown wide variation between official (i.e. Police) statistics and 

information from other sources. For example in the Philippines, only one out of five 

medically reported road deaths are included in police statistics. 

 

Under reporting appears to be high in China, which already has the world's highest 

reported number of road deaths. Thus, the Beijing Research Institute of Traffic 

Engineering has estimated that the actual number of people killed in road accidents 

in 1994 was about 111,000, over 40% higher than the 78,000 officially reported by 

the police. Using results from several studies indicated that in developed countries, 

under reporting of fatalities was minimal (between 2-5%), whilst in developing 

http://www.police.wa.gov.au/
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countries, upper and lower adjustment factors were between 25-50% increase of 

those numbers reported by the police (Jacobs et al, 2000). 

 

Deaths and severe injuries are more likely to be reported than minor injuries; drivers 

and passengers also have a greater likelihood of being recorded by traffic police than 

pedestrians, cyclists, and other non-motorized road users. There is also evidence that 

injuries occurring in the under-served urban communities and amongst children are 

less likely to be reported (Odero et al., 1997). 

 

There should be a medical community, led by the World Health Organization to 

monitor road accident victims and include road accidents in national hospital 

surveillance systems. Accident databases in many developing countries should be 

improved through greater use of accident reporting and recording systems.  

 

Therefore, using accident information from hospital data and sources like Insurance 

Companies can complement evidence obtained from police records. 

 

2.3 Accident data collection in Sri Lanka 

Road accidents recorded by police divisions includes the following information: 

Accident location and Time (based on road, road link, closest node, coordinates of 

the location, day, date and time), Accident classification (based on four types; fatal, 

grievous, non-grievous and damage only), Pre crash factors contributing to the 

accidents (Human, Pedestrian, Road, and Vehicle) etc. 

 

The road traffic on the A9 road between Vavuniya to Jaffna is regulated by the 

following nine police stations. 

 

i.   Iretperiyakulam   vi.   Kilinochchi 

ii. Vavuniya    vii.  Palai 

iii. Puliyankulam    viii. Chavakachcheri 

iv. Kanakarayankulam   ix.   Jaffna 

v. Mankulam 
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The accident records acquired from the above police divisions were filtered to extract 

the relevant records from each of the police areas along the road. 

Traffic data are collected from Road Development Authority, Sri Lanka for A class 

roads. 

 

2.4 Accident trends in developed countries 

Considering the accident trends in developed countries, most countries could reduce 

fatalities with time by following several policies and actions. 

In Britain, even though motor traffic levels have more than doubled since recording 

began in 1949, the relative risk of road deaths has fallen significantly (from 1949 to 

2013). The fatality rate has halved in the past decade, from 10.6 fatalities per billion 

vehicle miles in 2004 to 5.6 fatalities per billion vehicle miles in 2013. In addition, 

the number of children killed in reported road accidents has fallen significantly since 

1979. The 2013 level of 48 child fatalities is over 90% lower than the 1979 figure 

(Department for Road Fatalities, 2013). 

 

Several reasons and improvements listed below have caused this trend: 

 Sustained periods of snow and ice - comparable periods of bad weather were 

not observed from 2011 

 Technological and engineering improvements to vehicles and highways 

 Improved education and training is likely to have produced better and safer 

drivers 

 Improvements in trauma care (and in England, particularly with the 

introduction of major trauma care centers) and emergency services responses 

are likely to have improved outcomes after an accident 

 

If it is considered the road user made accidents due to Driver/Rider impaired by 

alcohol, careless, reckless or in a hurry, aggressive driving, poor turn or maneuver, 

loss of control, exceeding speed limit etc. Fatalities have significantly reduced during 

past period up to 2013 (Department for Road Fatalities, 2013). 
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Member countries of the International Traffic Safety Data and Analysis Group 

(IRTAD) are Argentina, Austria, Belgium, Cambodia, Canada, Chile, Czech 

Republic, Denmark, Finland, Fence, Germany, Greece, Hungary, Iceland, Ireland, 

Israel, Italy, Jamaica, Japan, Korea, Lithuania, Luxembourg, Malaysia, Morocco, 

Netherlands, New Zealand, Nigeria, Norway, Poland, Portugal, Serbia, Slovenia, 

Spain, Sweden, Switzerland, United Kingdom, and United States. As per the Road 

Safety Annual report 2015 of IRTAD, number of road fatalities declined by an 

overall 42% between 2000 and 2013 in the 32 countries. Greatest reductions were 

achieved in Spain with more than 70% and Portugal with almost 70%. Many other 

countries had achieved over 50% of reductions notably Denmark, France, Slovenia, 

and Lithuania. Most non-European IRTAD members achieved a lower than average 

reduction in the number of road fatalities (Figure 2.2 & Figure 2.3). 

 

 

- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2: Road fatalities per 100 000 inhabitants in 2015 of IRTAD countries 

Source: (Road Safety Annual Report, IRTAD, 2017)  

Figure 2.3: Road fatalities per billion vehicle kilometers in 2015 of IRTAD countries 

Source: (Road Safety Annual Report, IRTAD, 2017)  
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Main causes for this performance were the implementation of systematic road safety 

strategies and programs that tackle main risk factors for traffic crashes (speed, 

alcohol, non-compliance with traffic rules), advancing technical standards for road 

infrastructure and vehicles, improved emergency and heath care, and economic 

conditions (Road Safety Annual Report, IRTAD, 2017) 

As per the IRTAD Road Safety Annual Report 2017, 90% of global casualties have 

reported from low- and middle-income countries. 

 

2.5 Accident trends in developing countries 

About 1.3 million persons die worldwide due to road accidents, and this is set to 

double by 2030 if this status continues. It is the developing countries that account for 

overwhelming part of the current fatalities, and forecasted accident fatalities. In 

particular, there are local and global initiatives to address the safety issues in 

developing countries. However, in developing countries there are emerging issues 

that may result in safety trend, which is different from industrialized countries 

(Mohamed et al., 2013). 

 

Apart from the humanitarian aspect of reducing road deaths and injuries in 

developing countries, a strong case can be made for reducing road accident deaths on 

economic grounds alone, as they consume massive financial resources that the 

countries can ill afford to lose. Therefore, even within the boundaries of the transport 

and highway sector, hard decisions have to take on the resources that a country can 

devote to road safety (Jacobs, 2000). 

 

Motor vehicle accidents are the leading cause of death in adolescents and young 

adults worldwide. Nearly three-quarter of road deaths occur in developing countries 

and men comprise a mean 80% of casualties (Odero et al., 1997). 
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CHAPTER 3.  METHODOLOGY 

 

3.1 Data type and data collection methods 

 

 

 

 

 

 

 

 

 

 

Primary and secondary data were collected for the study. Secondary data includes the 

collection of required accident data for the four years from 2011 to 2014 in section 

from Vavuniya to Jaffna in A9 road from the concerned police department.  

 

Primary data collection includes road inventory data and traffic volume count from 

the identified accident prone stretches. 

 

3.2 Identification of black spots 

Accident location map with four years accident data for A9 road section from 

Vavuniya to Jaffna was created by using line diagram to show accident distribution 

along the selected stretch. And they were analyzed to obtain the fifteen most accident 

black spots. Three methods namely: Accident Rate Method, Accident Frequency 

Method and Weighted Severity Index Method were used for identifying the black 

spots on the aforesaid section. The methods were adopted by dividing the entire road 

into smaller sections.  

 

In accident rate method, the accident rates of each section were evaluated by using 

the mathematical formula  

Table 3.1: Data collection method 
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Accident Rate = M/L 

 

Where;  M = Total number of accidents in a stretch 

  L  = Length of stretch 

 

In accident frequency method, the accident frequency of each section was calculated 

and then the cumulating frequency of these sections were evaluated; mathematically 

 

Accident Frequency = (M/T) x 100 

 

Where;  M = Total number of accidents in a stretch 

  T  = Total number of accidents along the whole road 

 

Weighted Severity Index method is a dimensionless value indicating hazardous of a 

location was used by considering the number of fatal accidents (F), the number of 

grievous accidents (G), and the number of Non Grievous accidents (NG). 

Mathematically it was being designated by 

 

WSI = NfWf + NgWg + NngWng 

  

Where;  Nf   = Number of fatal accident in a stretch 

  Wf  = Weight assigned to fatal accident 

  Ng   = Number of Grievous accident in a stretch 

  Wg  = Weight assigned to Grievous accident 

  Nng  = Number of Non Grievous accident in a stretch 

  Wng = Weight assigned to Non Grievous accident 

 

As per accident data from police records it was able to identify fifteen high risk 

accident black spots. Weightages were given to different type of accidents in 

weighted severity index method and compared with other two methods to identify 

black spots and ranked them. 
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According to gravity of accident category weightages of 5, 3 and 1 were assigned for 

fatal, grievous and non-grievous accidents respectively.  

 

3.3 Causing factors 

Road traffic accidents are primarily influenced by three main factors 

 Human (drivers, riders, occupants. pedestrians and cyclists) 

 Vehicle (vehicle design, mass, equipment such as tires, brake) 

 Infrastructure/Environment (roadway, signage, weather) 

 

The causing factor system was designed to summarize the events that led directly to 

the accident, to be simple and to cover circumstances leading to the majority of 

accidents. For each accident, record the reasons as much as, why the accident 

happened by identifying each contributory factor in detail. 

 

If necessary, depend on the accident, it was required to investigate the accident 

location in detail and make the judgement of reasons for the accident. In some 

accidents, the data collected reflects the view of the reporting police officer and the 

information is not the result of detailed accident investigation. 

 

3.3.1 Simplifying the causing factors 

The reasons why accident happened by identifying contributory factors from the 

detailed list annexed in the table A1 of Appendix A, leading to the principal factors 

of human, vehicular and infrastructure/ environment then were divided into four 

categories only to enhance the statistical analysis. They are 

 

 Driver behavior & Negligence: The accident would not have occurred if the 

driver were not negligent. Examples are loss of control due to excessive 

speed, unsafe overtaking, colliding with oncoming vehicle in the opposite or 

same direction, Impairment of Alcohol & drugs. 

 Fatigue: Long distance driving is the reason for accident. 
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 Vehicle defects: A burst tire, defective brakes, faulty lights or any other 

vehicle faults that caused the accident. 

 Road environment: Potential accident causing factors such as glare from sun 

and headlights, location such as T or Y junction, poor road marking and 

slippery road. 

 

The above causing factors then divided into three primary accident causing 

factors 

Human Factors: Driver behavior & Negligence, Fatigue. 

Vehicle Factors: Vehicle defects 

Infrastructure/ environment: Road environment 

 

3.4 Identification of accident rate 

Severity level of A9 road section from Vavuniya to Jaffna was compared with the 

corridor with same geometrical condition, therefore section from Kandy to Vavuniya 

was selected for comparison. 

 

To derive the accident rate based on Vehicle Kilometre Travelled it is therefore 

necessary to know the vehicle kilometre this is simply the length of road multiplied 

by its flow and it was then converted to Annual traffic volume. The length of each of 

section of road was measured manually and Annual Average Daily Traffic (AADT) 

flow data was collected form Road Development Department. 

 

The accident rate per Vehicle Kilometre Travelled was calculated using following 

equation 

 

Accident rate in VKT = Number of accidents / Total Vehicle Kilometre Travelled 
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CHAPTER 4.  DATA ANALYSIS 

 

4.1 Analysis of black spots identification 

4.1.1 Basic data analysis 

All types of accidents occurred and its distribution along the whole section of “A9” 

road from Vavuniya to Jaffna in Years 2011 to 2014 as shown in below figure 4.1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1: Accident distribution diagram along concerned section 
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Percentage of total accidents in each 5 Km of intervals of “A9” road section from 

Vavuniya to Jaffna as shown in figure 4.2 

 

 

 

 

 

 

 

 

 

 

 

 

Percentage of total accidents with severity in each 5 Km of intervals of “A9” road 

section from Vavuniya to Jaffna as shown in figure 4.3 
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Figure 4.2: Total number of accidents in study area along chainage 

Figure 4.3: Total number of accidents with severity along chainage 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

P
er

ce
n
ta

g
e 

(%
)

Chainage (km)

Fatal 

Grievous 

Non Grievous 

Damage only 



23 
 

The whole section of study stretch was divided into 30 respective stretches each of 5 

km while last section is 7 km as shown in table 4.1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.1: Location of each 5 km stretch 
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4.1.2 Analysis of black spot stretch 

 Accident Rate Method 

Using the data obtained from police department, the accident rate for each stretch 

was determined as shown in table 4.2 and figure 4.4 

 

Specimen calculations in stretch 168+000 – 173+000 

   Accident Rate = 49/5 

     = 9.8 Nos/ km 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.2: Accident rate of each 5km stretch 
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In the accident rate method, the section from highest value to lowest value has been 

considered as the region within which the black spots are located. 

 

 Accident Frequency Method 

In this method, the frequency of accident along each stretch was determined using 

this formula 

 

Specimen calculations in stretch 168+000 – 173+000 

   Accident Frequency = (49/1208) X 100 

              = 4.06  

The results obtained were then arranged into the form of table 4.3 and figure 4.5 

 

The section with highest value of frequency has been considered as the region within 

the black spots are located. 

 

 

 

 

 

Figure 4.4: Accident rate with chainage in study area 
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Table 4.3: Accident frequency of entire stretch in 5 km interval 

Figure 4.5: Accident frequency with chainage in study area 
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 Weighted Severity Index Method 

Accident severity index values were calculated for entire section using the 

mathematical formula 

   WSI = (5xF) + (3xG) + (1xNG) 

 

Specimen calculations in stretch 168+000 – 173+000 

   WSI = (5x3) + (3x5) + (1x25) 

           = 55 

From this method, the section with the highest WSI value has been considered as the 

region within which the black spots are located and according to the literature the 

most accurate method is found to find out black spots location is WSI. 

 

However, by using these 3 methods it has been found four number of section by 

ranking from highest value to lowest value as shown in table 4.4 for further analysis 

to find black spots locations in 100m intervals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.4: Accident black spots ranking 
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4.1.3 Analysis of the identified accident black spot stretches 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As shown in figure 4.6 and 4.7, each of the accident black spot stretches (5 km) were 

again divided into 100m interval and already analysed three methods were used to 

find black spot location more accurately. 

 

Location 173+000 – 178+000 

 Accident Rate Method 

Figure 4.6: Identified accident black spot stretches from 298+000 – 313+000 

Figure 4.7: Identified accident black spot stretch from 173+000 – 178+000 

313+000 
308+000 

303+000 

298+000 

178+000 

173+000 

Madduvil 

-Kaithadi 

Chavakachcheri

-Madduvil 

Meesalai 

-Chavakachcheri 

Iretperiyakulam 

-Vavuniya Town 
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The results of analysis of section 173+000 – 178+000 in 100m intervals were 

tabulated as shown in table 4.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The sections with more than a predetermined number of accidents are then classified 

as possible black spot locations 

 

The average number of accidents occurring per unit length is taken as the 

predetermined number of accidents 

       

  Average accident rate = Total number of accidents 

        Length of entire section 

     = 142/5 

     = 28.4 

Table 4.5: Accident rate of stretch 173+000-178+000 in 100m interval 
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Therefore, the section with accident rate greater than 28.4 were classified as possible 

black spot locations as shown in figure 4.8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Accident Frequency Method 
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Figure 4.8: Average accident rate in chainage from 173+000 – 178+000 

Table 4.6: Accident frequency of stretch 173+000-178+000 in 100m interval 
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Here, the section with highest accident frequency has been classified as the possible 

black spot locations 

 

 

 

 

 

 

 

 

 

 

 

 Weighted Severity Index Method 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.9: Accident frequency in chainage from 173+000 – 178+000 

Table 4.7: WSI of stretch 173+000-178+000 in 100m interval 



32 
 

0
2
4
6
8

10
12
14
16
18
20

W
ei

g
h
te

d
 S

ev
er

it
y
 I

n
d

ex

Chainage (km)

Series1

As shown in table 4.7, the section having WSI values greater than a predetermined 

value are then classified as possible black spot locations 

 

To determination of WSI limit let us assume a section about 100m, where a 

minimum of 1 fatal accident has been reported over the last 4 years is called an 

accident black spot 

   WSI = (5x1) + (3x0) + (1x0) 

           = 5 

Thus, all the section having WSI value above 5 are classified as accident black spots. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Selected locations above threshold value from the three methods were ranked with 

respect to severity level as shown in table 4.8. 
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Figure 4.10: WSI in chainage from 173+000 – 178+000 
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Table 4.8: Ranking of accident black spots in 173+000-178+000 in 100m 

interval 
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Location 298+000 – 303+000 

 Accident Rate Method 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Average accident rate = 78/5 

     = 15.6 

 

 

 

 

 

 

 

 

 

Table 4.9: Accident rate of stretch 298+000-303+000 in 100m interval 
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Figure 4.11: Average accident rate in chainage from 298+000 – 303+000 
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Figure 4.12: Accident frequency in chainage from 298+000 – 303+000 

Table 4.10: Accident frequency of stretch 298+000-303+000 in 100m interval 
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     WSI limit = 5 

 

 

 

 

 

 

 

 

 

 

Table 4.11: WSI of stretch 298+000-303+000 in 100m interval 

Figure 4.13: WSI in chainage from 298+000 – 303+000 

WSI 

WSI Limit 
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Selected locations above threshold value from the above three methods were ranked 

with respect to severity level as shown in table 4.12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.12: Ranking of accident black spot in 298+000-303+000 

 in 100m interval 
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Average accident rate = 78/5 

      = 15.6 

 

 

 

 

 

 

 

 

 

 

Table 4.13: Accident rate of stretch 303+000-308+000 in 100m interval 
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Figure 4.14: Average accident rate in chainage from 303+000 – 308+000 
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Table 4.14: Accident frequency of stretch 303+000-308+000 in 100m interval 

Figure 4.15: Accident frequency in chainage from 303+000 – 308+000 
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    WSI limit = 5 

 

 

 

 

 

 

 

 

 

 

 

Table 4.15: WSI of stretch 303+000-308+000 in 100m interval 

Figure 4.16: WSI in chainage from 303+000 – 308+000 

WSI 

WSI Limit 
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Selected locations above threshold value from above three methods were ranked with 

respect to severity level as shown in table 4.16. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.16: Ranking of accident black spot in 303+000-308+000 

 in 100m interval 
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Average accident rate = 66/5 

      = 13.2 

 

 

 

 

 

 

 

 

 

Table 4.17: Accident rate of stretch 308+000-313+000 in 100m interval 

Figure 4.17: Average accident rate in chainage from 308+000 – 313+000 
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Table 4.18: Accident frequency of stretch 308+000-313+000 in 100m interval 

Figure 4.18: Accident frequency in chainage from 308+000 – 313+000 
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Figure 4.19: WSI in chainage from 308+000 – 313+000 

 Weighted Severity Index Method 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    WSI limit = 5 
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Table 4.19: WSI of stretch 308+000-313+000 in 100m interval 
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Selected locations above threshold value from above three methods were ranked with 

respect to severity level as shown in table 4.20. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.20: Ranking of accident black spot in 308+000-313+000 

 in 100m interval 
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Highest severity locations in 100m intervals in above analysed four number of 

sections then were tabulated and ranked to find 15 numbers of black spots among 

them as showed in table 4.21 

 

 

 

 

 

 

 

 

 

 

 

 

 

Then, identified black spot locations were tabulated as shown in table 4.22 and 

marked on map as shown in figure 4.20 and 4.21  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.22: Identified 15 numbers of accident black spots locations 

Table 4.21: Ranking of 15 numbers of accident black spots locations 
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Figure 4.20: Identified black spots form 298+400 – 312+300 

Figure 4.21: Identified black spots form 176+100 – 177+100 
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Figure 4.22: Contributing factors of accidents in A9 from 

Vavuniya to Jaffna as per the police data 

Source: (Accident data, Sri Lanka Police, 2014) 

4.2 Analysis of causing factors 

4.2.1 Basic data analysis 

According to the accident data collected from Sri Lanka Police, contributions of each 

factors for the accidents entire section of study area are graphically presented in 

Figure 4.22. As per this figure, contributions of Human errors and road environment 

are the significant reasons, similar to the literature. 
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Figure 4.23: Type of vehicles involved in accidents in black spots 

 

Accidents occurrence against the vehicle type in black spot stretches is shown below 

in the table 4.23. 
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Table 4.23: Type of vehicles involved in accidents 
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Figure 4.24: Time period of accidents in black spots 

 

Accidence occurrence against the time as shown in table 4.24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.24: Time period of accidents in black spots 



51 
 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

Straight section T Junction Y Junction Round about 4 Leg Junction Multiple cross

P
er

ce
n
ta

g
e 

(%
)

Location type

Figure 4.25: Percentage of accidents by location in black spot stretches 

4.2.2 Accidents by locations 

Following table 4.25 shows the number of accidents in percentage occurred in black 

spot stretches  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.3 Accidents by driver behaviour 

The police records indicate a number of driver action associated with each accident, 

these are 

 

1. Speed 

Table 4.25: Percentage of accidents by location in black spot stretches 
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Driver action 

2. Loss of control 

3. Influenced by alcohol 

4. Fatigue 

And given in table 4.26 and figure 4.26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.26: Percentage of accidents by driver behavior in black spot stretches 

Table 4.26: Percentage of accidents by driver behavior in black  

spot stretches 



53 
 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Brake Over loaded Tyre

P
er

ce
n
ta

g
e 

(%
)

Driver action 

4.2.4 Accidents by vehicle defects 

Vehicle defects have been classified as those relating to improper function of  

1. Brake 

2. Over loaded 

3. Tyre 

The analysis given as table 4.27 and figure 4.27. With respect to defect recorded 

7.2% of vehicles involved in accidents were relating to over loaded 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.27: Percentage of accidents by Vehicle defects in black spot stretches 

Table 4.27: Percentage of accidents by Vehicle defects in black spot 

stretches 
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4.2.5 Identifying primary causing factors 

Detailed contributory factors is shown in the table A1 of appendix A were basically 

divided into four categories only to enhance the statistical analysis and percentage 

for each cause is given in the table 4.28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

About 50.9% of accidents that occurred can be attributed to driver behaviour and 

26.7% by location type. Vehicle contribution caused 12.3% and 10% from the 

influence of alcohol. 

 

 

 

 

 

 

 

 

 

 

 Figure 4.28: Percentage of causes for accidents in black spot stretches 

 

Table 4.28: Causes for accidents in black spot stretches 
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Table 4.30: Traffic flow in stations from Kandy to Vavuniya corridor in A9 road 

Table 4.29: Accidents with respect to severities in section from Kandy to Vavuniya for year 

2014 

4.3 Analysis for accident rate in Vehicle Kilometer travelled 

One of the objective of this research study is to estimate accident rate in Vehicle 

Kilometer Travelled in study area and to make comparisons of accident rates with 

similar road corridors in the country. The section from Kandy to Vavuniya in the 

same corridor (A9) has some similarities in traffic and geometric with section from 

Vavuniya to Jaffna. 

 

4.3.1 Accident rate per VKT for section from Kandy to Vavuniya  

According to the crash data collected from Sri Lanka Police Department, total 

number of accidents in section between Kandy to Vavuniya road corridor is tabulated 

in Table 4.29 with respect to their severities after sub dividing in to 25km sections 

 

 

 

 

 

 

 

 

 

 

 

Traffic flow data were collected from RDA from section Kandy to Vavuniya, then 

was tabulated as shown in table 4.30 
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Table 4.31: VKT in sections from Kandy to Vavuniya in A9 road 

According to the data in Table 4.30, hourly traffic flow for the each of the road 

sections were calculated by considering the location of the station within the certain 

road sub sections. That aids to detect the Annual Average Daily Traffic (AADT) and 

consequently accident rate for each of the road section were calculated and tabulated 

in Table 4.31 and 4.32.  

 

Specimen calculation: Consider Kandy – Elwala section 

Annual Average Daily Traffic = Hourly traffic flow x 24 

    = 1,210 x 24 

    = 29,040 

Annual Traffic Volume = AADT x 365 

    = 29,040 x 365 

    = 10, 599, 600 

Vehicle Kilometer Travelled = ATV x length 

    = 10,599,600 x 25 

    = 264.99 x 106 

 

  Accident rate/ VKT  = Number of accident/ VKT 

      = 223/ 264.99 x 106 

    = 0.84 x 10-6 
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Table 4.32: Accident rate per VKT in sections from Kandy to Vavuniya in A9 road 

Table 4.33: Annual Average daily Traffic of A9 road from Vavuniya to Jaffna section in 

year 2011, 2012, 2013 & 2014 

 

 

 

 

 

 

 

 

 

 

4.3.2 Accident rate per VKT for section from Vavunya to Jaffna  

Annual Average Daily Traffic per each of the road section from Vavuniya to Jaffna 

for year 2011, 2012, 2013 and 2014 are demonstrated in table 4.33. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Calculated accident rates per VKT for year 2011, 2012, 2013 and 2014 are tabulated 

separately as in Tables 4.34, 4.35, 4.36 & 4.37. 
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Table 4.34: Accident rate for year 2011in A9 road considering Vavuniya to Jaffna 

section 

Table 4.35: Accident rate for year 2012 in A9 road considering Vavuniya to Jaffna 

section 
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Table 4.36: Accident rate for year 2013 in A9 road considering Vavuniya to Jaffna 

section 

Table 4.37: Accident rate for year 2014 in A9 road considering Vavuniya to Jaffna 

section 
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According to the above data, Palai - Meesalai east section has considerably highest 

accident rates for year 2011-12-14. However, accident rate for each road section has 

declined from year 2011to 2014. For the entire road, accident rate has increased from 

0.48x10-6 to 0.68 x10-6 from 2012 to 2014 period.  

 

According to literature, road accident rate in A9 road section from Kandy to 

Vavuniya in year 2014 was 0.47 x 10-6 per VKT and hence, A9 road section from 

Vavuniya to Jaffna shows a higher accident rate (0.68 x 10-6) within the considered 

period than similar road sections in Sri Lanka. 

 

Details of the fatal accidents in each of the road section are tabulated in Table 4.38. 

 

 

 

 

 

 

 

 

 

 

 

 

 

In years 2011, 2012, 2013 and 2014, the percentages of fatal accidents out of the 

total accidents are 6.48%, 8.56%, 12.41% and 9.65% respectively. Following 

calculation demonstrate the more elaborative picture on whole section of A9 road 

from Vavuniya to Jaffna of total fatal accident rate per vehicle kilometre travelled. 

 

 

Table 4.38: Number of Fatal Accidents in each road section in A9 road section 
from Vavuniya to Jaffna 
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For year 2011, Fatal Accident Rate per Vehicle Kilometre Travelled    

  = Number of fatal accidents    

  Total Vehicle Kilometre Travelled (as per Table 4.34) 

 

=          21    

      417.07 x 106 

 

=    50 per billion Veh km 

 

For year 2012, Fatal Accident Rate per Vehicle Kilometre Travelled    

  = Number of fatal accidents    

  Total Vehicle Kilometre Travelled (as per Table 4.35) 

 

=          19    

      468.06 x 106 

 

=    40 per billion Veh km 

 

For year 2013, Fatal Accident Rate per Vehicle Kilometre Travelled    

  = Number of fatal accidents    

  Total Vehicle Kilometre Travelled (as per Table 4.36) 

 

=          36    

      504.47 x 106 

 

=    71 per billion Veh km 

 

For year 2014, Fatal Accident Rate per Vehicle Kilometre Travelled    

  = Number of fatal accidents    

  Total Vehicle Kilometre Travelled (as per Table 4.37) 

 

=          36    

      548.26 x 106 

 

=    65 per billion Veh km 

 

This illustrates that risk of fatal accidents have increased from year 2012 to 2013 and 

reduced in 2014. Vehicle Kilometre travelled per month in year 2012 was 39.0 (= 

468.06 veh km/ 12 months), in 2013, it was 42.1 (= 504.47 veh km/ 12 months) 

while in 2014, it was 45.7 (= 548.26 veh km/ 12 months). Accordingly, number of 

vehicles running across the section has increased in year 2012, 2013 this may be the 

reason for increased fatality and year 2014 it was reduced by safety precautions.  



62 
 

Total percentage of Vehicle Kilometre Travelled in the A9 road section from 

Vavuniya to Jaffna, out of the total country value could be obtained for year 2014 

referring the values in Table 2.1  and Table 4.35 as 1.46 % (= 548.26 x 106 / 37477 x 

106  x 100). 
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CHAPTER 5.  CONCLUSION 

5.1 Summary of findings 

1. According to this study, most dangerous 15 numbers of black spot locations in 

100m interval were identified. 

2. 11 number of black spot locations out of 15 locations are located between 

chainage 298+400 – 312+300. And 4 sections were identified between 176+100 

– 177+100. 

3. All the black spot sections are straight in geometrically 

4. The most dangerous black spot section was identified as 300+000 – 300+100 in 

Meesalai with highest Weighted Severity Index of 22 and Accident frequency of 

14.1 when comparing other locations. 

5. According to study, more than 90% of human factors contribute for accidents 

while infrastructure/ environment and vehicle factors contribute 7.64% and 

2.29% in average respectively in whole study section. 

6. Motor cycle was the most involved vehicle type that shows 30.5% of the 

accidents in black spot locations. 

7. Maximum number of accidents occurred during the time period from 12 noon to 

6 pm. 

8. Most of the accidents occurred in straight section with the percentage of 49.6% 

while T junction having 34.8%. 

9. Loss of control (39.7%) and excessive speed (28.9%) are the most critical factors 

attributed to the accidents by the driver behavior. 

10. Alcohol has affected on driving/ riding performance and driving at excessive 

speed, while under the influence of alcohol or drugs, while being sleepy or tired. 

It shows 14.6% of contribution under the driver behavior. 

11. Overloaded vehicles give 7.2% of contribution to the accidents in black spot 

location, because, Jaffna has only one main route (A9) for goods transportation. 

12. According to study, the primary causing factors in black spot locations are driver 

behavior 50.9%, Location type, Alcohol impairment and Vehicle defects are 

26.7%, 10% and 12.3% respectively. 
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13. Accidents rate per VKT in A9 road section from Vavuniya to Jaffna in 2014 is 

0.68 x 10-6 which is higher than the A9 road section from Kandy to Vavuniya 

with accident rate in VKT is 0.47 x 10 -6. 

14. Fatality rate per VKT in A9 road section from Vavuniya to Jaffna is 

considerably higher (40 accidents per billion VKT in year 2012 and 65 accidents 

per billion VKT in year 2014) when compared with the international condition 

(in IRTAD countries, less than 17 billion VKT)  

 

5.2 Conclusion 

Based on the findings of this study, it was established that road traffic crashes can be 

ameliorated by embarking on various crashes prevention and reduction strategies 

such as education, training and traffic enforcement. 

 

The 15 numbers of accidents black spots were identified with available accidents 

data in police department by using three scientific methods namely Accident rate, 

Accident frequency and Weighted severity index. Obviously two dangerous section 

from Meesalai to Kaithadi and Vavuniya Town are identified most critical section 

A9 road in Northern section and to be given attention. 

 

The police data does not enable the direct identification of the primary cause of an 

accident. However, by case wise identification of  possible defects categories as 

human, environment and vehicle, it is possible to identify the most probable single 

cause for accident, 

 

The main causing factor for many accidents was the performance of driver. The 

driver behavior and attitude are very important in judging the driver actions. These 

include Speeding, Aggressive/ negligence driving, influenced by alcohol or drugs 

which could result from confusion or unfamiliarity with roadway. Human factors are 

without doubt the most complex and difficult to isolate.  
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A significant percentage of environmental condition by location type that was 

contributed to the accidents. The visibility, geometry, lane marking, sign boards have 

a potential influence on the drivers and react dynamic driving condition. 

 

It was found that a small percentage of vehicle factor crashes were caused by 

overloaded, tire and brake failure. The vehicle and road way interaction like skid 

resistance play major role in stopping vehicle. Vehicle characteristics like wheelbase 

and height of center of gravity play an important role in rollover crashes. 

 

Accident rate and fatality rate in Vehicle Kilometer raveled in Study area shows 

higher value than the compared section and other countries, it gives bad opinion 

about traffic safety in this section.  

 

5.3 Recommendations 

Under this research, the accidents in A9 road section from Vavuniya to Jaffna were 

analyzed within the duration of year 2011 to 2014, to find the black spot locations, 

causes for the accidents and accident rate in VKT based on the available police data. 

  

Accordingly, fifteen black spot locations were identified where a significant number 

of accidents happened by human factor. 

 

Therefore, it can recommend that those identified locations have higher possibility 

for accidents to happen by loss of control, speed and merging. Thus, road users and 

the road owning authority should pay attention on that.  

 

Those identified locations should be provided with speed calming devices. In 

addition, speed of the vehicle should be maintained within the allowable limit to 

have a safe journey. Since this study only considered the primary causes for 

accidents. It may not be the exact reasons; however, paying attention on these 

findings can reduce the possibility of accidents.  
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Accident rate in A9 road section from Vavuniya to Jaffna is near the island value 

while fatality rate heavily deviates with the international figures leading towards an 

unsafe trend. Therefore, it is essential to take immediate action to implement a safety 

improvement program. 

Appropriate safety improvement method for each of location can be identified in 

future through continuation of this research study.  
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Appendix A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table A1: Detail list of contributory factors associated with the primary factors 
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Appendix B 

  Accident Recording Form of Sri Lanka Police 
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