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Abstract 

Expressways are developed to provide high mobility link between major cities in a 

country. Colombo Katunayake Expressway is 26 km expressway connect Colombo to 

Katunayake where major airport located. Since expressways are designed for high 

speed traffic flows ensuring safety is important in the future. 

The objective of this study is to identify road accident causing factors related to road, 

user and environment factors in expressways. CKE is used as a case study for the 

research. 

It is identified that majority of accidents 66.4% of total accidents cause due to road 

user (driver) behavior and vehicle related problems. Severity of accident has increased 

when there is a combination of the above factors (road, user and environment). 

This would suggest the average accident rate 1.3 per million vehicle kilometer. Only 

one fatal accident has recorded during the period which is a motorbike entry and crash 

with a car. 

Since this is a partially open expressway there is an issue relates to vehicle road 

worthiness. Therefore, we can expect to significantly reduce the accident rate through 

improving road user awareness and education on safe practices. Significant issue 

related to road characteristics is surface water accumulation on the expressway at 

reverse curves due to the problem of change of super elevation and cross fall. 

Therefore, need to add design improvement such as groves or use of porous pavement 

to improve drainage on such sections or by installing variable speed sign on such 

sections to notify drivers. 

 

Key words:  

Mobility — safety— accidents — user — environment— expressways— behavior— 

crash 

 



 

iii 

 

ACKNOWLEDGEMENT 

 

I would like to thank Dr. H. R. Pasindu, Senior Lecturer, Transportation Engineering 

Division, Department of Civil Engineering, University of Moratuwa, for his guidance, 

continuous encouragement and supervision throughout the course of the present work. 

I express my sincere gratitude to Prof W. Mampearachi, Course Coordinator, Senior 

Lecturer, Highway Engineering Division, Department of Civil Engineering, 

University of Moratuwa, for his stimulating guidance, continuous encouragement and 

supervision throughout the course. 

I am extremely thankful to Prof. J.M.S.J Bandara, Senior Lecturer, and Mr. Loshaka 

Perera, Senior Lecturers, Transportation Engineering Division, Department of Civil 

Engineering, University of Moratuwa, and all the staff of the University of Moratuwa 

highway and transportation engineering division for all instructions given to me 

throughout my M. in the course and research period. 

My special thanks to TRF 2016 organizers those who created international forum in 

Sri Lanka to present our research finding.  

Also, I am deeply indebted to Mr. R. W. R. Premasiri, Former Secretary, Ministry of 

Highways, Ports and Shipping, Mr. D.K.R. Swarna, Director General, Mr S. Opanayake, 

Director EOM&M, Mr T.K. Ranathunga former Director of EOM&M, Mr R.A.D. 

Kahatapitiya, Deputy Director EOM&M, Road Development Authority and all the 

Expressway Operation, Maintenance and Management Division staff members, Road 

Development Authority, for collecting useful accident and traffic data in Colombo 

Katunayake Expressway. 

Last but certainly not least, I would like to thank to my family members for their help 

to successfully complete my research. 

 

W.R.G.M. Bandara (138304D)  



 

iv 

 

Contents 
1 INTRODUCTION ............................................................................................... 1 

1.1 Background ................................................................................................... 1 

1.2 Problem Definition ........................................................................................ 5 

1.3 Objectives ...................................................................................................... 5 

1.4 Scope ............................................................................................................. 5 

2 LITRATURE REVIEW ....................................................................................... 6 

2.1 Accident analysis of southern expressway .................................................... 6 

2.2 Accident trends in developing countries. ...................................................... 9 

2.2.1 Mumbai – Pune Expressway Road Accident Study ............................... 9 

2.3 Road safety in developed countries ............................................................. 10 

2.4 Methods and examples of road accident data analysis ................................ 11 

2.4.1 Aim of data analysis ............................................................................. 11 

2.4.2 Theoretical definition of risk ................................................................ 11 

2.5 Road accident investigation guidelines for road engineers ......................... 11 

2.5.1 Accident rates ....................................................................................... 12 

2.5.2 The relationship between traffic volume and accidents ....................... 12 

2.5.3 Preliminary information required for accident investigation ............... 13 

2.6 Traffic accident application using geographic information system ............ 13 

2.7 Measures to reduce accident risks ............................................................... 14 

3 METHODOLOGY ............................................................................................. 15 

3.1.1 Road infrastructure related issues. ....................................................... 15 

3.1.2 Road user and the vehicle related issues. ............................................. 15 

3.1.3 Weather and other environmental factors. ........................................... 16 

3.2 Data collection ............................................................................................. 16 

3.2.1 Responsibility of data collection .......................................................... 16 



 

v 

 

4 DATA ANALYSIS ............................................................................................ 17 

4.1 Data analysis ................................................................................................ 17 

4.2 Traffic volume calculation for accident analysis......................................... 17 

4.3 Accident rate distribution ............................................................................ 19 

4.4 Sectional accident rates ............................................................................... 20 

4.5 Category wise accident distribution ............................................................ 21 

4.5.1 User related category accident distribution .......................................... 22 

4.5.2 Road related accident distribution ........................................................ 24 

4.5.3 Accident over the weather condition.................................................... 29 

4.5.4 Other specially identified accident prone low speed areas and reasons.

 29 

4.6 Accident reducing factors compared to Southern Expressway ................... 32 

4.7 CKE accident rates compared to the other Sothern Expressway. ............... 34 

5 CONCLUSION & RECOMMENDATIONS .................................................... 35 

 .................................................................................................................................... 35 

6 BIBLIOGRAPHY .............................................................................................. 37 

 

  



 

vi 

 

List of tables 

Table 1-1 Design speeds .............................................................................................. 2 

Table 1-2 Horizontal alignment design values ............................................................ 2 

Table 1-3 Vertical alignment design values ................................................................. 3 

Table 1-4 CKE pavement frictional characteristics ..................................................... 3 

Table 1-5 Road features ............................................................................................... 4 

Table 1-6 Average daily traffic .................................................................................... 4 

Table 2-1 Accident causing factors in Southern expressway ....................................... 6 

Table 2-2 Accident rates based on vehicle kilometer travelled in Sothern expressway

 ...................................................................................................................................... 7 

Table 2-3 Southern expressway sectional accident rates ............................................. 7 

Table 2-4 Annual accident data from 2006 to 2016 on A2 road .................................. 8 

Table 2-5 Population based accident rates in developed countries ............................ 10 

Table 3-1 Accident data collection for the period ...................................................... 16 

Table 4-1  Vehicle km travelled in CKE for the selected period ............................... 18 

Table 4-2 Accident rate distributions ......................................................................... 19 

Table 4-3 Sectional accident rates.............................................................................. 20 

Table 4-4 Accident rate per km length ....................................................................... 20 

Table 4-5 Summary of research ................................................................................. 34 

Table 5-1 Automatic rain detector ............................................................................. 35 

 

 

  



 

vii 

 

List of figures 

Figure 1-1 Road map of CKE ...................................................................................... 1 

Figure 2-1Distribution of 155 accidents by contributing factors influencing the 

occurrence of accidents ................................................................................................ 9 

Figure 4-1 Accident distribution ................................................................................ 21 

Figure 4-2 User related category accidents redistribution ......................................... 22 

Figure 4-3 Road related accident redistribution ......................................................... 24 

Figure 4-4 Water stagnation point and accident severity ........................................... 25 

Figure 4-5 Tire condition of an accident vehicle ....................................................... 26 

Figure 4-6 Water stagnation after a rain in 7.3 km KD ............................................. 26 

Figure 4-4-7 Stone hits over the expressway ............................................................. 27 

Figure 4-8 Animal hits over the expressway.............................................................. 28 

Figure 4-9 Accident over the weather condition ........................................................ 29 

4-10 Accident distribution on both directions ............................................................ 30 

Figure 4-11 Number of accident distributions in low speed road sections ................ 32 

  



 

viii 

 

List of Abbreviations  

GDP  - Gross Domestic Product 

EOMM&D  - Expressway Operation Maintenance and Management Division  

RDA   - Road Development Authority  

CKE  - Colombo Katunayake expressway 

RoW  - Right of Way 

LHS  - Left Hand Side  

RHS   - Right Hand Side  

RAI  - Road accident investigation 

VKT  - Vehicle kilometer travelled 

MFNSV  - Multi function network survey vehicle 

 

 

  


