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ABSTRACT 

The present study attempts to analyze the transport safety perspectives in Bangladesh, to 

highlight and compare the dimensions and striking characteristics of the accident problems 

of three major modes of transport i.e. road, rail and waterway. Available accidents data 

collected from the relevant sources have been analyzed in this study. Analysis identified 

the accident characteristics and observed their pattern for the three modes. A comparative 

accident study was performed for the period of 2008-2014. Out of 18771 accidents, 87% 

occurred on roads, 12% on railways and only 1% on waterways. 93% casualties took place 

on roads, 3% on railways and 4% on waterways. So, road is found to be the most 

hazardous mode in terms of accident frequency and casualty. Comparison also focused on 

other parameters like day, month, accident rate, fatality index and festival period of year. 

Finally, based on the findings from the comparative analysis, a number of 

recommendations have been made for improving transport safety in Bangladesh and for 

further research and investigations. 
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CHAPTER 1 

 



1. INTRODUCTION 

1.1 Background 

Transport plays a significant role in the socio-economic development of a country. The 

transport system of Bangladesh consists of roads, railways, inland waterways, sea ports, 

maritime shipping and civil aviation, catering to both domestic and international traffic 

[32]. At present, there are about 21543 km of paved roads, 2877 route-km of railways 

and 3865 km of perennial waterways, which increases to 5968 km during monsoon.  

Road Transport is the most dynamic area of transport development. Based on a 2007 

World Bank report titled Revival of Inland Water Transport: Options and Strategies, 

the share of roads in Bangladesh transport sector has dramatically increased from 54% 

in 1975 to 88% in 2005 in passenger-km and from 35% in 1975 to 80% in 2005 in ton-

km, reflecting the heavy investments in the sector and making it the most utilized form 

of transport. Rail communication is considered to be the most environmental-friendly, 

safe, and affordable form of transport. From the World Bank Report, it was found that 

the railway only represents 4% of passenger modal share and 4% of freight modal 

share. Rail lost more of its passenger transport market share from 30% in 1975 to 4% in 

2005 and freight transport share from 28% to 4%. Inland Water transport is one of the 

oldest modes for economically efficient and environmentally sustainable transport 

system of the country. The modal share of IWT registered a gradual declining trend 

during last decades and estimated at 8% in passenger and 16% in freight movement in 

2005, while in 1975 IWT modal share of passenger traffic was 16% and freight traffic 

37%. 

Travel is an inherently risky activity, because movement creates kinetic energy and if 

there is an accident or collision, the energy exchange can be damaging to both humans 

and property [117]. ‘Accident’ is a global trauma worldwide. It is the leading cause of 

death and fatal injuries (WHO, 2015). Bangladesh also suffers a great deal due to 

accidents every year on all the major modes of transportation i.e. roads, railways and 

waterways.  
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1.2 Present State of the Problem 

Safe transport of passengers and goods is the key business objective of any 

transportation system [4]. Number of accidents and fatalities that are occurring each 

year gives us some idea about the safety situation of transportation system. The Global 

Status Report on Road Safety 2015 shows that 1.25 million people are killed each year 

on the world’s roads, and that this figure has plateaued since 2007. In Bangladesh, a 

total of about 18477 persons were killed and 14479 were injured in over 19994 police 

reported road accidents in the seven year period 2008-2014 (BRTA, 2015). Recent 

figures from Tropical Research Laboratory, U.K showed that Bangladesh’s death rate 

for road accidents is twice the rate that of India and 30 times that of developed 

countries like Japan. 

Each year, rail accidents not only cause fatalities or serious injuries to many thousands 

of road users and railway passengers, but also impose a heavy financial burden in terms 

of disruptions of railway and road services and damages to railway and road vehicles 

and property. Among all types of rail accidents, collisions are the most dreaded. 

Majority of deaths were caused by collision with road traffic at level crossings. Sources 

in the Bangladesh Railway said at least 201 people were killed and 349 others injured 

in 264 accidents at different level crossings in last seven years till 2013 [139]. 

Derailments have been overwhelmingly high over the last few years for poor condition 

of tracks (Bangladesh News, 2010). The number of accidents from July 1998 to June 

2010 was 6752, of which 74 due to collisions, 6170 due to derailments, 36 due to fire in 

trains and 472 others [97].  

Inland water transport plays a vital role in the national life, but is ridden with tragic 

accident every year, incurring a heavy toll of human lives and properties. The statistical 

study revealed that the most frequent types or causes of launch accidents were collision, 

followed by loss of stability due to Nor'wester, foundering and overloading. At least 

4,420 people died, 520 people injured and 400 people remained missing in more than 

550 passenger launch accidents that took place in last 38 years. However, experts claim 

the actual number of accidents, death and missing was higher than shown in the 

government statistics [102]. 

Safety plays a vital role in all kinds of transportation system especially for public 

transportation [52]. To promote safety, accident occurrences should be reduced. Hence, 
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a study on Road Accident, Rail Accident and Waterway Accident is required to be 

conducted in order to investigate the basic causes of accidents, to evaluate the 

characteristics of accidents, to assess the socio-economic impact of accidents, to 

identify the comparatively safer modes etc. The present study attempts to analyze the 

transport safety perspectives in Bangladesh, to highlight the dimensions and striking 

characteristics of the road, rail and waterway accident problems and to outline some 

emerging safety priorities, options and policy issues. 

1.3 Objectives of the Study 

The preliminary aim of this study is to perform a comparative accident analysis by 

using accident data on three modes viz. roads, rails and waterways in order to analyze 

the safety aspects of transportation in Bangladesh. The specific objectives of the study 

can be summarized as follows: 

1) To obtain detailed road, railway and waterway accident data and analyze them 

objectively. 

2) To assess the degree of exposure and the safety situation of three primary modes 

of land transport. 

3) To find out the types and causes of accidents and to observe their pattern for 

three modes of land transportation. 

4) To perform a comparative analysis among the three modes in terms of accident 

rate, accident characteristics, severity, casualty and fatality index. 

5) To recommend safety improvement measures. 

1.4 Outline of Methodology 

In order to fulfill the set-out research objectives of the study, both the qualitative and 

quantitative research methods would be applied throughout the entire period of this 

study which are proposed as follows: 

The first task is to review the relevant literatures to broaden the understanding of 

various characteristics and status of road, rail and waterway accidents, both in 

Bangladesh and worldwide. 

The second task is accident data collection in order to perform accident analysis. 

According to the objectives of the study, whole country’s road traffic, railway and 
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waterway accident records of the previous years (from the year 2008 to the year 

available) would be collected. Road traffic accident data would be collected from 

Accident Research Institute (ARI), BUET; Bangladesh Road Transport Authority 

(BRTA), Local Government Engineering Department (LGED), Roads and Highways 

Department (RHD) and Dhaka Metropolitan Police (DMP). The railway accident data 

would be collected from Bangladesh Railway (BR) and the waterway accident data 

would be collected from Bangladesh Inland Water Transport Authority (BIWTA), 

Department of Shipping (DOS) and Daily Newspapers. Besides, accident data would be 

collected throughout the country from the selected hospitals, police stations, and other 

concerned organizations. International journals, different information books from 

libraries and relevant websites would be consulted too.  

The collected data would be analyzed in terms of accident rate, type, trend, 

demography, severity, casualty, pattern and other characteristics. Focus would be given 

on the fatality indices of three modes of land transport. The accident data would be 

analyzed using Microsoft Excel and the results would be represented in both tabular 

and graphical forms. Attempt would be made to keep the representation of the results as 

explicit and unambiguous as possible. After collecting and analyzing accident data of 

all modes, an investigation through comparative analysis would be performed so that 

the relative safety situation of all the three modes of transportation could be identified. 

In the end, the research would lead to prioritizing safety improvement measures and 

issues for each of these three modes of transportation. 

1.5 Organization of the Thesis 

The contents of the remainder of this thesis are divided into six chapters. 

Chapter 2 the reviews the literature related to the theme of this study. This review will 

help to understand the importance and necessity of transportation safety. A vast 

literature has been reviewed on the three modes (i.e. roadway, railway and waterway) 

accidents in Bangladesh. The review includes accident characteristics, classifications, 

factors, types, causes, prevention, previous studies and some necessary definitions.    

Chapter 3 presents the overall analysis of road accidents of Bangladesh. It includes road 

accident data collection procedure, data limitation, road accident analysis, major 

findings from analysis and recommendations.  
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Chapter 4 presents the overall analysis of rail accidents of Bangladesh. It includes 

railway accident data collection procedure, data limitation, railway accident analysis, 

major findings from analysis and recommendations.  

Chapter 5 presents the overall analysis of waterway accidents of Bangladesh. It 

includes waterway accident data collection procedure, data limitation, waterway 

accident analysis, major findings from analysis and recommendations.  

Chapter 6 presents the comparative analysis of accidents among roadway, railway and 

waterway to represent the overall accident scenario of the country. It describes 

limitation of data for comparative analysis also. The principle features analyzed to 

compare include the distribution of accidents by accident rate, casualty rate, fatality 

index, casualty per accident.  

Chapter 7 outlines the conclusions and recommendations of the study. 

Recommendations for future studies are also discussed in this chapter. 



 

 

 

 

 

CHAPTER 2



2. LITERATURE REVIEW 

2.1 Introduction 

The literatures reviewed in connection with this study are summarized in this chapter. 

These include studies on accidents on three modes viz. 1) roads 2) railways and 3) 

waterways. The general understanding of accident phenomenon, accident 

characteristics as well as previous studies on accidents in Bangladesh are discussed 

here. Several studies had been carried out on roadway, railway and waterway accidents 

in the past. In most cases, accident studies had been performed based on a single mode. 

Comparative studies of accidents on these modes were found rare. This chapter reviews 

the literatures concerning road accidents, railway accidents and waterway accidents 

separately.  

2.2 Accident Study 

Generally, the accident study is carried out for the following purposes: 

a) To evaluate the existing facilities and to give support to the proposed design. 

b) To know the basic causes of accidents and suggest remedial measures at 

potential points. 

c) To justify economically, the proposed improvements. 

d) To compute financial loss due to accidents. 

The primary objective of any accident study is to provide free, safe and quick 

movements on the way. 

2.3 Road Traffic Accidents 

2.3.1 The road traffic system 

Road traffic may be considered as a system, in which various components interact with 

each other. This system is often described as comprising three components – the 

human, the vehicle and the road. An accident may be considered as a ‘failure’ in the 

system. 

In one of the early systematic approaches to road safety analysis, the American analyst 

William Haddon combined these three components with the three phases in an accident 

(pre-cash, in-crash and after-crash) to form what has since become known as the 
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Haddon Matrix (Haddon, 1980). Each of the nine elements of the matrix represents a 

possible focus for road safety.  

Table 2.1: Haddon matrix 

Element Before Crash In Crash After Crash 

Human 

Training 

Education 

Behaviour (e.g. drink 

driving) 

Attitudes 

Conspicuous clothing on 

pedestrians and cyclists 

In-vehicle restraints 

fitted and worn 

Emergency 

medical 

services 

Vehicle 

Primary safety 

(e.g. braking, 

roadworthiness, visibility) 

Speed 

Exposure 

Secondary safety 

(e.g. impact 

protection) 

Salvage 

Road 

Delineation 

Road geometry 

Surface condition 

Visibility 

Road safety audit 

Roadside safety 

(e.g. frangible poles) 

Safety barriers 

Restoration of 

road and 

traffic devices 

  Source: Lay (1986) 

The relative contribution of human, vehicles and road factors to road accidents have 

been analyzed in a number of studies. Two such studies are: one in the UK (Sabey, 

1980) and one in the US (treat, 1980). Both studies involved in-depth analysis of a 

large number of accidents, with contributing factors being identified as related to the 

road, vehicle or road user or interactions between them. While such studies are of 

value, they are of limited use in developing countermeasures, for several reasons. First, 
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these analyses are based on the premise that the outcome would have been different if a 

particular feature had not been present. Second, factors which contribute to a crash do 

not necessarily point in the direction of cost-effective countermeasures, such as vehicle 

related factor. 

2.3.2 Accident classifications 

Uniform classification of traffic accident is extremely important to ensure attainment of 

uniform statistics by different agencies/organizations involved in reporting, research, 

investigation, enforcement etc.  

a) Primary Classification 

Based on accident severity- 

(i) Fatal (ii) Injury (Grievous and Simple Injury) (iii) Property damage only 

The fatal accident and injury accident together represents ‘casualty’ accident. 

Accident can be further classified into urban and rural accidents as well as by 

intersection and link accidents. 

In the UK, there is a four-part classification: 

(i) Fatal (ii) Serious Injury (iii) Slight Injury (iv) Not Injured 

In some Australian states, all injuries, even those not requiring medical treatment are 

included i.e. a three-part classification: 

(i) Fatal (ii) Injury (iii) Non-injury  

b) Detail Classification 

In terms of manner of collision, accident may be classified as- 

(i) Running off road 

- Hit object 

- No object 

(ii) Non-collision on road 

-     Overturning 

-     Other 
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(iii) Collision on road with 

- Pedestrian 

- Another motor vehicle (in transport or parked) 

- Railroad train 

- Bicycle 

- Animal 

- Fixed object 

- Other object 

Again, collision between vehicles can be classified as angle, rear-end, sideswipe etc. In 

this study, all these above mentioned classifications are considered. 

2.3.3 Accident types 

The principle behind the definition of accident types is the accident event. This ‘event’ 

is related to collision, non-collision and on/off the carriageways. 

The accident type system used in Victoria (Australia) since 1968 is known as Road 

User Movements (RUM).It describes accident by the movements of road user involved 

in an accident for determining accident problems and subsequently for identifying high 

accident locations i.e. intersections or mid-blocks. In 1981, Andreassen modified and 

introduced a new system of classifying accident types (Figure 2.1) which is known as 

Definition for Coding Accident Types (DCA code), to provide a detailed view of the 

accidents which is brought by the changes in the road system and traffic control 

environment (Andreassen, 1983). This DCA code is successfully used in Australia 

(Ogden, 1994) for developing countermeasures by classifying accident types with the 

diagrammatic representation of various vehicle-to-vehicle and vehicle-to-other road 

users movements. 
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Figure 2.1: Definition for coding accident types 

Typical accident types might include (Andreassen, 1989): 

- Collisions between vehicles entering from adjacent streets. 

- Collisions involving vehicles turning from the opposite direction. 

- Rear end collisions. 

- Collisions between vehicles and pedestrians. 

- Collisions between vehicles travelling in the same direction (e.g. 

sideswiping). 

- Vehicles running off the road. 

- Collisions with fixed objects off the road and 

- Collisions with parked vehicles. 

2.3.4 Accident factors 

A road accident takes place due to a combination of several contributing factors 

including 

1. Human factors 

2. Vehicular factors 
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3. Road and roadside factors 

4. Environmental factors 

5. Enforcement and educational factors 

1. Human Factors 

Human factors i.e. the road users responsible for the accident may be 

i) Drivers 

ii) Pedestrians 

iii) Passengers 

The contribution of the road users in road accidents are discussed below. 

i) Drivers 

Driver is one of the main road users to cause an accident. So, the driver fitness is a 

major factor for safe driving. Excessive speed and rush driving, carelessness, violation 

of rules and regulations, failure to see or understand traffic situation and road signs or 

signals, temporary effects due to fatigue, sleep or alcohol etc. are responsible for 

causing accidents. The factors associated with drivers to cause an accident are as 

follows: 

 Inefficient and Undisciplined Driving 

Driving is a technique which involves almost all the sensory organs at a time for its 

successful accomplishment. Educational background and professional skill together 

bring efficiency in driving. An inefficient driver is most likely to be undisciplined. He 

may not have sufficient knowledge of traffic rules and regulation and attitude for 

observing the causes of accident. 

 High Speed Temptations 

Generally, a driver has a tendency to drive a vehicle with speed which may go beyond 

design value and create dangerous situation. There may be many reasons for over-

speeding such as to make more trips to maximize profit, to make up the lost time and 

Craze for speed. 
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 Overtaking 

This is a common phenomenon when a vehicle is on the road. Proper overtaking is not 

an offence and does not create accident. But dangers are involved in wrong overtaking 

or overtaking at places where it is prohibited. 

 Overloading 

There is a high tendency among the driver of public transport vehicles (viz. trucks, 

buses etc.) to overload which may cause accident in any of the ways as mentioned 

below: 

- Overloading increases momentum of the vehicle as well as the stopping sight 

distance. As a result, brake failure may occur. 

- It makes the vehicle unstable which reduce the control of the vehicle. 

- Continuous overloading damages the structural condition of the road which in 

turn creates problem to road safety. 

 Physical and Mental Condition of the Driver 

A driver should be both mentally and physically fit to perform his duties. Drivers 

having poor perception and difficulty in integrating information can easily cause 

accidents. Fatigue and lack of concentration may arise due to continuous driving 

particularly at night. Older drivers, whose visual acuity and information processing 

capability have deteriorated, can have difficulties with situations where rapid decision-

making is required (especially at intersections). 

ii) Pedestrians 

Lack of knowledge regarding road use, traffic rules and regulations, violation of 

regulation and carelessness in using the roadway are the main reasons of the roadway 

incidence of pedestrian casualty. Inadequate pedestrian facilities also lead to accidents. 

Pedestrian facilities such as side-walks, cross-walks, special pedestrian barriers, 

pedestrian refuge islands, tunnels and overpass should be designed properly in order to 

ensure safe movement. 

iii) Passengers 

The behaviour of passengers in the vehicles is sometimes responsible for creating an 

accident. Passengers characteristics which may be responsible for accidents include 

causing trouble with the driver, making noise, joking and diverting the attention of the 
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driver, projecting their body outside the vehicle, getting into or down of the moving 

vehicles from the wrong side or giving sudden instruction to drivers etc.   

2. Vehicular Factors 

The conditions and characteristics of vehicles may be responsible for causing road 

accidents. Improvement in vehicle design, occupant protection and vehicle maintenance 

have made a significant contribution to accident reduction in industrialized countries. In 

developing countries, however, the safety design of vehicles sometimes lags behind 

that of developed countries, particularly when vehicles are locally manufactured or 

assembled. The vehicle fleet is usually older with many vehicles imported from other 

countries. 

According to Hoque, (2003) followings are the few common vehicular factors 

contributing to accident: 

Vehicles Physical Factors: 

- Brakes, Windshield, Mirror, Speedometer, Wiper 

Vehicles Conditions Factors: 

- Worn out tyres, Mixing radial and cross-ply tyres, Incorrect tyre pressure, Bumper 

Vehicles Communications Factors: 

- Indicator lights, Headlights, Stoplights, Faulty taillights, Dirty lights, Loose steering 

wheel, Faulty horn 

Vehicles Modifications Factors: 

- Sitting arrangement, Railing on roof, Chassis, Stair attachment, Engine cover 

Vehicles Loading Factors: 

- Overhang, Overloading 

3. Road and Roadside Factors 

The width, surface condition, geometric standards of the roads markedly affects traffic 

accidents. Slippery or skidding road surface, pot holes, ruts and other damaged 

condition of the road surface may cause accidents particularly at high speed of 

movement. Defective geometric design like inadequate sight distance, inadequate width 

of roads and shoulders, unspecified speed breakers, improper curve design, improper 
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lighting and improper traffic control devices are also responsible for traffic accidents. 

Other than road conditions, roadside factors may lead to road accident. These factors 

are discussed below: 

i) Luminarie supports: 

Adequate lighting of roadways and streets has long been acknowledged as a necessity 

to provide a vehicle driver which needed visibility. This is being accomplished by 

using the headlights and road-side luminaries. Luminarie supports must not be located 

closer than 30 ft from the edge of the roadway (Tamanini, 1981). But in the developing 

countries, concept of luminarie supports is not very popular. Specially in Bangladesh, 

there is no provision for luminarie supports to provide needed visibility to the vehicle 

drivers except in some urban areas. 

ii) Utility Pole: 

Installation of utility poles (e.g. electric poles, telegraph poles etc.) along the roadway 

annually takes a tragic toll of lives (Tamanini, 1981). These are normally 10 to 12 inch 

in diameter at the base and are located in most cases within several feet of the travelled 

way, a most tragic roadside death trap.  

iii) Roadside Sign Supports: 

Like utility poles, roadside sign supports are located in most cases within several feet of 

the traveled way which are majorly responsible for fatal accidents. 

iv) Roadside Objects: 

Roadside trees, markets and bus-stops are considered as indirect causes of road 

accidents. These mainly cause accidents by reducing sight distance and by the 

reduction in the effective width of the carriageway. Roadside markets and bus-stops 

also bring hazard and undisciplined movement of pedestrians on the road. Again the 

presence of schools and colleges beside the road increase the pedestrian flow. 

Therefore, at these places pedestrians are vulnerable to accident by through traffic. 

4. Environmental Factors 

Environmental factors which affect the road safety are: 

-    Weather conditions 
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- The traffic stream and its characteristics e.g. mixed traffic, composition, speed 

etc. 

Unfavourable weather conditions like mist, fog, snow, dust, smoke or heavy rainfall 

restrict normal visibility and render driving unsafe. Moreover, the road surface may 

become slippery and cause skidding of vehicle which can contribute to a large number 

of accidents. 

5. Enforcement and Educational Factors 

The enforcement and educational factors are important tools for solving traffic 

problems. Violation of administrative (e.g. tax, fitness, route permit, insurance policy 

etc.) and safety (e.g. over-speeding, overtaking from wrong side, violating red light, 

overloading etc.) rules and regulation often lead to accident. Furthermore, road-

designers lack of knowledge about traffic safety features and road-users lack of 

knowledge on traffic rules and post accident assistance lack also increase the casualty 

rate of accident. Proper enforcement of traffic laws and regulations and proper 

education through community programs and mass media campaigns can increase 

general road safety awareness and thus reduce the rate of accident occurrence. 

2.3.5 Some major accident factors in developing countries 

Berger and Mohan (1996) summarized some major factors or characteristics, which 

contribute to high rates of motor vehicle injuries in low-income countries. These factors 

are: 

 High proportion of children and youth in the population. 

 People and vehicles often not separated. 

 Roads used for vending, playing and walking as well as for driving vehicles. 

 Mix of vehicles with widely varying speeds. 

 Absence of standard safety features in vehicles (e.g. seat-belts, brakes etc.) 

 High proportion of non-motorized vehicles. 

 Vehicles with poor maintenance. 

 Vehicle use extended beyond its intended life. 

 Overload of vehicles with passengers. 

 Deteriorated trucks commonly used to transport supplies as well as workers. 

 Short tyre life. 

 Inferior materials used for wheel bearings, brake pads, steering systems.  
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 Roads not paved and maintained poorly. 

 Poor or absent road illumination. 

 Absent land-markings. 

 Lane markings subjected to roads are subjected to rapid deterioration because of 

heavy road use and climate. 

 No shoulders next to roads. 

 Roadside hazards include drainage ditches and trees for shade. 

 Vegetation control and drainage cleaning are often not performed, resulting in 

flooded roads and warning signs hidden by vegetation. 

 Unskilled drivers. 

 Few traffic police for licensing, inspection and enforcement of laws. 

 Rural police lack telephones or reliable electric power. 

 Road users are unfamiliar with traffic behavior. 

 Walkers, bicyclists, motor cyclists and other non-motorized vehicles often carry 

burdens that interfere with vision and manoeuvrability. 

 Emergency medical system often does not exist. 

The above mentioned factors are very much related to the context of road accidents in 

Bangladesh. 

2.3.6 Accident investigation 

Accident investigation indicates the analysis of data on road accidents. The purpose of 

such investigation is to determine the factors involved in accidents so that appropriate 

road or traffic engineering remedial or preventive measures may be applied. It can be 

carried out at three levels: 

First Level – the analysis of mass accident database i.e. the database which stores 

information based primarily upon routine police accident reports. By examining these 

data, problem locations on the road network can be identified and the broad 

characteristics of the problems at any site or across a range of sites can be established. 

Second Level – the collection and analysis of supplementary data i.e. data which are not 

routinely collected by the police. This data may be aimed at getting a better 

understanding of particular accident problems, including those related to a particular 

type of accident (e.g. run-off road accidents), a particular type of road user (e.g. 

pedestrians) or a particular type of vehicle (e.g. heavy vehicles). 
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Third Level – the analysis of in-depth data collected at the scene of the accident and 

subsequently by multi-disciplinary teams. The aim is to develop an understanding of 

the factors and mechanisms involved in the pre-crash, in-crash and post-crash 

situations. The team may comprise specialists from a range of disciplines including 

medicine, human factors, vehicle engineering, road or traffic engineering, police etc. 

Accident data usually need to be aggregated for analysis. There are two prime ways: 

a) Aggregation by location          b) Aggregation by some common feature of the 

accident 

a) Aggregation by location: 

It is necessary to identify clustering of accidents in order to identify and prioritize sites 

for treatment. There are four prime applications (Institution of highways and 

transportation, 1990a) 

i. Single sites: treatment of specific sites or short lengths of road at which 

accidents are clustered (black-spots) 

ii. Route action: application of remedial treatments to a road which has an 

abnormally high accident experience. 

iii. Area action: application of remedial measures over an area (e.g. a residential 

precinct) which has an abnormally high accident experience. 

iv. Mass action: application of remedial measures to locations having common 

accident features (e.g. skidding on approach to intersection, treatment of railway 

crossings, pedestrian facilities etc. 

b) Aggregation by some common feature of the accident: 

It is a useful way to investigate the nature of such accidents and develop 

countermeasures. Typical examples may include aggregation by: 

i. Accident type, such as head-on, run-off road etc. 

ii. Road feature, such as road shoulders, bridge approach etc. 

iii. Vehicle type, such as trucks, bicycles, motor-cycles. 

iv. Road user type, such as pedestrians, young drivers, elderly drivers. 

v. Common feature, such as speeding, fatigue, alcohol or drug involvement. 

vi. Major event such as accidents involving a bus, a vehicle carrying dangerous 

goods, multi-vehicle accidents. 
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2.3.7 Accident data 

All of the four basic strategies for accident reduction (i.e. single site actions, route 

actions, area actions and mass actions) rely on the availability of data describing 

accidents and their location. This information must describe: 

o Where the accident occurred: location by map co-ordinates or node/link 

identifier, road name, road classification, road layout and type of traffic control. 

o When the accident occurred: by year, month, date of month, day of week and 

time of day. 

o Who was involved: people, vehicles, animals and roadside objects. 

o What was the result of the accident: fatal, personal injury or property damage. 

o What were the environmental conditions: light conditions, weather and 

pavement surface condition etc. and 

o How did the accident occur. 

2.3.8 Hazardous road location programs 

A hazardous Road Location Program is a formal process which aims to identify 

locations within the road system which have an unacceptably high incidence of road 

accidents, in order to develop appropriate treatments to reduce the cost of accidents. 

The overall goal of an HRL program (Sanderson and Cameron, 1986) is to: 

1) identify locations at which there is both an inherently high risk of accident losses 

and an economically justifiable opportunity for reducing this risk. 

2) identify countermeasure options and priorities which maximize the economic 

benefits from the HRL program. 

2.3.9 Possible accident remedies 

a) Principles of countermeasure development 

The process of countermeasure development should aim to  

- determine the range of measures likely to influence the dominant accident types 

and road features. 

- select countermeasures which on the basis of professional judgement and 

experience can be expected to reduce the number of severity of accidents of the 

type dominant at the location. 
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- check that adopted countermeasures do not have undesirable consequences, either 

in safety terms or in traffic efficiency or environmental terms. 

- be cost-effective i.e. maximize the benefits from the HRL program. 

- be efficient i.e. produce benefits which outweigh the costs.  

b) Countermeasures for road intersections 

The main design principles for intersections are- 

- minimize the number of conflict points and hence opportunities for accidents. 

- give precedence to major movements through alignment, delineation and traffic 

control. 

- separate conflict in space or time. 

- control the angle of conflict. 

- define and minimize conflict areas. 

- define vehicle paths. 

- ensure adequate sight distances.  

- minimize roadside hazards. 

- simplify the driving task. 

- minimize road user delay etc. 

c) Countermeasures for mid-block locations 

For non-intersection locations, the principles for safe design and operation include: 

- ensure appropriate and consistent standards of horizontal and vertical alignment. 

- develop roadway cross sections to suit road function and traffic volumes. 

- delineate roadway and vehicle paths. 

- ensure appropriate standards of access control from abutting land use, and 

- ensure that the roadside environment is clear or forgiving. 

d) Countermeasure selection 

There are a number of criteria for countermeasure selection including: 

i. Technical feasibility 
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ii. Economic efficiency 

iii. Affordability 

iv. Acceptability 

v. Practicable 

vi. Political and institutional acceptability 

vii. Legal 

viii. Compatibility 

e) Specific accident remedies 

Specific accident remedies are described below: 

(i) Engineering Techniques 

Engineering techniques include the road design and traffic management features, which 

are assessed for their contributions to safety, are as follows: 

- Road design 

- Road construction and maintenance 

- Speeds 

- The roadside 

(ii) Education 

The components of educational aspects, which are assessed for road users’ 

contributions to safety, are as follows: 

- Traffic management and design of intersection, truck routes, local area 

traffic management and pedestrian and cycle facilities. 

- Traffic engineering i.e. delineation, street lighting, signing. 

- Road users’ knowledge about traffic safety features. 

- Campaign on traffic safety. 

- Knowledge on post-accident assistance. 

- Driver training and testing.  

(iii) Enforcement of Traffic Laws 

The aspects of enforcement that should be considered for improving road safety in 

developing countries are: 

- Fitness of vehicles 

- Design of vehicles 



21 
 

 
 

- Fitness of drivers 

- Issue of driving licenses 

- Overloaded vehicles 

- Increase respect for traffic rules 

- Vehicle insurance policies 

- Introduction of highway patrols 

2.3.10 Review of the previous studies on ‘Road Accidents’ in Bangladesh 

Different types of studies on the road traffic accidents, characteristics and road safety 

problems in Bangladesh have been carried out and presented in the form of thesis, 

journal, report, paper to conferences or workshops etc. Following discussion is based 

on some previous remarkable studies. 

1) Hoque (1981), made a study on traffic accidents in Dhaka Metropolitan Area with a 

view to identifying and investigating high accident locations. He arrived at some 

important results from the accident data reported and recorded in the police department 

during the period from January 1997 to June 1980 of which the following are the main 

ones: 

i. Of total reported accidents, 7% were fatal, 40% personal injury and 53% 

property damage type. 

ii. 47% accidents took place at intersections and 53% at mid-blocks. 

iii. Peak hours of accidents were from 9 AM to noon and from 1 PM to 3 PM. 76% 

accidents occurred at day-time and 19% at night and the rest 5% was not 

mentioned. 

iv. Accident frequency was highest on Monday and in August. 

v. Top four intersections and 19 midblocks of most frequent accidents were 

identified. 

Hoque identified the following factors for dominant accidents on the intersections: 

i. Lack of intersection capacity. 

ii. Problems on the through lanes as the left lanes are constantly occupied by slow-

moving vehicles. 

iii. Blockage of through lanes by vehicles which intend to make right turn. 

iv. Curb-side stopping, parking and driveways near intersection. 
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v. Inadequate sight distances, turning radii and absence of auxiliary lanes are also 

contributing to accident hazards. 

From photography and physical site investigations, Hoque pointed out various roadside 

hazards and drawbacks. He suggested recommendation for the improvement of the 

identified hazardous locations. He also suggested some recommendations for the 

roadway.  

2) Elahi (1986) studied and analyzed the accidents on three selected national highways 

in Bangladesh viz. Dhaka-Mymensingh, Dhaka-Narayanganj and Dhaka-Chittagong 

highways. He carried out the study in the light of geometric features of the roads. The 

data collected were analyzed to find the accident trend and severity. 

The study revealed that among the geometric aspects, inadequate shoulder and 

pavement width are important causes of accidents. Restricted sight distance is also a 

contributory factor. He identified twenty accident-prone locations on the highways on 

the basis of frequency of occurrence of accidents. Findings of his analyses were - 

average annual increase rate of accident was 14% during the period of 1979 to 1984. 

Day-time accidents were much higher than night-time. Low accident rate had been 

observed in dry season. Then these studies provided some remedial improvements for 

the locations to reduce their accident rate. 

3) Banik (1987) analyzed accidents on the Dhaka-Aricha highway using 1982-1985 

statistics to find accident-prone locations, accident trend as well as accident severity 

and characteristics. Twenty-three accident-prone locations on the study area were 

identified on the basis of accident frequency. 

The findings of his analysis include-of the total accidents, 35% occurred at bridge 

approaches, 34% at road links, 25% at road intersections. Multi-vehicular collisions-

36%, single vehicle leaving the road and/or striking a fixed object-29% and single 

vehicle striking a pedestrian-27%. 

He also examined other characteristics of accidents in terms of hourly, daily and 

monthly variations as well as vehicles involved. He suggested some remedial measures 

like improvement of road geometries and elimination of obstructions from road right of 

way. 

4) Islam (1996) analyzed traffic crashes in Chittagong Metropolitan Area using January 

1993 to June 1995 statistics. He investigated the accident factors, high accident 
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locations in order to recommend some possible low cost engineering treatments to 

minimize crashes and their resulting casualties. 

The main findings of this study are as below: 

i. Crash Characteristics: 

- Out of 522 reported accidents during the study period, 217(42%) were fatal, 

255(49%) were personal injury, 46(8%) were property damage and the rest 

4(1%) accidents were unknown severity types. 

- It was found that approximately 52% of total accidents took place at 

intersections and 48% at mid-blocks. 

- Approximately 43% accidents were pedestrians struck by vehicles. The 

remaining were 12% single vehicle and 45% multivehicle accidents. 

- 12 intersections and 10 mid-blocks were identified as hazardous locations. 

- About 76% of total accidents were attributed to three dominant accident 

types viz. pedestrian accidents, rear-end collisions and head-on collisions. 

ii. Locational Characteristics: 

At intersections, following were found to be the contributory factors to 

dominant accident types- 

- Pedestrian/vehicle conflicts. No central refuges at intersections and lack of 

pedestrian crossing facilities. 

- Turning movements are not properly regulated by channelization, signals, 

turn prohibitions, roundabouts etc. 

- Lack of intersection capacity associated with improper design of 

intersections and controls. 

           At mid-blocks, following are the factors- 

- No speed control devices with proper markings. 

- Unregulated pedestrian movements. 

- Mixed traffic flow. 

iii. Casualty Characteristics: 

The casualties were distributed as 44% pedestrians, 39% motorized vehicle occupants 

and 17% non-motorized vehicle occupants. The victims were mostly (approximately 

82%) in the age group of under 40 years.  
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Remedial treatments for intersections and mid-blocks were suggested for safety 

improvements which include- 

- Pedestrian crossing facilities (zebra crossing, refuge, raised platform etc.) 

- Speed reduction devices (road humps, rumble strips) 

- Segregation of slow and fast moving vehicles. 

- Median barrier etc. 

5) Sharmeen (1996) presented the results of a study of truck accident patterns and 

involvement in metropolitan Dhaka. Accident characteristics were examined in terms 

of severity level, locations, accident rates, accident types, accident clustering, vehicle 

factors, time of accidents, casualty class, costs and relationships between truck 

accidents and truck traffic characteristics (volume, composition and vehicle kilometers 

travel). 

Sharmeen collected data of accidents for the two year period 1993-1994. Findings of 

her study include- 

i. Of 204 truck accidents, there were 65(32%) fatal, 101(58%) injury and 18(9%) 

property damage accidents. 

ii. Truck accidents mostly occurred on road links (68.6%). 

iii. The most frequent accident types were rear-end (29%), hit pedestrian (28%) and 

head-on (10%) accidents. 

iv. Fatal accidents were mostly attributed to single truck accidents involving 

pedestrians and grievous injuries to multi-vehicle truck accidents. 

v. The most vulnerable user group was pedestrians (25.5%), followed by occupants 

of baby-taxi (15.5%) and rickshaw (15.1%). 

Besides, she identified the property damage costs of accidents and assessed 

countermeasures that may reduce the number of accidents. 

6) Ahmed (2002) analyzed the accidents on Savar thana along Dhaka-Aricha highway. 

His findings include the following- 

i. There were 210 road accidents in the study area during the period 1997-2002. 

ii. 1.46% fatal, 23.41% light injury and 75.12% property damage accidents. 

iii. Five black-spots were identified. 



25 
 

 
 

iv. Predominant accident types were hitting pedestrian and rear-end accidents 

accounting for 77.63% and 14.28% of total accidents. 

v. 65.03% accidents occurred at day-time and the remaining (34.97%) at night. 

He recommended few low cost engineering measures both for intersection and mid-

block. 

7) Samad (2003) identified accident black-spots on a section of Dhaka-Chittagong 

highway and analyzed the characteristics of accidents. The selected section was 

Jatrabari-Kanchpur bridge on that highway. The study examined the trends and 

characteristics of the accident problem for identifying the dominant accident types 

which need to be addressed in future initiatives. 

Findings of the study were- 

i. Total 356 accidents occurred on this highway section from January 1998 to 

December 2001. 34% accidents occurred at or near intersections and remaining 

66% on links. 

ii. 49% fatal, 39% injury and 12% property damage accidents. 

iii. Pedestrian involved accidents were 54.21%. Rear-end accident was also 

identified as a dominant problem. 

iv. Higher accidents occurred during day-time. Buses were involved in 40% of total 

accidents, followed by trucks and mini-buses with 30% and 9% respectively. 

v. ‘Principal Component Analysis’ (PCA) method was used to analyze the 

involvement road environment in order to investigate accident black-spots. Five 

locations were identified as accident black-spots. 

In order to reduce the risk of accidents at the black-spots, the study recommended 

construction of underpasses at the level of approaching road, grade-separation for non-

motorized traffic, construction of foot-path, grade-separated bus-stops and 

channelization of traffic at intersections in the study area. 

8) Raufuzzaman (2003) studied the characteristics of accidents occurred on the five 

selected arterials of Dhaka viz. (i) Darussalam-Mirpur 10 (ii) Mohakhali Rail Crossing-

Moghbazar Chowrasta (iii) Gabtali Bus-stand-Nilkhet Mohr (iv) Abdullahpur bus-

stand-Mohakhali Rail Crossing (v) Pressclub-Motijheel for the time period of 1996-

2001.  Major findings of his study are – 
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i. Of 1847 accidents occurred on the five selected arterials, the most predominant 

collision types were hit pedestrian (39.25%) and rear-end accidents (32.54%). 

ii. Involvement of motorized vehicles was 77.96% and non-motorized vehicles 

22.04%. 

iii. Accidents in the study are varied with severity level as fatal 37.09%, grievous 

40.06%, simple 10.18% and collision only 13.22%. 

iv. Overall 71.36% accidents occurred on links and 28.64% at intersections. Link 

accidents were further increased on the outer regions arterials than the inner 

ones. 

v. Predominant modes used by the victims involved in accidents were baby-taxi 

(21.39%), rickshaws (16.4%), cars (12.67%), heavy trucks (11.75%) and mini-

buses (9.1%). 

Based on the identified characteristics of accidents, he suggested some improve 

measures which include- 

i. Provision for proper training to the concern personnel of Dhaka Metropolitan 

Police. 

ii. Accident report form should have a provision for follow up casualties even for 

one month. 

9) Muniruzzaman (2004) made an attempt to depict the accident scenario and evaluate 

the performances of safety features that have been installed along Dhaka-Aricha 

highway, during 1990-2003 observation periods. Data were collected both ‘before’ and 

‘after’ implementation of safety improvement works undertaken along this highway. 

Findings of accident data recording/reporting, analysis and performance evaluation of 

safety measures are summarized below: 

i. Total 1922 accidents occurred, of which 60% were fatal, 28% were grievous. 7% 

were simple and 5% were property damage type accident. 

ii. Around 70% of accidents occurred at day-time and 30% at night. 

iii. Minibuses/buses and heavy trucks are involved in 45.6% and 31.6% of accidents 

respectively. 

iv. The most predominant accident type was hitting pedestrian which accounts for 

56.3% of all known accidents. 
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v. In this study area, overturned type accidents had the highest fatality index of 2.1 

followed by head-on (1.54) and hit object (1.42) type of accident. 

Finally, based on the research findings, he made several site specific recommendations 

in order to further improve safety situation along the highway. 

10) Islam (2004) investigated road accidents on the Jamuna bridge and its approach 

roads, with a specific aim to find out the underlying causes of various accidents with a 

view to suggest appropriate corrective measures. He also evaluated the performances of 

safety measures that had been implemented along that corridor in 2001. Data were 

collected during the period of January 1999 to March 2004. 

Following are the major findings of accident characteristics analysis: 

i. Maximum accidents occurred between 4.00 to 7.00 hrs, 10.00 to 12.00 hrs and 

15.00 to 16.00 hrs respectively. 

ii. Out of 1010 accidents 83.27% occurred at or within 20 m of junction. 

iii. Road users, vehicle and road are responsible for 84.32%, 11.78% and 3.68% 

accidents respectively. 

iv. According to casualty class, it is found that 13.85% accidents were fatal, 43.45% 

were serious injury and 42.69% were minor injury type. 

v. Before-after analysis of safety improvement measures showed that accident 

reduced by 14.49%. 

Following findings were obtained from black-spot analysis: 

i. It was found that along the 36.1 km highway, 81.18% of accidents occurred in 

clustered pattern. A total of 17 sites at West approach and 18 sites at East 

approach were identified as black spots. 

ii. Considering the contributory factors in the occurrence of accidents it was found 

that the road users faults constitute 82% and 84% accidents at East and West 

circle respectively. 

iii. Most striking finding was that at the roundabouts 32% and 67% accidents were 

occurred from direct hitting of the island. 

Finally, based on the findings, several site specific recommendations were made in 

order to further improve safety situation of Jamuna Bridge approach roads. 
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11) Hasan (2007) carried out a study on the involvement of vehicle factors in road 

accidents in Bangladesh. He collected data from the Jamuna Multipurpose Bridge 

approach roads for the period of January 1999 to April 2004. Findings of his study 

include – 

i. About 16.6% accidents happened due to vehicle defect and casualty of this 

factor is 31.9%. 

ii. Common vehicular faults due to accidents were tyre bursting which accounted 

42.5% accident and 83.7% casualty of all vehicular defect related accidents, 

which was followed by passengers fall down from roof top 7%, brake failure 

5.7%, jam 2.6%, axle fallen 0.9% and defective light 0.1%.  

iii. Questionnaire survey revealed that lack of vehicle fitness checking in field, poor 

vehicle maintenance practice, vehicle specification, overloading etc. were 

identified as the major underlying causes of vehicular defect related problem. 

12) Ahsan (2008) studied and analyzed comparative accidents on three selected 

national highways in Bangladesh namely, Dhaka-Chittagong, Dhaka-Sylhet and 

Dhaka-Aricha highways. 

Following are the major findings by the study that conducted seven years accident data 

from 2000 to 2006: 

i. Accident per km on Dhaka-Aricha highway was 5.3, which was 1.84 times more 

than Dhaka-Chittagong highway and 3.4 times more than Dhaka-Sylhet 

highway. 

ii. Fatal accident was comparatively more than other severity of accidents on 

Dhaka-Sylhet national highway. Accident fatality on Dhaka-Chittagong, Dhaka-

Sylhet and Dhaka-Aricha highways was observed 69%, 74% and 64% 

respectively. 

iii. More than 70% accidents were observed during day and 30% after sun-set for 

Dhaka-Sylhet and Dhaka-Aricha highway. On the other hand, 61% accidents 

were observed during day and rest 39% during night on Dhaka-Chittagong 

highway. 

iv. Average daily traffic of Dhaka-Chittagong highway was around 2.3 times more 

than Dhaka-Sylhet and 1.7 times more than Dhaka-Aricha highway. 

General findings of this analysis of data from field observations are: 
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i. Random pedestrian crossing that makes surprise situation for drivers and causes 

serious accidents. 

ii. Presence of road-side hat-bazaar causes accidents on highways. 

iii. Almost in every bridge and culvert there is an offset between road top and deck 

slab which is very dangerous particularly for overloaded heavy vehicles. 

iv. Speed study at selected locations revealed that most of the vehicles particularly 

large buses, private cars and micro-buses etc. run exceeding speed limit. 

v. Physical measures like signs, markings, foot-paths, bus lay-bys, kerbs, islands 

were not available at many places. 

He recommended some safety measures like self-enforcing speed calming device, 

guard-post with chevron, elevated footpath with safety barrier etc. 

13) Ahsan (2009) carried out a study for the prediction of road traffic fatalities in 

Bangladesh. Her research attempted to estimate the number of fatalities for future years 

with respect to major factors affecting the fatalities identified from the accident data 

analysis of Bangladesh. 

She assumed under-reporting factor range as 3-4. Then for the corrected value of 

fatalities, national trend, nature and distribution of fatality rate are analyzed and two 

major factors (population and number of motor-vehicles registered) were identified. An 

attempt was made to develop relation between fatalities and the factors using non-linear 

regression equation. To use the relation in order to get the value of fatalities for a future 

year, the independent variables were projected for that year using average growth rate 

and Boltzmann equation. Finally, using the values projected, number of fatalities was 

estimated for 2015 and 2020 for under-reporting factor 3, 3.5 and 4. 

14) Shameem (2012) analyzed the causes and remedies of road accidents on a typical 

national highway (across road of Jamuna Multipurpose Bridge) of Bangladesh. The 

study was based on data collected between 1999 and 2004. 

Based on the data collected, the research was performed systematically to find out the 

major causes of accidents and collisions using statistical analysis methods such as 

descriptive analysis and regression analysis. He found out and described the causes and 

remedies of accidents, such as (i) out of control (ii) passenger fall down (iii) collision 

with object (iv) hit pedestrian (v) crash between NMV and MV (vi) rear-end collision 
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(vii) head-on collision (viii) overturning/tilting (ix) side-swipe (x) tyre burst (xi) 

defective vehicular light system (xii) faulty roadway signs and markings.  

Some particular successful countermeasures like spring-loaded posts, crash cushion, 

curve alignment markers, enhanced school zone, advance warning lights, safety 

bollards, the LED studs were suggested by him. 

15) A Committee (1983) was formed by the Ministry of Communications to study and 

identify the causes of road accidents and to suggest remedial measures. 

They collected accident data from DMP, the Ministry of Home Affairs, Bangladesh 

Road Transport Owners’ Association and Bangladesh Road Transport Corporation. The 

members of the committee used their personal experience and also visited some road 

accident spots. The committee came up with a number of causes for road accidents, 

which are very general and predominant causes were not identified. Consequently, the 

solutions they recommended were also very general. The committee quoting police 

records and without giving any supporting statistics, said that 70% of total road 

accidents were due to the fault of drivers. They put less emphasis on geometric features 

of roadways. 

16) Alam (1985) presented a paper in the workshop organized by the Ministry of 

Communication on the road accident situation of Dhaka city. He identified the 

following major causes of traffic problem in Dhaka city. 

i. The actual number of rickshaws, pull-carts and bullock carts in the city was 

more than double the registered number 48407. 

ii. The drivers are physically unfit, inefficient, ignorant of traffic rules and have a 

tendency for overtaking. 

iii. Construction of electric poles etc. on the roads, digging of roads by different 

departments and their improper repair etc. narrow the effective width of the road 

and hinder smooth movement of vehicles. 

He recommended some solutions to reduce accident problems which include: 

i. Formation of an appropriate committee to co-ordinate different bodies involved 

in traffic affairs. 

ii. Adequate training of traffic personnel. 

iii. Showing documentary films on traffic rules inclusion of these in the school 

syllabus. 
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17) Jahan (1985) also presented a paper in the above mentioned workshop organized 

by the Ministry of Communication, on the psychological factors of the drivers creating 

road accidents without mentioning the study area. She concluded that the drivers who 

made accidents repeatedly, had irregularity in work, bad family relation, psychopathic 

personality and suicidal tendency. On this regard, she suggested that the driving license 

should be provided after thorough proper psychological tests like perception-reaction 

test, IQ test, personality test etc. 

Jahan also mentioned about Sardar and Islam (1984), who pointed out that accident-

free drivers can judge time and distance more accurately than drivers creating 

accidents. 

18) Hoque (1991) conducted a comprehensive study on Dhaka-Aricha Highway. In 

total length of 81.4 km, about 965 accidents occurred. Out of these, 419 were fatal, 504 

were injuries and 22 were property damage accidents recorded during the five year 

period of 1985 to 1989. The data were examined and characteristics of accidents were 

analyzed, Analysis revealed that each year, there are at least 114 fatalities and 968 

injuries resulting in about 6 casualties per accident on this highway. Various low cost 

engineering treatments like shoulder improvements, delineation of guardrails, provision 

of overtaking lanes and improvements of deteriorating traffic lane and narrow bridge 

approaches were suggested by him. 

19) In 1993, greater Dhaka metropolitan area Integrated Transport Study (DITS 1993a) 

published a report on accident analysis by analyzing road accidents occurring between 

July 1991 and June 1992. In this report, the DITS investigated the road safety by giving 

due consideration on reporting process to identify the accident characteristics 

monitored and the level of understanding of accident analysis and identification of 

hazardous locations and patterns of accident types or high risk groups for targeting 

countermeasures to their most effective use. 

20) In 1995, an International Seminar on Road Safety was organized by Bangladesh 

Road Transport Authority (BRTA) in association with ODA and World Bank. In that 

seminar, the causes of accidents and how they can be presented were tried to identify in 

view of solving accident problems of Bangladesh. 

21) Hoque (1998) presented a paper in the Journal of Civil Engineering of the 

Institution of Engineers, Bangladesh on the accident problem in rural highways of 
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Bangladesh. He stated that a total of about 8500 persons were killed and 18000 injured 

in over 22000 reported road accidents in the five year period 1983-1988. About 80% of 

these fatalities occurred in the rural sections of main highways. This paper discussed 

the key aspects relating to the rural road accident problem with particular reference to 

Dhaka-Aricha highway. A scientific approach for identifying hazardous road sections 

of rural highways was also discussed. 

22) Rakib-Uddin and Hoque (2003) presented a paper on the study of heavy vehicles’ 

driver behavior in road accidents of Bangladesh. It was presented at the 26
th

 

Australasian Transport Research Forum, Wellington, New Zealand held on October 

2003. In this paper, aggressive driver behavior of highways and its underlying causes 

were critically examined. In order to gather factual information to serve as a basis for 

the study, a well-conceived questionnaire survey was conducted on the attitude and 

behavior of heavy vehicles’ drivers. The research also investigated the knowledge of 

the heavy vehicles’ drivers about the traffic rules and inspected the conditions of the 

vehicles. The study focused on the striking findings of the research with a view to 

assessing the need for taking appropriate countermeasures for improving driver 

behavior and hence reducing road accidents in Bangladesh. 

23) Hoque (2004) presented a paper on road safety training course at ARC, BUET on 

“The Vehicle Component : Vehicle Factors and Vehicle Safety”, where he made an 

attempt to establish the contribution of vehicular defects in road traffic accidents in 

Bangladesh based on accurate accident data collected by JOMAC. He considered total 

821 accident data of four years and four months period (January 1999 to April 2003) 

where 925 vehicles were involved in these accidents. From this, through analysis he 

found out various reasons e.g. tyre bursting, brake failure, axle failure, wheel jam and 

wheel-off from axle, defective indicator light and passenger fall down from roof-top 

etc. 

24) Hoque (2004) published a paper on ‘The road to road safety: Issues and Initiatives 

in Bangladesh’ in Regional Health Forum. This paper highlighted the scale and 

characteristics of the road safety problem in Bangladesh. It discussed the priority issues 

and options for improving safety. He stated that there is urgent need and scope for 

improving the road safety situation by implementing an effective and coordinated 

safety policy and actions which require significant improvements in relevant sectors 
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viz. better enforcement, better roads and improved public education program with the 

introduction of newly developed measures and approaches. 

25) Hoque et al. (2005) conducted a study on performance evaluation of road safety 

measures on Dhaka-Aricha highway. With accident reduction as one of the chief 

objectives, a major rehabilitation of the highway, including safety improvements at 

three black-spots was undertaken during the period 1995-2002. This paper attempted to 

evaluate the effectiveness of safety improvement measures. Their effectiveness was 

evaluated by applying the ‘before-after’ and ‘control-site’ methods. Findings from the 

analysis suggested that safety improvement measures were very effective in reducing 

the frequency as well as the severity of accidents. In economic terms, the estimated 

benefits from accident savings far outweighted the investment costs of safety 

improvements. 

26) Maniruzzaman and Mitra (2005) published a paper on road accidents in 

Bangladesh. They studied accident statistics in Bangladesh of the period 1998-2003. 

They concluded after analyses that the high rate of fatal accidents in Bangladesh is 

cause for alarm and unacceptable. They also mentioned that it is imperative to review 

the measures adopted to identify the problems of implementation and improve or 

modify them so that they can be more effective.  

27) Hossain et al. (2005) studied road traffic accident situation in Khulna city. From 

the data collected for two years (2001-2002) it was found that a total 157 accidents 

occurred. Almost 25% victims were between ages 30 to 39. Pedestrians are the worst 

victims of road accidents and accounted for 33% deceased and 34% injured. The 

vehicles liable for accidents are trucks (26%) and buses (23%). About 19% of fatalities 

are among the people who died in rickshaw accidents. Four intersections and five mid-

blocks were selected as most hazardous locations. Some safety measures and long-term 

recommendations were made to improve the situation of Khulna city. 

28) Hoque et al. (2006) presented a paper with a brief overview of major fatal road 

accidents statistics in Bangladesh for the period of 2002-2005. It was found that each 

year at least 126 major fatal accidents are occurred causing at least 612 deaths and 1857 

injuries on the highways. The accident types, which resulted in considerable amount of 

fatalities are head-on (39%), lost control (34%), rear-end (16%) and hit-object on/off 

road (7%). Fatal accidents which occurred on highways are likely to involve heavy 
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vehicles, especially buses and likely to involve multi-vehicle accidents. Excessive 

speeding and road and roadside hazardous conditions accelerate the severity of 

accidents. This study specially assessed the contributory factors responsible for the 

occurrence of accidents at the most frequent locations. 

29) Hoque et al. (2007) studied heavy vehicle driver involvement in road safety and 

multiple vehicle accidents in Bangladesh. The paper also tried to show the trend of 

multiple vehicle accident, major collision types, casualty type, and composition of 

vehicles involved in such accidents and discusses the factors related to these accidents. 

They concluded that further detailed studies and investigations are required towards 

comprehensive understanding of the problem.  

30) Hoque et al. (2007), presented a paper at International Conference on Mechanical 

Engineering 2007 in Dhaka on “Road Traffic Accident: A Leading Cause of the Global 

Burden of Public Health Injuries and Fatalities.” Considering all the facts this paper 

aims to depict the scenario of road traffic accident in Bangladesh and discusses the 

possible solutions to improve the continuously deteriorating situation. 

31) Anowar  et al. (2008) presented a paper at ICTCT Workshop in Melbourne, 

Australia on “Analysis of Accident Patterns at Selected Intersections of an Urban 

Arterial”. The paper aimed to provide a broad overview of some characteristic features 

of accidents that occurred at some selected intersections of Mirpur Road between the 

period of 1998 and 2006. Based on the data analysis, the study also attempted to shed 

some light on the major causes, factors and types of accidents in order to identify the 

problem intersections and suggest appropriate counter-measures to reduce such 

accidents. 

32) Hoque et al. (2009) presented the magnitude and trends of the road safety problem 

and the prevailing accident characteristics in Bangladesh in a paper. The paper also 

reviewed some major road safety initiatives undertaken by different governmental and 

non-governmental actors in recent years to control and reduce road traffic accidents and 

injuries and their effectiveness. Finally, the paper identified the road safety 

improvement constraints in Bangladesh and future requirements for developing 

research-based scientific, pragmatic and cost-effective countermeasures to improve the 

situation. 
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33) Ahsan et al. (2011) studied the process of accident reporting and recording system 

and present status of accident database in Bangladesh. They also included in their paper 

identification and assessment of variables involved in accident and reviewed the 

potential sources of errors in accident data collection. They observed that the sources of 

accident data are biased due to under-reporting, particularly in the case of non fatal 

accidents. 

34) Sharmeen and Islam (2011) published a paper on “Road Accidents: Contemporary 

Scenario and Policy Issues in Bangladesh”. In this paper, the road safety situation and 

some contemporary issues and priorities are briefly discussed in addressing the road 

safety problem. It intended to focus on the involvement of heavy vehicles and their 

operators in road accidents as well as their behavioral habits and attitudes. This article 

also focused on accident statistics, major causes and finally some recommendations 

have been provided. 

35) Hoque et al. (2011) analyzed road accident trends in Bangladesh. In this study, an 

attempt has been made to evaluate the rate of road traffic accidents and fatalities trends 

in terms of total numbers, vehicle population, population, road length and vehicle 

kilometer using police reported accident data.  

36) Banik et al. (2011) studied road accident and road safety in Sylhet region of 

Bangladesh. This research work presents an overview of the road traffic accident and 

degraded road safety situation in Sylhet zone which in particular, discusses the key road 

accident problem characteristics identifying the  hazardous  roads  and  spots,  most  

responsible  vehicles  and  related components,  conditions  of drivers  and  pedestrians, 

most  victims  of  accident, effects of accident on society, safety priorities and options 

available  in Sylhet. 

37) Ahmed (2012) presented a report on “Traffic Accident Study in Dhaka City (2007-

2011)” under ‘Clean Air and Sustainable Environment (CASE) Project’. The primary 

objective of this research work is to develop comprehensive road accident related 

maps/database (2007-2011) using Geographic Information System (GIS) software for 

Dhaka City. In this study, the road safety situation and trends of DMP area have been 

discussed elaborately. It also discusses some contemporary issues and priorities in 

addressing the road safety problems. Based on the findings of this study, some 
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recommendations related to Engineering, Educational and Emergency Response 

aspects were made. 

38) Ahmed and Ahmed (2012) studied the characteristics of the road traffic accidents 

in Dhaka based on data for the period 2007-2011. The paper focused on a few selected 

parameters. Based on the findings, the paper recommended improvement measures for 

the road accident data collection and management system in Dhaka. 

39) Nury et al. (2012) analyzed the frequency of Sylhet city’s road accidents. Traffic 

accident distributions were discussed in terms of locations, frequency, vehicles and 

duration. The frequency of accidents has been established and trend of frequency of 

involvement in the road accident by the registered vehicles and population has been 

statistically formulated. Finally, it was found that regression model data was close to 

the collected accident data. 

40) Chowdhury et al. (2012) studied road traffic accidents caused by locally made 

improvised three wheelers named 'Nasimon' and 'Karimon' in Faridpur Medical College 

Hospital from January through June 2011. They found out that fifty six (12%) patients 

were of RTA by 'Nasimon' and 'Karimon' out of a total of 468 patients admitted into 

that hospital during this period. Most patients (41, 73.21%) were male, highest 

accidents (24, 42.86%) were observed among 21-30 years age group and most victims 

(33, 58.93%) were belonged to low socioeconomic status. Commonest (31, 55.36%) 

victims were passengers of 'Nasimon' and 'Karimon' while maximum number of 

accidents (46, 82.14%) took place in the urban areas and on the highways. Injury 

pattern of victims were similar to that found in any other road accident patients. These 

three wheelers 'Nasimon' and 'Karimon' are run in violating of Bangladesh Motor 

Vehicles Act (1983) as they are totally unfit for plying on the highways. They 

concluded by saying that strict surveillance against these illegal and risky vehicles on 

the highways and in the urban areas by law enforcing agencies is required as a measure 

to reduce the burden of road accidents in our country. 

41) Ahsan (2012) pointed out the principal causes of frequent road accidents in 

Bangladesh in a monthly publication ‘FORUM’ of The Daily Star. He studied the 

reported road accident and casualty statistics over the 13 years (1998-2010) for 

Bangladesh that showed significant fluctuations. After the analysis of accident 
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characteristics, he provided guidelines to make our roads safer for commuters and 

pedestrians. 

42) Rubayat and Sultana (2013) studied empirically the reasons behind the road traffic 

accident in Dhaka which was published in ‘International Journal of Research in 

Humanities, Arts and Literature (IJRHAL)’. This study focused on observing the 

behaviour of pedestrians at five locations in the city of Dhaka. The sites included the 

intersections with highest and lowest incidences of pedestrian related accidents, and 

three locations displaying intermediate statistics. People were interviewed to get their 

views on current road safety situations, motivations for displaying safe behaviour and 

reasons for willingly taking risks. The study also aimed to find whether age, gender or 

occupation had any significant impact on road crossing attitudes. 

43) Ahmed et al. (2014) published a paper on ‘Road Traffic Accident Characteristics in 

Dhaka, Bangladesh’. The objectives of the study are to determine the characteristics of 

the road traffic accidents of Dhaka city for the following parameters: a) Traffic accident 

trend b) Traffic Control Parameters c) Traffic Accident at Junctions d) Traffic Control 

and Road Dividers e) Traffic Accidents and Road Geometry. Traffic accident data for 

the period of 2007-2011 were collected. The data were compiled from the Police 

Reports accident by accident and analyzed using an MS Access based database and 

additionally an ArcGIS software for the selected variables. All the roadway sections 

and intersections of DMP were considered in this study. A total number of two 

thousand seven hundred twenty (2720) accidents that were recorded by police during 

the period of year 2007-2011 were analyzed. The study revealed that 

a) Number of accidents in Dhaka is reducing by more than ten (10) percent every 

year. 

b) Sixty three percent (63%) of the accidents took place where there was no traffic 

control.  

c) Only twenty nine percent (29%) of the accidents took place at intersection areas 

and T-junctions were found to be the most vulnerable junction type. 

d) Seventy three percent (73%) accidents occurred on divided roadways or where 

only one-way traffic movement existed. 

e) Ninety seven percent (97%) of the accidents occurred on straight road sections.  
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Based on the experience gathered during the study and findings of the study, they 

recommended that incorporating modern technologies (e.g. GIS instead of MAAPS) in 

collection and recording of data is necessary. The prevalence of underreporting is a 

common developing country problem and it is recommended to conduct further 

detailed study on this topic. 

2.3.11 Definitions of some related terms 

Accident: 

The term ‘Accident’ is used to mean an event that produces, or has the potential to 

produce an injury. (Berger and Mohan,1996). An accident which occurred or originated 

on a road open to public traffic resulting in either injury or loss of life or damage to 

property, in which at least one moving vehicle was involved. 

Casualty: 

If any person is killed or injured as a result of an accident, it is known as casualty. 

Casualty Class: 

Casualty class is defined as the degree of injury sustained by a person involved in an 

accident. It can be categorized as: 

Fatal or Dead- Casualty refers to a person who has died within one year of the accident 

as a result of injuries sustained in the accident. 

Grievous Injury- Casualty refers to a person who has been admitted to hospital for 

treatment of injuries for one night or more. 

Simple Injury- Casualty refers to an accident victim who sustained injuries but not 

admitted to the hospital. It can also include an accident victim who sustained injuries 

and was treated in hospital but not obtained overnight. 

Accident Severity: 

Accident severity is defined as the most severe casualty class received by any of the 

persons involved in that accident. It says nothing about the number and severity of 

injury of other persons involved in neither the accident nor the number of vehicles 

involved. 
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Severity Index: 

For accidents, it is a measure about the intensity of accidents of a road section. Zeeger 

(1986) described it as: Severity Index (SI) equals to summation of fatal and grievous 

accidents divided by total accidents.  

Fatality Index: 

The Fatality Index is usually defined as the percentage of fatalities out of the total 

number of road accident casualties; it is expressed in the following equation:  

Fatality Index =   
        

                
 

Property Damage Only Accident: 

When there is no personal injury but property damage only in an accident. 

Road: 

A thoroughfare open to public by right or custom is defined as road. It excludes off 

street parking, access areas and other private property. 

Intersection: 

A place where two or more roads cross or meet is termed as intersection. For accident 

analysis, it also includes the area within a specified distance from the intersection. 

Mid-Block/Link: 

The length of a road beyond 10 meters of the adjacent intersection. 

Definitions for Classifying Accidents (DCA): 

A system of classifying accident types shows the manner of collision which is of value 

in determining particular accident problems and subsequently identifying high accident 

locations. 
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2.4 Railway Accidents 

A rail accident is termed as any occurrence which does or may affect the safety of the 

railways, it’s engine, rolling stack, permanent way, works, passengers or servants 

which either does or may cause delays to trains or loss to the railways ( Arora and 

Saxena, 2006). 

2.4.1 Classification of railway accidents 

Railway accidents are classified under following heads: (Accident Manual, West 

Central Railway, India, 2004) 

1. Train Accidents  

2. Yard Accidents  

3. Indicative Accidents 

4. Equipment Failures  

5. Unusual Incidents   

1. Train Accidents 

An accident that involves a train. Train accidents are further divided as: 

a) Consequential train accidents 

b) Other train accidents   

a) Consequential train accidents: Include train accidents having serious repercussion in 

terms of loss human life, human injury, loss to railway property or interruption to rail 

traffic. Train accident under following classification will be termed as consequential 

train accidents: 

i. Collision 

ii. Fire or explosion in trains 

iii. Accidents at level crossing 

iv. Derailment 

v. Miscellaneous  

b) Other train accidents: All the other accidents which are not covered by the definition 

of consequential train accidents are to be treated as ‘other train accidents’. 

2. Yard Accidents 

All accidents that take place in yard and do not involve a train are termed as Yard 

Accidents. 
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3. Indicative Accidents 

In real term, they are not accidents but are serious potential hazards and include all 

cases of train passing signal at danger, averted collision, breach of block rules. 

4. Equipment Failures 

These include all failure of railway equipment i.e. failure of locomotives, rolling stock, 

permanent way, over-head wire, signaling and telecommunication equipment etc. 

5. Unusual Incidents 

These include cases related to law and order but not resulting in train accidents, train 

wrecking, causalities etc. 

For statistical purposes, railway accidents have been classified into categories from ‘A’ 

to ‘R’ excluding ‘I’ and ‘O’.  

Class A - Collisions 

Class B - Fire or explosion in trains 

Class C - Trains running into road traffic and/or traffic running into trains, at level 

crossings. 

Class D - Derailments 

Class E - Other tram accidents  

Class F - Averted collision 

Class G - Breach of block rules 

Class H - Train passing signal at danger 

Class J - Failure of Engine and rolling stock 

Class K - Failure of permanent way 

Class L - Failure of electrical equipment 

Class M - Failure of signaling and telecommunication 

Class N - Train wrecking 

Class P - Casualties 

Class Q - Other incidents 

Class R - Miscellaneous  

Besides, accidents are divided into five classes in the book of ‘General Rules for 

Pakistan State Railways with the Subsidiary Rules of the Pakistan Eastern Railway’ 

which is being used till now as a guideline in Bangladesh Railway. These are: 
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(I) Class A:  

Accidents occurring in the course of working the railway involving; 

1) Loss of life or serious injury to any person whether passenger, railway servant, 

trespasser or others. 

2) Heavy damage to property to the extent of Rs. 20000 and upwards to railway 

stock or property or to public or private property. 

3) Collisions between trains, one of which is a train carrying passengers or 

derailment of any train, or part of a train carrying passengers. 

(II) Class B: 

Damage to the line or works from excessive floods involving interruption to traffic, but 

not causing a train accident. 

(III)  Class C:  

1) Running into or over cattle and level crossing gates. 

2) Cases of running over obstructions on the line including road vehicles at level 

crossing, but not causing an accident specified under ‘Class A’. 

3) Cases of train wrecking or attempted train wrecking. 

(IV)  Class D:  

Includes the following accidents not accompanied by loss of life, grievous hurt or 

serious damage: 

1) Vehicles blown away. 

2) Trains put on wrong line or running between stations without line clear. 

3) Collisions and derailments not falling under ‘Class A’ and averted collisions or 

fire in trains or within railway limits. 

4) Train parting – Breakings of draw bars of couplings which do not cause a train 

to part are not to be treated and reported as accidents under ‘Class D’. 

5) Bursting of points. 

6) Serious damage to telegraph. 

7) Rail found broken in track. 

8) Passenger falling from or jumping out of trains but not killed or grievously 

hurt. 



43 
 

 
 

9) Any other minor accident or unusual occurrence affecting or likely to affect the 

safety of passengers or causing or likely to cause serious delay to traffic or 

mails, or damage to the line, works or rolling-stock including obstructions on 

the line not classifiable as ‘Class C’. 

(V) Class E: 

Engine failure- an engine is considered to have failed when 

1) It is unable, due to some defect or causes delay in route of one hour or more; or 

2) It has to be replaced by a relieving engine from another train or from the 

nearest engine changing station; or 

3) The change of engine causes detention of at least one hour at the changing 

station. 

But, after the analysis of railway accident data of Bangladesh railway, it has been seen 

that mainly two types of accidents are frequent in Bangladesh. These are: 

    1) Collisions and 2) Derailments  

2.4.2 Train collisions 

Collisions are the most dreaded railway accidents. Collision means one train colliding 

with another train or any other rolling stock or any other road vehicle.  

a) Classification of Train Collisions 

 Train collisions are classified in the collected raw data as, 

 

i. Head-on Collision:  

A head-on collision is one where the front ends of two trains hit each other on the same 

track. A head-on collision often implies a collision on a single line railway. 

Train Collisions 

Head-on-Collision 

Rear-end-Collision 

Level Crossing Collision 

Side Collision 

Averted Collision 
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ii. Rear-end Collision: 

A rear-end collision is an incident where a train crashes into the train in front of it, 

usually caused by tailgating or panic steps. It may also be occurred when a train with 

higher speed runs into the rear of a preceding train. 

iii. Level Crossing Collision: 

Level crossing collisions are also one of the most severe rail accidents which have the 

potential to injure railway staff and passengers as well as road users and pedestrians. 

Level crossings are well known as components of railway networks with the greatest 

risk of collision and possibly derailment. Level crossing fatalities can be divided into 

groups such as- 

- Deaths due to collisions between trains and pedestrians, pedal cyclists or trams at the 

level crossings and 

- Deaths due to collisions between trains and motor-vehicles at level crossings. 

iv. Side Collision: 

Side/Flank collisions are one of the severe types of rail accidents that can occur 

between two trains at the track changing point. This type of crash occurs when one train 

strikes another train along its side. While the accident can be harmful for both trains 

involved, typically the individual who is struck has a much higher chance of suffering 

from severe injuries and damages. 

v. Averted Collision:  

It can be defined that is a particular serious accident that could have been averted and 

guarded against. An averted collision is a circumstance under which but for the 

vigilance shown by any person or people, a collision would have occurred, either in the 

block section or within the station limits between two trains or between a train and an 

obstruction. 

Provided further that such an occurrence may not be treated as an Averted Collision; 

(Accident Manual, 2004) 

- If, outside the station limits, the distance between the two trains or the train and 

the obstruction at the time the train or trains have finally come to a stop, is 400 

meters or more. 
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- If, within the station limits, there is an intervening stop signal at danger 

governing the moving train and compliance by the moving train with the 

indication conveyed by the stop signal averted the collision between the trains 

or between the train and the obstruction. 

b) Collision Factors 

    (i) Factors Contributing to collisions between two trains  

There are several factors which are responsible for train collisions. The maximum train 

collisions are caused by the failure of human elements which are attributed to errors of 

judgment, forgetfulness, drowsiness, absent mindedness, fatigue, overwork, continuous 

night duties, nervous breakdown or negligence (Arora and Saxena, 2006). Moreover, 

natural causes like weathering effects and defective materials such as faulty signaling 

and interlocking equipment are also liable for train collisions. 

Arora and Saxena (2006) classified the reasons for the occurrence of accident under the 

following broad categories: 

 □ Failure of human elements.  

 1) Drivers running at excessive speed, when 

  - On section of line 

  - On a station over turnouts 

  - After passing an automatic signal 

 2) Human’s errors of judgments. Such as, 

  - Wrong signaling 

  - Miss-reading of signals 

  - Wrong setting of points 

  - Moving beyond a block section without proper line clear 

 3) Driver passing signal at danger 

 4) Reception of train on occupied lines at stations 

 5) Dispatch of trains in occupied block stations 

□ Natural causes. 

Due to heavy rainfall and for, sometimes driver cannot detect the signal and stop sign, 

thus accidents take place. 

□ Defective equipment.  

 1) Failure of signaling equipments 
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 2) Brake failure at longer section 

 3) Failure of track-circuiting 

 4) Failure of block instruments and block phones at both stations. 

    (ii) Factors Contributing to Collisions at Level Crossings 

Level crossing collisions are the major part of train collisions in our country. Collisions 

at level crossings are the severe rail accidents dealing with at least two transport modes. 

Road users and railway users are directly involved in this complex system. 

The great majority of these collisions are caused by the negligence, incompetence or 

incapacity of road vehicle drivers, who by and large operate their vehicles in 

environments in which safety consciousness is practically non-existent (Pierre 2000; 

SELCAT, 2008). Study by Saccomanno (2003) showed that there is an unambiguous 

relationship between traffic volume on the road and the number of collisions at level 

crossing. The number of collision rises as the number of traffic volume rises on the 

road. 

Siti (2007) reported in the 29
th

 Conference of Australian Institutes of Transport 

Research that there are three main factors contributing to collisions at level crossings in 

basic safety engineering studies. 

1) Human factor 

2) Engineering factor 

3) Environmental factor 

1) Human factor:  

Humans are the weakest link in any embedded system. Failure rates for humans as 

system components are several orders of magnitude higher than other parts of system. 

Railway operation system requires involvement of a large number of people. This 

results in more human errors and hence disastrous consequences. (Kumar, A. and 

Sinha, P.K. 2008) 

Siti (2007) pointed out the following human factors on the basis of several researches 

and studies such as Witte (2000), Moon (2003), Caird (2002), NSTB (1998). 

- Familiarity of road user with railway level crossings which were close to their 

residence or place of employment. 
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- Risky driving behaviour of the driver to beat the train who love to have a new 

experience and challenge themselves, engaged in such behaviour. 

- Road users habit of using, talking or chatting over cell-phones on roads and rail 

tracks. 

- Slowing down vehicles on the approach of crossing. 

- Long wait times which may lead the drivers to engage in riskier behaviour at 

crossings. 

- Disregard the stop sign. 

- Defined traffic control devices, rules and traffic laws when crossing. 

2) Engineering factor:  

Several studies have revealed that engineering factors including highway and railway 

characteristics are the contributing factors to collisions at RLC. During the process of 

literature review, the following items are identified as contributors to collision at RLC. 

Such as, 

- Annual Daily Traffic (ADT) 

- Number of passenger trains 

- Stopping sight distance Vs. Recommended sight distance 

- Approached sight distance Vs. Recommended sight distance  

- Speed of train 

- Total number of trains 

- Speed of highway traffic 

- Surface width of the road 

- Track and road alignment 

- Position and condition of signs and roadway markings 

- Crossing elevations  

- Type of vehicle (car/truck/bus) 

- Unsafe acts 

- Unsafe conditions 

3) Environmental factor:  

Many of environmental factors which affect the visibility problem of the both drivers 

such as, heavy rain, thunderstorm, fog, snow etc. The sun can also blind the drivers due 

to sun reflection caused by sunrise and sunset when the drivers try to check the 
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approaching train at RLC. Time of the day and time of the year are also important 

factors. 

c) Advanced Technical Measures to Avoid Train Collisions 

In the present era, different types of advanced technology are available to control the 

train from any catastrophic incident. Gupta (2003) and Arora (2006) have described 

some advanced technical remedial aids such as, 

1. Automatic Warning Devices 

2. Speed Recorders 

3. Electronic Speed Governors 

1. Automatic Warning Devices 

To prevent the drivers passing signals at ‘danger’ position, there are automatic warning 

devices in which brakes are applied automatically if the driver ignores the warning 

given earlier. There are following three types of devices: 

I. Mechanical devices 

II. Magnetic devices 

III. Inductive devices 

2. Speed Recorders 

The speed recorders with an automatic device for giving an audible or visible warning 

to the driver, whenever the actual speed exceeds the allowable speed limit, then an 

audible warning is sounded, so that driver may reduce the speed and bring his train 

under control. 

3. Electronic Speed Governors 

The electronic speed governors are in use on American and Japanese Railways. These 

devices in India are in the experimental stage at present. It also brakes automatically 

and warns the driver with the sound of a buzzer, when the speed exceeds the 

predetermined limit by more than 5% due to drivers’ failure.  

Furthermore, to provide collision-free train service, some advanced technology to 

identify train positions, collision detection as well as the points at where collisions may 

occur have been used. Some countries are partially or fully installing control systems, 

mainly centralized management ones, specially  
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- Automatic Train Control (ATC) System 

- Railway Collision Avoidance System (RCAS) 

- Positive Train Control (PTC) 

- Automatic Block System 

- Centralized Traffic Control (CTC) 

- Communications-Based Train Control (CBTC) 

d) Preventive Measures to Avoid Human Error in Train Collisions 

Human errors may occur because of inadequate knowledge, memory lapses, incorrect 

mental model, high stress etc. Most of rail accidents are attributed to human error. One 

human error may make other more likely. A mistake by an operator that results in a 

hazardous situation may cause them to be more stressed, impairing their thought 

processes and making further errors is more expected. 

Kumar and Sinha (2008) mentioned some basic remedial approach towards reducing 

human errors in railway operations which are listed below: 

- Reduction in man-power requirement 

- Selection of necessary man-power 

- Indoctrinating new recruits 

- Refresher training programs 

- Periodical heath check-ups and psychological fitness tests 

- Identifying hazards, assessing and reducing risk. 

2.4.3 Train derailments 

Train derailment is an accident on a railway in which a rail vehicle or part or all of a 

train leaves the tracks on which it is traveling, with consequent damage and in many 

cases, injury and/death. It occurs due to the instability of rail-wheel forces resulting 

from defects in operation, vehicle, rail or track and sometimes due to the natural forces 

such as wind, seismic and landslides. 

a) Classification of Train Derailments 

 Train derailments are classified into two broad categories: 

  1) Sudden Train Derailments 

  2) Gradual or Flange Climbing Train Derailments 
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1) Sudden Train Derailments: 

In this type of derailments, the wheel sets jumping off the track suddenly. Such a 

derailment indicates that the derailing forces were high enough to suddenly force the 

wheel off the rails. The probable causes of sudden derailment are easier to find 

compare with gradual derailment. (Agarwal 2007 and Mundrey 2010) 

2) Gradual or Flange Climbing Train Derailments: 

Gradual derailments occur by flange climbing i.e. by wheel mounting the rail in a 

relatively gradual manner. It indicates that derailing forces were powerful enough to 

overcome the normal stabilizing force, yet not sufficient to cause a sudden derailment. 

(Agarwal 2007 and Mundrey 2010) Actual causes of gradual derailments are very 

difficult to establish as it is related to the complex factors such as wheel tread conicity, 

track irregularities, elastic characteristics of track, suspension characteristics of the 

rolling stock, vehicle loading characteristics, vehicle operation characteristics etc. 

b) Mechanism of Train Derailments 

Derailment mechanism explains the nature of forces acting on the rail wheel interface 

under different circumstances during the vehicle operation. It includes the rail wheel 

profile, operating speed, external and internal loading condition, vehicle position and 

oscillation characteristics, track characteristics etc. 

1) Sudden Train Derailments Mechanism: 

Sudden train derailments are the result of instantaneous failure of track or vehicle 

components while running or due to the impacts with any obstruction falling on the 

track. Actually there is no mechanism of sudden train derailments as it happens 

unexpectedly. But the causes of sudden train derailments are easier to find and these 

types of derailments hardly needs any theoretical treatment. 

2) Gradual or Flange Climbing Train Derailments Mechanism: 

When flange climbing derailments are caused by wheels climbing onto the top of the 

rail head then further running over the rail. When the wheel set travel along the track, 

executing a variety of oscillation because of various reason e.g. wheel tread conicity, 

track irregularities, elastic characteristics of track, suspension characteristics of the 

rolling stock, vehicle loading characteristics, vehicle operation characteristics etc. This 

oscillation changes the wheel – rail contact forces frequently under different 
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circumstances. Therefore, understanding of what happens at the rail – wheel interface 

will obviously lead to a better appreciation of the matter in which vehicle and track 

defects and operating features contribute towards derailment-proneness. 

Following terms are essential for better understanding of flange climbing derailment: 

Normal Wheel Load – it is half the axle load as obtained when defect-free vehicle with 

non-eccentric loading stands on level track with perfect geometry. 

Instantaneous Wheel Load – it is the actual wheel load at any given instant of time 

during the motion of a wheel set. It constantly varies with time. 

On-loading of Wheel – when the instantaneous wheel load is greater than the nominal 

wheel load. 

Off-loading of Wheel – when the instantaneous wheel load is less than the nominal 

wheel load. 

c) Derailment Factors 

Study shows that derailment is the consequence of the failure of the track, vehicle or 

human elements. This failure may happen in a single mode or in a combination of 

different elements. Therefore, derailment can occur due to several reasons associated 

with track, vehicle and operational conditions which are unfavourable for the stability 

of a train to run on the track. A schematic diagram of train derailment is shown below: 

 

Figure 2.2: Schematic diagram of derailment accidents 

Agarwal stated various causes of derailments in his book ‘Indian Railway Track, 2007’, 

based on types of derailments: 
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Causes of sudden derailments: 

1. Excessive speed particularly at the location of curve or turn-out. 

2. Sudden shifting of load or improperly loaded vehicle. 

3. Sudden variation on draw bar forces caused due to improper train operation. 

4. Resonant rolling, nosing or hunting. 

5. Broken wheels or broken axles. 

6. Failure of vehicle components. 

7. Obstruction on track. 

8. Failure of track components. 

Causes of gradual derailments: 

1. Track defects 

2. Vehicle defects 

3. Unfavourable operating features 

Bangladesh Railway mentioned several causes of train derailments and categorized 

them into three major elements as shown in Table 2.2  

Table 2.2: Factors and causes of train derailment by BR 

Group Factors Causes 

A 
Human 

Elements 

a) Breach of block rules, wrong manipulation of block 

instruments and wrong setting of points etc. 

b) Passing of signals at danger 

c) Breach of block rules by Master and Assistant 

Locomotive Master 

B 
Technical 

Elements 

a) Engines 

b) Vehicles 

c) Tracks 

d) Signaling and interlocking apparatus 

e) Other technical defects 

C Miscellaneous a) Miscellaneous causes 

Source: Bangladesh Railway, 2009 
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The detailed and well-organized classification of train derailment causes are found 

from the report for European Railway Agency named “Assessment of freight train 

derailment risk reduction measures: Annex 1 to B2 – ‘Risk model and potential 

effectiveness of measures’ (European Railway Agency, 2011)”. 

a) Derailments caused by infrastructure failures and defects: 

1. Failed substructure, comprising     

a. Subsidence 

b. Earth slide/tunnel collapse (leading to derailment, not collision) 

c. Substructure wash-out due to flooding etc. 

d. Bridge failure (leading to derailment) 

2. Structural failure of the track superstructure, comprising 

a. Rail failures 

b. Joint bar and plug rail failures 

c. Switch component structural failure 

d. Failure of rail support and fastening 

e. Track superstructure unsupported by substructure 

f. Other track and superstructure failure 

3. Track geometry failure, comprising 

a. Excessive track twist 

b. Track height/cant failure 

c. Lateral track failure 

d. Track buckles (heat-curves) 

e. Excessive track width 

f. Other or unspecified track geometry causes 

4. Other infrastructure failures      

b) Derailments caused by rolling stock failures and defects: 

1. Wheelset failures (wheels and axles), comprising 

a. Axle ruptures 

i. Hot axle box and axle journal rupture 

                             ii. Axle shaft rupture 

                            iii. Axle rupture, location not known    

b. Wheel failure 

      i. Rupture of mono block wheel 
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     ii. Failure of composite wheel with rim and tyre 

    iii. Excessive flange or wheel tread wear (wrong wheel profile) 

2. Bogie and suspension failures, comprising 

a. Failure of bogie structure and supports 

b. Spring and suspension failure 

c. Other  

3. Twisted or broken wagon structure /frame 

4. Wagon with too high twist stiffness in relation to length 

5. Brake component failure 

6. Other or unknown rolling stock derailment cause 

c) Derailments caused by operational failures and defects: 

1. Train composition failures, comprising 

a. Unfavourable train composition (empties before loaded wagons) 

b. other 

2. Improper loading of wagon, comprising 

a. Overloading 

b. Skew-loading 

c. Insufficient fastening of load 

d. Other incorrect loading 

3. Train check and brake testing, comprising 

a. Unsuitable brake performance for route characteristics 

b. Brakes not properly checked or tested 

c. Brakes not correct set with respect to load or speed pf brake 

application 

4. Wrong setting of points/turnouts, comprising 

a. Wrong setting in relation to movement authority 

b. Point switched to new position while point is occupied by train 

5. Mishandling of train end route, comprising 

a. Over-speeding 

i. Too high speed through turnout in deviated position 

                             ii. Too high speed elsewhere  

b. Other mishandling of train 

6. Brake shoe or other object left under train 

7. Other operational failures 
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d) Train Derailment Preventive Measures 

A measure for derailment is something that is in place to either reduce the likelihood or 

minimize its consequences. The prevention of derailment means the control of the 

following railway system elements: 

- Infrastructure comprising train formation yards, track, power catenaries, 

signaling and telematics system for communication. 

- Transport units consisting of traction equipment and load carrying units 

(rolling stock) normally coupled into trains of a certain length. 

- Operational personnel in an organizational structure that ensures qualified 

personnel as well as appropriate operational procedures and information 

management for handling the trains on the relevant infrastructure in a safe 

manner. 

Some general preventive methods include: 

1) Track geometry inspection and maintenance 

2) Application of check-rails in narrow curves 

3) Lubrication of track at selected positions 

4) Use of elastic fasteners 

5) Advanced technological measures for train derailments such as: 

- Track geometry measurement technology 

- Guage restraint measurement technology 

- Real-time track performance evaluation technology 

- In-situ rail stress measurement technology 

- Ultra-sonic testing techniques 

- Eddy-current testing techniques 

- Joint bar inspection 

- Automated tie inspection 

- Rail grinding 

- Wheel impact load detectors 

- Automated wheel crack detection 

- Hot box detectors 

- On-board hot bearing detectors 

- Trackside acoustic detectors 

- Automated axle crack detection 
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Due to the wide range of vehicle types and track conditions, any methods that are 

adopted by a system to prevent derailment must be carefully assessed by considering 

the specific vehicle and track conditions in that system to ensure the effectiveness of 

the methods. 

2.4.4 Review of the previous studies on ‘Railway Accidents’ 

In Bangladesh, the railway sector is always neglected. Hence, few previous works on 

railway accidents had been done. Some important past studies concerning railway 

accidents are reviewed below: 

1) Yasin (2010) carried out a study on ‘Status of Railway Tracks and Rolling Stocks in 

Bangladesh’. This thesis aimed to identify the present status of railway tracks (e.g. 

guage, different speed sections and causes of speed reduction, ballast and sleeper 

conditions, specification of major components etc.) and rolling stocks (e.g. types, age, 

horsepower, energy used, efficiency of use etc.) in Bangladesh. After presenting 

detailed findings, he recommended some improvement options for Bangladesh Railway 

(BR). 

2) Hoque (2011) analyzed railway accidents at level crossings in Dhaka city. The 

analysis concentrated on the rate of accidents at level crossings over all types of railway 

accidents, various causes of accidents at level crossings etc. Based on accident data in 

the years of 2009-2010, he studied and analyzed four major accident-prone level 

crossings in Dhaka city. 

Some important findings of this study are given below: 

i. The calculated TM values of Khilgaon, Moghbazaar and Staff-Road level 

crossings were found higher.  

ii. The level crossing accidents is 14% of all rail related accidents in Dhaka 

division and the same in Dhaka city is 53%.  

iii. Poor maintenance of level crossing warning and protection devices is also 

responsible for level crossing accidents. Warning device of level crossings in 

Dhaka city does not work properly. 

iv. The geometric features of most level crossings in Dhaka city are substandard. 

The visibility is bad at several level crossings. The level crossings are skew-

formed i.e. the angle between road alignment and rail track is not 90°, which are 

more risky than a right angle one from the point of safety. 
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v. At some level crossings, the road surface condition is very bad and the surface 

at the crossing is not plane. Poor condition of approached road to level crossing 

leads failure of motor vehicle brake capability. 

Suggested important improvement measures include: 

i. Grade separation at Khilgaon, Moghbazaar, Tezgaon and Staff-Road level 

crossings. 

ii. Ensure proper signs and signals at level crossings strictly. 

iii. Improvement of geometric features such as visibility, angular dimensions, road 

surface conditions and width etc. 

iv. The monitoring and maintenance of level crossing safety measures by a 

professional body. 

v. Development of motor-vehicle driver education program as a mandatory 

phenomenon. 

3) Azzacy (2012) analyzed rail accidents due to collision in Bangladesh and found out 

relevant preventive measures considering accident data for the period from 2005-06 to 

2010-11. The research also examined the overall safety status of Bangladesh Railway 

and observed that in this 21
st
 century, BR has been using the signaling and operation 

technology of 19
th

 century. 

Based on collisions data analysis and case studies, the major findings of this study were 

as follows: 

i. In BR, during the study periods, collision rate per million train km was 3.69 and 

collision fatality rate was 3.15. Moreover, collision severity index was 58.42. 

ii. Study shows that 90% fatal collisions took place due to traffic rules violation by 

road users at level crossing although most of the collision-prone level crossings 

were unmanned (65%) and lacked safety protections such as road sign, road 

marking etc. and 5% was due to the fault of loco-masters because of passing of 

signals at danger. It was observed that 99% collisions occurred due to the 

human failure. 

iii. In the study periods, the total number of train derailments was 3316 (90.6%) 

and that of collision was 344 (9.4%). Among these collisions, the level crossing 

collisions were 73% and head-on, rear-end, side and averted collisions were 5%, 

2%, 2% and 18% respectively. 
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iv. Due to collisions, a total of 443 people were injured and 200 people were killed.  

v. Nearly 50% of the total collisions took place in Dhaka division which was 

double the percentage in Chittagong division and seven times the percentage in 

Lalmonirhat division. Pakshi division was in the second position by the number 

of total collisions which was five times more than that of Lalmonirhat division. 

vi. Most of the train collisions happened in the main line which was 82.26% and 

few numbers took place in the branch and yard which were 10.17% and 4.94% 

respectively.  

The thesis also suggested relevant measures like technical measures and measures for 

policy level. These recommended measures include: 

i. GPS based vehicle tracking system. 

ii. Automatic warning devices. 

iii. Grade separation of the level crossings. 

iv. Improvement of geometric features. 

v. Training of involved people in railway system. 

4) Islam (2012) studied the factors for train derailments in Bangladesh. Railway 

accident data of 2005 to 2010 in BR were analyzed. The probable factors of train 

derailments were identified from analysis in order to take effective measures to 

minimize such incidents in the future. 

Several important conclusions have been drawn based on the study. Major ones are 

given below: 

i. Number of train derailments during the analysis period was 3464 among which 

2295 (66.3%) occurred in East zone and 1169 (33.7%) occurred in West zone. 

ii. The rate of train derailments (derailment per million train kilometers) calculated 

as per data on ‘Bangladesh Railway Information Book-2010’ is very high which 

shows maximum value of 51.87 in 2005-06 and minimum value of 25.5 in 

2009-10. 

iii. Maximum number of derailments took place on branch line (46.2%) while 

minimum occurred on loop line (8.1%). 

iv. Out of total 2295 East zone derailments, maximum 37.9% occurred at yard, 

31.2% at branch line, 22.3% at main line and minimum 8.6% at loop line. 
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v. Out of total 1169 West zone derailments, maximum 75.5% occurred at branch 

line, 17.3% at main line and 7.2% at loop line. 

To minimize train derailments in Bangladesh, following important recommendations 

were made: 

i. Fitness evaluation and improvements of all existing track. 

ii. Replacement of wooden or steel sleepers with concrete sleepers. 

iii. Anti-theft fittings and fastening. 

iv. Regular check of points and crossing of the track. 

v. Increasing allocation of fund for railway sector. 

5) Islam (2013) carried out a study on ‘Reviving the railway for sustainable and safe 

travel’. The specific aims of this research were  

(i) to investigate into the problems that has rendered the railway inefficient and 

unreliable over time and 

(ii) how this can be reversed and to investigate why passengers traveling from 

Dhaka to Narayanganj or vice versa ride buses and whether they will travel by 

railway if reliability and efficiency of these services are ensured. 

This study revealed that train service is much better than bus service and also more 

reliable. It also pointed out some benefits of railway such as fare, speed, travel time, 

environment and accident rate etc. In addition, a set of recommendation has been 

suggested to popularize the train service. 

6) A paper was published in 2000, from Economic and Social Commission for Asia 

and the Pacific, where several factors were mentioned influencing the probability of 

collisions at level crossings, which are (ESCAP, 2000): 

i. Rail traffic density (measured in terms of the maximum number of trains 

passing the crossing within a 24 hr period). 

ii. Road traffic density (measured in terms of the maximum number of motor 

vehicles of all types passing the crossing within a 24 hour period). 

iii. Presence of physical obstructions resisting the visibility of the track, warning 

signs or signals to road users. 

iv. Absence of full width barrier protection at level crossings. 
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v. Poor road surface condition at level crossings (leading to the grounding of low 

slung road vehicles). 

7) A paper on “Level Crossing Safety in countries of the Asia-Pacific Region: 

Comparative analysis-Problems identified-Possible remedial actions” was published in 

the 22
nd

 ASEAN Railway General Managers’ Conference (Pierre C, 2000). It 

considered three main factors as the main impediments to level crossing safety 

improvement i.e. 

i. Factors stemming from the financial-cum-institutional situation relating to 

transport for example limited financial resources, lack of interest by road 

authorities, increasing disposable income and motorization, problem of 

unofficial level crossings etc. 

ii. Factors relating to road operation e.g. poor road signaling and maintenance, 

careless and negligent motor vehicle drivers. 

iii. Factors relating to rail operation e.g. human errors on the part of crossing staff, 

block system etc. 

8) Hasan (2009) published an article on “Problems and prospects of a railway : A case 

study of Bangladesh Railway”. The objectives of this article were to identify the 

existing service pattern of BR, to reveal the operational problems faced by BR, to pick 

up the options of the customer and to work as the path finder for the betterment of BR. 

One of the key findings of this study is ‘the lower the services, the higher the fair’, 

which is hindering the successful operation of railway in the country. At the end, some 

recommendations have been made for solving the problem of railway in Bangladesh. 

9) Sandhya (2010) conducted a study that was published in the ‘International Journal 

of Engineering and Technology’ on ‘Simulation of an Anti-collision System on same 

Track for Railways’. The primary goal of this anti-collision system was to identify 

collision points and to report these errors to main control room, nearby station as well 

as grid control stations. So that if any collision likely to occur then this system will help 

to avoid such conditions by giving an alarm to concerned units. 

10) Liu et al. (2012) analyzed the causes of major train derailment and their effect on 

accident rates. In this study, train derailment data for the interval 2001 to 2010 were 

analyzed for each track type, with accounting for frequency of occurrence by cause and 

number of cars derailed. Statistical analyses were conducted to examine the effects of 
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accident cause, type of track and derailment speed. The accident data of this study were 

supplied by the railroads to FRA of the U.S. Department of Transportation. 

The analysis showed that broken rails or welds were the leading derailment cause on 

main, yard and siding tracks. By contrast to accident causes on main tracks, bearing 

failures and broken wheels were not among the top accident causes on yard or siding 

tracks. Instead, human factor related causes were more prevalent. In all speed ranges, 

broken rails or welds were the leading cause of derailments. 

2.4.5 Definitions of some related terms 

Permanent Way: 

It is the railway track i.e. the rail-road on which trains run. 

Components of a Track: 

1. Rails – Rails are steel girders over which the train moves. They provide a continuous 

and level surface for train movement, provide lateral guidance to the train wheels, bear 

the wheel load. 

2. Sleepers – Sleepers hold the rails in correct alignment and spacing, provide firm and 

even support to rails and transfer load to a wider area of the ballast. 

3. Fasteners – They fix rails to sleepers. 

4. Ballast – Transfer and distribute load to the sub-grade; help drainage. 

5. Subgrade - Transfer and distribute load to soil (stabilized layer). 

Rolling Stock: 

Rolling stock is the collective term that describes all the vehicles that move on a 

railway. 

Locomotive: 

A locomotive is a railway vehicle that provides the motive power for a train. 

Traditionally, locomotives pull trains from the front. 

Train: 

A train is a set of vehicles, empty or loaded, worked by locomotive or any other self-

propelled unit including light engine/engines, or rail motor vehicles or a single rail 

motor vehicle, empty or conveying passengers, live-stocks, parcels, or goods which 
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cannot be readily lifted off the track and running under a particular number or a distinct 

name from fixed point of departure to a fixed destination. 

Train Wrecking: 

Means the willful obstruction of or tampering with the permanent way, works or rolling 

stock, resulting in an accident to a train with or without loss of life or damage. 

Breach of Block Rules: 

When a train enters a block section without any ‘authority to proceed’ or with an 

improper authority to proceed, or is received on a blocked line not constituting an 

averted collision or when it enters or is received on a wrong line at a station or a 

Catch/Slip siding or sand hump, it constitutes breach of block rules. 

Cattle: 

Means and includes cows, bullocks, elephants, camels, buffaloes, horses, mares, 

geldings, ponies, colts, fillies and mules. The term ‘cattle’ does not include sheep, 

goats, pigs, dogs, donkeys, rams, ewe and lambs. 

2.5 Waterway Accidents 

Waterway accident means an accident involving a vessel in or upon, or entering into or 

exiting from the water including capsizing, collision with another vessel or object, 

sinking, personal injury, death, disappearance of a person from on board under 

circumstances that indicate the possibility of death or injury, or property damage to any 

vessel or dock. 

2.5.1 Vessels operating in inland waterways of Bangladesh 

There are several types of inland water transports operating throughout the country. For 

simplicity, these are considered under different categories as follows: 

i. Cargo ships 

ii. Passenger launches 

iii. Passenger trawlers 

iv. Passenger steamers 

v. Cargo trawlers 

vi. Ferries 

vii. Engine boats 
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viii. Country boats 

ix. Others 

2.5.2 Characteristics of inland waterways of Bangladesh 

Bangladesh with 24000 km waterways has a navigable network varying from 5968 km 

during the monsoon to 3865 km during the dry season. The inland waterways of 

Bangladesh have been broadly categorized into two groups on the following basis:  

         a) Roughness of water surface under the influence of weather. 

         b) Traffic and economic importance. 

a) According to roughness of water surface under the influence of weather, BIWTA 

(1995) classified the inland waterways as 

(i) Perennially Smooth – the routes which remain smooth all the year round. 

(ii) Perennially Rough – the routes which remain rough all the year round. 

(iii) Seasonally Rough/ Smooth – the routes which become rough during the period 

from 15
th

 March to 15
th

 October and remain smooth during remaining period of the 

year. 

b) According to traffic and economic importance, the inland waterways have been 

classified into four classes of routes: 

Class I: include the main arteries of traffic flow connecting the three principal river 

ports, viz. Dhaka, Narayanganj, Chandpur, Barisal and Khulna as well as connecting 

them with the sea ports of Chittagong and Mongla. Arterial/trunk routes maintain at a 

depth of 3.6 m throughout the year. Length of Class I route is 683 km or equivalent to 

only 11 per cent of the total network and links the two main seaports of Bangladesh 

Chittagong and Mongla and the inland ports of Dhaka, Barisal and Khulna. 

Class II: routes are secondary routes which provide links between the principal river 

ports and the secondary river front centres. On these routes, dredging operations are 

often required in order to maintain navigability. Some of the notable routes in this 

category are (i) Chandpur-Goalundo; (ii) Chandpur-Barisal; and (iii) 

Narayanganj/Dhaka-Chhatak (in Sylhet) via Bhairab Bazar. They maintain at a depth of 

at least 1.8 m throughout the year. This class of route comprises kilometers of 



64 
 

 
 

secondary route or equivalent to only 17 per cent of the total river network and is kept 

open for passenger launches and cargo barges. 

Class III: routes are IWT links of regional importance connecting smaller commercial 

centers like Patuakhali, Bagerhat, Kushtia, Jhalakati, Chilmari, Chandraghona etc. 

These are feeder routes of regional importance. The mean depth of the route is 90 cm, 

which is equivalent to 32 per cent of the total network, and having a length of 1885 km. 

Class IV:  routes are also often recognized for such routes which are entirely seasonal 

and serve as feeder routes to the other three classes of routes. These are seasonal routes 

of less than 90 cm depth. Its total length of 2400 km is equivalent to 40 per cent of the 

total network. 

Table 2.3: Inland navigable waterways of Bangladesh 

Name of 

Route 

Minimum 

Depth (m) 

Length of Route 

(km) and 

Percentage 

Minimum 

Vertical 

Clearance (m) 

Minimum 

Horizontal 

Clearance (m) 

Class I 3.66 683 (11%) 18.3 76.22 

Class II 2.13 1000 (17%) 12.2 76.22 

Class 

III 1.52 1885 (32%) 7.62 30.48 

Class 

IV <1.52 2400 (40%) 5.00 20.00 

Total  5968 (100%)   

Source: BIWTA 

2.5.3 Waterway accident types 

Based on causes of accidents waterway accidents can be classified into several types 

e.g. 

1) Collision 

2) Capsizing 

3) Loss of stability due to storm, cyclone, tornado etc. 

4) Stability problem due to overloading    
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5) Machinery damage 

6) Stranding and grounding 

7) Fire or explosion 

8) Missing 

9) Hull failure of watertight doors 

10) Damages to vessel or equipment 

11) Accidents due to foggy weather or high tide 

12) Others 

In Bangladesh, waterway accidents due to collision, overloading and storm are the most 

predominant types. 

2.5.4 Factors involved in waterway accidents in Bangladesh 

Accidents cannot be caused by a single factor. Rather, it is the complex interaction of 

mechanical failure, human errors and natural causes. The factor involving waterway 

accidents can be summarized as follows (Islam 1997, BIWTA 2003, Chowdhury 2005): 

1. Vessel Design Factors: 

All the causes of capsizing of vessel can be attributed to loss of stability and physical 

failure. These can be minimized by proper design and its implementation. Although the 

design of a ship is to be done by registered naval architects, but none of the private 

dockyards do so. The designs are done by draftsman and signed by a naval architect, 

then it is put forward for the approval of BIWTA. Without any thorough check-up, the 

designs are approved. It is more shocking that model testing is not done at all. Most 

private dockyards do not have any mechanical or electrical engineer as well as no 

trained worker. The workers and employees do not have good idea of stability and 

strength calculation. 

Fitness of engine, presence of searchlight and physical strength of the vessels are the 

important factors regarding safety of waterway vessels. Although there exist 

regulations related to certification and investigation of the vessels in operation, the 

process is practically non-existent. 
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2. Operating Environment Factors: 

Environmental conditions mainly involve visibility and weather condition such as mist, 

fog, smoke or cyclone that make the movement of the vessels unsafe. Bad weather 

affects severely in the context of waterway transport system. But accurate weather 

forecasting can help a vessel to move to safe place before emergency. Adequate 

lighting of waterways has long been acknowledged as a necessity to provide safety 

situation. Collision types of accident occur frequently at night time. 

3. Human Factors: 

Negligence of the master also causes accident. The serangs, sukhanis are usually 

uneducated having lack of basic training. They gather knowledge through experience. 

Many times master of the vessel allows the helper to drive, which may lead to 

dangerous situation. On the other hand, competitive over-speeding and overloading 

have been identified as the cause of accidents in many cases. 

The vessel owner wants to build a vessel at low cost. Usually, lower quality materials 

and machineries are used in ship-building. The rules enforced by BIWTA are not 

usually followed. Some owners change the design of a ship to accommodate more 

passengers and cargo. Sometimes they take more load than the capacity of the vessel. 

It is the responsibility of BIWTA to check the design of a ship, supervise the 

construction work and maintain a good route condition. It is observed that many a times 

it has failed to perform the task. The designs are not properly checked investigated. 

They help to get passed a faulty design. During construction work, a ship is supposed to 

be visited by inspectors. But due to lack of proper inspection, a poor quality of ship is 

built and gets plying permit. 

In the recent years, after investigation of accidents and damages of some vessels it has 

been found that they did not have required number of lifebuoys, no bucket to protect 

fire, even in some vessels there were no fire extinguishers. The navigational 

instruments are out of order. In some cases, necessary equipments are absent. 

4. Enforcement and Educational Factors: 

The enforcement and educational factors are important for waterway accidents. 

Violation of administrative (e.g. tax, fitness, insurance policy etc.) and safety (e.g. 

overloading) rules and regulations often lead to accident. Proper enforcement of laws 
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and regulations and proper education through community programs and mass media 

campaigns can increase safety awareness and thus reduce the rate of accident 

occurrence. 

Table 2.4 summarizes these factors and some causes behind the water transport 

accidents. 

Table 2.4: Factors behind water transport accidents 

Factors              Some Causes 

                   

Vessel Design 

Factor 

 

 

o Faulty design and construction  

o Mechanical failure of the vessels 

o Insufficient and flawed navigational instruments  

 

            

Operating 

Environment 

Factor 

 

 

o Foggy weather condition 

o Excessive current and whirlpool 

o Cyclone and stormy weather  

 

Human 

Factor 

 

 

o Overcrowding and overloading  

o Rush of passengers during embarking and disembarking  

o Incompetence of the Captain, Master and other 

professionals  

 

        

Enforcement 

and 

Educational 

Factor 

 

 

o Negligible amount of application and practice of vessel 

safety regulations  

o Deficiency in public awareness building programs  

o Deficiency in weather warning and counter measure system  

    Source : Awal, ARC,BUET (2006) 
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The underlying causes and effects of riverine passenger vessel accidents in Bangladesh 

are discussed below: (Azad, 2009) 

a. Direct Influencing Factors 

i. Inclement Weather: 

From April to October weather condition is often very unsettled over the Bay of Bengal 

and in the inlands. Cyclones, gusty winds and heavy rainfalls are usual phenomena at 

this time of year. As most passenger vessels are typically not equipped with radio 

reception equipments, weather news do not reach to the vessel operators in time. 

ii. Unsafe River Route: 

Overall condition of inland river routes in Bangladesh is not safe at all due to several 

factors. The flow pattern of rivers, river bed, currents etc are always changeable. That is 

why the navigability of river route also changed frequently. In the developed countries, 

government and other organizations carry out survey on the river routes regularly and 

river charts are updated accordingly. Any change in depth or the presence of wreckage 

in channel are regularly recorded and marked in the charts. Inland marine crews always 

navigate with the latest updated charts. It makes it very easy for the master of a vessel 

to avoid risk zone of the channel. 

Bangladesh does not have sufficient technology and trained manpower to carry out 

river survey regularly. As a result the river routes remained uncharted for long time. 

Reduction of the depth of rivers by siltation, presence of underwater wreckage always 

remains as hidden danger in this country. Besides, some of the spots of major rivers 

especially the confluences are always threatening. BIWTA has general advice to avoid 

those confluences in a particular time of the year. Without giving due concerns to the 

available information and advice, vessel operators are always interested to pass through 

a short route. As a result, the unsafe river routes become one of the major causes of 

passenger vessel fatalities. 

iii. Faulty Design and Construction of Vessels: 

Many passenger vessels sink in mid-river due to faulty construction as well as other 

associated defects (Khalil 1985). There is no provision of regular checks by surveyors 

for faults in the construction of vessel. Proper inspection is either nominal or not done 
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at all. Due to construction fault the stability of the vessel is liable to be disrupted by 

even small external disturbance leading to accident. 

iv. Inadequate Navigational Equipment: 

Almost all the passenger vessels are supposed to have sufficient navigational 

equipment fitted on board. Navigational radar for channel orientation and scanning, 

communication equipments for keeping contact with other vessels and shore, GPS' for 

automatic positioning, Eco sounder for depth measuring are very essential for all types 

of vessels. Unfortunately our passenger vessels do not have such arrangements. Very 

few vessels are found with few of such equipments which are mostly non-operational. 

Due to not having these essential equipments on board, inland crews remain in dark 

about weather information, river route conditions and other hidden danger. As a result 

vessels are falling into the deathtrap. 

v. Overcrowding: 

Bangladesh is an overpopulated country and the available transport is always in short of 

supply. To make matters worse, the motor vessel owners, in their quest for maximum 

profit, tend to overload by doubling or tripling the actual carrying capacity of their 

passenger vessels. Because of this practice, passenger vessels also carry commercial 

cargo along with the passengers in the upper deck making them highly unstable and 

vulnerable. 

During festive seasons, homebound travelers bogged only by the single desire to make 

the journey as fast as it is possible. In doing so, they disregard safety considerations and 

travel in the overloaded vessels. That is why passenger vessel accidents due to 

overloading are a very common phenomenon in festive season in Bangladesh. 

vi. Unplanned Storage of Goods: 

Passenger vessels are not authorized to carry goods in the upper decks. Storage of 

goods in the upper decks increases the top weight. The increase of top weight shifts the 

center of gravity (CG) upwards reducing the stability of vessel which in turn helps in 

capsizing. Generally all passenger vessels in inland water routes carry huge amount of 

goods for earning extra money. Goods are again kept in the upper deck without 

knowing the dangerous effect of that. There is no check and control of it. As a result the 

vulnerability of passenger vessels increases and thereby the get into the point of no 

return. 
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vii. Fitness of Vessels: 

A large number of vessels operating along the inland waterways do not have fitness or 

registration papers. They have a tendency to violate river traffic rules as apparently no 

government authorities are overseeing them. Crews of most of unauthorized vessels 

also do not have enough experience and expertise required by the law to do the job. The 

illegal practice of running vessels without proper documents bribing relevant 

government officials is nothing new. According to a DOS official, out of 20,000 

passenger vessels in the country, only 8,000 are registered. Of those just 800 have the 

required safety certificates. Most of them lack mechanical steering. Some vessels have 

manual steering systems but that area century old. They are poorly constructed and lack 

basic safety features such as lifeboats or lifejackets. 

viii. Unskilled Crews: 

Motor vessel collisions have been identified as the major type of accidents in the inland 

waterways of Bangladesh. The regime of the river changes from season to season. 

During the monsoon, the width of the waterways increases to several kilometers but the 

navigable channel is still generally narrow, shallow and meandering. Because of not 

having appropriate knowledge and training on the rules and regulation of inland 

navigation, especially during night time journeys they misunderstand the signs and 

signals, which cause accidents. 

The inexperienced operators have a common tendency to go faster to prove their 

superiority. In doing so, they try to overtake other vessels. Thus collision occurs due to 

this reckless driving. Moreover vessel owners prefer to hire untrained operators and 

crew because they are cheaper. So, maximizing profits by the capitalist owners is really 

at the heart of vessel collisions in Bangladesh. 

b. Indirect Influencing Factors 

i. Absence of Check and Control: 

Bangladesh Inland Water Transport Authority (BIWTA) has formulated instructions in 

the form of ordinance (THE PILOTAGE ORDINANCE 1969), act and rules (THE 

REMOVAL OF WRECK AND OBSTRUCTIONS IN INLAND NAVIGABLE 

WATERWAYS RULES, 1973) regarding duty, authority and responsibility of all 

concern. Unfortunately those are not followed by the concern parties and also not 

implemented properly by relevant authorities. Most of our vessels owners and marine 
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crews are unaware about the existence rules and regulations. Most of the staffs of 

concern authorities are also very casual and unaware about rules and regulations. It is 

learnt from the recent history of vessel disaster that government efforts are almost 

useless. Almost all efforts of government were successfully protested by the vessel 

owners. 

ii. Corruption in Government Bodies: 

Corruption in government bodies like BITWA, DOS, BIWTC, Police department and 

in the civil administrations has a significant indirect contribution to passenger vessels 

accidents. The profit centered attitude of vessels operator has added a new dimension to 

it. Non compliance of relevant rules and regulations regarding fitness, overloading etc 

are related to accidents in different capacity. All of these factors are the effect of 

corruptions in relevant bodies. As a result, command and control on the inland water 

transport system of Bangladesh seems to be very ineffective. 

iii. Shortage of Manpower in Government Bodies: 

All relevant bodies are suffering from severe crisis of manpower. Day by the number of 

vessels, landing ports, ghats etc have increased a lots. Subsequently all related activities 

have also expanded to higher magnitudes and diversity. Unfortunately manpower and 

equipment has not been increased proportionately. As a result, the relevant government 

bodies have become ineffective to handle a large fleet of vessels in IWT. 

iv. Limited Budget: 

Government budget (ADP) is another factor pulling back the development of IWT 

sector. From the last few budget of ADP, it is found that IWT has got the lowest 

amount (around 1% of the total) among all transportation sectors in Bangladesh. 

Insufficient budget is hindering the procurement of new vessels and instruments which 

are very essential for safety IWT operation. 

Sakalayan (2006) mentioned the causes of accidents from a theoretical perspective. 

They are: 

1. Poor maritime administration and monitoring system 

2. Faulty design and construction of vessels 

3. Inadequate regulations and enforcement 
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4. Poor manpower and training system 

5. Absence of proper funding and insurance policy 

6. Poor waterways and infrastructure 

For simplifying the causes of accidents in the inland waterways of Bangladesh, the 

most common form of occurrences are divided into two groups based on the mode of 

failure as structural failure and stability failure as shown in Figure 2.3 below: (Islam et 

al. 2015) 

 

Figure 2.3: Mode of failure and form of occurrence of accidents in waterways 

When accident occurs due to collision, grounding or fatigue, structure of vessel fails 

and when accident occurs due to overloading or inclement weather, vessel loses its 

stability in some manner. Structural failure always leads to stability failure, but stability 

may fail without the failure of structure. 

Accidents may occur with different combinations of all the form of occurrences. The 

most common combined form in Bangladesh is overloading with inclement weather as 

shown in Figure below. After accomplishing some voyage, it cannot be said that 

accident has occurred due to only faulty design or construction. Faulty design or 

construction acts as catalyst of accidents increasing the level of catastrophe. 
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Figure 2.4: Combination of form of occurrences 

In Bangladesh, most of the time passenger vessels ply with overloading which makes 

them unstable. If they do not suffer any disturbance they can finish voyage safely and 

no one cares about that. It is rare  that overloading in single form acts as the cause of 

accidents. Commonly storm, strong current, water turbulence combines with 

overloading. On the other hand inclement weather can act as a single form of 

occurrence of accidents. 

2.5.5 Common causes of accidents 

With the increase of traffic volume, waterway safety situation is worsening gradually in 

Bangladesh. Several causes have been identified for the occurrence of accidents after 

consulting different papers and reports on the relevant topic: (Chowdhury, 2005) 

- Cyclone and stormy weather 

- Loss of stability due to high bottom, sudden lateral displacement of 

passengers, overloading and other conditions prevailing in the country 

- Lack of vessel safety regulations 

- Poor navigational aids 

- Plying without master 

- Excessive current 
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- Overloading 

- Faulty design and construction of vessels 

- Lack of vessels fitness 

- Lack of proper weather forecasting 

- Excessive current and whirlpool 

- Foggy weather condition 

- Physical failure of the vessels 

- Mechanical failure of the vessels 

- Incompetence of the captain 

- Absence of route marking 

- Absence of buoy and beacon light 

- Trends to carry goods in the passenger vessels 

- Passengers rush to load and unload 

2.5.6 Waterway accident prevention and mitigation 

The passenger vessels safety is one of the important national issues to be considered. 

The safety of passenger, crews and national properties is due with proper attention. All 

concerned parties are responsible to adopt mitigation approach to minimize this 

disaster. It may not be possible to prevent the vessels fatalities completely but it is 

possible to minimize up to an acceptable level. Department of Shipping (DOS), 

Bangladesh Inland Water Transport Authority (BIWTA), Bangladesh Inland Water 

Transport Corporation (BIWTC), Vessel owners, law enforcing agencies like coast 

guard and police and individual passengers are to contribute significant effort for better 

future in this sector: (Azad, 2009) 

a) Possible Institutional Measures 

- Reviewing present structure of government bodies and rules-regulations 

- Enhancement of manpower 

- Increasing ADP for IWT 

- Annual inspections 

- Regular check and control 

- Liability and accountability 

- Marine courts 

- Awareness campaign 

- Involvement of law enforcing agencies 
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b) Possible Measures by Owners 

- Stopping anomalies in recruitment of crews and masters 

- Ensuring regular and appropriate training of master and crews  

- Avoiding provocation and ill motives of owners regarding regular survey 

and inspection of vessels  

- Stopping greediness of launch owners to earn extra money by allowing 

overloading of passenger and carrying commercial goods  

- Discarding unfit vessels to save human lives  

- Rapid adoption of communication technologies, such as HF, VHF, UHF 

communication sets, mobile phones and other wireless devices 

- Awareness campaign on river safety 

c) Personal Safety Measures 

- Avoiding travel by unfit vessel 

- Avoiding the overcrowding vessel as a means of journey 

- Knowing about the individual life saving equipments which are available on 

board during journey 

- Avoiding gathering on the top decks of vessels 

- Cooperation with relevant government bodies to ensure proper application 

of laws 

Some common measures to reduce the number of waterway accidents in Bangladesh 

include: 

i. Building the vessel according to proper design 

ii. Standardization of shipbuilding industry 

iii. Training up the crew and personnel 

iv. Strict application of marine rules and regulations 

v. Increasing the awareness of the passengers 

vi. Proper awareness and guidance of crews 

vii. Carrying loads based on vessels’ carrying capacity 

viii. Dredging of inland waterways 

ix. Removal of obstacles on the exists 

x. Rapid rescue team 

xi. Required systematic and planning actions (Short term, Mid term and Long 

term) 
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xii. Interoperability of inland river ports and container terminals 

xiii. Upgrading maritime education 

xiv. Establishment of river police 

xv. Establishment of River Information System 

2.5.7 Review of the previous studies on ‘Waterway Accidents’ 

Unfortunately, there exists only few previous works in the field of waterway accidents 

in Bangladesh. Among the few studies, there remains theses, journals, paper 

publications, newspaper articles etc. Some of these works are discussed below: 

1) Zahanyar and Hoque (1989) discussed about the causes of waterway accidents and 

made recommendations for the prevention of accidents. But they did not use any 

analytical framework for cause assessment or for making recommendations. There was 

no explanation of the accident recording system in that study. 

2) Islam (1997) described the techniques and procedures to calculate the stability and 

economics of inland passenger vessels. The overall stability was estimated in order to 

explore the validity of public concern on vessel safety. The study showed how a 

computer program can be developed to effectively used for evaluation stability and at 

the same time economic potentials and how this program can be used for evaluation of 

different proposals in a reasonably realistic manner at relatively low cost. The paper 

concluded that the problem of passenger vessel safety is not purely a technical one but 

rather socio-economic in nature. 

3) Chowdhury (2005) developed a GIS based accident information system for water 

transport accidents and studied the characteristics of the incidents. Hazardous locations 

were also identified through utilization of GIS. The study was limited to the analysis of 

the accidents related to formal and informal motor-propelled passenger vessels only. 

Major findings of the study include the following: 

i. A total of 114 numbers of accident data were analyzed for the period from 1994 

to 2004. Number of fatalities was more than 3000 during this period. 

ii. The most predominant causes of accident were found to be cyclone (31%), 

collision (28%) and overloading (24%). 

iii. Accidents occurring in fair weather condition (57.9%) were higher than that 

occurring in unfavourable weather condition (42.1%), which implies that human 
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factors are more pronounced than non-human factors for waterway accident 

occurrence. 

iv. It was observed that collision type of accident is likely to be occurring more in 

dark time, fair weather condition and is evenly distributed over the year. 

v. GIS based ‘Accident Information System’ reveals that there exists a few 

locations where the frequency of accident is high. Most of the accidents at these 

locations have been caused by bad weather. 

Some of the recommendations made for improving waterway safety situation on the 

basis of this study are given as follows: 

i. Collision type of accidents can be reduced by avoiding foggy weather condition 

and ensuring searchlight in functioning condition. 

ii. Loading condition of all the passenger vessel should be checked before any 

voyage. Inspection and enforcements should be enhanced. 

iii. Weather forecasting system should be improved to reduce cyclone type of 

accidents. 

iv. BIWTA should ensure that each vessel is plying with required number of crew. 

It should be strictly ensured that no one except master would navigate the 

vessel. 

v. Availability of adequate amount of life saving equipments should be ensured. 

Crews should be trained in this regard. 

4) Awal (2007) studied the accident characteristics and developed a collision dynamics 

model for ship to ship collision in the inland waterways of Bangladesh. The results 

obtained from the mathematical model suggest that collision forces can be reduced 

significantly by altering the considered variables e.g. motion amplitudes can be reduced 

very significantly (as high as 85%) by using materials with lower coefficient of 

restitution in the fenders and may save ships from capsizing in severe cases. Additional 

studies also suggest that the risk of capsizing could be eliminated by increasing contact 

period between the ships. Finally a number of recommendations have been put forward 

and further investigations on such models are also proposed. 

5) Bangladesh Transport Sector Study, BTSS (1994), discussed about waterway 

accident classification. The study focused on identification of broad types of waterway 
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accidents and suggested several remedial measures commensurate with the 

classification. 

6) BIWTA (2003) stated the constraints of waterway accident investigation system. The 

report also identified the causes of waterway and presented a list of remedies as the 

comments of experts and it was not on the basis of any research work. 

7) Huq and Dewan (2003) studied the geographical locations of passenger launch 

accidents and provided some description of the accident-sights along with description 

of the waterway networks. Although the study was handicapped by the limited number 

of accidents, it, however concluded that most of the passenger launch accidents are of 

collision type. The data in this study covered the period between 1977 and 2000. Some 

recommendations toward the averting of future launch disasters were also put forward 

in this paper. 

8) Bari (2005) described the IWT network condition during the last 35 years and 

causes of shrinkage, role of public sector in IWT, budget allocations in the Five Year 

Plan. He made a detailed comparison of roadway and waterway transportation and 

concluded that the nation is spending three times more in its transportation process due 

to its roadway based transport system. 

9) Awal (2006) carried out a study on inland water transport accidents in Bangladesh. 

The study aimed at collecting and analyzing data of water transport accidents that 

occurred in the inland waterways of Bangladesh during 1995 to 2005. A total of 177 

cases were considered for the study which primarily included accidents of passenger 

and cargo vessels. It has been observed that the number of accidents increased 

significantly over the years and most predominant causes of accidents were found to be 

overloading, cyclone and collision. However, the conducted research had to deal with 

very limited amount of data available in usable format. Thereby, the actual number of 

accidents was much higher than the studied number of accidents. Several 

recommendations have been put forward with a vision to develop a safer and 

sustainable water transport system for the country. 

10) Awal et al. (2006) investigated the characteristics of passenger vessel accidents in 

the inland waterways of Bangladesh and attempted to identify some of the underlying 

causes. The study was limited to the accidents of passenger vessels which occurred in 

the inland waterways during 1995-2005. A total of 67 cases were considered in this 
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study. Total number of human casualties was more than 1500 during this period. The 

statistical study revealed that the leading causes of accidents were found to be collision 

due to human error (56%) and loss of stability due to Nor’wester (21%) which 

particularly occurs in the monsoon in Bangladesh. The study also identified some other 

causes of accidents such as loss of stability due to rushing of passenger, overloading, 

grounding etc. GIS has been used to identify the most hazardous locations on the basis 

of frequency of the occurrence. Based on this study, a number of recommendations 

were made for further research and investigations. 

11) Sakalayen (2006) studied the non-convention ferry safety issue and the inland 

waterways of Bangladesh to identify the needs of technical support for improving the 

ferry safety through translating the potentiality of the inland waterways as a multimodal 

element. The research studies the causes of the ferry accidents in Bangladesh 

concentrating on the examination of the geographical, regulatory and operating 

environments of the non-convention vessels in the backdrop of the entire transportation 

system. It also examined the level of technology and business environment within the 

non-convention ferry sector and the inland waterways to apprehend the potentiality of 

the sector.  

The research reviewed the inland waterways of Europe and their efforts preparing IWT 

sector as a multimodal element, hence weighing up the potentiality of the inland 

waterways of Bangladesh. Finally, the concluding chapters identify the loopholes, 

propose for the technical assistances and present recommendations to enhance the non-

convention ferry safety and materialize the potentiality of the inland waterways of 

Bangladesh.   

12) Awal  and Hoque (2008) studied some aspects of water transport accident and 

injury problems in Bangladesh. The study has been undertaken to collect previous 

accident and injury data, statistically analyze the injury trends and characteristics and 

discern on overall situation of water transport accidents and injuries in Bangladesh. 

Analyses suggest that fatalities occurring in a clustered pattern at particular months, 

time of the day and specific type of the vessels. It was also observed that the fatal 

injuries constitute a significantly higher percentage of total casualties. In the end of the 

paper, the issues regarding the barriers of learning from failure were highlighted and 

the need for accident research was mentioned. 
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13) Iqbal et al. (2008) studied possible remedies for intact stability hazards involving 

contemporary small inland passenger ferries in Bangladesh. In particular, stormy 

weather conditions, overloading and the risk of crowding to one side have been 

determined as the typical events that are likely to lead to capsizing in the intact 

condition. In this article, possible hazard mitigation measures were discussed, both 

from the regulatory and from the design point of view, for a small inland ferry that is 

very similar to one that actually capsized in the past. The addressed design options 

involve ballasting and hull modification by means of additional buoyancy above the 

waterline. From a regulatory point of view, it was proposed that the present weather 

criterion in force in Bangladesh be modified by increasing the wind speed to be 

accounted for and by considering the concurrent effects of wind, rolling and the 

crowding of people to one side. 

14) Azad (2009) studied different factors that causing passenger vessel fatalities and 

thereby addressing viable options for Bangladesh. The approximate picture of riverine 

passenger vessel fatalities in Bangladesh is drawn in this study where history and 

present scenario of IWT sector, passenger vessel disaster, underlying causes, 

responsible parties and probable mitigation approaches have been discussed in a limited 

way. 

15) Hossain et al. (2009) described a research work on the reconstruction of capsize of 

marine vehicles using fault tree analysis. This paper, aimed to illuminate the chains of 

faults working behind the high frequency of capsizes with a view to execute 

groundwork for future database development as well as accident analysis and 

reconstruction. Different factors triggering the accidents are enumerated in a structured 

form after scrutinizing the accident data. A case study has been shown where the 

application of the developed tree is explained. Since the research has the limitation of 

being primly based on secondary data sources, further research is recommended to 

refine it with the help of primary data. Finally some steps to improve the inland water 

transportation sector are recommended in order to restrict the factors contributing to 

marine accidents. 

16) Dev (2010) studied on ‘Sustainable Growth in Inland waterways of Bangladesh 

through Innovation: A Way Forward’. He presented an innovative idea of designing 

large passenger vessels which clearly demonstrates that even with overcrowding of 

passengers, the new type of vessels will have less possibility of capsize compared to 
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existing mono-hull vessels. Finally, the author has described many challenging ideas 

where innovation and new technology are required but all these will help achieving 

them in low cost not only at the beginning but also throughout the life cycle 

management of the developed products. He also commented that it may not be possible 

to pick up all these new and innovative ideas at one time but over the years, in a 

systematic panned manner, the goals can be achieved. 

17) Awal et al. (2010) studied to investigate the marine vehicle accident characteristics 

in the inland waterways of Bangladesh, with particular emphasis on collision type 

accidents. The accidents were analyzed according to different variables such as vehicle 

type, time distribution, spatial distribution, weather condition, nature of casualties, and 

others. 

The study revealed that the leading causes of accidents were collision between ships, 

trawlers and country boats and loss of stability due to Nor’wester (a seasonal storm that 

appears from the north and western directions). The paper provides an explicit idea on 

the characteristics of accidents, so that the problem can be easily comprehended and 

necessary action can be taken by different stakeholders, such as operators, law 

enforcement agencies, designers, users and others concerned in order to come up with a 

coordinated action plan to stop these severe incidents. 

18) Islam et al. (2015) carried out an investigation of the causes of maritime accidents 

in the inland waterways of Bangladesh, particularly the passenger vessel accidents. The 

study identified overloading and inclement weather as two repeatedly reported causes 

of accidents. The effect of consideration of overloading condition and higher wind 

pressure in design has been studied and found that it will have adverse effect on the 

socio-economical condition of Bangladesh. Role of proper design and construction has 

been identified by dividing the accidental phenomenon into two phases, capsizing and 

sinking of vessels. To prevent the capsizing of vessels in accidents, two 

recommendations were made: 

a) Prevention of overloading is the only practical solution other than consideration 

of overloading in design; 

b) Prevention of sailing in inclement weather (more than 10 m/s wind speed as per 

present law of Bangladesh Inland Shipping) is the feasible solution other than 

consideration of inclement weather in design due to socio-economical aspect. 
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2.5.8 Definitions of some related terms 

Vessels: 

Mean and include anything made for the conveyance by water of human being or of 

property. 

Inland Passenger Vessels: 

Unless otherwise stated, inland passenger vessels include all types of water transport 

operating in the inland waterways to carry passengers. 

Total Navigable Waterways: 

Maximum length of waterway that is navigable by commercial freight services that can 

be used by public or private concerns.  

Seasonal Waterway: 

Length of waterway that is navigable by commercial freight services that can be used 

by public or private concerns only at certain times of the year. 

All Season Waterway: 

Length of waterway that is normally navigable by commercial freight services that can 

be used by public or private concerns throughout the year. 

Waterway Accident-Fatal: 

Number of people who were injured in any way through travelling on or working 

within inland waterway system and who died as a result of the accident within 30 days 

of its occurrence. 

Waterway Accident-Seriously Injured: 

Number of people who suffered any accidental injury other than a fatal one. This 

includes any person injured who was hospitalized for a period of more than 24 hrs (not 

including slight injury). 
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2.6 Overview 

The literature review has provided some detailed insights into the studies of accidents. 

This chapter also discussed about the previously performed studies in Bangladesh on 

roadway, railway and waterway accidents. It is observed that roadway safety has been 

always given much priority. Less emphasis is given on railway and waterway safety. It 

is revealed that there is a scope to make further comparative analysis of accident 

characteristics on these three modes of transportation in Bangladesh so that justification 

of countermeasures and change of accident pattern with the implementation of safety 

schemes can be determined by effective evaluation technique. 



 

 

 

 

 

CHAPTER 3



3. ROAD ACCIDENT DATA ANALYSIS 

3.1 Introduction  

This chapter outlines the data collection procedure of road accidents in Bangladesh, 

limitation of data, analysis of road accidents data, major findings from analysis and so on. 

3.2 Data Collection  

 

The collection of road accident data was a time consuming task. Road traffic accident data 

were collected from Accident Research Institute (ARI), BUET, Bangladesh Road 

Transport Authority (BRTA), Local Government Engineering Department (LGED), Roads 

and Highways Department (RHD) and Dhaka Metropolitan Police (DMP). Accident data 

of the period from January 2008 to December 2014 were available and collected. 

3.3 Limitation of Data  

 

Specific problems encountered during data collection are stated below:  

I. For this study, only the data collected from ARI were used. Bangladesh Police is 

the only Government authorized source for road accident information. ARI collects 

Accident Report Forms (ARFs) (Appendix-B) prepared from First Information 

Reports (FIRs) from four metropolitan offices and six ranges of Bangladesh Police 

regularly and maintains a Microcomputer Accident Analysis Package (MAAP) 

based database. If there is no record of FIR of an accident, there is no data of that 

accident available in ARI. 

II. During data collection from the database of ARI, it was experienced by the author 

that the MAAP5 software was not user friendly. There was no arrangement of 

printing data from the computer in ARI. So it took huge time to collect data by 

capturing images of data tables from the software. Afterwards, the collected data 

were presented in tabular form as per requirement in Microsoft Excel spreadsheets.  

III. The data tables show some ‘unreported’ or ‘unknown’ values which indicate data 

constraints and widespread under-reporting of accidents. Besides, casualty records 

according to date of month were unavailable which were pre-requisite for casualty 

analysis in festival periods. These prevent understanding the real magnitudes of 

road accident problems. 
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IV. For this study, a total of 16342 road accidents data were available. The different 

parameters used for accident analysis include date, time, day, location, district, 

weather condition, visibility condition, contributory factor, casualty records, road 

geometry, road class etc. Due to data limitation, percentages of values have been 

considered. Besides, year-wise calendar was examined in order to find festival 

periods. 

 

3.4 Analysis of Accident Data  

 

This study covers only reported road traffic accidents to the ARI during the period from 

January 2008 to December 2014. Information on 16342 accidents during this period was 

available from the sources. The accidents are analyzed according to different variables 

such as primary cause of accident, involved vehicle, time, day, month, year, weather 

condition, lighting condition etc. 

 

3.4.1 Annual distribution of accidents 

Yearly data of road accidents throughout the country have been collected to perform the 

analysis.  

Table 3.1: Annual distribution of accidents 

Year 
No. of 

accidents 

Percentage of 

accidents 

2008 3798 23 

2009 2811 17 

2010 2439 15 

2011 2017 12 

2012 1939 12 

2013 1755 11 

2014 1583 10 

Total 16342 100 
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Figure 3.1: Annual distribution of accidents 

The annual distribution of road accidents suggests a decreasing order in the number of 

occurrences of accidents during the stated period. From 2008 to 2014, the road traffic 

accidents have decreased by 58%. The data shows that out of these 16342 accidents, 

maximum number of accidents occurred in 2008 (23%) and the minimum in 2014 (10%). 

On an average 2335 accidents took place each year. 

3.4.2 Distribution of accidents according to severity 

Accidents may cause fatality, grievous or simple injury. Following table shows that 

severity distribution. 

Table 3.2: Year-wise distribution of accidents according to severity 

Year Fatal Grievous Simple Collision Total 

2008 2841 675 154 128 3798 

2009 2157 474 71 109 2811 

2010 1912 388 62 77 2439 

2011 1566 313 80 58 2017 

2012 1515 284 86 54 1939 

2013 1421 232 74 28 1755 

2014 1269 216 66 32 1583 

Total 12681 2582 593 486 16342 
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In each year, fatal accidents percentages were higher followed by grievous injury 

accidents. 1812 fatal accidents occurred per year on average. So, it is evident that road 

accidents cause a huge loss of lives each year. Per year grievous injury accidents, simple 

injury accidents and collision only accidents were 369, 85 and 69 respectively on average.   

 

Figure 3.2: Distribution of accidents according to severity (%) 

During the study period, 77% fatal accidents occurred. Grievous injury accidents were 

16% and simple injury accidents were 4%. Remaining 3% accidents were collision type. 

3.4.3 Annual distribution of casualties 

Along with accident frequencies, accident casualty records have been collected. They are 

represented both yearly and in total. 

Table 3.3: Annual distribution of casualties 

Year Fatal Grievous Simple Total % 

2008 3570 1752 664 5986 23 

2009 2703 1438 308 4449 17 

2010 2443 1271 435 4149 16 

2011 2072 1071 377 3520 13 

2012 1953 850 492 3295 12 

2013 1782 631 297 2710 10 

2014 1632 585 214 2431 9 

Total 16155 7598 2787 26540 100 
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Table shows that total 26540 casualties occurred in 16342 accidents during the study 

period. It is evident that average victims are more than respective accident numbers. 1.6 

casualties occurred per accident on average. Per accident fatalities, grievous injuries and 

simple injuries were 1, 0.5 and 0.2 respectively.   

 

Figure 3.3: Distribution of casualties (%) 

The total casualties from 2008 to 2014 consisted of 61% fatalities, 29% grievous injuries 

and 10% simple injuries.  

 

Figure 3.4: Annual distribution of casualties 

The annual distribution of casualties suggests that the total casualties gradually decrease 

from 2008 to 2014. From 2008 to 2014, the road traffic accidents casualties have decreased 

by 59%. It is found to be maximum in 2008 (23%) and minimum in 2014 (9%). It is 

observed that fatalities share a significantly higher percentage in the total casualties every 

year. 
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During the stated period, fatalities were the highest in 2008 (22%) and the lowest in 2014 

(10%). 2308 people died per year on average. The highest number of persons grievously 

injured was in 2008 (23%) and the lowest in 2013 (8%) and 2014 (8%). Per year 1085 

people were grievously injured on average. Number of people simply injured was the 

highest in 2008 (24%) and the lowest in 2014 (8%). Per year 398 people were simply 

injured on average.  

Table 3.4: Annual distribution of driver, passenger and pedestrian casualties 

Year Drivers Passengers Pedestrians Total 

2008 1102 2752 2132 5986 

2009 874 2073 1502 4449 

2010 734 2084 1331 4149 

2011 669 1724 1127 3520 

2012 665 1577 1053 3295 

2013 543 1151 1016 2710 

2014 463 1073 895 2431 

Total 5050 12434 9056 26540 

 

 

Figure 3.5: Distribution of driver, passenger and pedestrian casualties (%) 

From the year-wise distribution of driver, passenger and pedestrian casualties, it is 

observed that passengers are the most vulnerable to road accidents every year. Pedestrians 

are the second victim in terms of casualty. During the study period, 47% passenger 
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casualties occurred whereas pedestrian and driver casualties were 34% and 19% 

respectively. 

Table 3.5: Distribution of road accident casualties (fatal & non-fatal ratio) 

Year Fatal 
Non-Fatal  Fatal & 

Non-Fatal 

Ratio  Grievous Simple Total 

2008 3570 1752 664 2416 1:0.7 

2009 2703 1438 308 1746 1:0.6 

2010 2443 1271 435 1706 1:0.7 

2011 2072 1071 377 1448 1:0.7 

2012 1953 850 492 1342 1:0.7 

2013 1782 631 297 928 1:0.5 

2014 1632 585 214 799 1:0.5 

Total 16155 7598 2787 10385 1:0.6 

 

During the study period, 16155 casualties were fatal, whereas, non-fatal i.e. grievous and 

simple injuries were only 60% of fatalities. The standard fatal and non-fatal ratio is 

1:5~1:7. But from analysis, it is seen that fatal and non-fatal ratio ranges from 1:0.5 to 

1:0.7.    

3.4.4 Distribution of accidents according to contributory factor 

A road accident can be occurred due to a single factor or a combination of different factors. 

There are various factors those may contribute to an accident like speeding, careless 

driving, driver fatigue, pedestrian action, road condition, weather, vehicle defect etc. The 

most significant contributory factor behind an accident has been identified and is 

considered in this study. In some cases, the factor contributed to an accident could not be 

identified and hence not reported by the sources. Those are termed ‘unreported’. Following 

table and figures show the distribution of accidents according to contributory factors and 

their respective percentages.  
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Table 3.6: Distribution of accidents according to contributory factor 

Contributory 

Factor 
2008 2009 2010 2011 2012 2013 2014 Total % 

Speeding 1850 1788 1287 788 964 739 960 8376 51.3 

Careless 

driving 
1051 549 618 524 616 641 534 4533 27.7 

Driver fatigue 13 5 7 9 3 7 6 50 0.3 

Driving too 

close 
38 36 21 59 24 11 2 191 1.2 

Bad driver 

signal 
31 14 21 32 15 11 1 125 0.8 

Bad 

overtaking 
71 30 52 83 46 30 10 322 2.0 

Bad turning 40 16 19 25 19 12 3 134 0.8 

Alcohol 9 5 0 4 2 5 2 27 0.2 

Pedestrian 

action 
442 192 267 279 153 237 47 1617 9.9 

Passenger 

action 
27 3 6 6 7 2 1 52 0.3 

Road 

condition 
28 27 29 15 13 6 0 118 0.7 

Road features 14 48 47 70 31 9 3 222 1.4 

Weather 14 8 5 13 13 3 0 56 0.3 

Vehicle 

defects 
40 43 39 80 15 3 3 223 1.4 

Unsafe 

loading 
10 6 11 11 8 4 4 54 0.3 

Tyre burst 3 5 2 5 1 0 0 16 0.1 

Animal action 4 0 1 1 1 1 0 8 0.0 

Other 13 17 3 3 4 5 5 50 0.3 

Unreported 100 19 4 10 4 29 2 168 1.0 

Total 3798 2811 2439 2017 1939 1755 1583 16342 100.0 
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Figure 3.6: Distribution of accidents according to contributory factor 

It is observed from the analysis of 16342 accident cases that 51.3% accidents were 

contributed by ‘speeding’. It was the most frequent cause of accident followed by ‘careless 

driving’ (27.7%) and ‘pedestrian action’ (9.9%). The least frequent factor of accident was 

found ‘animal action’ (0.0%) followed by ‘tyre burst’ (0.1%) and ‘alcohol’ (0.17%). From 

the year-wise data, it is found that 1197 accidents took place due to ‘speeding’ and 648 

accidents due to ‘careless driving’ per year on average. 

3.4.5 Distribution of accidents according to number of vehicles involved 

An accident may involve a single vehicle or more than one vehicle. These data were 

collected and are shown below. 

Table 3.7: Distribution of accidents according to number of vehicles involved 

Year 
No. of Vehicles Involved 

1 2 3 4 5 Total 

2008 2337 1441 14 6 0 3798 

2009 1678 1112 16 4 1 2811 

2010 1454 963 18 1 3 2439 

2011 1212 777 26 2 0 2017 

2012 1144 781 12 2 0 1939 

2013 1087 656 12 0 0 1755 

2014 937 638 8 0 0 1583 

Total 9849 6368 106 15 4 16342 

% 60.3 39.0 0.6 0.1 0.0 100.0 
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Yearly distribution of accidents based on number of vehicles involved shows that accidents 

those involve one vehicle took place the most. On an average, 1407 accidents occurred per 

year involving one vehicle. From the 7 years data, it is observed that out of 16342 

accidents, 60.3% occurred involving one vehicle and 39% involving two vehicles.  

3.4.6 Monthly distribution of accidents 

Accidents occur throughout the year. The number of accidents is likely to vary with 

months. Twelve months accident frequencies and percentages are presented in this study. 

Table 3.8: Monthly distribution of accidents 

Month 2008 2009 2010 2011 2012 2013 2014 Total % 

Jan 399 276 216 197 181 140 143 1552 9 

Feb 318 288 210 196 199 124 127 1462 9 

Mar 377 248 232 199 215 146 164 1581 10 

Apri 327 295 212 163 174 140 147 1458 9 

May 356 232 227 198 183 165 151 1512 9 

Jun 271 259 191 148 176 174 136 1355 8 

Jul 303 212 192 188 156 160 150 1361 8 

Aug 304 211 192 149 135 182 107 1280 8 

Sep 299 222 193 150 114 149 109 1236 8 

Oct 314 183 200 134 157 152 122 1262 8 

Nov 266 190 198 144 121 112 120 1151 7 

Dec 264 195 176 151 128 111 107 1132 7 

Total 3798 2811 2439 2017 1939 1755 1583 16342 100 

 

 

Figure 3.7: Monthly distribution of accidents 
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Monthly distribution of accidents suggests that accidents occur in Bangladesh all round the 

year. From the seven years (2008-2014) data, it is observed that there is a very slight 

variation in the percentages of accidents by month. No greater fluctuations are found for 

monthly accidents. Analysis suggests averaged 222 accidents per year in January, 209 in 

February, 226 in March, 208 in April, 216 in May, 194 in June, 194 in July, 183 in August, 

177 in September, 180 in October, 164 in November and 162 in December. 

Year-wise distribution of accidents according to month shows that most accidents took 

place in January in 2008, in April in 2009, in March in 2010, 2011 and 2012, in August in 

2013 and in March in 2014. 

3.4.7 Distribution of accidents according to day of week  

Accidents are distributed according to day of a week. Weekly patterns of accidents vary 

slightly. 

Table 3.9: Distribution of accidents according to day of week 

Year Mon Tue Wed Thu Fri Sat Sun Total % 

2008 546 536 517 585 564 517 533 3798 23 

2009 406 407 419 410 391 405 373 2811 17 

2010 363 327 365 371 360 307 346 2439 15 

2011 269 305 292 276 300 272 303 2017 12 

2012 272 304 262 253 298 272 278 1939 12 

2013 244 264 212 251 270 282 232 1755 11 

2014 212 225 248 240 239 211 208 1583 10 

Total 2312 2368 2315 2386 2422 2266 2273 16342 100 

 

 

Figure 3.8: Distribution of accidents according to day of week 
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From analysis, it is observed that accidents are randomly distributed over the week. The 

percentages of accidents shared by seven days of week are in similar figure both year-wise 

and in total. So, it can be stated that occurrence of accidents is not dependent on days of 

week that much. On average, 2334 accidents occurred per day of a week during the study 

period. 

3.4.8 Hourly distribution of accidents 

The occurrence of accidents varies considerably by hour of day. For precise analysis, 24 

hours of a day are divided into four time groups each consisting of six hours. Accident 

frequencies and percentages are mentioned according to these time groups. 

Table 3.10: Hourly distribution of accidents 

Time 

Group 
Time 2008 2009 2010 2011 2012 2013 2014 Total 

Time 

Group 

Total 

0A.M.-

6A.M. 

00~02 152 108 108 104 91 116 75 754 
2251 

(13.8%) 
02~04 122 94 101 70 81 73 70 611 

04~06 207 141 127 99 121 90 101 886 

6A.M.-

12P.M. 

06~08 298 245 201 151 186 145 137 1363 
5273 

(32.3%) 
08~10 449 304 268 206 208 169 135 1739 

10~12 551 385 337 256 235 226 181 2171 

12P.M.-

6P.M. 

12~14 472 335 307 259 228 175 175 1951 
5389 

(33%) 
14~16 358 336 242 200 200 160 144 1640 

16~18 480 294 258 253 209 165 139 1798 

6P.M.-

0A.M. 

18~20 320 248 209 164 144 155 124 1364 
3364 

(20.6%) 
20~22 226 186 158 140 137 160 178 1185 

22~24 147 128 116 101 92 114 117 815 

Unreported 16 7 7 14 7 7 7 65 
65 

(0.4%) 

Total 3798 2811 2439 2017 1939 1755 1583 16342 
16342 

(100%) 
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Figure 3.9: Hourly distribution of accidents 

On the basis of hourly distribution of accidents, the highest frequency is found between 10 

A.M. to 12 P.M. and the lowest between 2 A.M. to 4 A.M. Time group analysis suggests 

that two groups have similar accident frequencies. They are 6 A.M.-12 P.M. (32.3%) and 

12 P.M.-6 P.M. (33%). It is found that at midnight (0 A.M.-6 A.M.) least accidents 

occurred (13.8%).  

Year-wise time group analysis shows that during all time groups, accident frequencies 

were higher in 2008. On an average 322, 753, 770 and 481 accidents occurred within 0 

A.M.-6 A.M., 6 A.M.-12 P.M., 12 P.M.-6 P.M. and 6 P.M.-0 A.M. time groups per year 

respectively.  
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3.4.9 Distribution of accidents according to district 

Accident frequencies of 64 districts and 6 metropolitan areas are recorded in ARI.  

Table 3.11: Distribution of accidents according to district 

District 2008 2009 2010 2011 2012 2013 2014 Total % 

Panchagar 14 13 2 7 7 3 6 52 0.3 

Thakurgaon 22 22 19 35 11 8 15 132 0.8 

Dinajpur 28 33 25 9 13 26 1 135 0.8 

Nilphamari 16 7 15 17 13 5 0 73 0.4 

Rangpur 62 70 28 3 39 20 1 223 1.4 

Lalmanirhat 24 36 35 22 18 12 12 159 1 

Kurigram 14 8 12 6 4 10 0 54 0.3 

Gaibandha 38 37 13 17 25 25 18 173 1.1 

Bogra 81 100 100 61 71 34 23 470 2.9 

Jaipurhat 20 11 7 0 5 2 3 48 0.3 

Naoga 50 43 45 34 40 12 10 234 1.4 

Chapainawabganj 73 30 32 35 24 8 10 212 1.3 

Rajshahi 110 70 54 46 42 43 33 398 2.4 

Natore 70 25 21 13 31 15 46 221 1.4 

Sirajganj 84 75 44 42 65 50 52 412 2.5 

Pabna 56 47 38 0 28 23 17 209 1.3 

Kushtia 76 8 35 43 30 48 33 273 1.7 

Meherpur 9 4 6 6 3 8 7 43 0.3 

Chuadanga 29 8 11 16 10 8 7 89 0.5 

Jhenaidaha 26 22 17 16 13 13 12 119 0.7 

Magura 20 10 16 13 8 6 4 77 0.5 

Jessore 61 31 30 18 23 11 22 196 1.2 

Satkhira 17 16 40 22 13 20 20 148 0.9 

Khulna 51 66 51 47 37 44 28 324 2 

Barguna 33 11 27 23 23 21 15 153 0.9 

Bagerhat 42 36 15 25 19 19 12 168 1 

Patuakhali 7 15 5 15 17 26 9 94 0.6 

Pirojpur 18 10 16 15 10 10 7 86 0.5 

Jhalakathi 8 9 17 11 13 10 12 80 0.5 

Bhola 18 21 10 42 29 13 8 141 0.9 

Barisal 31 49 57 54 59 41 38 329 2 

Gopalganj 27 17 17 9 7 6 0 83 0.5 
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District 2008 2009 2010 2011 2012 2013 2014 Total % 

Madaripur 51 22 10 15 1 0 3 102 0.6 

Shariatpur 16 17 10 12 17 15 16 103 0.6 

Faridpur 93 80 48 27 16 16 21 301 1.8 

Rajbari 77 11 20 23 15 27 23 196 1.2 

Manikganj 30 75 57 31 33 53 58 337 2.1 

Dhaka 741 563 518 507 380 370 336 3415 20.9 

Munshiganj 12 16 11 6 7 16 1 69 0.4 

Narayanganj 119 54 57 62 0 17 27 336 2.1 

Narsingdi 103 88 37 23 45 35 53 384 2.3 

Gazipur 34 71 44 57 15 27 28 276 1.7 

Tangail 147 94 66 58 70 46 39 520 3.2 

Jamalpur 33 12 23 17 17 6 4 112 0.7 

Sherpur 22 23 26 16 12 17 13 129 0.8 

Mymensingh 144 53 30 19 37 0 12 295 1.8 

Kishoreganj 66 29 35 31 33 3 6 203 1.2 

Netrakona 21 1 14 12 4 10 26 88 0.5 

Sunamganj 51 30 36 33 30 28 13 221 1.4 

Sylhet 78 65 87 83 69 45 50 477 2.9 

Moulabhibazaar 53 53 28 18 30 27 15 224 1.4 

Habiganj 56 39 44 38 42 50 51 320 2 

Brahmanbaria 87 71 42 12 45 44 34 335 2 

Comilla 91 77 19 3 65 52 54 361 2.2 

Chandpur 15 29 8 22 20 20 11 125 0.8 

Noakhali 40 15 20 5 19 11 14 124 0.8 

Feni 41 2 33 5 0 34 28 143 0.9 

Lakshmipur 19 24 14 5 5 0 0 67 0.4 

Chittagong 219 151 180 122 125 129 123 1049 6.4 

Cox's Bazaar 31 12 15 11 26 20 16 131 0.8 

Khagrachari 27 34 19 18 0 18 13 129 0.8 

Rangamati 14 18 13 1 6 5 7 64 0.4 

Bandarban 20 15 11 2 4 13 3 68 0.4 

Total 3798 2811 2439 2017 1939 1755 1583 16342 100 

 

District-wise distribution of road accidents shows that Dhaka is the most accident–prone 

district. 20.9% road traffic accidents have been observed to occur within this region. Next 

vulnerable districts include Chittagong (6.4%), Tangail (3.2%), Bogra (2.9%) and Sylhet 

(2.9%). Least accidents took place in the districts Narail (0.2%), Panchagar (0.3%), 

Kurigram (0.3%), Jaipurhat (0.3%) and Meherpur (0.3%). 
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In Dhaka, most of the accidents occurred in 2008. On an average 488 accidents took place 

per year in Dhaka.  

Table 3.12: Distribution of accidents according to divisional district and metropolitan 

city 

 
2008 2009 2010 2011 2012 2013 2014 Total % 

Dhaka 741 563 518 507 380 370 336 3415 100 

DMP 642 525 458 400 372 341 330 3068 90 

Chittagong 219 151 180 122 125 129 123 1049 100 

CMP 102 81 113 107 77 73 60 613 58 

Rajshahi 110 70 54 46 42 43 33 398 100 

RMP 58 28 23 22 18 21 19 189 47 

Sylhet 78 65 87 83 69 45 50 477 100 

SMP 0 0 0 0 28 21 21 70 15 

Khulna 51 66 51 47 37 44 28 324 100 

KMP 29 41 39 28 19 21 22 199 61 

Barisal 31 49 57 54 59 41 38 329 100 

BMP 0 0 0 0 21 11 8 40 12 

 

Out of six divisional districts, most accidents occurred in Dhaka (57%) and the least in 

Khulna (5%). It is observed from analysis that 3415 accidents took place in Dhaka district 

during the study period. Out of them 3068 (90%) occurred in Dhaka Metropolitan Area 

only. For Chittagong, Rajshahi, Sylhet, Khulna and Barisal Metropolitan area, the 

percentages are 58, 47, 15, 61 and 12 of the respective districts.  

3.4.10 Distribution of accidents according to weather condition 

Four types of weather conditions have been considered during analysis.  
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Table 3.13: Distribution of accidents according to weather condition 

Year Fair Rain Wind Fog Unknown Total 

2008 3561 139 6 91 1 3798 

2009 2621 88 6 90 6 2811 

2010 2326 58 6 49 0 2439 

2011 1902 63 3 49 0 2017 

2012 1795 89 5 49 1 1939 

2013 1665 53 10 26 1 1755 

2014 1498 58 1 26 0 1583 

Total 15368 548 37 380 9 16342 

% 94.0 3.4 0.2 2.3 0.1 100.0 

 

Most of the accidents occurred in fair weather condition (94%). In rainy weather, 3.4% 

accidents took place whereas in foggy weather 2.3% accidents occurred. Weather 

condition about 0.1% accidents could not be identified. Per year 2195 accidents occurred 

in fair weather on average. 

3.4.11 Distribution of accidents according to lighting condition 

Four types of lighting conditions are considered viz. day, dawn/dusk, night with road 

lighten and night with road unlighted. As day and night time vary round the year, it has 

influence on accident occurrences. 

Table 3.14: Distribution of accidents according to lighting condition 

Year Day Dawn/Dusk 

Night 

with 

road 

lighten 

Night with 

road 

unlighted 

Unknown Total 

2008 2623 503 345 322 5 3798 

2009 1858 386 279 276 12 2811 

2010 1626 311 263 238 1 2439 

2011 1334 285 226 171 1 2017 

2012 1277 292 188 181 1 1939 

2013 1204 264 154 129 4 1755 

2014 1086 244 138 113 2 1583 

Total 11008 2285 1593 1430 26 16342 

% 67.4 14.0 9.7 8.8 0.2 100.0 
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Year-wise data shows that in each year, most accidents occurred in daylight rather than at 

night. On average 1573 accidents took place in daylight per year. 

Maximum accidents during the study period occurred in daylight (67.4%). 14% accidents 

were found to be occurred at dawn or dusk when daylight was low. Accidents at night with 

road lighten and at night with road unlighted were in similar figure (9.7% and 8.8% 

respectively). 

3.4.12 Distribution of accidents according to junction type  

Accidents can be observed according to junction type on the roads. 

Table 3.15: Distribution of accidents according to junction type 

Junction 

Type 
2008 2009 2010 2011 2012 2013 2014 Total % 

Not Junction 2523 1672 1756 1394 1256 965 892 10458 64.0 

Cross 

Junction 
269 167 168 130 120 104 127 1085 6.6 

T Junction 300 233 215 210 150 136 137 1381 8.5 

Staggered 44 47 34 42 34 21 26 248 1.5 

Roundabout 21 19 20 22 14 23 16 135 0.8 

Rail crossing 8 8 4 6 4 9 4 43 0.3 

Other 616 635 240 212 337 489 367 2896 17.7 

Unreported 17 30 2 1 24 8 14 96 0.6 

Total 3798 2811 2439 2017 1939 1755 1583 16342 100.0 

 

Most accidents (64%) took place in no junction area. The remaining 36% includes 

accidents those occurred at different junctions. Among the junctions, T junctions (8.5%) 

and cross junctions (6.6%) were the most vulnerable to accidents. Per year 197 and 155 

accidents took place on average at T junctions and cross junctions. Less accident occurred 

at rail crossings (0.3%). 
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3.4.13 Distribution of accidents according to traffic control system  

There exists different type of traffic control system in Bangladesh. Accidents are 

distributed according to them. 

Table 3.16: Distribution of accidents according to traffic control system 

Traffic Control 

System 
2008 2009 2010 2011 2012 2013 2014 Total % 

None 2859 2050 1927 1463 1367 1184 1128 11978 73.3 

Center line 72 42 32 43 57 51 39 336 2.1 

Pedestrian Crossing 144 103 64 58 59 87 33 548 3.4 

Police controlled 247 226 209 207 192 159 191 1431 8.8 

Signal controlled 11 23 18 18 9 14 9 102 0.6 

Police+Signal 

controlled 24 16 16 21 18 26 19 140 0.9 

Stop sign controlled 8 5 5 3 6 2 8 37 0.2 

Other 383 325 167 202 204 213 129 1623 9.9 

Unreported 50 21 1 2 27 19 27 147 0.9 

Total 3798 2811 2439 2017 1939 1755 1583 16342 100.0 

 

It is observed from analysis that 73.3% accidents occurred where there were no traffic 

control systems. 8.8% accidents occurred with police controlled traffic system. 3.4% 

accidents took place in pedestrian crossings. Stop sign controlled system caused only 0.2% 

accidents.  

3.4.14 Distribution of accidents according to traffic collision type 

Collision type accidents may take place in different manner. Accident frequencies are 

shared into these types. 
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Table 3.17: Distribution of accidents according to traffic collision type 

Collision type 2008 2009 2010 2011 2012 2013 2014 Total 

Head on 608 479 448 399 424 341 360 3059 

Rear end 547 448 384 337 290 202 171 2379 

Right angle 30 24 15 18 13 11 7 118 

Side swipe 233 154 115 118 162 109 98 989 

Overturn 277 203 168 114 108 77 82 1029 

Hit object in road 36 24 12 25 15 19 13 144 

Hit object off road 72 53 45 35 30 34 35 304 

Hit parked vehicle 113 82 50 41 63 54 47 450 

Hit pedestrian 1748 1243 1127 840 727 835 712 7232 

Hit animal 1 3 2 0 6 2 2 16 

Other 130 91 73 89 92 70 55 600 

Unreported 3 7 0 1 9 1 1 22 

Total 3798 2811 2439 2017 1939 1755 1583 16342 

 

 

Figure 3.10: Distribution of accidents according to traffic collision type (%) 

Analysis suggests that 44.3% accidents were hit pedestrian type. Next higher share 

consisted of head-on collision (18.7%) and rear-end collision (14.6%). Hit animal type 

collision was only 0.1%. Per year 1033 hit pedestrian collisions took place during the study 

period on average.  
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3.4.15 Distribution of accidents according to movement 

Accidents are distributed here according to type of movement of road traffic. 

Table 3.18: Distribution of accidents according to movement 

Year One-way Two-way Unknown Total 

2008 802 2976 20 3798 

2009 509 2283 19 2811 

2010 277 2161 1 2439 

2011 458 1558 1 2017 

2012 434 1484 21 1939 

2013 221 1527 7 1755 

2014 242 1334 7 1583 

Total 2943 13323 76 16342 

% 18.0 81.5 0.5 100.0 

 

From analysis, it is seen that 81.5% accidents occurred on roads with two-way movement 

and 18% on one way movement.  

3.4.16 Distribution of accidents according to divider 

Divider may be present or not on roads. Accident occurrences are distributed here 

according to divider. 

Table 3.19: Distribution of accidents according to divider 

Year Yes No Unknown Total 

2008 774 2986 38 3798 

2009 512 2258 41 2811 

2010 525 1912 2 2439 

2011 459 1555 3 2017 

2012 407 1472 60 1939 

2013 369 1371 15 1755 

2014 392 1178 13 1583 

Total 3438 12732 172 16342 

% 21 78 1 100 
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From analysis, it is seen that 78% accidents occurred on roads without divider and 21% on 

roads with divider. 

3.4.17 Distribution of accidents according to road geometry 

Road geometry plays an important role in the occurrence of road traffic accidents. 

Accidents are distributed according to different road geometries.  

Table 3.20: Distribution of accidents according to road geometry 

Year Straight Curve Slope Curve+Slope Crest Unknown Total 

2008 3356 267 81 67 19 8 3798 

2009 2496 177 50 57 14 17 2811 

2010 2187 155 44 47 6 0 2439 

2011 1797 156 32 24 6 2 2017 

2012 1723 149 24 29 9 5 1939 

2013 1571 119 31 29 4 1 1755 

2014 1435 99 22 24 3 0 1583 

Total 14565 1122 284 277 61 33 16342 

% 89.1 6.9 1.7 1.7 0.4 0.2 100.0 

 

Each year of the study period, most accidents occurred on straight roads. On average 2081 

accidents occurred on straight roads per year. 

Analysis shows that on straight roads, the maximum accidents occurred (89.1%) during the 

study period. Only 6.9% accidents occurred on curved roads. The minimum accidents took 

place on crests (0.4%). 

3.4.18 Distribution of accidents according to road surface condition 

Road surface may be dry or wet or muddy etc. This may have influence on accident 

occurrences. 
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Table 3.21: Distribution of accidents according to road surface condition 

Year Dry Wet Muddy Flood Other Unknown Total 

2008 3574 168 11 5 35 5 3798 

2009 2635 104 5 2 47 18 2811 

2010 2340 68 2 0 29 0 2439 

2011 1903 78 11 0 24 1 2017 

2012 1806 99 3 0 23 8 1939 

2013 1677 60 3 1 13 1 1755 

2014 1524 46 3 1 9 0 1583 

Total 15459 623 38 9 180 33 16342 

% 94.6 3.8 0.2 0.1 1.1 0.2 100.0 

 

Each year of the study period, most accidents occurred on dry roads. On average 2208 

accidents occurred on dry roads per year. From the seven years data, it is found that the 

maximum accidents occurred (94.6%) when the road surface was dry. The minimum 

accidents took place on flooded roads (0.1%). 

3.4.19 Distribution of accidents according to road surface type 

Accidents are distributed according to road surface type. Whether it is sealed, brick or 

earth surface has influence on accidents.  

Table 3.22: Distribution of accidents according to road surface type 

Year Sealed Brick Earth Unknown Total 

2008 3709 39 43 7 3798 

2009 2746 20 31 14 2811 

2010 2388 28 23 0 2439 

2011 1970 20 25 2 2017 

2012 1879 38 15 7 1939 

2013 1724 16 13 2 1755 

2014 1564 12 7 0 1583 

Total 15980 173 157 32 16342 

% 97.8 1.1 1.0 0.2 100.0 

 



107 
 

 
 

Each year of the study period, most accidents occurred on sealed type roads. On average 

2283 accidents occurred on sealed type roads per year. Analysis shows that the maximum 

accidents occurred (97.8%) when the road surface was sealed type during the study period. 

The minimum accidents took place on earth type roads (1%). 

3.4.20 Distribution of accidents according to road surface quality 

During an accident the road surface may be good or not. Moreover, repairing the surface 

may be ongoing.  

Table 3.23: Distribution of accidents according to road surface quality 

Year Good Rough Repair Unknown Total 

2008 3591 155 35 17 3798 

2009 2664 97 36 14 2811 

2010 2332 84 23 0 2439 

2011 1902 91 23 1 2017 

2012 1799 99 34 7 1939 

2013 1664 67 22 2 1755 

2014 1506 59 18 0 1583 

Total 15458 652 191 41 16342 

% 94.6 4.0 1.2 0.3 100.0 

 

Each year of the study period, most accidents occurred on good quality roads. On average 

2208 accidents occurred on good quality roads per year. Analysis shows that the maximum 

accidents occurred (94.6%) when the road surface was good during the study period. 4% 

accidents took place on rough roads. The minimum accidents took place on roads under 

repair (1.2%). 

3.4.21 Distribution of accidents according to road class 

Roads in Bangladesh are classified in different types. Accidents are distributed according 

to road class. 
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Table 3.24: Distribution of accidents according to road class 

Year National Regional Feeder Rural City Unknown Total 

2008 1841 501 453 376 616 11 3798 

2009 1269 404 384 263 484 7 2811 

2010 1009 394 282 274 478 2 2439 

2011 897 291 162 234 430 3 2017 

2012 988 255 138 193 342 23 1939 

2013 875 157 192 149 381 1 1755 

2014 716 340 67 82 377 1 1583 

Total 7595 2342 1678 1571 3108 48 16342 

% 46.5 14.3 10.3 9.6 19.0 0.3 100.0 

 

Yearly distribution of accidents on roads shows that traffic accidents were dominant on 

national roads. In each year, accidents were of higher percentages on national roads. On 

average 1085 accidents took place on national roads per year. For regional, feeder, rural 

and city roads, the frequencies were 335, 240, 224 and 444 respectively.  

 

Figure 3.11: Distribution of accidents according to road class 

From the analysis, it is evident that the maximum accidents occurred on national roads 

(46.5%) during the study period followed by city roads (19%), regional roads (14.3%) etc. 

Rural roads were the least victims to accidents (9.6%). 
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3.4.22 Distribution of accidents according to road feature 

Different road features also play role on the occurrences of road traffic accidents. 

Distribution of accidents according to them is presented below. 

Table 3.25: Distribution of accidents according to road feature 

Year None Bridge Culvert 
Narrowing/ 

Restriction 

Speed 

Breaker

s 

Unknow

n 
Total 

2008 3588 79 28 37 23 43 3798 

2009 2667 52 19 29 21 23 2811 

2010 2343 55 12 18 7 4 2439 

2011 1874 83 15 20 12 13 2017 

2012 1781 79 8 19 21 31 1939 

2013 1652 44 12 19 18 10 1755 

2014 1480 66 7 13 10 7 1583 

Total 15385 458 101 155 112 131 16342 

% 94 3 1 1 1 1 100 

 

During the study period, major portion of accidents (46.5%) took place on roads without 

any road feature. On the other hand, 19% accidents occurred with the presence of speed-

breakers, 14.3% on roads with bridge, 10.3% on roads with culvert and 9.6% on roads with 

narrowing/restriction. 

3.4.23 Distribution of accidents according to road location type 

Roads may be located in urban areas or rural areas. Accident frequencies also vary with 

road location type. 

Table 3.26: Distribution of accidents according to road location type 

Year Urban Rural Unknown Total 

2008 1393 2328 77 3798 

2009 1154 1628 29 2811 

2010 1035 1371 33 2439 

2011 923 1031 63 2017 

2012 751 1130 58 1939 

2013 625 1097 33 1755 

2014 610 960 13 1583 

Total 6491 9545 306 16342 

% 40 58 2 100 
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Yearly distribution of accidents according to road location type shows that more accidents 

took place on roads located in rural areas than in urban areas. On average 927 accidents 

took place on urban roads and 1364 accidents on rural roads per year.  

During the study period, 58% accidents occurred on rural roads and 40% on urban roads. 

Accident data about the remaining 2% were unknown. 

3.4.24 Distribution of accidents according to festival period of year  

Festival periods include those times in a year when religious festivals like Eid, Puja occur. 

During those periods crowd of people in passenger vehicles is a common sight in 

Bangladesh and accident frequencies also increase. Accidents during festival periods cause 

huge damages and losses rather than regular times. So, analysis separates accident 

frequencies in this regard. 

Table 3.27: Festival periods from calendar (2008-2014) 

Year 
Festival Periods from Calendar Number of 

Days from to from to 

2008 Sep-27 Oct-11 Dec-07 Dec-16 25 

2009 Sep-20 Sep-28 Nov-26 Dec-05 19 

2010 Sep-07 Sep-18 Nov-15 Nov-20 18 

2011 Aug-28 Sep-06 Nov-05 Nov-12 18 

2012 Aug-16 Aug-25 Oct-24 Oct-30 17 

2013 Aug-06 Aug-14 Oct-14 Oct-19 15 

2014 Jul-26 Aug-02 Oct-04 Oct-11 16 

Total 73 55 128 

 

Table 3.28: Distribution of accidents according to festival period of year 

Year Festival period 
Non-festival 

period 
Total 

2008 279 3519 3798 

2009 133 2678 2811 

2010 128 2311 2439 

2011 103 1914 2017 

2012 104 1841 1939 

2013 85 1670 1755 

2014 85 1498 1583 

Total 911 (6%) 15431 (94%) 16342 (100%) 



111 
 

 
 

It is seen from analysis that only 6% of 16342 accidents took place during festival period. 

Per year 130 accidents are happened in festival period on average.  

3.4.25 Distribution of accident casualties according to month 

Table 3.29: Distribution of accident casualties according to month 

Month 
Casualties 

Fatal Grievous Simple Total % 

Jan 1509 727 317 2553 10 

Feb 1410 645 250 2305 9 

Mar 1528 794 276 2598 10 

Apri 1391 593 258 2242 8 

May 1479 669 174 2322 9 

Jun 1295 651 276 2222 8 

Jul 1461 626 239 2326 9 

Aug 1220 661 218 2099 8 

Sep 1222 544 193 1959 7 

Oct 1294 569 222 2085 8 

Nov 1100 554 182 1836 7 

Dec 1239 499 165 1903 7 

Total 16148 7532 2770 26450 100 

 

 

Figure 3.12: Distribution of accident casualties according to month 

From casualty analysis, it is found that higher casualties occurred in the beginning of the 

year. There was a fluctuation in the casualties throughout the years during the study period. 

Fatality was of similar type in January, March and May (9.3%, 9.5% and 9.2% 

respectively).  
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3.4.26 Distribution of accident casualties according to district 

Table 3.30: Distribution of accident casualties according to district 

District 
Casualties 

Fatal Grievous Simple Total % 

Panchagar 58 25 4 87 0.3 

Thakurgaon 140 44 17 201 0.8 

Dinajpur 144 63 11 218 0.8 

Nilphamari 68 40 7 115 0.4 

Rangpur 219 100 47 366 1.4 

Lalmanirhat 145 51 31 227 0.9 

Kurigram 53 27 16 96 0.4 

Gaibandha 192 118 32 342 1.3 

Bogra 497 183 78 758 2.9 

Jaipurhat 48 31 8 87 0.3 

Naoga 212 107 61 380 1.4 

Chapainawabganj 214 83 17 314 1.2 

Rajshahi 376 201 117 694 2.6 

Natore 265 105 33 403 1.5 

Sirajganj 466 204 71 741 2.8 

Pabna 233 65 45 343 1.3 

Kushtia 284 107 44 435 1.7 

Meherpur 54 19 8 81 0.3 

Chuadanga 75 40 18 133 0.5 

Jhenaidaha 124 121 14 259 1 

Magura 88 44 2 134 0.5 

Jessore 240 100 19 359 1.4 

Satkhira 151 88 44 283 1.1 

Khulna 299 137 60 496 1.9 

Barguna 142 116 57 315 1.2 

Bagerhat 195 108 14 317 1.2 

Patuakhali 85 29 26 140 0.5 

Pirojpur 76 36 32 144 0.5 

Jhalakathi 87 41 27 155 0.6 

Bhola 125 57 45 227 0.9 

Barisal 264 125 113 502 1.9 

Gopalganj 117 36 24 177 0.7 
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District 
Casualties 

Fatal Grievous Simple Total % 

Madaripur 100 50 19 169 0.6 

Shariatpur 80 57 11 148 0.6 

Faridpur 391 252 51 694 2.6 

Rajbari 196 131 27 354 1.3 

Manikganj 308 191 103 602 2.3 

Dhaka 2584 1071 373 4028 15.3 

Munshiganj 76 18 4 98 0.4 

Narayanganj 356 143 18 517 2 

Narsingdi 424 210 48 682 2.6 

Gazipur 316 68 7 391 1.5 

Tangail 590 321 130 1041 4 

Jamalpur 93 56 15 164 0.6 

Sherpur 142 55 15 212 0.8 

Mymensingh 348 202 52 602 2.3 

Kishoreganj 167 98 18 283 1.1 

Netrakona 83 24 10 117 0.4 

Sunamganj 206 68 42 316 1.2 

Sylhet 453 169 95 717 2.7 

Moulabhibazaar 233 106 62 401 1.5 

Habiganj 407 203 83 693 2.6 

Brahmanbaria 401 142 49 592 2.3 

Comilla 457 143 67 667 2.5 

Chandpur 132 65 18 215 0.8 

Noakhali 135 28 23 186 0.7 

Feni 151 90 13 254 1 

Lakshmipur 69 19 15 103 0.4 

Chittagong 988 514 74 748 2.8 

Cox's Bazaar 158 86 47 291 1.1 

Khagrachari 96 96 30 222 0.8 

Rangamati 58 69 30 157 0.6 

Bandarban 103 44 40 187 0.7 

Total 16058 7473 2744 26275 100 

 

Casualties were found to be the highest in Dhaka district (15%) followed by Tangail (4%).  
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3.4.27 Distribution of accident casualties according to collision type 

Table 3.31: Distribution of accident casualties according to collision type 

Collision Type 
Casualties 

Fatal Grievous Simple Total % 

Head on 4004 2544 922 7470 28.3 

Rear end 1947 1368 431 3746 14.2 

Right angle 90 71 17 178 0.7 

Side swipe 839 547 228 1614 6.1 

Overturn 1373 953 544 2870 10.9 

Hit object in road 168 71 23 262 1.0 

Hit object off 

road 
283 208 126 617 2.3 

Hit parked 

vehicle 
396 320 130 846 3.2 

Hit pedestrian 6510 1239 233 7982 30.2 

Hit animal 7 20 3 30 0.1 

Other 497 181 114 792 3.0 

Total 16114 7522 2771 26407 100.0 

 

Casualties were higher in hit pedestrian and head-on collisions. Analysis shows that most 

people died (40%) in hit pedestrian type collision. The next higher shares of fatality are 

occupied by head-on (25%) and rear-end (12%) collisions. 

3.4.28 Distribution of accident casualties according to weather condition 

Table 3.32: Distribution of accident casualties according to weather condition 

Weather 

Condition 

Casualties 

Fatal Grievous Simple Total % 

Fair 14986 7011 2526 24523 92.8 

Rain 637 312 144 1093 4.1 

Wind 40 8 9 57 0.2 

Fog 473 199 91 763 2.9 

Total 16136 7530 2770 26436 100.0 

 

Higher casualties occurred in fair weather (93%). Out of 100% fatalities, most were taken 

place in fair weather (93%). Only 4% occurred in rainy weather and only 3% in foggy 

weather condition. The percentages are similar in case of grievous injuries and simple 

injuries. 
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3.4.29 Distribution of accident casualties according to road location type 

Table 3.33: Distribution of accident casualties according to road location type 

Road 

Location 

Type 

Casualties 

Fatal Grievous Simple Total % 
Urban 5325 2498 817 8640 33 

Rural 10491 4872 1892 17255 67 

Total 15816 7370 2709 25895 100 

 

Casualties were found to be in greater share in rural areas (67%) than in urban areas (33%). 

Out of 15816 fatalities, 66% took place in rural areas and the remaining in urban areas 

(34%). 

3.4.30 Distribution of accident casualties according to casualty class 

Table 3.34: Distribution of accident casualties according to casualty class 

Casualty Class 
Casualties 

Fatal Grievous Simple Total % 

Pedestrian 7357 1479 275 9111 36.6 

Cycle 444 131 41 616 2.5 

Rickshaw 485 335 112 932 3.7 

Pushcart 30 25 9 64 0.3 

Motor cycle 1235 704 199 2138 8.6 

Baby taxi 656 417 155 1228 4.9 

Tempo 431 300 117 848 3.4 

Micro bus 330 257 93 680 2.7 

Mini bus 342 347 146 835 3.4 

Bus 1628 1408 705 3741 15.0 

Car 170 170 116 456 1.8 

Jeep 100 102 71 273 1.1 

Pick up 260 219 99 578 2.3 

Truck 208 107 47 362 1.5 

Heavy truck 859 359 162 1380 5.5 

Articulated truck 19 10 4 33 0.1 

Oil tanker 14 9 2 25 0.1 

Tractor 100 37 18 155 0.6 

Animal Driven 12 12 7 31 0.1 

Other 735 483 206 1424 5.7 

Total 15415 6911 2584 24910 100.0 
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Casualty analysis suggests that in case of 37% casualties, casualty class was pedestrian, for 

15% casualties, casualty class was bus. Among 100% people died, 48% were pedestrian, 

11% in bus and 8% on motor-cycle.  

3.4.31 Distribution of accident casualties according to casualty gender 

Table 3.35: Distribution of accident casualties according to casualty gender 

Casualty 

Gender 

Casualties 

Fatal Grievous Simple Total 

Male 13292 6156 2263 21711 

Female 2629 1043 306 3978 

Total 15921 7199 2569 25689 

 

 

Figure 3.13: Distribution of accident casualties according to casualty gender 

Casualty gender analysis shows that 83% male died in road accidents whereas female died 

only 17%. The percentages are similar for grievous injuries and simple injuries.   
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3.4.32 Distribution of accident casualties according to casualty age 

Table 3.36: Distribution of accident casualties according to casualty age 

Casuaslty 

Age 

Casualties 

Fatal Grievous Simple Total % 

00~05 495 140 33 668 4 

06~10 765 171 50 986 6 

11~15 535 192 59 786 4 

16~20 903 406 138 1447 8 

21~25 1384 563 227 2174 12 

26~30 1707 761 310 2778 16 

31~35 1416 627 233 2276 13 

36~40 1190 473 190 1853 10 

41~45 920 361 141 1422 8 

46~50 727 244 85 1056 6 

51~55 511 150 36 697 4 

56~60 450 103 27 580 3 

61~65 309 49 18 376 2 

66~70 269 36 4 309 2 

71~75 96 10 1 107 1 

>75 128 11 2 141 1 

Total 11805 4297 1554 17656 100 
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Figure 3.14: Distribution of accident casualties according to casualty age 
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Casualty age analysis study observes that total 59% of all victims lie in 21-45 years age 

groups. The other significant road accident victims groups are 16-20 years group (8%), 46-

50 years group (6%). Children who are aged under 15 represent a significant proportion 

(14%) of road accident casualties. 

3.4.33 Distribution of accident casualties according to contributory factor  

Table 3.37: Distribution of accident casualties according to contributory factor 

Contributory 

Factor 

Casualties 

Fatal Grievous Simple Total % 

Speeding 8850 4205 1399 14454 55.3 

Careless 

driving 
4638 2221 885 7744 29.6 

Driver fatigue 50 29 10 89 0.3 

Driving too 

close 
110 57 29 196 0.7 

Bad driver 

signal 
83 55 11 149 0.6 

Bad 

overtaking 
218 187 102 507 1.9 

Bad turning 99 61 20 180 0.7 

Alcohol 19 19 11 49 0.2 

Pedestrian 

action 
1239 216 37 1492 5.7 

Passenger 

action 
42 7 6 55 0.2 

Road 

condition 
106 95 48 249 1.0 

Road features 128 103 29 260 1.0 

Weather 47 26 21 94 0.4 

Vehicle 

defects 
170 140 84 394 1.5 

Unsafe 

loading 
51 49 21 121 0.5 

Tyre burst 18 4 2 24 0.1 

Animal action 6 5 1 12 0.0 

Other 48 13 8 69 0.3 

Total 15922 7492 2724 26138 100.0 
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Figure 3.15: Distribution of accident casualties according to contributory factor 

Analysis shows that 55% casualties took place in accidents due to speeding only. 30% 

casualties occurred in accidents due to careless driving and 6% due to pedestrian action. 
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3.5 Major Findings of the Study 

I. A total of 16342 accidents data were analyzed in this study for the 7 years period 

(2008-2014). From 2008 to 2014, the road traffic accidents have been decreased by 

58%. The highest frequency of accidents was recorded in 2008 (23%) and the 

lowest in 2014 (10%). During the study period, 77% accidents were fatal. So, it is 

evident that road accidents caused a huge loss of lives. 

II. There is a similar manner in the decreasing rate of accident severities and 

casualties. From 2008 to 2014, casualties have been decreased by 59%. It is found 

to be maximum in 2008 (23%) and minimum in 2014 (9%). 26540 casualties were 

found to be occurred during the study period. They comprise 61% fatalities, 29% 

grievous injuries and 10% simple injuries. So, fatalities were found to share a 

significantly higher percentage in the total casualties. 

III. It is observed that passengers were the most vulnerable to road accident casualties 

every year. Pedestrians were the second victim and driver casualties were the least 

during the study period. These casualties may reduce with the reduction of accident 

frequencies. 

IV. The standard fatal and non-fatal ratio is 1:5~1:7. But analysis shows that the 

average fatal and non-fatal ratio is 1:0.6 which is far below the standard value. This 

indicates widespread data constraints and data under-reporting of accident injuries 

which may be avoided by improving accident data collection procedure.    

V. The most frequent cause of accident was ‘speeding’ (51.3%) followed by ‘careless 

driving’ (27.7%) and ‘pedestrian action’ (9.9%). So, human factors i.e. the road 

users are found to be more responsible for accident occurrences than other factors 

like vehicular factors, road and roadside factors, environmental factors etc. 

Training the road users about road traffic rules and regulations, provisions for 

adequate pedestrian facilities etc. may be effective in reducing this tendency.   

VI. Two time groups had similar accident frequencies. They are 6 A.M.-12 P.M. 

(32.3%) and 12 P.M.-6 P.M. (33%). It is found that at midnight (0 A.M.-6 A.M.) 
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least accidents occurred (13.8%). This is because traffic movement occurs mostly 

during the business hours and that is generally in the day time rather than at night.  

VII. The major administrative district Dhaka was found to be the most accident–prone 

in the country. 20.9% road traffic accidents occurred in this district. Chittagong 

(6.4%), Tangail (3.2%), Bogra (2.9%) and Sylhet (2.9%) are also frequent victims 

of road accidents. Least accidents took place in the western districts of the country 

like Narail (0.2%), Panchagar (0.3%), Kurigram (0.3%), Jaipurhat (0.3%) and 

Meherpur (0.3%). Metropolitan areas are found to be the most vulnerable to road 

traffic accidents throughout the country. This may be because of high traffic and 

population density along with other factors.    

VIII. Most of the accidents occurred in fair weather condition (94%) rather than in rainy 

weather (3.4%) or in foggy weather (2.3%). So, this situation emphasizes on the 

involvement of human error, carelessness, vehicles error, road condition and lack of 

safety regulations in road transportation sector of Bangladesh. In this regard, 

suggestions can be made on monitoring the drivers and checking vehicle fitness on 

a regular basis, improvements in road geometry, removing vendors, artisans and 

slum-dwellers from roads and roadsides etc.  

IX. Analysis of accident data according to lighting condition presents an interesting 

view. Maximum accidents during the study period occurred in daylight (67.4%) 

when visibility was good. So, this indicates human factors, vehicular factors to be 

more responsible behind road accidents than limited vision. 

X. Most accidents (64%) took place in no junction area. Generally, on roads where 

there are no junctions, speed of traffic remains higher than on roads with junctions. 

So, they become more risky and more accidents occur on those regions. So, 

provision for speed control in those areas may help in decreasing accidents. 

XI. 73.3% accidents occurred where there were no traffic control systems. As both the 

motorized and non-motorized traffic ply on simultaneously on our roads, absence 

of any traffic control system leads to accidents frequently. Besides, speed is also 

high in no traffic control areas. These resulted less accident occurrences on roads 

with traffic control system.  
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XII. 44.3% collisions were hit pedestrian type followed by head-on collision (18.7%) 

and rear-end collision (14.6%). So, it is evident that pedestrians are the most 

vulnerable road user to accidents. This vulnerability is largely due to the conflicts 

between pedestrian and vehicles, absence of central islands, lack of pedestrian 

crossing facilities, excess speed, careless driving and poor road visibility. 

XIII. 81.5% accidents occurred on roads with two-way movement and 18% on one way 

movement. There is about no scope of head-on collisions or overturning on one-

way roads. Hence, two-way movements cause more accidents. If there are no 

dividers, the tendency of accident occurrences increases. Analysis shows that 78% 

accidents took place on roads without divider and 21% on roads with divider. 

XIV. Maximum accidents occurred on straight roads (89.1%) than curved roads (6.9%) 

during the study period. This may be because of high speed and competition 

tendency of drivers on straight roads. 

XV. On dry roads, maximum accidents occurred (94.6%). As these road surfaces cause 

less friction, drivers increase the speed. Besides, most accidents happened (97.8%) 

when the road surface was sealed type rather than brick or earth during the study 

period. It may also be suggested that because of high speed, majority of accidents 

occurred when the road surface was good (94.6%).  

XVI. Analysis suggests maximum accidents to be taken place on national highways 

(46.5%) during the study period followed by city roads (19%) and regional 

highways (14.3%). This may be because of greater speeds on highways. National 

highways connect National Capital with Divisional HQ/s or seaports or land-ports 

or Asian highways. So, higher accident rate on these roads is a matter of great 

concern.  

XVII. During the study period, 58% accidents occurred on rural roads which comprise 

upazilla roads, union roads and village roads in the rural areas of Bangladesh. The 

share is 40% for urban roads. On rural roads, higher speed is a common tendency 

of drivers than urban areas. Besides, ignorance to road traffic rules, competition 

between vehicles, overtaking, absence of road divider, no access control etc. may 

lead to more accident occurrences in those areas. Restriction on unregistered, old 
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and unfit vehicles to ply on, improving road condition and capacity etc. may assist 

in reducing accident occurrences in those areas.  

XVIII. Only 6% of 16342 accidents took place during festival periods of the study years. 

So, it can be stated that festival periods have no profound effect on road accidents. 

XIX. Casualty analysis shows fluctuation throughout the years during the study period. 

The highest casualties were found in Dhaka district (15%). Most people died (40%) 

in hit pedestrian type collisions. This indicates pedestrians to be the most 

vulnerable to road traffic accidents among the road users. 

XX. 83% male died in road accidents whereas female died only 17%. The percentages 

are similar for grievous injuries and simple injuries. This may be due to higher 

exposure of males than females in our country in business, socio-economic 

activities etc.  

XXI. Most economically active and productive people (21-45 years age groups) were the 

main victims of road accidents which were 59% of all victims.  

3.6 Overview 

The road traffic accident data analysis performed in this chapter assesses the degree of 

exposure and safety situation of this major mode of transportation in Bangladesh. Despite 

some data limitations, this attempt to analysis observes the road accident characteristics 

and their pattern. The major findings of this study have been highlighted here and used to 

perform a comparative analysis among the three modes (road, rail and water) accidents 

later. 

 

 

 

 



 

 

 

 

 

 

CHAPTER 4 

 



4. RAILWAY ACCIDENT DATA ANALYSIS 

4.1 Introduction  

This chapter outlines the data collection procedure of railway accidents in Bangladesh, 

limitation of data, analysis of railway accidents data, major findings from analysis and 

so on. 

4.2 Data Collection  

 

The collection of railway accident data took a considerable amount of time. Railway 

accident data were collected from Bangladesh railway (BR). The Chief Operating 

Superintendent (COPS) and Divisional Transportation Officer (DTO) of Bangladesh 

Railway keep records of accidents zone-wise. Accidents data were collected from 

Dhaka DTO, Chittagong COPS and Rajshahi COPS Department. Also data were 

collected from Information Book, 2014 and 2015 of Bangladesh Railway, website of 

Bangladesh Railway and in some cases, from internet sources and newspapers. 

Accident data of the period from January 2008 to December 2015 were found available 

and were collected. 

4.3 Limitation of Data  

 

The collected data do not give the whole view of the incidents. Specific problems 

encountered during data collection are stated below:  

I. For this study, only the data collected from BR were used. Bangladesh Railway 

is the only Government authorized source for railway accident information. 

There is no alternative source of railway accident reporting to cross check the 

accident data. There are four divisions viz. Dhaka, Chittagong, Pakshi and 

Lalmonirhat in Bangladesh Railway. East zone comprises Dhaka and 

Chittagong divisions and West zone comprises Pakshi and Lalmonirhat 

divisions. Accident data of East zone and West zone were collected from 

Chittagong COPS department and Rajshahi COPS department respectively. 

II. During data collection it was observed that BR reserves accident data without 

any systematic accident database. Besides, they do not have any accident report 

form. They collect data in a summary format where only 12(twelve) parameters 

for each accident are listed, those include i) Serial No. ii) Date iii) 

Section/Station iv) Train No. v) Description of the accident vi) Cause of 
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accident vii) Accused Staff or division viii) Description of Punishment ix) Time 

of Block x) Injuries xi) Fatalities and xii) Comments (Appendix-C). Besides, 

Railway Information Book contains the summary of accidents and casualties 

(Appendix-D).  

III. The source lacks necessary and exact data for analysis e.g. information on time 

of occurrence of accident, weather condition, visibility condition, victims age 

and gender, the carrying characteristics (whether passenger or goods) of the 

locomotives. These indicate data constraints and widespread under-reporting of 

accidents.  

IV. The source keeps records of accident data which are essential for legal purposes 

and give more emphasis on the parameters related to legal issues. Besides, 

information is available in descriptive nature rather than technical and precise. 

So, extractions of scientific data required for accident analysis from these 

reports are very much cumbersome, time consuming and in most cases 

impossible. BR keeps records of major fatal accidents where the loss of 

valuable lives and resources took place in large number. As a result, many non-

fatal accidents remain under-reported and information about these accidents 

remains unavailable.  

V. Now-a-days pedestrians are the most vulnerable to level-crossing accidents due 

to talking over mobile phones, listening through ear-phones etc. But this 

exposure is not recorded with importance in data collection of BR. 

VI. For this study, a total of 2409 accidents data were available. A list of collected 

data has been compiled using Microsoft Excel. It comprises data collected for 

each accident based on available information from the sources. The different 

parameters include date, day, zone, division, line type, accident type, injury, 

fatality, accidents in festival period or not (Appendix-E). Due to data limitation, 

percentages of values have been considered. Besides, year-wise calendar was 

examined to find the day of week and festival periods. 

4.4 Analysis of Accident Data  

This study covers only reported railway accidents to the BR during the period from 

January 2008 to December 2015. Information on 2409 accidents during this period was 

available from the sources. The accidents are analyzed according to different variables 

such as accident type, month, year, line type, zone, division etc. 
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4.4.1 Annual distribution of accidents 

Yearly data of rail accidents throughout the country have been collected to perform the 

analysis.  

Table 4.1: Annual distribution of accidents 

Year 
No. of 

accidents 

Percentage of 

accidents 

2008 672 28 

2009 451 19 

2010 308 13 

2011 245 10 

2012 193 8 

2013 225 9 

2014 188 8 

2015 127 5 

Total 2409 100 

 

 

Figure 4.1: Annual distribution of accidents 

The annual distribution of railway accidents suggests a decreasing order in the number 

of occurrences of accidents during the stated period. There is a gradual decrease in 

accident occurrences from 2008 to 2012. From 2008 to 2012, the railway accidents 

have decreased by 71%. A slight increase has taken place from 2012 to 2013 followed 

by a decreasing order again from 2013 to 2015. The data shows that out of these 2409 

accidents, maximum number of accidents occurred in 2008 (28%) and the minimum in 

2015 (5%). On an average 301 accidents took place each year. 
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4.4.2 Annual distribution of casualties 

Along with accident frequencies, accident fatalities, injuries records i.e. accident 

casualty data have been collected. They are represented both yearly and in total. 

Table 4.2: Annual distribution of casualties 

Year Injuries Fatalities 
Total 

Casualties  

2008 77 53 130 

2009 102 28 130 

2010 93 31 124 

2011 65 30 95 

2012 42 26 68 

2013 126 30 156 

2014 120 46 166 

2015 41 18 59 

Total 666 262 928 

% 72 28 100 

 

Table shows that total 928 casualties occurred in 2409 accidents during the study 

period. 0.39 casualties occurred per accident on average. Per accident fatalities and 

injuries are 0.11 and 0.28 respectively. 

 

Figure 4.2: Distribution of casualties 

Analysis of railway accident casualties shows that a considerable number of people die 

and become injured every year due to accident. The total casualties from 2008 to 2015 

consist of 28% fatalities and 72% injuries. 

The annual distribution of casualties suggests that the total casualties fluctuate 

considerably. It is found to be maximum in 2014 (18%) and minimum in 2015 (6%).  
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The number of persons injured was higher during the period 2013-2014. Injuries were 

highest in 2013 (19%) and lowest in 2012 (6%) and in 2015 (6%). Per year 83 people 

are injured on average. 

During the stated period, fatalities were highest in 2008 (20%) and lowest in 2015 

(7%). 33 people die per year on average. 

Table 4.3: Distribution of railway accident casualties (fatal & non-fatal ratio) 

Year   Fatalities   Injuries   
Total 

Casualties    

Fatal & Non-Fatal 

Ratio  

2008 53 77 130 01:01.5 

2009 28 102 130 01:03.6 

2010 31 93 124 1:03 

2011 30 65 95 01:02.2 

2012 26 42 68 01:01.6 

2013 30 126 156 01:04.2 

2014 46 120 166 01:02.6 

2015 18 41 59 01:02.3 

Total   262 666 928 01:02.5 

 

During the study period, 262 casualties were fatal, whereas, non-fatal i.e. injuries were 

666, which is 2.5 times fatalities. The standard fatal and non-fatal ratio is 1:5~1:7. But 

from analysis, it is seen that fatal and non-fatal ratio ranges from 1:1.5 to 1:3.6.    

4.4.3 Distribution of accidents according to accident type 

A railway accident can be of different types. In this study, various types of accidents 

have been identified. The collision type accidents occur in different patterns e.g. head-

on collision, side collision, rear-end collision, averted collision, collision at level 

crossing etc. Accidents also occur due to derailment, train parting, signal disregard or 

overshooting, fire in trains, train running into obstruction etc. Following table and 

figures show the distribution of accidents according to types and their respective 

percentages. 
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Table 4.4: Distribution of accidents according to accident type 

Accident Type  2008 2009 2010 2011 2012 2013 2014 2015 Total 

Head-on Collision 3 4 3 2 2 2 2 1 19 

Rear-end Collision 2 0 1 0 0 0 0 0 3 

Side Collision 0 1 1 0 3 0 2 0 8 

Averted Collision 7 5 8 13 8 4 2 3 50 

Collision at Level-

Crossing 
56 48 34 26 28 31 28 15 265 

Derailments 572 356 232 173 123 153 132 88 1831 

Train Parting 13 17 6 8 4 12 7 3 70 

Signal Disregard/ 

Over-Shooting 
7 6 5 8 8 11 3 6 53 

Fire in Trains 0 0 1 2 1 5 1 1 11 

Train Running into 

Obstruction 
3 0 1 3 2 1 3 2 15 

Others 9 14 16 10 14 6 8 8 84 

Total 672 451 308 245 193 225 188 127 2409 

 

 

Figure 4.3: Distribution of accidents according to accident type  

Analysis suggests that 76% accidents were derailment type. Next higher share consists 

of collision at level crossing (11%). Train parting type accidents was only 3%. Per year 

229 derailments and 33 collisions at level crossing took place during the study period 

on average.  
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4.4.4 Monthly distribution of accidents  

Accidents occur throughout the year. Twelve months accident frequencies and 

percentages are presented in this study.  

Table 4.5: Monthly distribution of accidents 

Month 2008 2009 2010 2011 2012 2013 2014 2015 Total % 

Jan 52 39 30 20 23 13 14 7 198 8 

Feb 45 40 33 22 12 17 16 13 198 8 

Mar 49 43 30 16 13 17 27 10 205 9 

Apr 60 48 17 22 7 14 21 10 199 8 

May 51 44 29 25 18 17 16 16 216 9 

Jun 71 41 32 21 11 20 17 7 220 9 

Jul 77 48 23 26 22 25 13 15 249 10 

Aug 82 42 26 23 23 14 24 13 247 10 

Sep 53 29 31 18 21 22 12 11 197 8 

Oct 51 31 17 15 15 27 9 9 174 7 

Nov 46 20 18 17 14 24 10 9 158 7 

Dec 35 26 22 20 14 15 9 7 148 6 

Total 672 451 308 245 193 225 188 127 2409 100 

 

 

Figure 4.4: Monthly distribution of accidents 

Monthly distribution of accidents suggests that railway accidents occur in Bangladesh 

all round the year. From the eight years (2008-2015) data, it is observed that there is a 

very slight variation in the percentages of accidents by month. No greater fluctuations 

are found for monthly accidents. Analysis suggests averaged 25 accidents per year in 

January, 25 in February, 26 in March, 25 in April, 27 in May, 28 in June, 31 in July, 31 

in August, 25 in September, 22 in October, 20 in November and 19 in December. 
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Year-wise distribution of accidents according to month shows that most accidents took 

place in August in 2008, in April and July in 2009, in February in 2010, in July in 

2011, in January and August in 2012, in October in 2013, in March in 2014 and in May 

in 2015. 

4.4.5 Distribution of accidents according to day of week  

 

From the date of occurrence of accidents, the days of week are obtained and accidents 

are distributed according to them.  

Table 4.6: Distribution of accidents according to day of week 

Day of 

Week 
2008 2009 2010 2011 2012 2013 2014 2015 Total % 

Sun 92 66 42 33 26 33 28 23 343 14 

Mon 104 58 45 40 29 33 26 20 355 15 

Tue 98 53 39 36 18 40 20 18 322 13 

Wed 97 70 46 34 28 30 29 10 344 14 

Thu 88 64 35 37 28 39 25 23 339 14 

Fri 88 79 47 36 35 23 27 19 354 15 

Sat 105 61 54 29 22 27 33 14 345 14 

Unknown 0 0 0 0 7 0 0 0 7 0 

Total 672 451 308 245 193 225 188 127 2409 100 

 

 

Figure 4.5: Distribution of accidents according to day of week 

From analysis, it is observed that accidents are randomly distributed over the week. On 

average, 344 accidents occurred per day of a week during the study period. 
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4.4.6 Distribution of accidents according to zone 

Accident data are kept zone-wise in BR. They are collected and presented here. 

Table 4.7: Distribution of accidents according to zone 

Year East Zone West Zone Total 

2008 405 267 672 

2009 256 195 451 

2010 204 104 308 

2011 158 87 245 

2012 139 54 193 

2013 167 58 225 

2014 147 41 188 

2015 83 44 127 

Total 1559 850 2409 

 

 

Figure 4.6: Distribution of accidents according to zone (%) 

Zone-wise distribution of railway accidents shows that the east zone of the country 

which consists of Dhaka and Chittagong divisions is more accident–prone than west 

zone consisting of Paksey and Lalmonirhat divisions. 65% railway accidents during the 

study period have been observed to occur within east zone and 35% within west zone. 

Year-wise data also suggests east zone to be more vulnerable to rail accidents. Per year 

195 rail accidents took place in east zone and 106 in west zone on average. 
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4.4.7 Distribution of accidents according to division 

There are four divisions in Bangladesh Railway viz. Dhaka, Chittagong, Paksey and 

Lalmonirhat. Yearly data of rail accidents throughout these divisions are as follows:  

Table 4.8: Annual distribution of accidents according to division 

Year 
East Zone West Zone 

Total 
Dhaka Chittagong Paksey Lalmonirhat 

2008 222 183 73 194 672 

2009 137 119 66 129 451 

2010 118 86 55 49 308 

2011 76 82 47 40 245 

2012 69 70 26 28 193 

2013 77 90 34 24 225 

2014 67 80 15 26 188 

2015 42 41 29 15 127 

Total 808 751 345 505 2409 

% 34 31 14 21 100 

 

 

Figure 4.7: Distribution of accidents according to division 

Division-wise distribution of railway accidents shows that the Dhaka (34%) and 

Chittagong (31%) divisions are more accident–prone than Paksey (14%) and 

Lalmonirhat (21%) divisions. Year-wise data also suggests east zone to be more 

vulnerable to rail accidents. Per year 101 rail accidents took place in Dhaka, 94 in 

Chittagong, 43 in Paksey and 63 in Lalmonirhat on average. 
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Figure 4.8: Distribution of accidents according to zone-division (%) 

Analysis suggests that in east zone, more accidents occurred in Dhaka division (52%) 

than in Chittagong division (48%). In west zone, greater percentages of accidents are 

found to be occurred in Lalmonirhat (59%) than in Paksey (41%). 

4.4.8 Distribution of accidents according to line type 

Train runs over four types of track lines. Accidents are distributed according to these 

line types. 

Table 4.9: Distribution of accidents according to line type 

Year 
Line Type 

Total 
Main Loop Branch Yard 

2008 196 40 305 131 672 

2009 168 24 184 75 451 

2010 132 22 114 40 308 

2011 130 13 72 30 245 

2012 112 7 45 29 193 

2013 133 11 52 29 225 

2014 118 3 24 43 188 

2015 82 4 20 21 127 

Total 1071 124 816 398 2409 

 

 

Figure 4.9: Distribution of accidents according to line type (%) 
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Line-wise distribution of railway accidents shows that most accidents took place in 

main line (44%). Next higher share of accidents is of branch line (34%). 17% accidents 

occurred in yard line and only 5% in loop line. Year-wise data suggests that in 2008-

2009, branch line was most vulnerable. 45% rail accidents in 2008 and 41% in 2009 

took place in branch line. From 2010 to 2015, it is found that main line is the most 

accident-prone. Per year 134 rail accidents took place in main line, 16 in loop line, 102 

in branch line and 50 in yard line on average. 

4.4.9 Distribution of accidents according to festival period of year  

Festive periods include those times in a year when religious festivals like Eid, Puja 

occur. During those periods crowd of people in passenger trains is a common sight in 

Bangladesh and accident frequencies also increase. Accidents during festival periods 

cause huge damages and losses rather than regular times. So, analysis separates 

accident frequencies in this regard. 

Table 4.10: Festival periods from calendar (2008-2015) 

 

Year 
Festival Periods from Calendar Number of 

Days from to from to 

2008 Sep-27 Oct-11 Dec-07 Dec-16 25 

2009 Sep-20 Sep-28 Nov-26 Dec-05 19 

2010 Sep-07 Sep-18 Nov-15 Nov-20 18 

2011 Aug-28 Sep-06 Nov-05 Nov-12 18 

2012 Aug-16 Aug-25 Oct-24 Oct-30 17 

2013 Aug-06 Aug-14 Oct-14 Oct-19 15 

2014 Jul-26 Aug-02 Oct-04 Oct-11 16 

2015 Jul-15 Jul-20 Sep-23 Sep-29 13 

Total 79 62 141 

 

Table 4.11: Distribution of accidents according to festival period of year 

Year 
Festival 

period 

Non-festival 

period 
Total 

2008 29 643 672 

2009 9 442 451 

2010 15 293 308 

2011 10 235 245 

2012 10 183 193 

2013 6 219 225 

2014 7 181 188 

2015 0 127 127 

Total 86 2323 2409 

% 4 96 100 
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It is seen from analysis that only 4% of 2409 accidents took place during festival 

period. Per year 11 accidents are happened in festival period on average. So, it can be 

stated that festival periods have no profound effect on railway accidents. 

4.4.10 Cross-tabulation: zone-accident type 

Table 4.12: Cross-tabulation: zone-accident type 

Accident Type East Zone West Zone Total 

Head-on Collision 12 7 19 

Rear-end Collision 3 0 3 

Side Collision 4 4 8 

Averted Collision 17 33 50 

Collision at Level-Crossing 169 96 265 

Derailments 1201 630 1831 

Train Parting 55 15 70 

Signal Disregard/Over-Shooting 27 26 53 

Fire in Trains 2 9 11 

Train Running into Obstruction 12 3 15 

Others 57 27 84 

Total 1559 850 2409 

 

  

Figure 4.10: Cross-tabulation: zone-accident type (%) 

Analysis shows that in each zone, derailments have the higher share followed by 

collision at level crossing. In east zone, out of 1559 accidents, 77% accidents occurred 
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were derailments and 11% were collisions at level crossing. In west zone, out of 850 

accidents, the shares were 74% and 11% respectively. 

 

Figure 4.11: Distribution of accident type according to zone (%) 

It is also found from analysis that among 1831 derailments, 66% occurred in east zone 

whereas, 34% in west zone. 64% collision at level crossing took place in east zone and 

36% in west zone. Besides, 34% averted collision took place in east zone and 66% in 

west zone. Among the head-on collisions, 63% occurred in east zone and 37% in west 

zone. 

4.4.11 Cross-tabulation: division-accident type 

Table 4.13: Cross-tabulation: division-accident type 

Accident Type Dhaka Chittagong Paksey Lalmonirhat Total 

Head-on Collision 6 6 6 1 19 

Rear-end Collision 2 1 0 0 3 

Side Collision 1 3 1 3 8 

Averted Collision 9 8 28 5 50 

Collision at Level-Crossing 108 61 73 23 265 

Derailments 593 608 189 441 1831 

Train Parting 27 28 9 6 70 

Signal Disregard/Over-Shooting 21 6 14 12 53 

Fire in Trains 2 0  9 0 11 

Train Running into Obstruction 4 8 2 1 15 

Others 35 22 14 13 84 

Total 808 751 345 505 2409 
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Figure 4.12: Cross-tabulation: division-accident type 

Analysis shows that in each division, derailments have the higher share followed by 

collision at level crossing. In Dhaka division, 74% accidents occurred were derailments 

followed by 13% collision at level crossing, 4% others and 3% train parting. Out of 751 

accidents in Chittagong, derailments are 81%, collisions at level crossing are 8% and 

train parting type accidents are 4%. Out of 345 accidents in Paksey, derailments are 

higher (55%) followed by 21% collisions at level crossing and 8% averted collisions. In 

Lalmonirhat division, 87% are derailments out of 505 accidents. 

    

Figure 4.13: Distribution of accident type according to division (%) 

It is also found from analysis that out of 1831 derailments, 33% took place in Dhaka, 

33% in Chittagong, 24% in Lalmonirhat and 10% in Paksey. Out of 265 collisions at 

level crossing, 41% took place in Dhaka, 27% in Paksey, 23% in Chittagong, and 9% in 

Lalmonirhat. Besides, 56% averted collision (out of 50) took place in Paksey and 18% 

in Dhaka.  
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4.4.12 Cross-tabulation: line type-accident type 

Table 4.14: Cross-tabulation: line type-accident type 

Accident Type 
Line Type 

Main Loop Branch Yard Total 

Head-on Collision 9 0 1 9 19 

Rear-end Collision 3 0 0 0 3 

Side Collision 5 0 0 3 8 

Averted Collision 41 7 2 0 50 

Collision at Level-Crossing 214 0 44 7 265 

Derailments 603 111 754 363 1831 

Train Parting 65 2 2 1 70 

Signal Disregard/Over-Shooting 45 1 4 3 53 

Fire in Trains 11 0 0 0 11 

Train Running into Obstruction 9 0 2 4 15 

Others 66 3 7 8 84 

Total 1071 124 816 398 2409 

 

 

Figure 4.14: Cross-tabulation: line type-accident type 

Analysis shows that in each line, derailments have the higher share. In main line, 56% 

accidents (out of 1071) occurred were derailments followed by 20% collision at level 

crossing, 4% others and 4% train parting. Out of 124 accidents in loop line, derailments 

were 89%, averted collisions were only 6%. Out of 816 accidents in branch line, 

derailments were higher (93%) followed by 5% collisions at level crossing. In yard 

line, 91% were derailments out of 398 accidents.   
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Figure 4.15: Distribution of accident type according to line type (%) 

It is also found from analysis that out of 1831 derailments, 41% took place in branch 

line, 33% in main line, 20% in yard line and 6% in Loop line. Out of 265 collisions at 

level crossing, 81% took place in main line, 16% in branch line and 3% in yard line.  

4.4.13 Distribution of accident casualties according to month 

Table 4.15: Distribution of accident casualties according to month 

Month Injuries Fatalities 

Total 

Casualties % 

Jan 58 19 77 8 

Feb 120 42 162 17 

Mar 19 22 41 4 

Apr 87 31 118 13 

May 33 14 47 5 

Jun 33 17 50 5 

Jul 48 33 81 9 

Aug 68 31 99 11 

Sep 21 15 36 4 

Oct 61 14 75 8 

Nov 19 4 23 2 

Dec 99 20 119 13 

Total 666 262 928 100 
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Figure 4.16: Distribution of accident casualties according to month 

From casualty analysis, it is found that majority of people injured in February (18%) 

followed by December (15%), April (13%) and August (10%). It is observed that most 

people died in February (16%). Next higher figures are 13% fatality in July, 12% in 

April and 12% in August. Out of total 928 casualties, 17% occurred in February, 13% 

in April and 13% in December. 

4.4.14 Distribution of accident casualties according to zone 

Table 4.16: Distribution of accident casualties according to zone 

Year 

East Zone West Zone 

Total Injurie

s 

Fatalitie

s 

Total 

Casualties 

Injurie

s 

Fatalitie

s 

Total 

Casualties 

2008 41 25 66 36 28 64 130 

2009 50 11 61 52 17 69 130 

2010 68 18 86 25 13 38 124 

2011 34 20 54 31 10 41 95 

2012 19 10 29 23 16 39 68 

2013 60 11 71 66 19 85 156 

2014 45 20 65 75 26 101 166 

2015 31 15 46 10 3 13 59 

Total 348 130 478 318 132 450 928 
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Figure 4.17: Distribution of accident casualties according to zone 

 

 

Figure 4.18: Distribution of accident casualties according to zone (%) 
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4.4.15 Distribution of accident casualties according to division 

Table 4.17: Distribution of accident casualties according to division 

Year 

Dhaka Chittagong Paksey Lalmonirhat 

Total 
Injuries Fatalities 

Total 

Casualties 
Injuries Fatalities 

Total 

Casualties 
Injuries Fatalities 

Total 

Casualties 
Injuries Fatalities 

Total 

Casualties 

2008 25 23 48 16 2 18 35 26 61 1 2 3 130 

2009 44 11 55 6 0 6 52 17 69 0 0 0 130 

2010 68 18 86 0 0 0 19 13 32 6 0 6 124 

2011 17 7 24 17 13 30 25 10 35 6 0 6 95 

2012 13 6 19 6 4 10 22 11 33 1 5 6 68 

2013 54 7 61 6 4 10 43 14 57 23 5 28 156 

2014 26 14 40 19 6 25 72 18 90 3 8 11 166 

2015 9 14 23 22 1 23 1 3 4 9 0 9 59 

Total 256 100 
356 

(38%) 
92 30 

122 

(13%) 
269 112 

381 

(41%) 
49 20 

69     

(8%) 

928 

(100%) 

 

Casualty analysis shows that injuries are higher in Paksey (40%) and Dhaka (39%) than Chittagong (14%) and Lalmonirhat (7%). Similar 

percentages are observed in case of fatalities like 43% in Paksey, 38% in Dhaka, 11% in Chittagong and 8% in Lalmonirhat. 
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4.4.16 Distribution of accident casualties according to line type 

Table 4.18: Distribution of accident casualties according to line type 

Year 

Main Loop Branch Yard 

Total 

Injuries Fatalities 
Total 

Casualties 
Injuries Fatalities 

Total 

Casualties 
Injuries Fatalities 

Total 

Casualties 
Injuries Fatalities 

Total 

Casualties 

2008 77 50 127 0 0 0 0 3 3 0 0 0 130 

2009 85 25 110 0 0 0 7 2 9 10 1 11 130 

2010 78 26 104 0 0 0 15 5 20 0 0 0 124 

2011 48 25 73 0 0 0 17 5 22 0 0 0 95 

2012 34 17 51 0 0 0 8 9 17 0 0 0 68 

2013 124 29 153 0 0 0 0 1 1 2 0 2 156 

2014 103 36 139 0 0 0 17 10 27 0 0 0 166 

2015 31 17 48 0 0 0 10 1 11 0 0 0 59 

Total 580 225 805 (87%) 0 0 0 (0%) 74 36 110 (12%) 12 1 13 (1%) 
928 

(100%) 

 

Injuries are found to be occurred mostly in main line (87%) followed by branch line (11%). Similarly, number of people died was higher in main 

line (86%) No casualty records are found in loop line. 
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4.4.17 Distribution of accident casualties according to accident type 

Table 4.19: Distribution of accident casualties according to accident type 

Accident Type Injuries Fatalities 
Total 

Casualties 

Head-on Collision 100 13 113 

Rear-end Collision 13 8 21 

Side Collision 0 1 1 

Averted Collision 0 0 0 

Collision at Level-Crossing 421 225 646 

Derailments 122 8 130 

Train Parting 0 0 0 

Signal Disregard/Over-Shooting 0 0 0 

Fire in Trains 6 5 11 

Train Running into Obstruction 1 2 3 

Others 3 0 3 

Total 666 262 928 

 

                          

       

Figure 4.19: Distribution of accident casualties according to accident type (%) 
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It is found from analysis that injuries are higher in collisions at level crossings. 63% out 

of 666 injuries occurred in collisions at level crossings followed by 18% in derailments. 

In case of 262 fatalities, the highest share is 86% in collisions at level crossings. Only 

5% people died in head-on collisions. 

4.5 Major Findings of the Study 

I. A total of 2409 railway accidents data have been analyzed in this study for the 8 

years period (2008-2015). The highest frequency of accidents was recorded in 

2008 (28%) and the lowest in 2015 (5%). It is seen that from 2008 to 2015, the 

rail accidents have been decreased by 81%. 

II. 928 casualties have been found to be occurred during the study period. They 

comprise 28% fatalities and 72% injuries. Casualties are found to be maximum in 

2014 (18%) and minimum in 2015 (6%). It is observed that injuries share a 

significantly higher percentage in the total casualties every year. The number of 

persons injured was higher during the period 2013-2014. No information was 

available on casualty classes (passengers or railway employees or other persons 

age, gender etc.) in BR.  

III. The standard fatal and non-fatal ratio is 1:5~1:7. But analysis shows that the 

average fatal and non-fatal ratio is 1:2.5 which is below the standard value. This 

indicates widespread data constraints and data under-reporting of accident 

injuries. So, both the quality and quantity of accident recording system should be 

enhanced.  

IV. Among several types of railway accidents occurred during the stated period, 

derailment was the most predominant type (76%). This might occur due to several 

reasons mostly associated with track, vehicle and operational failure which may 

be mitigated by track improvement, introducing GPS based vehicle tracking 

system etc. Next frequent type of accident was collision at level crossing (11%). 

This may be reduced by improving visibility, lighting facility, road conditions, by 

controlling speed, by ensuring the availability of speed-breakers, whistle boards, 

road signs, markings, signals and stop boards as per provisions. 

V. A very slight variation was observed in the percentages of accidents by month. 

Besides, the percentages of accidents shared by seven days of week were in 
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similar figure. So, it can be stated that occurrence of accidents is not dependent on 

month or days of week that much. 

VI. 65% railway accidents during the study period occurred within east zone and 35% 

within west zone. Dhaka (34%) and Chittagong (31%) divisions are found to be 

more accident-prone than Paksey (14%) and Lalmonirhat (21%) divisions. This 

might be due to higher number of passenger trains, higher speeds of passenger 

trains and freight trains in east zone than west zone. Conversion of existing higher 

speed track i.e. Meter Guage (MG) track to Broad Guage (BG) track gradually 

may help in causing less accidents in east zone.   

VII. Most accidents took place in main line (44%) followed by branch line (34%). 

Main line of a railway is used for through trains and is the principal artery of the 

system from which branch lines, yards and loops are connected. Main line and 

branch line remain busier all the time than other lines. Speeds of train on these 

lines are also higher. These might be the reasons behind more accident 

occurrences on main lines and branch lines. 

VIII. Only 4% out of 2409 accidents took place during festival period. So, it can be 

stated that festival periods have no profound effect on railway accidents. 

IX. In both the zones i.e. in all the four divisions, derailments occurred in greater 

shares than collision type accidents. This result may suggest that technical failures 

are more frequent than human or environmental failures. 

X. Most of the derailments (66%), collision at level crossing (64%) and head-on 

collisions (63%) occurred in east zone. This may be due to Meter Guage (MG) 

tracks and higher number of level crossings in this zone. As these tracks have 

narrow guage and lower weight limit, the tendency of derailments and collisions 

increases. But averted collisions occurred in higher percentages in west zone 

(66%) which may be because of wider Broad Guage (BG) and Dual Guage (DG) 

tracks.  

XI. Out of 1831 derailments, 33% took place in Dhaka, 33% in Chittagong, 24% in 

Lalmonirhat and 10% in Paksey. This might be because of MG type rail-tracks in 

Dhaka and Chittagong division but mostly BG and DG type rail-tracks in 

Lalmonirhat and Paksey division. In case of collisions at level crossing, 41% took 

place in Dhaka, 27% in Paksey, 23% in Chittagong, and 9% in Lalmonirhat. So, it 
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can be said that collisions occurred not only due to technical factors but also due 

to human factors, engineering factors and environmental factors. 

XII. Most of the derailments took place in branch line (41%) followed by main line 

(33%), yard line (20%) and loop line (6%). Collisions at level crossing were the 

highest in main line (81%). Hence, it is observed that main lines and branch lines 

require more attention in railway accident mitigation.   

XIII. Casualty analysis shows fluctuation throughout the years during the study period. 

There were almost similar share of injuries and fatalities in both the zones. 52% 

casualties took place in east zone and 48% in west zone. 

XIV. Casualties were higher in Paksey (41%) and Dhaka (38%) than Chittagong (13%) 

and Lalmonirhat (8%). So, more populous areas are always showing more 

fatalities and injuries due to rail accidents. Higher casualties occurred in main 

lines (87%) and branch lines (12%) as accident frequencies in these lines were 

found to be higher. 

XV. Collisions at level crossings caused more casualties (70%). 14% casualties took 

place in derailments. This indicates the highly risky situation at level crossings in 

our country. 

XVI. According to Railway Information Book 2014 and 2015, a total of 2540 accidents 

are recorded from 2007-08 to 2014-15 (APPENDIX-D). So, it is evident that 

collected data from COPS offices lack information of many accidents. 

XVII. According to Railway Information Book 2014 and 2015, a total of 1496 casualties 

(1165 injuries and 331 fatalities) are recorded from 2007-08 to 2014-15 

(APPENDIX-D). So, it is evident that collected data from COPS offices lack 

information of a major portion of casualties. 

4.6 Overview 

The railway accident data analysis performed in this chapter assesses the degree of 

exposure and safety situation of this major mode of transportation in Bangladesh. 

Despite some data limitations, this attempt to analysis observes the rail accident 

characteristics and their pattern. The analysis results have been discussed here and used 

to perform a comparative analysis among the three modes (road, rail and water) 

accidents data later. 
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5. WATERWAY ACCIDENT DATA ANALYSIS 

5.1 Introduction 

This chapter outlines the data collection procedure of waterway accidents in 

Bangladesh, limitation of data, analysis of waterway accidents data, major findings 

from analysis and so on.  

5.2 Data Collection 

The collection of waterway accident data took a huge time. Accidents data were 

collected from government organizations like Bangladesh Inland Water Transport 

Authority (BIWTA) and Department of Shipping (DOS) of the period from January 

2008 to December 2015. 

5.3 Limitation of Data 

Data limitation was found to be the greatest problem. Specific problems encountered 

during data collection are stated below: 

I. It was possible to collect the information on accidents only those are reported to 

the BIWTA and DOS as there is no other reliable organization in the country 

that keeps records of waterway accident data.  

II. During data collection it was observed that BIWTA collects only passenger 

launches accident data. They do not have a systematic accident database. 

Besides, they do not have any accident report form. They collect data in a 

register book where only 10(ten) parameters are listed those include i) name and 

registration number of launch, ii) name and address of the owner and the 

company, iii) date and time of occurrence of accident, iv) dimension of the 

launch, v) causes of accident, vi) location of accident, vii) damages due to 

accident, viii) injuries, ix) fatalities and x) comments (Appendix-H).  

III. It was also observed that DOS neither have any accident report form nor a 

systematic accident database. They record accident information of not only 

passenger launches but also of engine-boats, trawlers, cargos, tankers, speed-

boats, ferries etc. They keep records of accident information in register book by 

including i) date and time of occurrence ii) location of accident, iii) name of 

vessel and description of accident, iv) causes of accident, v) damages due to 
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accident, vi) injuries, vii) fatalities, viii) missing, ix) investigation committee 

formation, x) committee reports submission date, xi) case no. and xii) 

comments (Appendix-I).  

IV. Both the sources lack exact data necessary for analysis. They keep records of 

accident data which are essential for legal purposes and give more emphasis on 

the parameters related to legal issues. Besides, information is available in 

descriptive nature rather than technical and precise. So, extractions of scientific 

data required for accident analysis from these reports and subsequent matching 

with different sources of individual accidents are very much cumbersome, time 

consuming and in most cases impossible. Both the government departments 

keep records of major fatal accidents where the loss of valuable lives and 

resources took place in large number. As a result, many non-fatal accidents 

remain under-reported and information about these accidents remains 

unavailable.  

V. For this study, a total of 168 waterway accident cases are available to analyze. 

A list of collected data has been compiled using Microsoft Excel. It comprises 

data collected for each accident based on available information from the 

sources. The different parameters include date, time, day, location, district, 

weather condition, visibility condition, vessel name and type, cause of accident, 

condition of vessel after accident i.e. afloat or sunk, records of fatality, injury or 

missing, accident in festival period or not and source of data (Appendix-G). It 

was a very difficult, complex and time consuming task to compile information 

of each of 168 accidents from two different sources. Most of the information 

was not definite and created confusion. Some parameters like weather condition 

and visibility condition were determined by applying judgement to the relevant 

limited information available. In some cases, information about involved 

vessels type and afloat or sunk condition was confusing and not exact. Hence, 

personal judgement was applied. Besides, year-wise calendar was examined to 

find day and festival periods. Due to data limitation, percentages of values have 

been considered. 
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5.4 Analysis of Accident Data 

This study covers only reported waterway accidents to the BIWTA and DOS during the 

period from January 2008 to December 2015. Information on 168 accidents during this 

period was available from the sources. The accidents are analyzed according to 

different variables such as primary cause of accident, vessel type, time, day, month, 

year, weather condition, visibility condition etc. 

5.4.1 Annual distribution of accidents 

Yearly data of waterway accidents have been collected to perform the analysis. Based 

on the data higher accident-prone year has been identified. 

Table 5.1: Annual distribution of accidents 

Year 
No. of 

accidents 

Percentage of 

accidents 

2008 21 12 

2009 32 19 

2010 31 18 

2011 22 13 

2012 15 9 

2013 8 5 

2014 18 11 

2015 21 13 

Total 168 100 

 

 

Figure 5.1: Annual distribution of accidents 
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The annual distribution of waterway accidents suggests that the number of occurrences 

of accidents fluctuates during the stated period. There is a decreasing order of number 

of accidents from 2009 to 2013 but gradually it tends to increase from 2013 to 2015. 

The data shows that out of these 168 accidents, maximum number of accidents 

occurred in 2009 (19%) and the minimum in 2013 (5%). On an average 21 accidents 

take place each year. 

5.4.2 Annual distribution of casualties 

Along with accident frequencies, accident fatalities, injuries and missing persons 

records i.e. accident casualties have been collected. They are represented both yearly 

and in total. 

Table 5.2: Annual distribution of casualties 

Year Fatalities 
% 

fatalities 
Injuries 

% 

injuries 
Missing 

% 

missing 
Total % total 

2008 113 11 18 28 21 10 152 12 

2009 256 26 19 30 13 6 288 23 

2010 108 11 22 35 80 39 210 17 

2011 84 9 0 0 20 10 104 8 

2012 161 16 3 5 0 0 164 13 

2013 22 2 0 0 3 2 25 2 

2014 126 13 1 2 67 33 194 15 

2015 120 12 0 0 0 0 120 10 

Total 990 100 63 100 204 100 1257 100 

 

Table shows that total 1257 casualties occurred in 168 accidents during the study 

period. It is evident that average victims are more than respective accident numbers. 7.5 

casualties occurred per accident on average. Per accident fatalities, injuries and missing 

are 6, 0.4 and 1.2 respectively.  

 

Figure 5.2: Distribution of casualties (%) 
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The annual distribution of casualties suggests that the total casualties fluctuate 

considerably. Total casualties are found to be maximum in 2009 (23%) and minimum 

in 2013 (2%). The total casualties from 2008 to 2015 consist of 79% fatalities, 5% 

injuries and 16% missing.  

During the stated period, fatalities were highest in 2009 (26%) and lowest in 2013 

(2%). 124 people die per year on average. The number of persons injured was higher 

during the period 2008-2010. From 2011 to 2015 it started to decrease and became 

steady. Injuries was highest in 2010 (35%) and lowest in 2014 (2%). No records of 

injuries were found in 2011, 2013 and 2015. Per year 8 people are injured on average.  

During the stated period, missing people were highest in 2010 (39%) and lowest in 

2013 (2%). These values are unsteady. No records were found in 2012 and 2015. Per 

year 26 people are missing on average.  

Table 5.3: Distribution of waterway accident casualties (fatal & non-fatal ratio) 

Year   Fatal  

Non-Fatal  Fatal & 

Non-Fatal 

Ratio  Injured   Missing   Total  

2008 113 18 21 39  1: 0.3 

2009 256 19 13 32  1: 0.1  

2010 108 22 80 102  1: 0.9  

2011 84 0 20 20  1: 0.2 

2012 161 3 0 3  1: 0.02  

2013 22 0 3 3  1: 0.1  

2014 126 1 67 68 1: 0.5   

2015 120 0 0 0  N/A  

Total   990 63 204 267   1: 0.3 

 

During the study period, 990 casualties were fatal, whereas, non-fatal were only 267. In 

order to avoid confusion and due to convenience, missing persons records are 

considered non-fatal here. The standard fatal and non-fatal ratio is 1:5~1:7. But from 

analysis, it is seen that fatal and non-fatal ratio ranges from 1:0.02 to 1:0.9. 
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5.4.3 Distribution of accidents according to causes  

A waterway accident can be occurred due to a single cause or a combination of 

different causes. The most significant cause behind an accident can be regarded as the 

primary cause. In this study, various causes of accidents have been identified. The 

collision typed accidents among vessels occur in different patterns e.g. head-on 

collision, side-on collision, rear-end collision. Besides, collisions with bridge pier or 

sunk-material or submarine are also included in database. Inclement weather refers to 

Nor’wester or storm. Accidents also occur due to grounding. It occurs when the vessel 

gets stuck by ‘char’ which remains sunk in most of the cases.  In some cases, the reason 

behind an accident was not identified and hence not reported by the sources. Those are 

termed ‘unreported’. Following table and figures show the distribution of accidents 

according to causes and their respective percentages.  

Table 5.4: Distribution of accidents according to causes 
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2008 16 2 1 0 0 1 0 0 0 1 21 

2009 18 1 1 2 3 2 2 0 2 1 32 

2010 16 1 1 1 4 2 1 0 1 4 31 

2011 17 1 1 2 0 0 0 1 0 0 22 

2012 9 1 0 1 2 0 1 0 1 0 15 

2013 5 0 2 0 0 0 0 0 1 0 8 

2014 9 2 1 1 1 1 1 0 0 2 18 

2015 11 3 2 0 2 1 0 2 0 0 21 

Total 101 11 9 7 12 7 5 3 5 8 168 

% 60 7 5 4 7 4 3 2 3 5 100 
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Figure 5.3: Distribution of accidents according to causes (%) 

It is observed from the analysis of 168 accident cases that 60% accidents were of 

‘collision’ type. It was the most frequent cause of accident followed by 

‘turbulence/high tide’ (7%) and ‘inclement weather’ (7%). The least frequent type of 

accident was found ‘fire’ (2%) followed by ‘damages to vessel’ (3%) and ‘others’ 

(3%). It is a serious matter that 5% accidents were recorded without mentioning the 

reasons behind. 

From the year-wise data, it is found that ‘collision’ is the major cause of accidents and 

13 collisions take place per year on average. 

5.4.4 Distribution of involved vessels types under accidents 

Based on available data, accident involved vessels are identified and listed in nine 

categories for analysis. As the sand-carrying trawlers or boats occupy a major portion 

of share, they are represented separately from the goods-carrying vessels. Some 

vessels’ types are not reported exactly in the data. It is not mentioned whether they 

carry goods or passengers. They are termed as ‘unknown’. 
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Table 5.5: Distribution of involved vessels types under accidents 
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2008 15 16 1 3 0 1 1 0 2 39 

2009 13 20 2 6 3 1 0 0 3 48 

2010 15 17 1 3 3 0 2 2 2 45 

2011 9 11 2 6 2 1 1 0 4 36 

2012 14 9 0 1 1 0 0 0 2 27 

2013 3 2 1 1 0 1 0 0 5 13 

2014 6 13 0 0 4 0 1 0 5 29 

2015 15 13 0 2 1 1 0 0 1 33 

Total 90 101 7 22 14 5 5 2 24 270 

% 33 37 3 8 5 2 2 1 9 100 

 

 

Figure 5.4: Distribution of involved vessels types under accidents 
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It is observed from analysis that most of the vessels involved in accidents were of 

passenger vessel type (37%) followed by the cargos (33%). Speed-boats held the least 

share (1%).  

Yearly distribution of accidents based on involved vessels type shows that each year a 

large number of passenger vessels fall in accidents. On an average, 13 passenger 

vessels and 12 cargos are involved in accidents per year. 

5.4.5 Monthly distribution of accidents 

Accidents occur throughout the year. Twelve months accident frequencies and 

percentages are presented in this study. 

Table 5.6: Monthly distribution of accidents 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

2008 1 1 0 2 2 2 2 4 5 1 0 1 21 

2009 4 7 2 2 1 1 1 4 1 6 1 2 32 

2010 4 4 2 5 3 3 2 1 4 0 1 2 31 

2011 4 1 2 1 2 0 2 3 3 0 3 1 22 

2012 2 0 4 2 0 0 2 3 1 0 0 1 15 

2013 1 2 0 1 0 1 0 2 0 1 0 0 8 

2014 2 0 1 0 2 1 1 3 1 2 4 1 18 

2015 2 2 1 4 3 2 0 2 2 2 1 0 21 

Total 20 17 12 17 13 10 10 22 17 12 10 8 168 

% 12 10 7 10 8 6 6 13 10 7 6 5 100 

 

 

Figure 5.5: Monthly distribution of accidents 
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Monthly distribution of accidents suggests that accidents occur in Bangladesh all round 

the year. From the eight years (2008-2015) data, it is observed that higher accidents 

occurred during August (13%) followed by January (12%). February, April and 

September have the similar share (10%). Least accidents are found to be occurred in 

December (5%). 

Analysis suggests averaged 3 accidents per year in January, 2 in February, 2 in March, 

2 in April, 2 in May, 1 in June, 1 in July, 3 in August, 2 in September, 2 in October, 1 

in November and 1 in December. 

5.4.6 Hourly distribution of accidents 

For precise analysis, 24 hours of a day are arranged in four time groups each consisting 

of six hours. Accident frequencies and percentages are mentioned according to these 

time groups. 
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Table 5.7: Hourly distribution of accidents 

Time 

Group 
Hour 

No. of Accidents 
Hourly 

Total 

Time 

Group 

Total 

% 

2008 2009 2010 2011 2012 2013 2014 2015 

0 A.M.- 

6 A.M. 

00–01 1 0 1 1 0 0 0 2 5 

31 18 

01–02 0 0 1 3 0 0 1 1 6 

02–03 1 0 1 0 0 0 1 0 3 

03–04 2 1 0 1 1 1 0 0 6 

04–05 1 0 2 0 0 0 0 1 4 

05–06 2 2 1 2 0 0 0 0 7 

6 A.M.- 

12 P.M. 

06–07 0 3 0 1 0 0 0 0 4 

35 21 

07–08 0 1 1 0 1 2 1 0 6 

08–09 1 1 1 2 0 0 0 1 6 

09–10 0 0 2 2 0 0 1 1 6 

10–11 1 2 1 0 2 0 1 1 8 

11–12 0 2 1 0 0 0 0 2 5 

12 

P.M.- 6 

P.M. 

12–13 0 2 3 1 0 0 0 3 9 

36 21 

13–14 0 2 0 0 1 0 0 1 4 

14–15 4 0 2 0 1 0 1 0 8 

15–16 2 3 0 1 0 0 1 0 7 

16–17 2 0 0 3 0 0 0 1 6 

17–18 0 0 1 0 0 0 0 1 2 

6 P.M.- 

0 A.M. 

18–19 0 3 1 2 0 0 0 2 8 

36 21 

19–20 1 1 3 0 2 0 1 0 8 

20–21 0 3 2 0 0 0 1 0 6 

21–22 0 0 3 0 0 0 0 2 5 

22–23 0 2 2 1 0 0 0 1 6 

23–24 0 0 1 1 0 0 1 0 3 

Unreported 3 4 1 1 7 5 8 1 30 30 18 

Total 21 32 31 22 15 8 18 21 168 168 100 
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Figure 5.6: Hourly distribution of accidents 

On the basis of hourly distribution of accidents, the highest frequency is found between 

12 P.M. to 13 P.M. and the lowest between 17 P.M. to 18 P.M. Time group analysis 

suggests that three groups have similar accident frequencies. They are 6 A.M.-12 P.M. 

(21%), 12 P.M.-6 P.M. (21%) and 6 P.M.-0 A.M. (21%). It is found that at midnight (0 

A.M.-6 A.M.) least accidents occurred (18%).  

Year-wise time group analysis shows that during 0 A.M.-6 A.M., accident frequencies 

were higher in 2008 and in 2011; during 6 A.M.-12 P.M., higher in 2009; during 12 

P.M.-6 P.M., higher frequencies range from 2008 to 2010; during 6 P.M.-0 A.M., 

higher in 2009 and in 2010. It is obvious that from 2008 to 2011, a large number of 

accidents took place within 24 hours. On an average 4 accidents occur within time 

group 0 A.M.-6 A.M. per year and 5 accidents within each of 6 A.M.-12 P.M., 12 P.M.-

6 P.M. and 6 P.M.-0 A.M. time groups.  

 

 

 

 

 

 

 

0 

5 

10 

15 

20 

25 

30 

35 

40 

N
o
. 
o
f 

A
cc

id
en

ts
 

Hour 



162 
 

 
 

5.4.7 Distribution of accidents according to district 

A total of 26 districts are analyzed where accidents took place during 2008-2015.  

Table 5.8: Distribution of accidents according to district 

District 
No. of accidents 

Total % 
2008 2009 2010 2011 2012 2013 2014 2015 

Bagerhat 0 0 1 0 0 0 2 1 4 2.4 

B.baria 0 1 0 1 0 0 0 0 2 1.2 

Barisal 5 6 3 4 3 1 5 3 30 17.9 

Bhola 0 2 0 0 0 0 0 1 3 1.8 

Barguna 0 0 0 0 0 0 0 1 1 0.6 

Chandpur 4 4 3 1 3 1 1 4 21 12.5 

Chittagong 2 2 7 1 1 2 1 3 19 11.3 

Dhaka 4 4 1 1 1 0 1 0 12 7.1 

Faridpur 0 1 0 0 0 0 0 0 1 0.6 

Gopalganj 0 0 0 0 0 0 1 0 1 0.6 

Jessore 0 0 1 1 0 0 0 0 2 1.2 

Jhalkathi 0 1 0 0 0 0 0 0 1 0.6 

Khulna 1 4 3 1 1 1 3 2 16 9.5 

Kishoreganj 1 2 2 0 1 0 0 0 6 3.6 

Lakshmipur 0 0 1 0 3 0 0 1 5 3.0 

Madaripur 0 2 0 0 0 0 0 0 2 1.2 

Manikganj 0 0 0 0 0 0 0 1 1 0.6 

Munshiganj 0 0 3 2 1 1 2 2 11 6.5 

Narail 0 0 0 1 0 0 0 0 1 0.6 

Narayanganj 1 0 3 2 0 1 0 1 8 4.8 

Narsingdi 0 0 0 1 0 0 0 0 1 0.6 

Noakhali 0 1 0 1 1 0 0 0 3 1.8 

Patuakhali 2 2 0 0 0 0 2 1 7 4.2 

Pirojpur 0 0 0 2 0 0 0 0 2 1.2 

Shariatpur 0 0 1 1 0 1 0 0 3 1.8 

Sunamganj 1 0 2 2 0 0 0 0 5 3.0 

Total 21 32 31 22 15 8 18 21 168 100.0 
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District-wise distribution of waterway accidents shows that Barisal is the most 

accident–prone district. 17.9% waterway accidents occurred within this region. Next 

vulnerable districts include Chandpur (12.5%), Chittagong (11.3%) and Khulna (9.5%). 

Least accidents took place in the districts Barguna (.6%), Faridpur (.6%), Gopalganj 

(.6%), Jhalkathi (.6%), Manikganj (.6%), Narail (.6%) and Narsingdi (.6%). 

In Barisal, most of the accidents occurred in 2009. On an average 4 accidents take place 

per year in Barisal. For Chandpur, Chittagong and Khulna per year accidents averages 

3, 3 and 2 respectively.  

5.4.8 Accident distribution according to final condition of the vessels after accident 

After the occurrence of an accident, the vessels involved may sunk or remain afloat. 

These final conditions of vessels after accidents are identified.  

Table 5.9: Accident distribution according to final condition of the vessels after 

accident 

Year 
No. of Accidents 

Total 
Afloat Sunk Unreported 

2008 6 12 3 21 

2009 2 23 7 32 

2010 3 22 6 31 

2011 1 18 3 22 

2012 3 12 0 15 

2013 0 6 2 8 

2014 0 14 4 18 

2015 2 15 4 21 

Total 17 122 29 168 

% 10 73 17 100 
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Figure 5.7: Accident distribution according to final condition of the vessels after 

accident (%) 

From the analysis it is observed that out of 168 accidents, vessels are found to be sunk 

after the occurrence of 73% accidents. Besides, in case of only 10% accidents, vessels 

remain afloat and condition of vessels of about 17% accidents are not reported. Yearly 

data shows that per year vessels are sunk in 15 accidents on average. 

5.4.9 Accident distribution according to number of involved vessels under a 

particular accident 

An accident may involve one or more than one vessel. The number of vessels involved 

in each accident are found out and categorized. 

Table 5.10: Accident distribution according to number of involved vessels under a 

particular accident 

Year 
No. of Accidents 

Total 
One Two Three 

2008 4 16 1 21 

2009 16 16 0 32 

2010 18 12 1 31 

2011 9 12 1 22 

2012 5 8 2 15 

2013 4 3 1 8 

2014 8 9 1 18 

2015 10 10 1 21 

Total 74 86 8 168 

% 44 51 5 100 
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Figure 5.8: Accident distribution by no. of involved vessels (%) 

Analysis shows that in 51% cases, accidents involve two vessels. 44% accidents occur 

involving one vessel and only 5% accidents take place where there are three vessels. 

On an average 11 accidents involve two vessels during the incidents and 9 accidents 

involve one vessel per year. 

5.4.10 Distribution of accidents according to weather condition 

Three types of weather conditions have been considered during analysis. Fair weather 

condition indicates clear sky and normal wind speed, Stormy weather condition refers 

to cloudy sky and/or abnormal wind speed and foggy weather condition stands for 

presence of fog.  

Table 5.11: Distribution of accidents according to weather condition 

Year Fair Stormy Foggy Unknown Total 

2008 18 2 0 1 21 

2009 28 3 0 1 32 

2010 23 4 0 4 31 

2011 20 2 0 0 22 

2012 12 3 0 0 15 

2013 7 0 1 0 8 

2014 13 3 0 2 18 

2015 16 5 0 0 21 

Total 137 22 1 8 168 

% 81 13 1 5 100 
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Most of the accidents occurred in fair weather condition (81%). In stormy weather, 

13% accidents took place. Only 1% accidents occurred in foggy condition. Weather 

condition about 5% accidents could not be identified. Per year 17 accidents occurred in 

fair weather and 3 accidents in stormy weather. 

5.4.11 Distribution of accidents according to visibility condition 

Two types of visibility conditions are considered. Good visibility indicates mainly day 

time whereas poor visibility refers to night time or storm or fog time. As day and night 

time vary round the year, it has influence on accident occurrences. 

Table 5.12: Distribution of accidents according to visibility condition 

Year Good Poor Unknown Total 

2008 9 9 3 21 

2009 13 15 4 32 

2010 11 19 1 31 

2011 9 12 1 22 

2012 3 5 7 15 

2013 1 2 5 8 

2014 3 7 8 18 

2015 9 12 0 21 

Total 58 81 29 168 

% 35 48 17 100 

 

Maximum accidents (48%) occurred in poor visibility condition. 35% accidents were 

found to be occurred in good visibility condition whereas visibility condition about 

17% accidents was not known. On average 10 accidents took place in poor visibility 

and 7 in good visibility per year. 

5.4.12 Distribution of accidents according to day of week  

From the date of occurrence of accidents, the days of week are obtained and accidents 

are distributed according to them. 
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Table 5.13: Distribution of accidents according to day of week 

Year Sun Mon Tue Wed Thu Fri Sat Total 

2008 4 7 4 2 2 0 2 21 

2009 5 7 3 5 1 6 5 32 

2010 4 3 4 9 4 2 5 31 

2011 0 4 1 4 4 3 6 22 

2012 1 1 3 5 2 1 2 15 

2013 0 0 3 0 1 1 3 8 

2014 4 2 3 2 3 3 1 18 

2015 2 2 5 2 3 5 2 21 

Total 20 26 26 29 20 21 26 168 

% 12 16 15 17 12 13 15 100 

 

From analysis, it is observed that accidents occur throughout week. The percentages of 

accidents shared by seven days of week are in similar figure. 24 accidents occur per day 

of a week on average during the study period. 

5.4.13 Distribution of accidents according to festival period of year  

Festive periods include those times in a year when religious festivals like Eid, Puja 

occur. During those periods crowd of people in passenger vessels is a common sight in 

Bangladesh. And accidents during festive periods cause huge damages and losses rather 

than regular times. So, analysis separates accident frequencies in this regard. 

Table 5.14: Distribution of accidents according to festival period of year 

Year Festival period Non-festival period Total 

2008 4 17 21 

2009 2 30 32 

2010 3 28 31 

2011 3 19 22 

2012 2 13 15 

2013 2 6 8 

2014 4 14 18 

2015 1 20 21 

Total 21 147 168 

% 12 88 100 
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It is seen from analysis that 12% of 168 accidents took place during festival period. Per 

year 3 accidents are happened in festival period on average. 

5.4.14 Cross-tabulation: accident causes-month 

Table 5.15: Cross-tabulation: accident causes-month 

Month 
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Jan 14 0 0 3 0 1 0 0 1 1 20 

Feb 12 0 2 1 2 0 0 0 0 0 17 

Mar 9 2 0 0 0 1 0 0 0 0 12 

Apr 9 1 1 0 2 0 0 0 1 3 17 

May 3 5 1 0 2 0 0 1 0 1 13 

Jun 3 2 1 0 1 0 1 1 0 1 10 

Jul 9 0 0 0 1 0 0 0 0 0 10 

Aug 14 1 1 1 1 2 0 0 1 1 22 

Sep 10 0 2 0 3 1 0 0 1 0 17 

Oct 6 0 0 1 0 1 2 1 1 0 12 

Nov 5 0 1 1 0 1 1 0 0 1 10 

Dec 7 0 0 0 0 0 1 0 0 0 8 

Total 101 11 9 7 12 7 5 3 5 8 168 

 

 

Figure 5.9: Cross-tabulation: accident causes-month 
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Analysis suggests that accidents due to collision are always in higher frequencies 

throughout the year except May and June. During this time most of the accidents 

occurred due to inclement weather. 

5.4.15 Cross-tabulation: accident causes-time group 

Table 5.16: Cross-tabulation: accident causes-time group 

Time Group 
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0 A.M.- 6 A.M. 27 1 1 0 0 1 0 1 0 0 31 

6 A.M.-12 P.M. 21 3 1 2 5 2 0 1 0 0 35 

12 P.M.- 6 P.M. 14 5 2 4 3 3 1 0 1 3 36 

6 P.M.- 0 A.M. 24 1 2 0 2 1 1 1 2 2 36 

Unreported 15 1 3 1 2 0 3 0 2 3 30 

Total 101 11 9 7 12 7 5 3 5 8 168 

 

Analysis suggests that most of collision-type accidents occurred between 0 A.M. and 6 

A.M. followed by 6 P.M. - 0 A.M. i.e. during night time. On the other hand, most 

accidents due to inclement weather (46%), overloading (22%) and stability failure 

(57%) took place between 12 P.M. and 6 P.M. i.e. during afternoon. Accidents due to 

turbulence or high tide had highest proportion during time group 6 A.M.-12 P.M. 

(41%) i.e. in the morning. 
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5.4.16 Cross-tabulation: accident causes-involved vessels types 

Table 5.17: Cross-tabulation: accident causes-involved vessels types 

Accident causes 

No. of vessels under accident 
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Collision 62 70 6 18 11 3 2 2 22 196 

Inclement weather 4 6 0 1 0 0 0 0 1 12 

Overloading 7 2 0 1 0 0 0 0 0 10 

Stability Failure 1 6 1 1 0 0 0 0 0 9 

Turbulence/High tide 3 7 0 1 1 1 0 0 0 13 

Grounding 5 1 0 0 1 0 0 0 0 7 

Damages to vessel 1 1 0 0 0 1 1 0 1 5 

Fire 0 1 0 0 1 0 1 0 0 3 

Others 1 6 0 0 0 0 0 0 0 7 

Unreported 6 1 0 0 0 0 1 0 0 8 

Total 90 101 7 22 14 5 5 2 24 270 

 

The cross-tabulation analysis suggests that out of 196 vessels involved in collisions, 

36% were passenger vessels (36%) and 32% were cargos. Passenger vessels were 

involved in large number (50%) of accidents due to inclement weather. The subsequent 

shares were of the cargos (34%). In case of accidents due to overloading, cargos were 

mostly involved (70%). Passenger vessels and sand carrying vessels had 20% and 10% 

share respectively. ‘Grounding’ type accidents involved mostly the cargos (72%). 
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5.4.17 Cross-tabulation: accident causes-district 

Table 5.18: Cross-tabulation: accident causes-district 

District/ 

Location 
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Bagerhat 2 0 1 0 0 1 0 0 0 0 4 

B.baria 2 0 0 0 0 0 0 0 0 0 2 

Barisal 22 1 0 1 1 3 0 0 2 0 30 

Bhola 1 1 1 0 0 0 0 0 0 0 3 

Barguna 0 0 0 0 1 0 0 0 0 0 1 

Chandpur 15 1 0 0 1 0 1 2 1 0 21 

Chittagong 7 2 2 1 0 2 1 0 0 4 19 

Dhaka 11 0 0 0 1 0 0 0 0 0 12 

Faridpur 1 0 0 0 0 0 0 0 0 0 1 

Gopalganj 0 0 0 0 0 0 0 0 0 1 1 

Jessore 2 0 0 0 0 0 0 0 0 0 2 

Jhalkathi 1 0 0 0 0 0 0 0 0 0 1 

Khulna 8 0 3 1 2 1 0 0 0 1 16 

Kishoreganj 2 1 0 0 2 0 0 0 0 1 6 

Lakshmipur 3 0 0 0 1 0 1 0 0 0 5 

Madaripur 1 0 0 1 0 0 0 0 0 0 2 

Manikganj 1 0 0 0 0 0 0 0 0 0 1 

Munshiganj 6 2 0 0 2 0 0 1 0 0 11 

Narail 0 0 0 1 0 0 0 0 0 0 1 

Narayanganj 6 0 1 0 0 0 0 0 0 1 8 

Narsingdi 0 1 0 0 0 0 0 0 0 0 1 

Noakhali 1 0 0 0 1 0 0 0 1 0 3 

Patuakhali 4 1 0 1 0 0 1 0 0 0 7 

Pirojpur 2 0 0 0 0 0 0 0 0 0 2 

Shariatpur 1 0 0 0 0 0 1 0 1 0 3 

Sunamganj 2 1 1 1 0 0 0 0 0 0 5 

Total 101 11 9 7 12 7 5 3 5 8 168 
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In Barisal, most collision typed accidents (22%) occurred. Chandpur (15%) is the next 

victim for the occurrence of collisions. Accidents due to inclement weather were found 

to be occurred mostly in Chittagong (18%) and in Munshiganj (18%) districts. In 

Khulna, overloading typed accidents mostly occurred (33%). Chittagong also had large 

share of overloading-type accidents (22%). 

Accidents due to stability failure were occurred evenly in the districts like Chittagong, 

Khulna, Barisal etc. Accidents because of turbulence or high tide or excessive current 

took place mostly in Khulna, Kishoreganj and Munshiganj (17% per district). Most 

accidents due to grounding took place in Barisal (43%) and Chittagong (29%). 

Chandpur, Chittagong, Lakshmipur, Patuakhali and Shariatpur have similar share (20% 

per district) on accidents due to vessel damage. 

5.4.18 Cross-tabulation: accident causes-weather condition 

Table 5.19: Cross-tabulation: accident causes-weather condition 

Accident causes 

Weather Condition 

Fair Stormy Foggy Unknown Total 

Collision 100 0 1 0 101 

Inclement weather 0 11 0 0 11 

Overloading 9 0 0 0 9 

Stability Failure 7 0 0 0 7 

Turbulence/High tide 1 10 0 0 11 

Grounding 7 0 0 0 7 

Damages to vessel 5 0 0 0 5 

Fire 2 1 0 0 3 

Others 6 0 0 0 6 

Unreported 0 0 0 8 8 

Total 137 22 1 8 168 

 

Most of the collisions occurred in fair weather (99%). 100% accidents due to 

overloading, stability failure, grounding, damages to vessel and others were found to be 

occurred in fair weather. In stormy weather, most of the accidents due to Nor’wester, 

storm, turbulence, high tide, excessive current took place. 1% collision happened in 

foggy weather. Accidents caused by fire were found to be occurred 67 % in fair 

weather and 33% in stormy weather. 
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5.4.19 Cross-tabulation: festival period of year-involved vessels types 

Table 5.20: Cross-tabulation: festival period of year-involved vessels types 

 

No. of vessels under accident 

C
a

rg
o
 

P
a

ss
e
n

g
er

 

V
es

se
l,

  
P

V
 

G
o

o
d

s-

C
a

rr
y

in
g
 

V
es

se
l,

 G
C

V
 

S
a

n
d

-

C
a

rr
y

in
g
 

V
es

se
l,

 S
C

V
 

O
il

 T
a

n
k

er
, 

O
T

 

F
is

h
in

g
 

V
es

se
l 

F
er

ry
 

S
p

ee
d

-b
o

a
t 

U
n

k
n

o
w

n
 

T
o

ta
l 

Festive 

period 
7 22 0 1 0 1 0 1 3 35 

Non-

festive 

period 

83 79 7 21 14 4 5 1 21 235 

Total 90 101 7 22 14 5 5 2 24 270 

 

Accidents occurred in festival periods mostly involved passenger vessels (63%) than 

any other vessel type. 

5.4.20 Distribution of fatalities according to festival period of year  

Consideration has been given on accident fatalities during festive period. 

Table 5.21: Distribution of fatalities according to festive period of year 

Year Fatalities in festival period Fatalities in non-festival period Total 

2008 5 108 113 

2009 132 124 256 

2010 0 108 108 

2011 1 83 84 

2012 1 160 161 

2013 0 22 22 

2014 50 76 126 

2015 4 116 120 

Total 193 797 990 

% 19 81 100 

 

Analysis suggests that out of 990 fatalities, 19% (193 people) happened during festival 

period of year. 132 people died in 2009 which is the maximum during festival period. 
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5.4.21 Distribution of fatalities against accident causes  

Table 5.22: Distribution of fatalities against accident causes 

Accident causes Fatalities % fatalities 

Collision 607 62 

Inclement weather 158 16 

Overloading 100 10 

Stability Failure 11 1 

Turbulence/High tide 100 10 

Grounding 0 0 

Damages to vessel 4 0 

Fire 0 0 

Others 3 0 

Unreported 7 1 

Total 990 100 

 

Analysis of accident fatalities shows that maximum fatalities (62%) had been faced by 

collision-type accidents. Inclement weather (16%), overloading (10%) and 

turbulence/high tide (10%) type accidents were also responsible for a great loss of 

human lives.  

5.4.22 Distribution of fatalities against weather condition 

Table 5.23: Distribution of fatalities against weather condition 

Weather 

condition 
Fatalities % Fatalities 

Fair 728 73 

Stormy 255 26 

Foggy 0 0 

Unknown 7 1 

Total 990 100 

 

Most fatalities took place in fair weather (73%). 26% people died in stormy weather. 
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5.4.23 Distribution of fatalities against visibility condition 

Table 5.24: Distribution of fatalities against visibility condition 

Visibility 

Condition 
Fatalities % Fatalities 

Good 310 31 

Poor 672 68 

Unknown 8 1 

Total 990 100 

 

Analysis of fatalities show that in accidents with poor visibility, 68% fatalities occurred 

which was about 2 times more than fatalities in good visibility (31%).  

5.4.24 Distribution of fatalities against district 

Table 5.25: Distribution of fatalities against district 

District/Location Fatalities % Fatalities 

Bagerhat 1 0 

B.baria 43 4 

Barisal 60 6 

Bhola 91 9 

Barguna 7 1 

Chandpur 45 5 

Chittagong 6 1 

Dhaka 75 8 

Faridpur 14 1 

Gopalganj 0 0 

Jessore 0 0 

Jhalkathi 0 0 

Khulna 2 0 

Kishoreganj 124 13 

Lakshmipur 0 0 

Madaripur 10 1 

Manikganj 81 8 

Munshiganj 298 30 

Narail 1 0 

Narayanganj 36 4 

Narsingdi 8 1 

Noakhali 1 0 

Patuakhali 22 2 

Pirojpur 1 0 

Shariatpur 0 0 

Sunamganj 64 6 

Total 990 100 
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Munshiganj was the most vulnerable district to waterway accident fatalities. 30% 

fatalities took place here followed by 13% in Kishoreganj.  

5.5 Major Findings of the Study 

I. Out of 168 accidents data analyzed in this study for the 8 years period (2008-

2015), the highest frequency of accidents was recorded in 2009 (19%) and the 

lowest in 2013 (5%). There was a fluctuation of accident occurrences during the 

stated period. From 2009 to 2013, accidents exhibit a decreasing pattern but 

gradually it tends to increase from 2013 to 2015.  

II. Analysis of waterway accident casualty shows that a considerable number of 

people die every year due to accidents. 1257 casualties were found to be 

occurred during the study period. They comprise 79% fatalities, 5% injuries and 

16% missing. It is observed that fatalities shared a significantly higher 

percentage in the total casualties every year. Missing persons’ percentage was 

found to be more than the percentage of people injured. This indicates the 

inherent weaknesses of the rescue operation in the inland waterways. No 

information was available on casualty classes (passengers or employees or other 

persons age, gender etc.) in BIWTA or DOS.  

III. The standard fatal and non-fatal ratio is 1:5~1:7. But from analysis, it is seen 

that fatal and non-fatal ratio ranges from 1:0.02 to 1:0.9 which is far below the 

standard value. This indicates widespread data constraints and data under-

reporting of accident injuries. 

IV. Accidents of several types occurred during the stated period. Of them, collision 

was the most predominant type. 60% of all the accidents took place because of 

collision. This may be due to human errors or bad weather or mechanical failure 

of the vessel or due to combination of them. The working environment for 

masters and drivers need to be improved in order to prevent them from getting 

reluctant to their responsibilities and getting fatigue. Besides, avoiding stormy 

or foggy weather, using latest technology and quality materials in designing and 

construction of the marine vessels may be effective in reducing collisions. 

V. Next frequent types of accidents were inclement weather (7%), turbulence/high 

tide/excessive current (7%) and overloading (5%). As the vessels in our country 

are often not capable to withstand the wind and wave forces of storms like 
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Nor’wester, they eventually capsize. This type of accidents may be decreased 

by keeping away from adverse weather through proper weather forecasting 

system. 

VI. It is very distressing to observe that out of total 270 vessels involved in 

accidents during the stated period, most (37%) were passenger carrying vessels 

(launch, steamer, trawler, boat etc.) followed by the goods carrying cargos 

(33%). Hence, casualties were always in high rate.  

VII. More accidents occurred during August (13%) followed by January (12%). 

February, April and September had the similar share (10%). The occurrence of 

accidents was not variable with days of week that much as the percentages of 

accidents shared by seven days of week were in similar figure.  

VIII. Analysis on hourly distribution of accidents suggests that accidents occurred all 

round the clock. Three time groups had similar accident frequencies. They are 6 

A.M.-12 P.M. (21%), 12 P.M.-6 P.M. (21%) and 6 P.M.-0 A.M. (21%). It was 

found that at midnight (0 A.M.-6 A.M.) less accidents occurred (18%). So, it 

can be said that time was not a major factor behind waterway accidents. 

Analysis was beyond 18% accidents of which time was not reported. So, a large 

portion of data was missing for hourly distribution of accidents. 

IX. Major portion of accidents took place in Barisal (17.9%) followed by Chandpur 

(12.5%), Chittagong (11.3%) and Khulna (9.5%). It is observed that more 

accidents took place in the southern part of the country and the region that 

possess very large river estuaries.  

X. In case of 73% accidents, vessels were found to be sunk. This indicates the 

reason behind high casualties. Besides, two vessels per accidents were involved 

in 51% cases. This indicates higher occurrences of collision typed accidents. 

XI. Most of the accidents occurred in fair weather condition (81%). In stormy 

weather, 13% accidents took place. Only 1% accidents occurred in foggy 

weather. So, the occurrence of most accidents in fair weather condition 

emphasize on the involvement of human error, carelessness, vessels error and 

lack of safety regulations in inland water transportation sector rather than the 

environmental factors.  
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XII. Accidents in poor visibility condition were higher (48%) than accidents in good 

visibility condition (35%). This implies the absence of night time safety 

measures in the inland waterways of Bangladesh. So, ensuring proper lighting 

facility at night and in poor visibility may be helpful in this regard. 

XIII. A considerable share (12% out of 168 accidents) took place during festival 

period of the year. This emphasizes on ensuring rules, regulations and safety 

during those times. 

XIV. Accidents due to collision were always in higher frequencies throughout the 

year except in May and June. During this time most of the accidents occurred 

due to inclement weather which includes Nor’wester, cyclone and other storms. 

Most of collision-type accidents occurred during night time. On the other hand, 

most accidents due to inclement weather, overloading and stability failure took 

place during afternoon. Accidents due to turbulence or high tide had highest 

proportion in the morning. 

XV. It is an alarming issue that passenger vessels had the largest share in almost all 

types of accidents. Most collisions (22%) occurred in Barisal district followed 

by Chandpur (15%). Accidents due to inclement weather were found to be 

occurred mostly in Chittagong (18%) and in Munshiganj (18%) districts. In 

Khulna, overloading typed accidents mostly occurred (33%). Chittagong also 

had large share of overloading-type accidents (22%). 

XVI. Most of the collisions occurred in fair weather (99%). In stormy weather, most 

of the accidents due to Nor’wester, storm, turbulence, high tide, excessive 

current took place. So, it may be stated that bad weather or limited vision due to 

fog or mist might not be the only factors behind these accidents. Rather human 

errors, vessel design factors, machinery faults are to be considered with greater 

importance. 

XVII. Accidents in festival periods lied in the region July-December. Out of 990 

fatalities, 19% (193 people) happened during festival period of year. Besides, 

accidents occurred in festival periods involved passenger vessels more (63%) 

than any other vessel type. So, ensuring special safety measures to reduce the 

accidents and casualties in the inland waterways during festivals is an important 

issue in Bangladesh. 
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XVIII. A huge number of people died (62% out of 990 fatalities) only in collision-type 

accidents. Inclement weather (16%), overloading (10%) and turbulence/high 

tide (10%) type accidents were also responsible for a great loss of human lives.  

XIX. Most fatalities took place in fair weather (73%) as a consequence of higher 

accident occurrences in this weather. 26% people died in stormy weather. In 

accidents with poor visibility, 68% death occurred which was more than 

fatalities in good visibility (31%). Higher fatalities took place in accidents 

occurred in Munshiganj district (30%).  

5.6 Overview 

The waterway accident data analysis performed in this chapter assesses the degree of 

exposure and safety situation of this major mode of transportation in Bangladesh. 

Despite some data limitations, this attempt to analysis observes the riverway accident 

characteristics and their pattern. The analysis results have been discussed here and used 

to perform a comparative analysis among the three modes (road, rail and water) 

accidents data later. 

 



 

 

 

 

 

 

CHAPTER 6 

 



6. COMPARATIVE ACCIDENT DATA ANALYSIS 

6.1 Introduction 

This chapter outlines the comparative analysis of accidents data of three modes in 

Bangladesh, limitation of data for comparative analysis, major findings from analysis and 

so on.  

6.2 Limitation of Data for Comparative Analysis 

Data limitation was found to be the greatest problem during comparative analysis. Specific 

problems encountered are stated below: 

I. During data collection, road accidents data of the year 2015 were not found ready to 

collect at ARI. Data from 2008 to 2014 were available. On the other hand, railway and 

waterway accident data from 2008 to 2015 were found available at the respective 

sources and were collected. So, there is a difference among the study periods of 

accident analysis on three modes of transportation. To avoid complication, the 

comparative analysis of accidents was performed based on the common study period i.e. 

2008 to 2014. 

II. In order to compare among accidents, it is necessary to have similar type of accident 

information on three modes. But several parameters were missing for comparative 

analysis like i) in case of road accidents- casualty records according to festival periods 

could not be identified. ii) in case of railway accident- time of occurrence, weather 

condition, visibility or lighting condition, district, casualty class, age, gender etc. ii) in 

case of waterway accident- casualty class, age, gender etc. Besides, costing of accidents 

for all three modes was not available at the sources in definite terms. This insufficiency 

of data disturbs performing a smooth and perfect comparative analysis.  

III. It was observed during data collection that the sources keep records of major fatal 

accidents where the loss of valuable lives and resources took place in large number. As 

a result, many non-fatal accidents remain under-reported and information about these 

accidents remains unavailable. So, the comparative analysis shows only a conceptual 

and qualitative picture of the transport safety perspective of the country rather than an 

exact view. Due to data limitation, percentages of values have been considered. 



181 
 

 
 

6.3 Comparative Analysis of Accident Data 

Based on available data, this comparative study has been performed. To fulfill these 

aspects, at first accident analysis on each mode viz. road, railway and waterway has been 

performed separately. Analysis results have been presented in the previous chapters with 

major findings of the study and discussion. On the basis of those analyses, an attempt has 

been made in this chapter and some figures have been prepared to perform a comparative 

accident study for the period of January 2008 to December 2014. Information on 16342 

road accidents, 2282 railway accidents and 147 waterway accidents during this period was 

available from the sources. The comparison of accidents are made by analyzing different 

parameters such as accident severity, accident casualty, accident rate, casualty rate, day, 

month, fatality index, festival period of year etc. 

6.3.1 Comparative distribution of accidents 

Yearly data of accidents on three modes have been collected to perform the comparative 

analysis. Based on the data higher accident-prone mode has been identified. 

Table 6.1: Comparative distribution of accidents 

Year 
Accident Frequencies 

Road Railway Waterway Total 

2008 3798 672 21 4491 

2009 2811 451 32 3294 

2010 2439 308 31 2778 

2011 2017 245 22 2284 

2012 1939 193 15 2147 

2013 1755 225 8 1988 

2014 1583 188 18 1789 

Total 16342 2282 147 18771 

% 87 12 1 100 
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Figure 6.1: Comparative annual distribution of accidents 

From the comparative yearly distribution of accident, it is observed that in each year, 

accident frequencies were the highest on roads and the lowest on waterways. There is a 

gradual decrease in road accident and rail accident occurrences from 2008 to 2014. 

Waterway accident shows fluctuation throughout the study period. Accidents on roads 

were 7.2 times more than on railways and 111.2 times more than on waterways. 

 

Figure 6.2: Comparative distribution of accidents 
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Comparative analysis suggests that during the study period, road was the most hazardous 

than any other mode. Out of 18771 accidents that took place over the country from 2008 to 

2014, 87% occurred on roads. 12% accidents are found to be occurred on railways and 

only 1% accidents occurred on waterways. Based on this observation, it can be stated that 

waterway is the safer mode of transportation than the other two modes. 

6.3.2 Comparative accident rate 

Table 6.2: Comparative accident rate 

Year 

No. of 

Accidents 

on Road 

Length 

of 

RHD 

Road 

(km) 

Road 

Accident 

per 100 

km 

No. of 

Accidents 

on 

Railway 

Length 

of 

Railway 

Route 

(km) 

Railway 

Accident 

per 100 

km 

No. of 

Accidents 

on 

Waterway 

Length of 

Average 

Navigable 

Waterway 

Route 

(km) 

Waterway 

Accident 

per 100 

km 

2008 3798 20865 18.2 672 2835 23.7 21 4917 0.4 

2009 2811 20948 13.4 451 2835 15.9 32 4917 0.7 

2010 2439 20948 11.6 308 2835 10.9 31 4917 0.6 

2011 2017 21040 9.6 245 2791 8.8 22 4917 0.4 

2012 1939 21462 9.0 193 2877 6.7 15 4917 0.3 

2013 1755 21481 8.2 225 2877 7.8 8 4917 0.2 

2014 1583 21543 7.3 188 2877 6.5 18 4917 0.4 

Total 16342 148287 11.0 2282 19927 11.5 147 34419 0.4 

 

 

Figure 6.3: Comparative trend of accident rate 
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Comparative accident rate analysis shows per kilometer accidents to be occurred in higher 

figure on roads and railways. Waterway accidents have the lower accident rates each year. 

From year-wise accident rate analysis, it is observed that accident rate decreased from 

2008 to 2014 by 60% and 73% on roads and railways respectively. In case of waterways, 

no major variation was found in accident rates.  

 

Figure 6.4: Comparative average accident rate 

The average accident rate during the study period was found to be 11 accidents per 100 km 

RHD roads and 11.5 accidents per 100 km railway route. 0.4 accident per 100 km 

waterway route was obtained from analysis. 

6.3.3 Comparative distribution of casualties 

Yearly data of accident casualties (fatalities, injuries and missing) on three modes have 

been collected to perform the comparative analysis. Based on the data, higher casualty-

prone mode has been identified. 
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Table 6.3: Comparative distribution of casualties 

Year 

Accident Casualties 

Road Railway Waterway Total 

2008 5986 130 152 6268 

2009 4449 130 288 4867 

2010 4149 124 210 4483 

2011 3520 95 104 3719 

2012 3295 68 164 3527 

2013 2710 156 25 2891 

2014 2431 166 194 2791 

Total 26540 869 1137 28546 

% 93 3 4 100 

 

 

Figure 6.5: Comparative annual distribution of casualties 

From the comparative yearly distribution of accident casualties, it is observed that in each 

year, accident casualties were the highest on roads. Higher casualties were in waterway 

accidents than in railway accidents in each year except 2013. Road accident casualties are 

observed to be decreased gradually from 2008 to 2014. Railway and waterway accidents 

show fluctuation throughout the study period.  
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Figure 6.6: Comparative distribution of casualties 

Comparative analysis suggests that during the study period, roads were the most hazardous 

than any other mode. Accident casualties on roads were 30.5 times more than on railways 

and 23.3 times more than on waterways. 

93% casualties occurred on roads. The percentages of railway and waterway accident 

casualties were in similar figure i.e. 3% for railways and 4% for waterways. Based on this 

observation, it can be stated that road is the most risky mode of transportation in terms of 

accident casualties. 

6.3.4 Comparative distribution of fatalities 

Table 6.4: Comparative distribution of fatalities 

Year 
Accident Fatalities 

Road Railway Waterway Total 

2008 3570 53 113 3736 

2009 2703 28 256 2987 

2010 2443 31 108 2582 

2011 2072 30 84 2186 

2012 1953 26 161 2140 

2013 1782 30 22 1834 

2014 1632 46 126 1804 

Total 16155 244 870 17269 

% 94 1 5 100 
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Figure 6.7: Comparative annual distribution of fatalities 

From the comparative yearly distribution of accident fatalities, it is observed that in each 

year, accident fatalities were the highest on roads. Higher fatalities were in waterway 

accidents than in railway accidents in each year except in 2013.  

 

Figure 6.8: Comparative distribution of fatalities 

Comparative analysis suggests that during the study period, accident fatalities were higher 

in road accidents than any other mode. 94% fatalities occurred on roads. The percentages 

of railway and waterway accident fatalities were 1% and 5%. Based on this observation, it 

can be stated that road is the most risky mode of transportation in terms of accident 

fatalities. 
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6.3.5 Comparative distribution of injuries 

Table 6.5: Comparative distribution of injuries 

Year 
Accident Injuries 

Road Railway Waterway Total 

2008 2416 77 18 2511 

2009 1746 102 19 1867 

2010 1706 93 22 1821 

2011 1448 65 0 1513 

2012 1342 42 3 1387 

2013 928 126 0 1054 

2014 799 120 1 920 

Total 10385 625 63 11073 

% 93.8 5.6 0.6 100 

 

 

Figure 6.9: Comparative annual distribution of injuries 

From the comparative yearly distribution of accident injuries, it is observed that in each 

year, accident injuries were the highest on roads. Higher injuries were in railway accidents 

than in waterway accidents in each year.  
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Figure 6.10: Comparative distribution of injuries 

Comparative analysis suggests that during the study period, accident injuries were higher 

in road accidents than any other mode. 93.8% injuries occurred on roads. The percentages 

of railway and waterway accident injuries were 5.6% and 0.6% respectively. So, it is 

evident that road is the most hazardous mode of transportation in terms of accident 

injuries. 

6.3.6 Comparative casualty rate 

Table 6.6: Comparative casualty rate 

Year 
Casualties 

on Road 

Length 

of RHD 

Road 

(km) 

Casualties 

per 100 

km RHD 

Road 

Casualties 

on 

Railway 

Length 

of 

Railway 

Route 

(km) 

Casualties 

per 100 

km 

Railway 

Route 

Casualties 

on 

Waterway 

Length of 

Average 

Navigable 

Waterway 

Route 

(km) 

Casualties 

per 100 

km 

Waterway 

Route 

2008 5986 20865 29 130 2835 5 152 4917 3 

2009 4449 20948 21 130 2835 5 288 4917 6 

2010 4149 20948 20 124 2835 4 210 4917 4 

2011 3520 21040 17 95 2791 3 104 4917 2 

2012 3295 21462 15 68 2877 2 164 4917 3 

2013 2710 21481 13 156 2877 5 25 4917 1 

2014 2431 21543 11 166 2877 6 194 4917 4 

Total 26540 148287 18 869 19927 4 1137 34419 3 
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Figure 6.11: Comparative trend of casualty rate 

Comparative casualty rate analysis shows per kilometer casualties to be occurred in higher 

figure on roads. Railway and waterway have similar lower casualty rates each year. From 

year-wise casualty rate analysis, it is observed that casualty rate decreased from 2008 to 

2014 by 62% on roads. In case of railways and waterways, no major yearly variation was 

found in accident casualty rates.  

 

Figure 6.12: Comparative average casualty rate 

The average accident casualty rate during the study period was found to be 18 per 100 km 

RHD roads. 4 casualties per 100 km railway route and 3 casualties per 100 km waterway 

route were obtained from analysis. 
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6.3.7 Comparative fatality index 

The Fatality Index is usually defined as the percentage of fatalities out of the total number 

of accident casualties. It is expressed in the following equation:  

Fatality Index =   
        

                
 

Table 6.7: Comparative fatality index 

Year 
Fatality Index 

Road Railway Waterway 

2008 0.60 0.41 0.74 

2009 0.61 0.22 0.89 

2010 0.59 0.25 0.51 

2011 0.59 0.32 0.81 

2012 0.59 0.38 0.98 

2013 0.66 0.19 0.88 

2014 0.67 0.28 0.65 

Average 0.62 0.29 0.78 

 

 

Figure 6.13: Year-wise comparative fatality index 

Year-wise comparative fatality index distribution suggests greater fatalities per casualties 

in waterway accidents than any other modes each year except 2010 and 2014. Fatality 

indices in road accidents are in similar figure throughout the study period. It is observed 

that railway accidents always have the minimum value of fatality index per year. Both the 

waterway and railway accident indices show fluctuation during the study period. 
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Figure 6.14: Comparative average fatality indices 

During the study period, waterway accident possesses the highest average fatality index 

(78%). Road accidents’ average fatality index is 62%. The value is 29% for railway 

accident. So, analysis helps to suggest that waterway is the most hazardous mode in terms 

of fatality index. 

6.3.8 Comparative casualty per accident 

Table 6.8: Comparative casualty per accident 

Year 
Casualty per Accident 

Road Railway Waterway 

2008 1.6 0.2 7.2 

2009 1.6 0.3 9.0 

2010 1.7 0.4 6.8 

2011 1.7 0.4 4.7 

2012 1.7 0.4 10.9 

2013 1.5 0.7 3.1 

2014 1.5 0.9 10.8 

Average 1.6 0.5 7.5 
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Figure 6.15: Year-wise comparative casualty per accident 

Year-wise comparative casualty per accident distribution suggests greater values in 

waterway accidents than any other modes each year. Waterway casualty per accident 

shows fluctuation during the study period. Casualty per accident in road accident and 

railway accident is in similar figure throughout the study period. It is observed that railway 

accidents have always the minimum value of casualty per accident.  

 

Figure 6.16: Comparative average casualty per accident 

Average casualty per accident during the study period is found to be the maximum on 

waterways (7.5) and the minimum on railways (0.5). For road accidents, the value is 1.6. 
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6.3.9 Comparative fatality per accident 

Table 6.9: Comparative fatality per accident 

Year 
Fatality per Accident 

Road Railway Waterway 

2008 0.9 0.1 5.4 

2009 1.0 0.1 8.0 

2010 1.0 0.1 3.5 

2011 1.0 0.1 3.8 

2012 1.0 0.1 10.7 

2013 1.0 0.1 2.8 

2014 1.0 0.2 7.0 

Average 1.0 0.1 5.9 

 

 

Figure 6.17: Year-wise comparative fatality per accident 

Year-wise comparative fatality per accident distribution suggests greater values in 

waterway accidents than any other modes each year. Waterway fatality per accident shows 

fluctuation during the study period. Fatality per accident in road accident and railway 

accident is in similar figure throughout the study period. It is observed that railway 

accidents have always the minimum value of fatality per accident.  
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Figure 6.18: Comparative average fatality per accident 

Average fatality per accident during the study period is found to be the maximum on 

waterways (5.9) and the minimum on railways (0.1). For road accidents, the value is 1.0. 

6.3.10 Comparative injury per accident 

Table 6.10: Comparative injury per accident 

Year 
Injury per Accident 

Road Railway Waterway 

2008 0.6 0.1 0.9 

2009 0.6 0.2 0.6 

2010 0.7 0.3 0.7 

2011 0.7 0.3 0.0 

2012 0.7 0.2 0.2 

2013 0.5 0.6 0.0 

2014 0.5 0.6 0.1 

Average 0.6 0.3 0.4 
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Figure 6.19: Year-wise comparative injury per accident 

Year-wise comparative injury per accident distribution suggests greater fluctuation of 

values in waterway and railway accidents. Injury per accident on roads has slight 

difference throughout the study period.  

 

Figure 6.20: Comparative average injury per accident 

Average injury per accident during the study period is found to be the higher on roads 

(0.6). The values are similar for railways (0.3) and waterways (0.4). 
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6.3.11 Comparative monthly distribution of accidents 

Table 6.11: Comparative monthly distribution of accidents 

Month Road Railway Waterway Total 

Jan 1552 191 18 1761 

Feb 1462 185 15 1662 

Mar 1581 195 11 1787 

Apr 1458 189 13 1660 

May 1512 200 10 1722 

Jun 1355 213 8 1576 

Jul 1361 234 10 1605 

Aug 1280 234 20 1534 

Sep 1236 186 15 1437 

Oct 1262 165 10 1437 

Nov 1151 149 9 1309 

Dec 1132 141 8 1281 

Total 16342 2282 147 18771 

 

 

Figure 6.21: Comparative monthly distribution of accidents 

It is observed from comparative analysis that road accident frequencies were always higher 

per month than accidents on other modes. For example, during the study period, in March, 

88% of 1787 accidents were road accidents, 11% were railway accidents and only 1% were 

waterway accidents. In case of December, the shares were of similar figure. 
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Figure 6.22: Comparative monthly distribution of accidents (%) 

6.3.12 Comparative weekly distribution of accidents 

Table 6.12: Comparative weekly distribution of accidents 

Day of Week Road  Railway Waterway Total 

Mon 2312 335 24 2671 

Tue 2368 304 21 2693 

Wed 2315 334 27 2676 

Thu 2386 316 17 2719 

Fri 2422 335 16 2773 

Sat 2266 331 24 2621 

Sun 2273 320 18 2611 

Total 16342 2275 147 18764 

 

 

Figure 6.23: Comparative weekly distribution of accidents 
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Comparative weekly distribution of accidents suggests no variation of accident occurrences 

with days of week on any mode. Per day of week, road accidents occurred in higher 

percentages as shown below. 

 

Figure 6.24: Comparative weekly distribution of accidents (%) 

6.3.13 Comparative distribution of accidents according to festival period of year 

 Table 6.13: Comparative distribution of accidents according to festival period of year 

Year Road Railway Waterway Total 

2008 279 29 4 312 

2009 133 9 2 144 

2010 128 15 3 146 

2011 103 10 3 116 

2012 104 10 2 116 

2013 85 6 2 93 

2014 85 7 4 96 

Total 911 86 20 1017 
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Figure 6.25: Comparative distribution of accidents according to festive period of year 

(%) 

From 2008 to 2014, most accidents in festive periods are found to be occurred on roads 

(90%). 8% accidents took place on railways and only 2% on waterways. So, it is evident 

that roads are the most hazardous in festive periods. 

6.3.14 Comparative casualty distribution according to month 

Table 6.14: Comparative casualty distribution according to month 

Month Road Railway Waterway Total 

Jan 2553 77 44 2674 

Feb 2305 138 135 2578 

Mar 2598 41 157 2796 

Apr 2242 118 68 2428 

May 2322 44 192 2558 

Jun 2222 32 69 2323 

Jul 2326 73 99 2498 

Aug 2099 95 133 2327 

Sep 1959 34 28 2021 

Oct 2085 75 34 2194 

Nov 1836 23 88 1947 

Dec 1903 119 90 2112 

Total 26450 869 1137 28452 
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Figure 6.26: Comparative casualty distribution according to month 

 

 

Figure 6.27: Comparative casualty distribution according to month (%) 

It is observed from comparative analysis that road accident casualties are always higher per 

month than accidents on other modes.  

For example, during the study period, in January, 95% of 2674 accident casualties were in 

road accidents, 3% were in railway accidents and 2% were in waterway accidents. In case 

of July, the shares were of similar figure. 
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6.4 Summary of Comparative Analysis Results  

Results obtained from the comparative analysis can be summarized in the following table. 

Numbering is done from 1 to 3 in order to prioritize the most hazardous mode. 

Table 6.15: Comparative analysis results 

Term  Road  Railway  Waterway  

Accident Frequency  1 2 3 

Accident Casualty  1 3 2 

Average Accident Rate  2 1 3 

Average Casualty Rate  1 2 3 

Fatality Index  2 3 1 

Casualty per Accident  2 3 1 

Fatality per Accident  2 3 1 

Injury per Accident  1 3 2 

Month  1 2 3 

Day of Week  1 2 3 

Accident Frequencies in 

Festival Period  
1 2 3 

Gross  15 26 25 

 

 

6.5 Overview 

The comparative analysis of accidents on three modes concludes road to be the most 

dangerous mode of transportation in Bangladesh. Limitation of data for comparative 

analysis disturbs to get a proper view of the safety situation of these modes. The analysis 

results have been discussed here and the conclusions made from the findings of this 

comparative analysis are described in the next chapter. 

 



 

 

 

 

 

CHAPTER 7 

 

  



7. CONCLUSIONS AND RECOMMENDATIONS 

7.1 Introduction 

In this study several attempt has been made to assess the degree of exposure and the safety 

situation of three primary modes of transportation in Bangladesh. The study was based on 

the obtained detailed road, railway and waterway accident data and analyzing them 

objectively. The analysis found out the accident characteristics and observed their pattern 

for the three modes. The next attempt in this study was made to perform a comparative 

analysis among the three modes in terms of accident rate, accident characteristics, severity, 

casualty, fatality index and so on. This chapter concludes major findings from the 

comparative analysis, proposes recommendations for safety improvement measures and 

further research in this concern.  

7.2 Conclusions 

Based on the comparative analysis, some important conclusions have been made which are 

stated below: 

(i) Comparative analysis suggests that during the study period, roads were the most 

hazardous than any other mode. 87% accidents occurred on roads, 12% on railways 

and only 1% on waterways. The most frequent cause of road accident was 

‘speeding’. So, human factors are found to be more responsible for accident 

occurrences than other factors. Based on this observation, it was found that 

accident frequency was the least on waterway and hence this is the safer mode of 

transportation than the other two modes in terms of accident frequency.  

(ii) Comparative accident rate analysis shows higher figure on roads and railways than 

waterways. The average accident rate during the study period was found to be 11 

accidents per 100 km RHD roads, 11.5 accidents per 100 km railway route and 0.4 

accidents per 100 km waterway route. 

(iii) During the study period, roads were found to be the most hazardous in terms of 

accident casualties as 93% casualties occurred on roads only. The percentages of 

railway and waterway accident casualties were in similar figure (3% for railways 

and 4% for waterways).  
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(iv) Accident fatalities and injuries were higher in road accidents than any other mode. 

94% fatalities and 93.8% injuries occurred on roads. So, road was found to be the 

most dangerous mode of transportation in terms of accident fatalities and injuries. 

(v) Comparative casualty rate analysis shows higher figure on roads. Railway and 

waterway have similar lower casualty rates each year. The average accident 

casualty rate during the study period was found to be 18 casualties per 100 km 

RHD roads, 4 casualties per 100 km railway route and 3 casualties per 100 km 

waterway route. 

(vi) During the study period, the average fatality indices were 78% for waterways, 62% 

for roads and 29% for railways. As the percentage of fatalities out of the total 

number of accident casualties were higher in case of waterway accidents, so, it may 

be suggested that waterway is the most hazardous mode in terms of fatality index. 

(vii) Average casualty per accident during the study period was found to be the 

maximum on waterways (7.5) and the minimum on railways (0.5). Similarly, 

average fatality per accident was greater on waterways (5.9). Though number of 

accidents took place on waterways was very low but per accident casualties or 

fatalities were higher in this mode. This was because the passenger carrying 

capacity of vessels on waterway is always greater than that of roads or railways. As 

a result, a single accident of passenger vessel on waterway causes great loss of 

lives.  

(viii) Average injury per accident during the study period was found to be the higher on 

roads (0.6). The values are similar for railways (0.3) and waterways (0.4). So, in 

terms of injury per accident, roads are the most dangerous. 

(ix) Road accident frequencies were higher per month than accidents on other modes. 

Again, per day of week, road accidents occurred in higher percentages. So, this 

indicates the recurrence of road accidents in Bangladesh in a severe pattern. 

(x) Most accidents in festival periods are found to be occurred on roads (90%). 8% 

accidents took place on railways and only 2% on waterways. So, it is evident that 

roads are the most hazardous in festival periods. 
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(xi) Road accident casualties were always higher per month than accidents on other 

modes. So, this indicates that road accident in Bangladesh is of great concern than 

other modes. 

7.3 Recommendations 

7.3.1 Recommendations for improving road traffic safety 

Based on the findings from road accident analysis, the following recommendations may be 

made for the improvement of road traffic safety: 

(i) Speeding was the major factor behind road accidents. So speed range should be 

imposed on highways. Moreover speed calming devices may be installed. Provision 

should be kept for controlling speed in specific vulnerable areas. 

(ii) Intersection design improvements like channelization, traffic islands, divider etc. 

should be performed. Improvement of access controls, road surface, roadway 

shoulder, cross-sections, sight distances, alignments, traffic signs, traffic signals, 

road markings, traffic calming devices and lighting are necessary.  

(iii) Collision avoidance devices should be incorporated. Junctions and traffic control 

system should be incorporated where necessary. In our country, traffic signals are 

not maintained properly. They are kept unused. Provisions should be made to 

activate the signals and utilize them. 

(iv) Emphasis should be given on safety of roads of more accident-prone districts. 

Safety of national highways and rural roads should be given priority.  

(v) Drivers, Pedestrians and passengers should be properly trained of traffic rules and 

regulations as human errors are the major factors behind accidents.  

(vi) Provisions for adequate pedestrian facilities like safe crossing, treatments or 

construction of sidewalks/footpaths, speed-breakers and foot-over bridges, raised 

meridians etc. should be kept. Pedestrians should be forced to use the foot-over 

bridges or over-passes or underpasses through proper channelization.  

(vii) Talking to cell-phones while driving or crossing the road should be banned by 

imposing law. 
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(viii) Drivers should not drive the vehicle during rough weather. Training should be 

arranged for the drivers, supervisors and helpers about accident information, road 

safety, traffic rules, marking, traffic signs, etc. Competition between vehicles 

during plying should be avoided. 

(ix) Provision of special facilities (e.g. separate lanes) for non-motorized vehicles and 

designated bus lanes should be kept. Vehicle standard and fitness requirements 

should be ensured by strengthening technical inspection system for checking and 

testing of vehicles.  

(x) Overloading on vehicles must be avoided by ensuring proper inspection. Properly 

designed vehicles should be allowed to ply.  

7.3.2 Recommendations for improving railway safety 

Based on the findings from rail accident analysis, the following recommendations may be 

made for the improvement of railway safety: 

(i) Derailments are the predominant type railway accident in Bangladesh. Track 

maintenance at adequate standard is a fundamental requirement of permanent way 

to avoid derailments and provide acceptable riding quality for traffic being carried. 

Bangladesh Railway needs to make adequate arrangement for mechanical 

maintenance to ensure safety and adequate riding quality.  

(ii) Existing tracks (e.g. main, loop, branch, yard lines) should be improved and fitness 

evaluation should be done as per standard limits. Automated track condition 

measurement technology like UGMS, AGENT, GRMS can be used for precise and 

swift evaluation. 

(iii) Concrete sleepers should be used instead of wooden and steel sleepers for newly 

laid track. Construction of meter guage (MG) track may be discouraged and 

existing MG track can be converted to broad guage (BG) track gradually because of 

its higher stability which makes it less proneness to accidents. 

(iv) Anti-theft fittings and fastenings should be used. Computer based interlocking 

system can be used to prevent points movement under train. 

(v) Inspection and adjustment of various defects in wheel, brake, suspension system 

and body of a vehicle should be done regularly and appropriately. Age-old and 
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defective locomotives, coaches, wagons and rolling stocks should be cancelled or 

restricted in use. 

(vi) To avoid collisions at level crossings, proper signs, signals and markings should be 

ensured at level crossings. Accidents due to collision among vehicles can be 

reduced by avoiding human errors. Trained and skilled manpower should be 

appointed. Anti-collision devices should be set-up. Proper lighting facility should 

be ensured. Provision should be kept for controlling speed in specific vulnerable 

areas.  

(vii) There should be co-ordination among railway, road and local authorities to ensure 

safety at the interfaces (i.e. level crossings). Grade-separation at level crossings 

should be imposed where feasible. 

(viii) People should be discouraged to walk over rail tracks during a train signal. 

Moreover cell-phone use at that time should be avoided. Rail tracks should not be 

allowed to be used by vendors, hawkers and others for various purposes. Laws 

should be imposed and implemented effectively to avoid these dangerous activities. 

(ix) To prevent signal disregard or over-shooting type accidents, the automatic warning 

devices should be introduced. 

(x) Bangladesh Railway should carry out intensive social awareness on a regular basis, 

to educate general people and make them aware of the provisions of Motor 

Vehicles Act and Railway Act through mass media. 

(xi) GPS based vehicle tracking system should be introduced to control all train 

movements. 

7.3.3 Recommendations for improving waterway safety 

Based on the findings from waterway accident analysis, following recommendations may 

be made for the improvement of inland waterway safety: 

(i) Special measures should be taken to reduce the accidents during festival periods 

like Eid, Puja etc. A large crowd of people takes place during this period. So, vessel 

number should be increased and scheduled journey should be maintained. 

Overloading must be avoided by ensuring proper inspection. Adequate amount of 

lifebuoys and other life saving equipments should be available. 
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(ii) Properly designed vessels should be allowed to ply. Unregistered, old, unstable and 

unfit vessels must be restricted to ply on. In order to make the inland water 

travelling safer all launches should be equipped with a radar and VHF radio 

instruments. 

(iii) Accidents due to collision among vessels can be reduced by avoiding human errors, 

vessel design errors and machinery faults. Proper lighting facility at night and in 

poor visibility should be ensured. Collision avoidance devices should be 

incorporated. Competition between vessels during plying should be avoided. To 

avoid collision with sunk-materials, their position should be identified using 

modern technology.  

(iv) Accidents due to inclement weather are preventable either by not exposing the 

vessels in the adverse weather conditions or by constructing vessels with buoyant 

materials. A proper weather forecasting system should be constructed in order to 

aware the sailors, masters, drivers and passengers of the natural calamities.  

(v) There is no implementation of the Inland Shipping Ordinances, Acts and Rules in 

Bangladesh. The prevention of the violation of these laws can easily contribute to 

the reduction of accidents. Concerning authorities should take necessary steps so 

that these laws and rules can be implemented properly.  

(vi) Separate route should be fixed for passenger carrying vessels and goods carrying 

vessels in the inland waterways. More accident-prone zones should be identified 

and marked. Navigational and informational aids and safety measures should be 

enhanced in these areas. 

(vii) Efficient human resources should be employed. Their efficiency, ability and 

competence should be examined in a regular basis. Both the crew and the 

passengers should be aware of the responsibilities during risky situation and 

disasters. It should be ensured by the inspector that only the master is navigating 

the vessel.  

(viii) In our country, there is no effective arrangement for rescuing the sunk-vessels after 

accidents. In many cases, the position of the sunk-vessel cannot even be identified. 
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As a result, casualties become higher and higher. So, it is of great concern to make 

a reliable and competent force to perform the rescue works efficiently. 

(ix) It is revealed from the recurrences of accidents in the inland waterways that the 

recommendations made by the investigation committees are not applied and 

executed properly. It should be concerned and emphasis should be given on the 

implementation and actualization of these suggestions with priority. 

7.3.4 Recommendations based on comparative analysis 

The following recommendations may be made based on the findings of the comparative 

study for the improvement of transportation safety in Bangladesh: 

(i) Accident data reporting and recording: Data limitation for comparative analysis 

hampers a satisfactory analysis. Hence, under-reporting of accidents and casualties 

should be avoided by improving the accident data collection procedure. Accidents 

data should be recorded in a systematic way so that technical information can readily 

be available. A uniform data collection form should be used by the authorities in all 

the three modes with the pre-requisite parameters so that the comparison can be made 

conveniently. Different organizations should be involved in accident data collection 

process in order to enhance both the quality and quantity of recording. Training of the 

concerned officers and staff regarding accident data collection and filling the 

Accident Report Form (ARF) is also important. It is necessary to incorporate modern 

technologies (e.g. GPS, GIS) in recording, analyzing and upgrading accident related 

issues.  

(ii) Prioritization of safety measures: Road safety should be given priority immediately 

by the policy makers as this mode is found to be the most hazardous mode in terms of 

accident frequencies and casualties. Prioritization of safety improvement measures 

should be ensured by equitable allocation of resources among the Road, Rail and 

Waterway mode of transport. Countermeasures should be justified and the change of 

accident pattern with the implementation of safety schemes by effective evaluation 

technique should be examined. As waterway is found to be the most insecure in terms 

of fatality index and casualty per accident, policy makers should give emphasis on 
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reducing the tendency of high casualty by applying scientific and sustainable 

program. 

(iii) Emergency medical care: Special provision on improving access to adequate pre-

hospital and hospital trauma care for accident victims must be set up on an emergency 

basis. Appropriate training and education on accident prevention, injury control and 

safety technology should be provided. 

(iv) Improving overall communication system: Overall communication system should 

be improved. So that loss of valuable time can be prevented and immediate rescue 

operation can be accomplished by alerting the authorities of the incident, finding out 

the location of vessels, vehicles and of survivors. 

(v) Future study: Comparative analysis of accident is a complex task, as many factors 

can play important role in the occurrence of the event. Proper investigation may 

provide access to achieve, learn and bring change in the transportation system and 

thus prevent the recurrence of accidents. This study suggests some further 

comparative research among the three modes i.e. road, railway and waterway which 

may be conducted in order to understand the safety perspectives of transportation in 

Bangladesh more precisely:  

a. Comparative accident types and contributory factors study. 

b. Comparative accident black-spot study. 

c. Comparative economic analysis of accidents. 

d. Comparative change in accident pattern, characteristics, rates, indices and so on. 

e. Comparative demographic study. 

f. Comparative passenger and freight transport study. 

g. Comparative study of accidents in Bangladesh with other countries of the world. 
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APPENDIX-C 

Sample of East Zone Data, December 2015 
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APPENDIX-D 

Accidents Data (Railway Information Book, 2014 & 2015) 

Year 

(July-

June) 

Collisions Derailments 
Fire in 

Trains 

Train 

Running 

into 

Obstruction 

Total 

Incidence 

per 

million 

(train 

km) 

Cost of 

Damages 

(Tk in 

thousands) 

1998-99 5 304 0 49 358 25.3 2642 

2005-06 3 790 0 37 830 54.6 4737 

2006-07 1 510 0 17 528 35 8268 

2007-08 3 419 0 25 447 28.7 18790 

2008-09 7 408 0 34 449 28.6 2332 

2009-10 2 403 0 34 439 27.7 0 

2010-11 1 392 0 18 411 24.8 14505 

2011-12 0 138 0 16 154 9.04 7293 

2012-13 3 133 0 15 151 8.68 6330 

2013-14 1 158 0 18 177 9.49 1928 

2014-15 0 292 0 20 312 17.27 345 

Total 26 3947 0 283 4256 269.18 67170 

% 0.61 92.74 0.00 6.65 100     

N.B. Train Running into obstruction means mainly level crossing Collisions. 

Casualties Data (Railway Information Book, 2014 & 2015) 

Year (July-

June) 

Passenger 
Railway 

Employees 
Other Persons 

Total 

Casualties 
Casualties 

of 

Passenger 

per million 

passenger 

originating 

Killed Injured Killed Injured Killed Injured Killed Injured 

1998-99 3 85 4 266 28 57 35 408 2.43 

2005-06 0 0 7 102 13 126 20 228 0 

2006-07 0 0 0 158 35 169 35 327 0 

2007-08 5 10 11 38 67 85 83 133 0.28 

2008-09 1 10 1 25 20 64 22 99 0.17 

2009-10 0 0 0 98 11 40 11 138 0 

2010-11 0 0 7 143 10 17 17 160 0 

2011-12 0 0 11 94 35 56 46 150 0 

2012-13 0 0 2 112 38 54 44 166 0 

2013-14 2 5 5 87 23 63 30 155 0.11 

2014-15 0 9 17 94 65 61 82 164 0.13 

Total 11 119 65 1217 345 792 425 2128 3.12 

% 2.59 5.59 15.29 57.19 81.18 37.22 100 100   

Casualties 130 1282 1137 2553   

% Casualties 5.09 50.22 44.54 100   
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APPENDIX-E 

OS=Over-Shooting, SD=Signal Disregard, ?=Unknown, x=Unavailable, LC=Level 

Crossing. 

Collected Detailed Data, January, 2008 (BR) 
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1 03-01-08 Thu East Dhaka Main Derailment 0 0 x 

2 07-01-08 Mon East Dhaka Main Derailment 0 0 x 

3 13-01-08 Sun East Dhaka Main Derailment 0 0 x 

4 16-01-08 Wed East Dhaka Main Collision at LC 2 1 x 

5 19-01-08 Sat East Dhaka Main Collision at LC 0 0 x 

6 19-01-08 Sat East Dhaka Main Derailment 0 0 x 

7 22-01-08 Tue East Dhaka Main Derailment 0 0 x 

8 23-01-08 Wed East Dhaka Main Collision at LC 0 0 x 

9 19-01-08 Sat East Dhaka Loop Derailment 0 0 x 

10 01-01-08 Tue East Dhaka Branch Derailment 0 0 x 

11 03-01-08 Thu East Dhaka Branch Derailment 0 0 x 

12 16-01-08 Wed East Dhaka Branch Derailment 0 0 x 

13 24-01-08 Thu East Dhaka Branch Derailment 0 0 x 

14 25-01-08 Fri East Dhaka Branch Derailment 0 0 x 

15 25-01-08 Fri East Dhaka Branch Derailment 0 0 x 

16 28-01-08 Mon East Dhaka Branch Derailment 0 0 x 

17 14-01-08 Mon East Dhaka Yard Derailment 0 0 x 

18 29-01-08 Tue East Chittagong Main Derailment 0 0 x 

19 18-01-08 Fri East Chittagong Loop Derailment 0 0 x 

20 30-01-08 Wed East Chittagong Loop Derailment 0 0 x 

21 10-01-08 Thu East Chittagong Branch Derailment 0 0 x 

22 16-01-08 Wed East Chittagong Branch Derailment 0 0 x 

23 17-01-08 Thu East Chittagong Branch Derailment 0 0 x 

24 06-01-08 Sun East Chittagong Yard Derailment 0 0 x 

25 10-01-08 Thu East Chittagong Yard Derailment 0 0 x 

26 17-01-08 Thu East Chittagong Yard Derailment 0 0 x 

27 17-01-08 Thu East Chittagong Yard Derailment 0 0 x 

28 19-01-08 Sat East Chittagong Yard Derailment 0 0 x 

29 19-01-08 Sat East Chittagong Yard Derailment 0 0 x 

30 20-01-08 Sun East Chittagong Yard Derailment 0 0 x 

31 22-01-08 Tue East Chittagong Yard Derailment 0 0 x 

32 22-01-08 Tue East Chittagong Yard Derailment 0 0 x 

33 01-01-08 Tue West Paksey Main Train Parting 0 0 x 

34 05-01-08 Sat West Paksey Main Derailment 0 0 x 

35 14-01-08 Mon West Paksey Main OS/SD 0 0 x 

36 18-01-08 Fri West Paksey Main OS/SD 0 0 x 
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37 19-01-08 Sat West Paksey Main 
Head-on 

Collision 
0 0 x 

38 29-01-08 Tue West Paksey Main Derailment 0 0 x 

39 30-01-08 Wed West Paksey Main Collision at LC 0 0 x 

40 14-01-08 Mon West Paksey Loop Derailment 0 0 x 

41 29-01-08 Tue West Paksey Loop Derailment 0 0 x 

42 22-01-08 Tue West Paksey Branch Derailment 0 0 x 

43 01-01-08 Tue West Lalmonirhat Main Derailment 0 0 x 

44 06-01-08 Sun West Lalmonirhat Branch Derailment 0 0 x 

45 14-01-08 Mon West Lalmonirhat Branch Derailment 0 0 x 

46 20-01-08 Sun West Lalmonirhat Branch Derailment 0 0 x 

47 21-01-08 Mon West Lalmonirhat Branch Derailment 0 0 x 

48 22-01-08 Tue West Lalmonirhat Branch Collision at LC 0 0 x 

49 23-01-08 Wed West Lalmonirhat Branch Derailment 0 0 x 

50 27-01-08 Sun West Lalmonirhat Branch Derailment 0 0 x 

51 29-01-08 Tue West Lalmonirhat Branch Derailment 0 0 x 

52 31-01-08 Thu West Lalmonirhat Branch Derailment 0 0 x 
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APPENDIX-F 

Railway Network of Bangladesh 
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APPENDIX-G 

Collected Detailed Data, 2009 (BIWTA & DOS) 
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22 19-01-09 3:00 AM Mon 
Mohonpur 

(Meghna river) 
Chandpur Fair Poor 

Unnamed 

vessel & MB 

Sabbir-1 

Unknown 

& SCV 
Collision MB sunk Died-24 no DOS 

23 24-01-09 7:00 AM Sat 
Potenga Sea 

Beach 
Chittagong Fair Good 

MV Prince of 

Modhurkhola-2 
Cargo Collision Sunk 

x (Cargo 

damaged) 
no DOS 

24 26-01-09 3:45 PM Mon Alipur Mollar Hat Madaripur Fair Good MB Panihash PV 
Stability 

Failure 
Sunk Died-4 no DOS 

25 28-01-09 8:45 PM Wed Buriganga river Dhaka Fair Poor 

MV 

Sundarban-8 & 

MB 

MaaShirija-2 

PV & 

SCV 
Collision MB sunk x no DOS 

26 01-02-09 3:30 PM Sun 

Turag river, 

Shaha Ali & 

Savar 

Dhaka Fair Good MB Ahmed PV Collision Sunk Died-4 no DOS 

27 08-02-09 12:00 PM Sun 
Titas river, 

Nabinagar 
B.baria Fair Good 

ML Nusrat & 

Unnamed 

trawler 

PV & PV Collision 
Trawler 

sunk 
Died-10 no DOS 

28 11-02-09 5:20 AM Wed Bhairab river Khulna Fair Poor 
MT 1049 & 

MV Simi-1 

OT & 

Cargo 
Collision MT sunk 

x (oil 

spreaded 

in river) 

no DOS 

29 17-02-09 5:20 AM Tue 
Rupsha river, 

Mongla 
Khulna Fair Poor 

Unnamed boat 

& Unnamed 

coaster 

GCV & 

GCV 
Collision Boat sunk x no DOS 

30 19-02-09 6:40 AM Thu 
Kirtonkhola river, 

Kotwali 
Barisal Fair Poor 

ML Fahmida 

Happy Express 

& MV Sanim 

PV & 

Cargo 
Collision ML sunk Died-41 no 

BIWTA 

& DOS 
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31 20-02-09 10:00 AM Fri 
Bonger Chor, 

Kotwali 
Bhola Fair Good 

MV Prince of 

Barisal & MV 

Glory of 

Balihari 

Cargo & 

Cargo 
Collision Afloat x no DOS 

32 21-02-09 11:00 AM Sat Bhairab river Khulna Fair Good 

Unnamed boat 

& Unnamed 

oil-tanker 

SCV & 

OT 

Turbulence 

from tanker 
Boat sunk x no DOS 

33 06-03-09 Unreported Fri Chor Bhairabi Patuakhali Fair ? 
MV Saikat-1 & 

MV Patarhat-4 

Cargo & 

PV 
Collision Unreported x no DOS 

34 31-03-09 Unreported Tue Sugandha river Barisal Stormy ? MB Musa Unknown 
Inclement 

weather 
Sunk x no DOS 

35 20-04-09 1:30 PM Mon 

Keringchor 

(Mohiuddin 

Khal), Hatia 

Noakhali Fair Good 
Unnamed 

trawler 
PV Others Sunk 

Died-1, 

Missing-6 
no DOS 

36 20-04-09 8:00 PM Mon Karnophuli river Chittagong ? Poor 
MV Seven 

Circle-25 
Cargo Unreported Unreported Died-1 no DOS 

37 10-05-09 3:00 PM Sun 
Meghna river, 

Matlab North 
Chandpur Stormy Good 

Unnamed 

trawler 
PV Turbulence Sunk 

Died-4, 

Injured-4, 

Missing-1 

no DOS 

38 29-06-09 11:30 AM Mon 
Padma river, 

Dohar 
Dhaka Stormy Good MB Allardan PV Turbulence Sunk 

Died-7, 

Injured-7 
no DOS 

39 15-07-09 10:00 AM Wed 
Jhinuk River, 

Mithamoin 
Kishoreganj Fair Good 

MV Sonali 

Ansh & MV 

Siam 

Cargo & 

Cargo 
Collision Unreported x no DOS 

40 02-08-09 8:30 PM Sun 
Gaabkhan 

Channel 
Jhalkathi Fair Poor 

MV Kazi Sonia 

& MT Amena 

Cargo & 

OT 
Collision Unreported x no DOS 

41 10-08-09 12:00 PM Mon 
Sugandha river, 

Babuganj 
Barisal Fair Good 

MV Prince of 

Modhurkhola 
Cargo  Grounding Sunk x no DOS 

42 19-08-09 6:00 PM Wed 
Sonyashir Char, 

Shibchor 
Madaripur Fair Poor 

Unnamed boat 

& Unnamed 

vessel 

PV & 

SCV 
Collision PV sunk 

Died-6, 

Missing-3 
no DOS 

43 19-08-09 6:00 AM Wed Kaliganj Barisal Fair Good MV Madina-2 Cargo Grounding Sunk x no DOS 

44 06-09-09 6:00 PM Sun 
Buriganga river, 

Kotwali 
Dhaka Fair Poor 

MB Allardan 

& MB Suchana 

SCV & 

PV 
Collision Unreported 

Died-2, 

Missing-2 
no DOS 
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45 02-10-09 Unreported Fri Meghna river Chandpur Fair ? 
MV Sumaiya 

Sajid 
Unknown 

Damages to 

vessel 
Sunk x no DOS 

46 12-10-09 Unreported Mon Shatnol, Matlab Chandpur Fair ? 
MV Sathi & 

MB Imran 
PV & PV Others Afloat Died-1 no DOS 

47 17-10-09 1:30 PM Sat BFDC Ghat Barisal Fair Good 
Unnamed 

trawler 
PV 

Stability 

Failure 
Sunk Died-1 no DOS 

48 23-10-09 6:30 AM Fri 
Padma river, 

Sadarpur 
Faridpur Fair Poor 

MB Tanha & 

MB Jakir 

PV & 

SCV 
Collision Sunk 

Died-14, 

Missing-1 
no DOS 

49 24-10-09 6:30 PM Sat Rupsha river Khulna Fair Poor Barge Nusrat Cargo Collision Unreported x no DOS 

50 31-10-09 7:30 PM Sat 
Khasher hat, 

Morichbunia 
Patuakhali Fair Poor 

Unnamed 

fishing vessel 

Fishing 

vessel 

Damages to 

vessel 
Sunk 

Died-4, 

Injured-8 
no DOS 

51 27-11-09 10:30 PM Fri 

Tetulia 

river(Najirpur 

ghat), Lalmohon 

Bhola Fair Poor MV Coco-4 PV Overloading Sunk Died-84 yes 
BIWTA 

& DOS 

52 04-12-09 8:00 AM Fri 
Daira river, 

Mithamoin 
Kishoreganj Fair Poor 

MV Al-Helal-1 

& ML Nurus-

sunnah 

PV & PV Collision ML sunk Died-48 yes 
BIWTA 

& DOS 

53 15-12-09 10:00 PM Tue 
Shikarpur, 

Babuganj 
Barisal Fair Poor 

MV 

Shubhohraj-2 
PV  Collision Unreported 

x (PV 

damaged) 
no DOS 

               
?=Unknown, x=Unavailable, PV=Passenger Vessel, OT-Oil-Tanker, SCV=Sand-Carrying Vessel, GCV=Goods-Carrying Vessel. 
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APPENDIX-H 

Sample of Data Reported to BIWTA Register Book.
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APPENDIX-I 

Sample of Data Reported to DOS Register Book. 
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