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ABSTRACT

In this study an attempt has been made 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. The study comprises a total length of 75.4 km of
the nationally important Dhaka-Aricha  highway corridor which passes through six
Upazilas, namely Savar, Dhamrai, Saturia, Manikganj, Ghior and Shibalaya.

Data were collected both 'before’ and ‘after' implementation of safety improvement works
undertaken along this highway. Accident data were directly retrieved from the Police
records viz. FIR and Crime Index Register; data were also collected from the Hospital
Road Traffic accident (RTA) register and Road Safety Cell (RSC) for verification
purposes. Performance evaluation of safety measures is made by applying before-after
technique, control-site  method and standard statistical chi-square method. Economic
assessment of black-spot improvement works is also carried out to see the effectiveness in

monetary terms.

Findings of accident data recording/reporting, analysis and performance evaluation of
safety measures are summarized bellow:

General Analysis of Accident Data

@ In this corridor nearly 45% of total recorded accident data and 48% of fatal data are not
reported to the road safety cell (RSC) by the police. In most of the accident events
response time of police to the incidence is not prompt and police fills up the accident
form much later after the actual incidence.

@ During the study period total 1922 accidents occurred of which 1147 (60%) are fatal,
551 (28%) are grievous, 129 (7%) are simple and 95 (5%) are property damage (PO)
type accident.

@ Among six UZs, the Savar UZ experienced the highest number of accidents (902, 47%)
followed by Dhamrai (290,15%), Manikganj (251,13%), Shibalaya (230,125), Ghior
(151,8%) and Saturia (98, 5%) UZ. Ghior UZ has the highest severity index of 0.97;
followed by Dhamrai (0.95), Saturia (0.93), Savar (0.88), Manikganj (0.82) and
Shibalaya (0.81) UZ.

@ Around 70% of accidents occurred at day and 30% at night. Relatively higher number
of accidents occurred in between 1000 - 1200 and 1200 - 1400 hours and the January is
the unsafe month for traveling along this corridor.

@ Minibuses/buses and heavy trucks are involved in 45.6% and 31.6% of accidents,
though they comprise 24.9% and 24.7% of total traffic respectively.

@ The most predominant accident type is hitting pedestrian which accounts for 56.3% of
all known accidents, it is followed by rear-end (12.5%) and head-on (11.9%) collisions.
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In the study area overturned type accidents has the highest fatality index of 2.1
followed by head-on (1.54) and hit object (1.42) type of accident. The top most three
severe accidents are caused by overturned type accident where 24, 21 and 9 persons
were Killed.

Within 16 intersections a total 207 (10.8%) number of accidents occurred, rest 1715
(89.2%) number of accidents occurred within the 16 links.

A total 33 locations are isolated as black spots where 58.9% of total accidents and
59.4% of fatal accidents are occurred.

Evaluation of Safety Measures

0

In Balitha site, safety situation improved significantly. The total and fatal accidents are
reduced by 69% and 34% respectively. Before-after study of accident pattern shows
that head-on, hit object, rear-end collisions are eliminated and hitting pedestrian
accidents are reduced by 25%.

In 2"-Go lara-bridge area, significant reduction of accidents took place after the
implementation of improvement works. Fatal and total accidents are reduced by 63%
and 67% respectively. Head-on, hit object, overturned and unidentified collisions are
eliminated and pedestrian accidents are reduced by 40%.

Before-After analysis of accident data shows that in Golara area though fatal accidents
are reduced by 36% but grievous accidents are increased by five times resulting an
overall increase of accidents by almost two times.

After implementation of rehabilitation works along the Mirpur-Savar section, total
number of accidents and grievous type of accidents are decreased by 10.0% and 20.0%
respectively though fatal accidents are unexpectedly increased by 9.6%. Analysis of
accident patterns shows that head-on type collision previously which was the most fatal
one, is reduced by 60% and unidentified types of accidents are also reduced by 93%.
On the other hand rear-end type, side-swipe, hit-pedestrian and over-turn types
accidents are increased by nine times, eight times, 170% and 80% respectively.

After implementation of improvement works along Savar-bazar to Aricha-Ghat
segment it is revealed that the total and fatal accidents are reduced by 46% and 35%
respectively. In terms of accident patterns - over-turn, hitting pedestrian, hit object and
head-on type of accidents are drastically reduced by 75%, 36%, 23% and 18%
respectively considering 4.25 years of time period after the implementation of the
project.

The cost-benefit analysis of three black spots improvement works reveals that the first
year accident savings cost in percentage of investment for Balitha, 2nd Golara area and
Golara area are 178.6%,251.9% and 9.4% respectively.

Finally, based on the research findings of this study, several site specific recommendations
are made in order to further improve safety situation along the Dhaka-Aricha highway.



CONTENTS

Acknowledgement

Abstract

Contents

List of Tables

List of Figures

List of Photographs

CHAPTER 1: INTRODUCTION

11
1.2
13
14
15
1.6

Background

The Status of Road Safety Problem
Significance of the Study
Objectives of the Study

Scope of the Study

The Structuring of the Thesis

CHAPTER 2. LITERATURE REVIEW

2.1
2.2
2.3

24

Introduction

Standard Terminology

Perception of Road Safety Problem
2.3.1 Road Accident Indices

2.3.2 Traffic Safety and Personal Safety
2.3.3 Classification of Accident
Elements of Road Traffic Accident

2.4.1 General

2.4.2 The Haddon Countermeasure Matrix
2.4.3 The Road Component

2.4.4 The Human Component

245 The Vehicle Component

Xii

Xiv

a o0 M~ W

© © © © 4 -



2.5

2.6

2.7

2.8

2.9

Accident Investigation
25.1 General

2.5.2 Single Site Approach

2.5.3 Mass Action Approach

254 Route .Action Approach

2.5.5 Area Action Program

2.5.6 Identification and Diagnosis of Hazardous Road Location Programs
Development of Countermeasures

2.6.1 Countenneasures  for Road Intersections
2.6.2 Countermeasures for Road Links

2.6.3 Selection of Countermeasure

Evaluation and Monitoring of Road Safety Project
2.7.1 General

2.7.2 purposes of Monitoring and Evaluation
2.7.3 Pparameters Requiring Attention

Costing of Road Accident

2.8.1 Costing Need

2.8.2 Accident Costing Methodologies

2.8.3 Accident Cost Component

2.8.4 Average Accident Cost in Bangladesh

2.8.5 National Road Accident Cost

2.8.6 Benefits of Costing

Review of Related Research

2.10 Overview

Chapter 3: STUDY DESIGN AND RESEARCH METHODOLOGY

3.1
3.2
3.3

Introduction

The Road Inventory

Approaches of Accident Analysis

3.3.1 Macro Scale Analysis

3.3.2 Micro Scale Analysis

3.3.3 Methodologies for Expressing Accident Rate

3.3.4 Framework of Accident Analysis

17
17
17
18
18
18
18
20
20
21
21
21
21
22
22
22
22
22
23
34
25
25
25
27

28
28
29
29
34
34
35



3.4 Evaluating the Perfonnance of Safety Schemes
3.4.1 Methods of Evaluation
3.4.2 The Final Approach in Evaluation
3.4.3 Statistical Analysis

3.5 Methodology Used in the Study

3.6  Overview

CHAPTER 4: DATA COLLECTION

4.1  Introduction
4.2 Improvement Works and Safety Measures Along Dhaka-Aricha Highway
4.2.1 General Infonnation
4.2.2  Dhaka-Aricha Highway Rehabilitation Project
4.2.3  Rehabilitation ofMirpur Savar Section of Dhaka Aricha Highway
4.24 Black Spot Improvement Work
4.25 Summary of Improvement Works
4.3. Highway Operating Condition
4.4.  Accident Record Keeping System in Bangladesh
4.4.1 Introduction
4.4.2 Accident Reporting System
4.4.3 Accident Data Item
4.4.4 Transcription of Accident Record
445 Supplementary Data Source
4.4.6 Limitations of Data

4.5. Overview

CHAPTER 5: DATA ANALYSIS AND INTERPRETATION

5.1 Introduction

5.2  Estimation of Traffic Volume

5.3 Comparison of Accident Database with other Sources
5.3.1 Comparison with Previous Studies
5.3.2 Comparison with Hospital Record

5.3.3 Comparison with RSC Database

Vi

37
37
39
39
40
41

42

43
43
44
45
45
48
50
50
50
52
53
54
56
56

57
57
62
62
62
64



5.4  General Accident Statistics
5.5 Accident Distribution by Severity
5.6 Temporal Distribution of Accident

5.6.1 Hourly Variation of Accidents
5.6.2 Distribution of Accidents by Month ofthe Year
5.6.3 Distribution of Accidents by Day and Night Time
5.7. Vehicle Involvement in Accidents
5.7.1 Single and Multi Vehicle Accident
5.7.2 Distribution of Accident by Vehicle Type
5.7.3 Distribution of Accidents by Motorized and non-motorized vehicle
5.8. Distribution by Accidents Type
5.9. Distribution of Accidents by Location
5.9.1 Distribution of Accidents at Different intersections and Links
5.9.2 Distribution of Accidents Within SectionsIMajor Links
5.10. Identification of Black Spot
5.11. Evaluation of the Safety Schemes
5.11.1 Before After Analysis
5.11.2 Before After Analysis of Black Spots
5.11.3 Evaluation oflmprovement Measures using Control Sites
5.11.4 Evaluation of Improvement Measures using Chi-Square
Statistical method
5.11.5 Economic Evaluation of the Safety Measures

5.12. Overview

CHAPTER 6: CONCLUSIONS AND RECOMMENDA nONS

6.1 Introduction
6.2 Findings of Accident Data Record Keeping System
6.3 Findings of Accident Data Analysis
6.4 Evaluation of Safety Measures
6.4.1 Evaluation by Before-After Analysis
6.4.2 Evaluation by using Control Sites
6.4.3 Evaluation by using Statistical Chi-Square Method

vii

64
68
70

70
71
71
74
74
75

75
78

83
84

88
93

108
108
109
124

127

131
133

135
136
138
141
141
145
146



6.4.4 Economic Evaluation of Safety Measures
6.5 Recommendations of the Study

6.5.1 Recommendations for Future Research

BIBLIOGRAPHY
ApPENDIX-A  TABLES AND FIGURES

ApPENDIX-B  PHOTOGRAPHS

viii

146
147
150



Table
Table

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

Table
Table
Table

Table
Table
Table
Table
Table
Table

11
2.1

2.2
2.3
2.4
3.1
4.1
4.2
4.3
5.1
52
53
5.4
55
5.6
5.7
5.8
5.9

5.10
5.11
512

5.13
5.14
5.15
5.16
5.17
5.18

LIST OF TABLES

Police Reported Road Accident Trends in Bangladesh (1993-2000)
Haddon Countermeasure Matrix

Medical Cost per RTA Casualty

Total Accident Cost By Severity Type and Cost Component
Annual National RTA Costs For 1997 (Taka)

Guide to Statistical Test

Description of Improved Black spots along Dhaka-Aricha Highway
Summaries of Improvement Works

Sample of Transcription Sheet

Vehicle Categories for Traffic Counting

Projected Growths National Road Traffic

Estimated Traffic Volume for Section |

Estimated Traffic Volume for Section 2

Estimated Traffic Volume for Section 3

General Statistics of Road Traffic Accidents in Manikganj Sadar Hospital

Comparison of Hospital data with Police data (Jan 2003-June 2003)
Comparison of Collected Primary Accident Data with RSC Database
General Statistics of Accident Data along Dhaka-Aricha Highway
(Jan 1990 - June 2003)

Yearly Change of Accident

Statistics of Accident Data by Severity

Year wise Statistics of Accident data by severity for all UZs Along
Dhaka-Aricha Highway

Two Hourly Distribution of Accident

Distribution of Accident by Month of the Year

Distribution of Accident by Day and Night Time

Single and Multi Vehicles Accident Distribution

Distribution of Accident by Vehicle Type

Relative Accident Involvement of Different Vehicles

Page

02

23
24

25
39

46
55
58
59
60
60
61

63
64

65
67
68

70
71
72
73
75
76
77



Table
Table

Table
Table

Table
Table
Table
Table
Table
Table
Table
Table

Table
Table
Table
Table
Table
Table

Table
Table
Table
Table
Table
Table

Table
Table
Table
Table
Table

5.19
5.20

521
5.22

5.23
5.24
5.25
5.26
5.27
5.28
5.29
5.30

5.31
5.32
5.33
5.34
5.35
5.36

5.37
5.38
5.39
5.40

541
5.42

5.43
5.44
5.44
5.46
5.47

Distribution of Accidents by Motorized and Non Motorized Vehicle Type78

Distribution of Accidents by Types

Fatality Index By Accident Collision Type

Ten Most Severe Fatal Accidents Occurred Along the Alignment

(During  1990-2000)

Distribution of Accidents at 16 Intersections

Distribution of Accidents at 16 Links

Distribution of Accidents Among Links and Intersections

Distribution of Accidents Among Three Sections

Comparison of Accidents Among Three Sections

Accident Statistics of Black Spots Along Dhaka-Aricha Highway
Ranking of Identified Black Spots Along Dhaka-Aricha Highway
Predominant Accident Types and General Operational Condition of
Black Spots

Before-After Analysis of Balitha/Bethuli Area (50.7-52.0km)

Before-After Analysis of 2" Golara Bridge Area (56.0-56.7km)
Before-After Analysis of Go lara Area (57.2-57.7km)

Before-After Analysis ofSavar-Aminbazar  Section (11.9-26.3km)
Accident Rate in 100 million veh-km of Travel ofSavar-Aminbazar  Area
Change of Accident Rate (Estimated in 100 million veh-km of Travel)
Along Aminbazar-Savar  Section (Km Reference 11.9-26.3)

Before-After Accident Analysis of Saver-A richa Segment

Accident Rate (100 million veh-km) of Savar-Aricha Section

Comparison of Before-After Result for Treated Site 1 Using Control Sites
Comparison of Before-After Result for Treated Site2 Using Control Sites
Comparison of Before-After Result for Treated Site3 Using Control Sites
Evaluation of Black Spot Improvement Works by

Using Chi-Square Method

Evaluation of Rehabilitation works by using Chi-Square Method

Medical Cost per RTA Casualty (Taka, 000)

Average Accident Cost By Severity Type and cost component (Tk. 000)
Cost Benefit Analysis of Black Spots Improvement

Costing of Accident Along Dhaka-Aricha Highway

79
81

83
85
86
88
89
92
101
102

103
110
112
114
117
120

121
123
124
126
126
127

129
130
131
132
132
133



Table A4.1 Highway Operating and Geometric Condition and Observation

During Field Visit 162
Table A4.2 Km Wise Highway inventory of Dhaka-Aricha Highway 175
Table A4.3 Snap Shot of Transcription Sheet 177
Table A5.1 Result of Limited field Volume Survey 182
Table A5.2 Actual Traffic Volume of Section-I 183
Table A5.2 Actual Traffic Volume ofSection-2 183
Table A5.3 Actual Traffic Volume ofSection-3 183
Table A5.4 Accident Rate in terms ofVeh-km Travel for Section | 184
Table A5.5 Accident Rate in terms ofVeh-km Travel for Section 2 185
Table A5.6 Accident Rate interms ofVeh-km Travel for Section 3 186
Table A5.7 Accident Statistics ofShrirumpur area 187
Table A5.8 Accident Statistics of Barbaria area 187

Table A5.9 Accident Statistics of Jagir area 187

Xi



Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

2.1
3.1
3.2
3.3
3.4
3.5
51
5.2

53
5.4

55

5.6

5.7

5.8

5.9

5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
5.18
5.19
5.20
521
5.22
5.23

LIST OF FIGURES

Clustering of Accidents

The Study Highway Showing Main Three Sections
Alignment of Section 1 with link and Intersection
Alignment of Section 2 with link and Intersection
Alignment of Section 3 with link and Intersection
Steps Involve in Determining Accident Problem

Yearwise Accident Statistics Along Dhaka-Aricha Highway

Yearwise General Statistics of Accident Along Dhaka-Aricha Highway

UZ-wise total Accident Along Dhaka-Aricha Highway (1990-2003)
Yearly Change of Accident

Distribution of Accident by Severity Index

Distribution of Accident by Severity

Accident Occurrence by Time of the Day

Monthly Distribution of Accident

Distribution of Accident by Day and Night Time
Distribution of Accident by Yeh Type

Relative Accident Involvement of DitTerent Yehicle
Distribution of Accident by Collision Type

Distribution of Accident by Collision Type for the whole Alignment
Fatality Index of DitTerent Accident Collision Types
Distribution of Accidents at 16 Intersections

Distribution of Accidents at 16 Links

Distribution of Accidents at Among Links and Intersections
Accident Rate in Yeh-km of Travel for Section |

Accident Rate in Yeh-km of Travel for Section 2

Accident Rate in Yeh-km of Travel for Section 3

Dot Map for Section |

Dot Map for Section 2

Dot Map for Section 3

Xii

Page



Figure 5.24 Pin Map for Section |
Figure 5.25 Dot Map for Section 2
Figure 5.26 Dot Map for Section 3

Figure 5.27 Accident Rate in Veh-km Travel For Aminbazar-Savar Segment
(Km Reference, 11.9-26.3, JBARP)

Figure A4.1Design of Median
Figure A4.2 Widening of Pavement

Figure A4.3 Design of Separate MV & NMV Lane

Figure A4.4 Speed Reducing Hump
Figure A4.5 Road sign

Figure A4.6 Intersection Improvement
Figure A4.7 Specimen of filled up FIR
Figure A4.8 New Accident Form

xiii

98
99
100

121
188
189
190
191
192
193
194
196



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure
Figure
Figure
Figure

Figure

84.1

84.2

84.3

84.4

84.5

84.6

84.7

84.8
84.9

84.10

84.11
84.12

84.13

85.1
85.2
85.3
85.4

85.5

LIST OF PHOTOGRAPHS

Warning Gate With Speed Reducing Sign at 8alitha
High Embankment is a Unsafe Geometry by itself
Lack of Adequate Recovery Area is a Common Feature along

this Corridor
Road Adjacent Areas Remain Fully or Partially Water logged

Round the year

Pavement is of Smooth Non-Skid Surface that gets Slippery During
Inclement Weather

Excessive shoulder drop along the Highway (3-5cm) is very
Hazardous Especially when Loaded Vehicle Reaches the Edge
Risky Crossing of Pedestrians Across the barrier is a Common
Practice at Savar

Passengers Mounting on the 8uses on Pavement Risking Their Life
Sharp 8end on High Embankment Further Aggravate the

Risk of Overturn Accident

Temporary Shops, 8azars, Venders mosque near Pavement

Invites Hazard

lllegal Car Parking Reduces the Effective Roadway Width (Nayarhat)
Taking Passenger on Roof/Freight Top isa Common Dangerous
Practice in the Corridor

Dangerous Contra Flow of Truck is a Common Scene in the Dual
Carriageway Section of Dhaka-Aricha Highway, due to which
Head on Collision still continues to occur.

Sharp 8end Always Invites Hazard

High Pedestrian Concentration is Hazardous

Dangerous Pedestrian Crossing

Illegal Parking is Dangerous

Over Taking Veh. Forces Overtaken Veh. on Extreme edge

Xiv

Page

198
198

199

199

200

200

201
201

202

202
203

203

204
205
205
206
206

207



Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

B5.6
B5.7
B5.8
B5.9
B5.10
B5.11
B5.12
B5.13
B5.[4
B5.15
B5.16
B5.17
B5.18

High Embankment is Unsafe Geometry by lItself

High Embankment Risks Plunging into water

W-Beam Type Guard rail is an [deal solution

Broken Guard Post isa Common Scene in this Highway
Median has Varied Height

New Jersey Type Median Could be an Ideal Solution
Frequent Opening at Median Invites right Angle Collision
Chevron Should be Continuous

High Vertical Drop Near Bridge is Hazardous

Widening of Pavement at Golara

Newly Constructed bus shed at Balitha is Already Damaged
Separate MV and NMV lane at Golara Bridge

Drying of Crop on Road is Hazardous

XV

207
208
208
209
209
210
210
211
211
212
212
213
213



CHAPTER 1

INTRODUCTION

1.1 Background

An adequate and efficient transport system is a prerequisite for both initiating and
sustaining economic development. The transport system in Bangladesh is extensive and
diversified comprising about 140,000 km of roads in addition to railways and waterways
(FINROAD, 2003). During the last 20 years there has been a significant shift from water
and rail transport to road transport. Since independence of Bangladesh demand for
passengers and freight in road sector has grown by about 400 and 350 % respectively. The
road has share of passenger and freight of 79% and 73% respectively (Quazi, M.U.Z.
2003). By the end of 2002, 678,000 motor vehicles were operating on roads of which cars
accounted for 24%, bus 9%, truck 7%, motorcycles 45% and auto rickshaw 12%
(FINROAD, 2003). In addition 1.5 million NMVs were also operating. As can be seen, the
road sector plays a major role on the transportation system of the country.

1.2 The Status of Road Safety Problem
1.2.1 The Global Accident Scenario

The road safety problem is a serious and increasing global public health and economic
issue. The problem of deaths and injuries as a result of road traffic accident has now been
recognized as a global phenomenon. In 1990 road accident was placed 9" as a cause of
premature death. By 2020 its position will move up to the 3'd place. The Global Road
Safety Partnership (GRSP) has estimated that nearly one million deaths and 15 million



injUries occur on roads worldwide each year, (GRSP, 2000). Where as road accident
situation is slowly developing in developed society most developing countries face a
worsening situation. Over seventy-five percent of the road accident casualties Occur in
developing and emerging countries, which accounts for only 32% of total vehicle fleet.
Accident rates in developing countries are often 10 to 70 times higher than in developed
countries. Developing countries suffer staggering annual loss exceeding US $ 100 Billion
for road trauma, which is nearly equivalent to double of all developing assistance (Hoquc,
M.M.2000).

1.2,2 Road Safety Situation in Bangladesh

Road accident is a growing concern in Bangladesh and the safety problem is very serious
by international standard. The Table 1.1 gives the national trend of police reported road
accidents, fatalities and injuries for the period 1993-2000 of Bangladesh. It also includes
the fatality rate, number of deaths per 10000 motor vehicles on road. It is clear that the
number of fatalities have been rapidly increasing particularly in recent years, from 1945 in
1993 to 4046 in 2000, nearly three times in 8 years of period.

TFabte—H—Peptice—Reportet—TRoat—Aceidentr—TFrends—inBapgtadesh—(1993-2666)
Year No of No of No of Total Fatalities/L 0000 |
Accidents Fatalities Injuries Casualties vehicles

1993 3140 1495 2409 3904 122.1
1994 3013 1597 2686 4283 107.1
1995 3346 1653 2864 4517 110.1
1996 3727 2041 3310 5342 112.1
1997 5453 3162 5076 8238 138.2
1998 4709 3085 3997 7082 128.1
T999 3947 3314 2620 5934 140.4
2600 3970 4046 2270 6316 162.9

The statistics reveals that Bangladesh has one of the highest fatality rates in road aceidcnts,
which arc 160 deaths per 10000 motor vehicles on road every year compared with the rates
of 2 in the USA and 1.4 in UK (Hoque, M.M. 2003). Together with the social impact in
terms of pain, grief and suffering, there is a serious economic burdell. In current prices road
accidents in Bangladesh cost the community in the order of 4000 crore (2% of GOP) per
annum. 70-80% of accidents occur in highways and rural roads, 70% of victims are
pedestrians alone (Hoque, M.M. 2003). Typically principal contributory factors of
accidents are adverse roadside environment, dangerous overtaking, reckless driving,



carelessness of road users, disregards to traffic rules, variety of vehicles characters and
defects in vehicles. Others include a low level of awareness of safety problems by policy
makers, inadequate and unsatisfactory  education, safety rules and regulations and
inadequate and unsatisfactory traffic law enforcement and sanction (Hoque, M.M. 2003).

1.3 Significance of the Study

The Dhaka - Aricha highway, a portion of historical Grand Trunk road, plays a vital role in
inter- district and inter-regional transport as it connects the Southwestern and Western
region of Bangladesh with Dhaka, the national capital. In 1991 Hoque, M.M. conducted a
comprehensive  study of accidents on Dhaka-Aricha highway, which is of 81.4 km length
encompassing  six upazillas. He recommended various low cost safety measures including
shoulder improvement, delineation, installation of guardrails, provision of overtaking lanes
and improvement of narrow bridge approach etc.

But unfortunately until very recently, road safety aspects could not attract as much the
attention as it deserved, by concerned authorities, as such neither much effort nor resources
were dedicated for this critical issue. However during 1995 to 1999 with the assistance of
Denmark, a major rehabilitation work was completed from Aricha to Savar segment of the
highway with a cost of 260 crore taka. In this major rehabilitation work accident reduction
was one of the prime objectives. Besides, under Jamuna Bridge Access Road Project
(JBARP) a portion of this highway (Aminbazar to Savar) was improved, through widening
to dual carriageway with a median barrier to enhance road safety and to accommodate
increasing traffic with an expenditure of 100 crore Taka. Again under the same project
three black spots were improved on this highway.

All of the above mentioned widening, installation of median barrier and other safety related
features were implemented on the basis of the recommendations of various government and
research organizations and more importantly the donor agencies to improve the safety
situation in this important inter-regional and inter-district major arterial highway. Besides
these, few other road safety projects are on progress in different parts of the country. But
unfortunately neither any government nor donor agency has so far made any attempt to
monitor or evaluate the performance of these prescribed safety measures. Cost-benefit
analyses of such works are yet to be conducted. Different organizations are working in
isolation on this issue. The main reasons for not conducting such evaluation studies could
be non-availability of relevant and detailed information over long period of time, especially
the availability —of detailed accident data, which could be amenable to scientific
investigation. Moreover, as most of such projects are generally financed and implemented
by donor agencies, as they leave after the implementation of works, hardly leaving behind



to be any documents preserved by the users i.e. RHD and other relevant agencies for

identification and detailed effectiveness evaluation as follow up which are very important

for a developing country like Bangladesh. As such identifying details of such works

become vcry difficult and strenuous task.

of the prescriptions given by different donor agencies

It is high time that the effectiveness

be evaluated and investigated in the context of roadway and traffic condition prevailing in

Bangladesh in order to develop strategies to combat overall accident problem which is
It is

continually plaguing the nation and to set up pragmatic priority issues in this regard.
imperative for country like Bangladesh to formulate policies and strategies gradually On the
basis of established priorities and effectiveness of measures undertaken previously so as to
get the best out of investment received from donor agencies Onroad safety issue.

In this study an attempt has been made to evaluate the effectiveness of the safety measures
highway. This would give a clear

undertaken during 1990 to 2002 along Dhaka-Aricha
in Bangladesh perspective, which

picture about the effectiveness of these safety measures
may also be implemented Onother similar high standard roads in Bangladesh.

14 Obijectives of the Study

the effectiveness of different safety

The main objective of this study 1s to assess
improvement measures, which were implemented during the period of 1990 to 2002 along
Dhaka-Aricha highway, so that it is possible to evaluate and recommend the cost effective

appropriate  accident remedial measures for the similar road traffic situations in other

highways in Bangladesh. The specific objectives of the study are:

To obtain detailed accident data for the period of 1990 to 2003 and records of

0
various safety improvement measures which were undertaken during the
aforesaid period along Dhaka-Aricha highway from relevant authorities

0 To collect road geometric and operational inventories along this corridor

0 To investigate the characteristics of accidents in particular relation to the safety
improvement measures

o To study the effectiveness of specific safety improvement measure by

conducting before-after analysis of accident data

o To propose recommendations based Onthe outcome of the research



15 Scope of the Study

1.5.1 The Study Arca

The general area included in the thesis encompasses six upazillas namely Savar, Dhamrali,
Ghior, Saturia, Manikganj and Shibalaya along Dhaka- Aricha highway. It starts from
Aminbazar Bridge (Km reference 11.9) and ends at Aricha Ghat (Km 87.3) covering a
length of75.4 km. It isa part of national highway and designated as N-5 by RHD.

152 Timc Pcriod Included in the Study

Time period covered in the study is extended for thirteen and half year, from January 1990
to June 2003. Two previous studies covered period from 1982 to 1985 (Banik, G.c. 1987)
and 1985 to 1989 (Hoque, M.M. 1991), no study was conducted since 1990 along this
corridor and this would give us a clear picture of accident scenario from 1990 to 2003.

1.6 The Structuring  of the Thesis
Apart from this chapter the thesis has been divided into six chapters.

Chapter 2 reviews the literature relevant and related to the theme of the study. This would
help us to understand the road safety problem, strategies, costing, evaluation and
monitoring process and techniques for developing effective countermeasures. An overview
of the previous research work on road safety is also included in this chapter.

Chapter 3 outlines the theoretical and analytical aspects of study design as well as research

methodology.

Chapter 4 illustrates various safety measures and rehabilitation works undertaken in the
study area. It provides detail operational and geometric characteristics of the study highway
as identified during field visit. Besides this chapter presents an overview of method and
data sources used in the thesis. It also includes data recording system, data items, data
collection procedure, development of transcript, secondary data sources and data limitation.

Chapter 5 presents the extensive analysis of accident data to depict the accident scenario
and effectiveness of installed safety features. Result of before-after study, statistical
analysis of data and comparison of various data sources are also presented here.



Chapter 6 presents the findings of the study, conclusions and various recommendations for
improving the safety situation including adoption of appropriate safety measures on high

standard road in Bangladesh perspectives. Direction for future research and major policy
issues are also highlighted here.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

Before carrying out performance evaluation of safety schemes along Dhaka-Aricha
highway, it was necessary to conduct a review of literature on related aspects. While
consulting pertaining literatures it reveals that, a fundamental problem in dealing with
accidents in developing country like Bangladesh is that, not much is known about the
accident problem characteristics and the impacts of road safety measures due to inadequate
data. The important steps involved in road accident studies are identification of the factors
contributing to accidents, reporting and collection procedure of accident data, nature of
accident problems leading to prescription of effective countermeasures and then finally
monitoring and evaluation of the safety schemes to assess their performances. In this
chapter an attempt has been made to perceive the accident problem and contemporary
issues. Various elements of road traffic system, accident investigation and subsequent
development of countermeasures, evaluation and costing of accident, review of related
research and definition of different terms related to accident are also discussed.

2.2 Standard  Terminology
At the very outset of the study few important terms used in the text are described in order

to aid in comprehension. Some widely used terms relating to accidents and accident
locations are given below.



Accident:

The term ‘accident' is used to mean an event that produces, or has the potential to produce
an injury. 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.

Fatal Accident:
An accident in which one or more persons are killed outright on the spot is called a fatal
accident.

Grievous Injury Accident

An accident in which a person who has received injuries such as fractures, concussions,
internal lesions, crushing, severe cuts and lacerations, severe general shock requiring
medical treatment and detention in hospital.

Simple Injury Accident

An accident in which a person sustained injuries but need not to be admitted to the hospital.
It can also include an accident victim who sustained injuries and was treated in hospital but
not detained overnight.

Property Damage / Collision type accident
When motor vehicles hit pedestrian, another vehicle in traffic, parked wvehicle, animal, fixed
object, etc. 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.

Carriage way

A portion of a road improved, designed or ordinarily used for vehicular traffic is termed as
carriageway. It also includes shoulders and areas at the sides or center of the carriage way
used for standing or parking of vehicles.

Intersection

A place where two or more road cross is termed as intersection. For this study it also
includes 15 meters area within intersection.

LinkIMidbiock

The length of road beyond 15 meters of adjacent intersection is termed as mid
Block.



2.3 Perception of Road Safety Problem

2.3.1 Road Accident Indices

In order to describe the accident problem and to ascertain the relative seriousness of the
level of road traffic safety, many measures have been used viz number or deaths per 10,000
vehicles, per 100,000 persons and per million vehicle-kilometer etc (Hoque, 1993). The
widely used indices include fatalities per capita (FPC), fatalities per vehicle (FPY) and the
fatality index (FI), (Mohan and Muhlrad 2000). The FI is calculated by dividing the total
number of recorded fatalities by the number of injured persons.

However, these indices cannot be used to compare or evaluate the level of safety in
situations where the traffic conditions and vehicle usage are different among countries. The
weaknesses in using these measures for international comparison purposes are well
addressed in the literature (major problems are differences in definition of fatalities,
reporting and recording level, vehicle composition, lack of reliable data etc.). Noting such
inherent limitations, vehicles and population-based fatality rates are used to compare the
traffic safety of different countries.

2.3.2 Traffic safety and Personal Safety

While the total number of deaths due to traffic accidents is a simple and common measure
of the size of the traffic injury problem, it is more useful to refer to death rates when
comparing one country with another. Two general categories of death rate are relevant to
present purpose, one relates to traffic safety, the other to personal safety.

Traffic safety

Traffic safety is commonly measured in terms of deaths per 10,000 registered motor
vehicles or per 100 million wvehicle kilometers traveled. The latter is the better indicator of
most fomns of road use but it is difficult to estimate accurately and is not available for
many countries.

Personal Safety
The death rate per 100,000 populations is a measure of personal safety, or the degree to
which traffic accidents affect the safety of the population.

2.3.3 Classification of Accident
Unifomn classification of traffic accident is extremely important to ensure attainment of

unifomn statistics by different agencies/organizations  involved in reporting, investigation,
research, enforcement etc.



Primary Classification:
Primary classification based on accident severity:
0 Fatal.
0 Injury (Grievous and simple injury).
0 Proper damage only
The fatal and injury together represents "casualty" accident. Further classification is Urban
or Rural and intersection or link.

Detail Classification
In terms of manner of collision accident may be classified as:
0 Running off road
0 Hit Object
0 No object
0 Non-collision on road
o Overturning
0 Other non collision
Collision on Road With
Pedestrian
Another motor vehicle
Railroad train
Bicycle
Animal
Fixed object
Other object

©O O O O o o o o

Again collision between vehicles can be classified as angle, rear end, sideswipe etc. In this
study all these above mentioned classifications are used.

2.4 Elements of Road Traffic Accident

2.4.1 General

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 (Ogden, 1996). An accident may be considered as a failure in the
system.

In highway transportation, few accidents have been traced directly to mechanical failure of
vehicles. Fewer have been attributed to "failure” of the roadway, except occasional direct
involvement of potholes and other pavement conditions or defective traffic control devices.
The cause-and-effect relationships are yet to be established because the driver is expected
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to comprehend design and control inadequacies and compensate for them in the driving
task. The resultant attribution of large percentages of highway accident due to driver failure
(from 60 to 90% in many studies) does serve the cause of safety. Human failure can as
easily said to be the cause of all accidents, because it is human beings who not only drive
or steer vehicles, but who design and construct them, and design, construct, and operate
facilities that are used by vehicles of every mode. An often blaming the driver simply hides
the real cause.

Some accidents are deemed to have more than one cause. For example 60 to 70 pedant of
accidents are attributed solely to driver error, and another 20 of 30% may be attributed to a
combination of driver error & road related deficiency. In general, human factors contribute
to 85% of all accidents, road factors, to 16% and vehicle factor to 5% (Bryer, T.E. 1993).

242 The Haddon Countermeasure  Matrix

Accident and injury countermeasures  and research strategies should be developed
systematically.  One such useful approach s to consider each traffic injury problem as
resulting from an interaction between several discrete factors, occurring over distinct
phases in time and space. This can be done if we divide all time into three phases: before
the injury-producing event, during the event and after the event. The physical universe can
be divided into three factors: the human bcing (usually the victim), the vehicles and
equipment potentiality involved in and injury event, and the environment (which consists

of everything else). These can be used to create a 3 x 3 matrix as shown Table 2.1.

Tahle 21 Haddon — Countermeasure Matrix

[ Element Before Crash In Crash After Crash
Training
Education

Human Bet_1aV|or (e.g. drink driving) In-vehicle restraints Emergency

Attitudes fitted and worn medical services
Conspicuous clothing on pedestrians
and Cyclists

Primary safety (e.g. braking,
Secondary safety (e.g.

Vehicle | roadworthiness, visibility)Speed Lo Salvage
Expasire THpaorproteotiony
Delineation _
Road Road geometry Surface condition EZ:d_S'de safety (e.. Restoration Of
Visibility gible poles) road and traffic
Safety barriers devices

Road safety audit
Source: (Ogden 1996)



This is also often referred as the Haddon's Matrix, which combines three components of
the road traffic system with the three phases in an accident (viz. pre-crash, in-crash and
after crash) provides a useful framework for the accident analysis and prevention program.
Each of the nine elements of the matrix represents a possible focus for road safety.
Importantly, the road component remains a major consideration in the overall road safety
management strategies.

2.4.3 The Road Component

Road Way Factors in Accident Process
Lassare (1994) discussed that the sequential structure of accident generating processes is
the basis from which to identify the various road features that play an active part in the
accident:

(] Road alignment: horizontal (bends) and vertical (slopes),

(] Road or lane surface and width,

(] Shoulder surface and width,

(] Road environment,

(] Lateral obstacles (ditches, trees, barriers, etc.)

(] Signing/signaling,

(] Central and lateral markings,

(1 Junction design,

(] Sidewalk/footway,

(] Medians/refuge islands,

(1 Road structure/barrier,

(] Pedestrian facilities,

(J Non motorized vehicle facilities

In the normal traffic situation

The road user searches for information from the road and its environment through different
channels (visual, auditory, etc.) and then treats the information collected in order to build
up a representation of the driving situation, on the basis of which he will alter his
movement by controlling speed and trajectory of the vehicle. The road features must help
drivers to exert this control adequately and to foresee any hazard that may occur.

I11 the pre-crash situatioll

The pre-crash situation is a breaking point in a road user movement, occurring either
because he has submitted his vehicle to exaggerated dynamic constraints (for example, loss
of control of the vehicle in a road bend), or because there is a conflict with another road-
user (for example, pedestrian crossing the road, other wvehicle coming at a junction).
Signing and marking indicate to the road-users the hazards they need to expect. Drivers
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then assimilate and treat this information to modify their behavior In relation to the

environment.

In the emergency situation

The road must "forgive". Some failures in vehicle control should be recoverable. In
particular, shoulders should provide sufficient space to make it possible to avoid frontal
collisions by side maneuvers or to return to normal trajectory after a car has encroached or
gone off the road. Both shoulder width and structure are important. Adequate road
surfacing provides more efficient braking and may playa part in vehicle dynamics in
emergency driving conditions.

In the crash situation

When a vehicle goes off the road, its trajectory may be stopped by obstacles producing
strong deceleration, or may end in a rollover, both types of events generally leading to
serious injuries. Through secondary safety measures, it is possible to reduce the severity of
injuries resulting from a crash, by clearing road sides from hard obstacles, either by
removing them or by protecting vehicles against them through restraint systems (guardrails
or barriers).

Road Design Standard

Safety improves dramatically with design standard, and freeways/motorways are much
safer per kilometer (mile) of travel than other roads. The precise safety advantage cannot
be explicitly given because there is wide variation within road types, but
freeways/motorways are at least 4 times as safe as other roads, and can be as much as 20
times as safe as other arterial roads Ogden,(1996). New freeways/motorways,  built to
contemporary  standards, are the safest form of road, and may be twice as safe as older
freeways/motorways  built to lower standards.

Relationship Between Road Characteristics and Accident

The relationships between road characteristics and accidents are difficult to cstablish and
quantify, due to the multi-factorial nature of accident processcs and, often, to the lack of
planning and reliable statistical studies. However, some of the relationships are described
to accidents of particular characteristics of rural roads.

0 Width Of Carriageway And Shoulders

Accident rates decrease with increases in lane and shoulder width. In terms of accidents
eliminated per meter of added width, widening lanes has a bigger pay-off than
widening shoulders. Optimal shoulder width depends upon traffic volumes and road
alignment, but a two-meter width is a good average
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0 Horizontal Alignment
There is a strong link between radius of curves and accidents and short radiuses
being more hazardous. If financial means are available, it is recommended to flatten
the curve (increase the radius).

0 Obstacles Along The Road

When coupled with near-by roadside hazards, encroachments can result in roadside
accidents, which are usually serious: single vehicle against a fixed object or rollover
accidents. The slopes of ditches (drainage facilities) affect the severity of accidents.
Severities of impacts also vary with the different kinds of objects likely to be hit by
vehicles leaving the carriageway (trees, buildings, fences, signposts, lamp-posts,
utility poles), as well as with the size and mass of the wvehicle. In general,
maximizing clear-zone width (up to five meters) is the best solution to reduce
accident severity.

244 The Human Component

The road user responsible for the accident may be:
0 The driver of the vehicles.
0 The pedestrians
0 The cycl ists

2.4.4.1 Drivers

Driver is one of the main road user elements to cause an accident. So, the driver fitness is a
major factor for safe driving. The factors, which are associated with drivers to cause an
accident, are given below:

Inefficient And Indiscipline 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 in disciplined.

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:

0 To make more trips to maximize profit

0 To make up the lost time

o Craze for speed
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Overtaking

This is a normal 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 (Such as, trucks,
buses, etc.) to overload, which may cause accident in any of the ways as mentioned below:
0 It increases momentum of the vehicle as well as the stopping sight distance. As a
result brake failure may occur.
0 Overloading makes the vehicle unstable.
0o Continuous overloading damages the structural condition of the road.

Physical And Mental Condition O/The Driver

A driver should be both mentally and physically fit to perform his duties Fatigue and lack
of concentration may arise due to continuous driving particularly at nighttime. These
become dangerous to traffic safety.

2.4.4.2 Pedestrians

Pedestrian's lack of knowledge regarding road use, traffic rules and regulations, violation
of regulations and carelessness in using the carriageway are the main reasons of the high
incidence of pedestrian casualty. Inadequate pedestrian facilities can also lead to pedestrian
accident.

2.4.4.3 Cyclists

Bicyclists, in general, have a misconception that the traffic rules do not apply to them.
They often ride their bicycles on the sidewalks and also through the crosswalks while
crossing the roadway. Another special factor contributing the crashes is the wobbling
effects of the bicycles. Research showed that 80% of fatal injuries, and 75% of disabling
injuries could be reduced by widespread use of bicycling helmets (Burden, 1993).

245 The Vehicle Component

The conditions and characteristics of vehicle may be responsible for causing road
accidents. Improvements 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 neet is usually older with many vehicles imported as second hand from other
countries.
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Vehicle Factor

The following are the few common vehicle factors contributing to accident.

Faults
Worn out tires

Hazards
Poor grip if road surface is wet and makes braking more difficult. Increases
barking distance and sudden application of hard brake may cause skidding.

Mixing radial & Cross
ply tires

Moreover possibility of bursting & puncturing increases.

It is hazardous to use mixed tires on the same axle because of the
difference in cornering behavior. For maximum safety, all four tires should
be of the same make, size and tread pattern. However, it is safe to use

Incorrect tire

pressure

cross ply tires on front wheels and radial tires on the real.

Tires may perform poorly, over-heat and wear out rapidly if the pressure is
too high or too low. Correct tire pressures will ensure good road holding,
cool running and low rolling resistance. This will result in better fuel

Faulty indicator lights

consumption and durability of tires.
Inability to indicate intention to turn or change lanes and induce surprise

Faulty headlights

situation to the following vehicles.
Poor or no illumination of the road at night. Other road users may not see

Faulty stop lights

the vehicle.
Inability to indicate while slowing down or stopping of vehicle and may
cause vehicle, which is following closely to apply hard brake to avoid

Faulty taillights

collision.
Other road users may not see the vehicle is in front of them until it is too

[ate.

Dirty ghts Reduces illumination on the road

Dirty ~ windscreen | poor visibility of the road both during day and night and make driving
along with faulty | difficult especially during rainy or foggy days.

WIpers

Misted rear [ Poor visibility of vehicles traveiing behind

Winascreen

DIty MITrors Inability to see the traffic behind

Faulty speedometer | wrong perception of the traveling speed may result in violation of the legal

Loose steering wheel

Speed Timit.
A loose steering wheel reduces the sensitivity of the front wheels to the

Steerng.

oty Tomm

Inabllﬁy 10 Torewarn peaesfrlans and other road USErs.

—Fautty trakes

Inability to halt or slow downs the vehicle effectively.
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Local Problems

The most common defects of vehicles in Bangladesh are worn out tires, loose wheels,
overloaded axle, faulty brake and indicator lighting system etc. A limited physical
condition survey revealed that only 42 percent of trucks and buses observed had complete
defect free lighting system and a nighttime survey on long distance buses found one thirds
with one or no rear lights Hoque, M. S. (2003). Vehicle lighting is a very important safety
aspect especially where street lighting, road marking and signs are inadequate and driving
practice is poor.

Present Trend in Making Safer Vehicle
Introduction of advance safety wvehicle - The main purpose of this vehicle is accident
avoidance and damage reduction by highly intellectualization  the wvehicle through
application of electronics technologies, thereby drastically improving the safety of the
vehicle which the driver operate. The other objectives are:

0o To improve vehicle safety by innovate design and construction of vehicles,

incorporating  built-in safety measures.
0 To some extent to reduce driver's responsibility of handling safety issues
0 To reduce accidents caused by random mechanical failures.

Various sensors, computers, electronics gadgets and devices, etc. will support the drivers of
tomorrow's  vehicles, which monitor the driver, the vehicle and the surrounding
environment.

25 Accident Investigation

251 General

There are four main investigative approaches wused to develop accident reduction
programmers.  These are: single site schemes; mass action programmers; route action
programmers; and area action programmers. All involve four major planning steps: (a) data
collection, storage and retrieval, (b) identification of hazardous locations for further study,
(c) diagnosis of the accident problem(s) and (d) the final selection of sites to be included in
the remedial implementation program.

252  Single Site Approach

This is probably the most commonly used approach, involves the identification of 'black
spot' locations on the basis of the number of accidents clustered at single locations within a
given period of time (usually three years). Black spot locations are typically individual
intersections, short lengths (300-500m) of roadway, or small areas (I 00-200m squares). A
large accident reduction (typically 33 per cent) and a high first-year economic rate-or-
return (typically not less than 50 per cent) should be expected from black spots that are
included in a final remedial action program for single sites.
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253 Mass Action Approach

This, the second most commonly wused approach, involves searching for sites that are
clearly associated with a particular predominant type of accident for which there is a well-
proven engineering remedy. Mass action programmers should be expected to achieve an
average accident reduction of 15 per cent at treated sites and a first-year economic rate-of-
return of not less than 40 per cent.

254  Route Action Approach

With this approach the main ‘'black sites' along a particular road are identified from an
analysis of traffic data collected over a recent period (usually 1-3 years). Usually the search
process involves dividing the road(s) into section lengths of 0.5-1.5 km and, typically,
selecting for listing those sections with accident levels of 1-2 standard deviations above the
norm or, alternatively, using a statistical test for a predetermined level of significance
above the norm. Black sties treated should achieve average accident reductions of 15 per
cent and first-year economic rates-of-return of not less than 40 per cent.

255 Area Action Program

In urban areas accidents are scattered and do not lend themselves to selection for treatment
by the three previously described methods. In this case the distribution of accidents
throughout the urban area is searched over a recent one-two-or three-year period in order to
identify discrete areas, e.g. neighborhoods or | km Ordnance Survey gird squares, having
accidents per unit area or per unit of population above a predetermined level. Traffic
calming measures that are aimed at reducing traffic movement on local access roads within
the identified areas are often the remedial outcomes of area action program. Appropriate
objectives set for area action plans might be to achieve an accident reduction of 10 per cent
and a first-year economic rate-of-return of 10-25 per cent within each area addressed.

2.5.6 ldentification and Diagnosis of Hazardous Road Location Programs (Black
Spots)

A hazardous road location (HRL) program is a formal process, which aims to identitY

location within the road system, which have an unacceptably high incidence of road

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

Need/or HRL Identification
The need and overall goal of an HRL program is to

¢l ldentitY locations at which there is both an inherently high risk of accident losses
and an economically justifiable opportunity for reducing this risk, and
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D To identify countenneasure options and priorities which maximize the economic
benefits from the HRL program,

Techniquesfor Identification of HRL

In order to identify a hazardous road location, it is necessary to
D Define the site (or route or area),
D Have explicit criteria for such identification,
D In some cases, the criteria will required the use of a measure of exposure to risk at
the sites in question,
Take account of accident severity, and
Consider the time period for the analysis.
D Criteriaz A number of criteria have been used to identify hazardous sites and
routes. The principle methods are:
D The number of accidents in a given period exceeding some set level.
D The rate of accidents for a given period exceeding some set value.
D The number of and rate of accidents both are exceeding some defined threshold
value.
D The rate of accidents exceeding a critical value derived form statistical analysis
of rates at all sites.
The potential accident reduction method.
Rating by accident severity.
The hazardous index method.
Rating according to site features.
The current annual cost of accidents occurring at the site based upon an average
cost of accident-by-accident type.

O U O U O

Clustering of Accidents

Central to the concept of HRL is that certain types of accidents are over-represented at
specific sites. In order to identify this clustering, and develop a program to treat high
accident frequency sites, a cluster analysis needs to be performed. Figure 2.1 gives such an
analysis (Andreassen, 1989).

Here the cumulative percentage of accidents and cumulative perccntage of sites (e.g.
intersections) are plotted. The former is produced by the product of the number of
accidents per site and the number of such sites. The example above shows that 50 percent
of these particular accidents (accidents at intersections) occurred at about 23 percents of the
sites and that these sites averaged about 2.4 accidents per site.
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Figure 2.1: Clustering of Accidents

2.6 Development of Countermeasures
The process of countermeasure development should aim to (Ogden, 96):

D Detennine the range of measures likely to influence the dominate accident types
and road features,

D Select countermeasures  which, on the basis of professional judgment and
experience.

D Check that adopted countermeasures do not have undesirable consequences, either
in safety terms (e.g. lead to an increase in the number or severity of another
accident type) or in traffic efficiency or environmental terms,

Be cost-effective, that is, maximize the benefits from the HRL program, and
Be efficient, that is produce benefits, which outweigh the costs.

2.6.1 Countermeasures for Road Intersections:

The main design principles for intersections, suggested by Ogden (1999), are:
Minimize the number of contlict points and hence the opportunities of crashes.
Separate conflicts in space or time

Minimize the angle of connict

O O U ©

Define and minimize connict areas
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Define vehicle paths

Ensure adequate sight distances

Provide clear indications of right-of-way requirements
Minimize road side hazards

Simplify the driving task and Minimize the road user delay

©O O o o o

2.6.2  Countermeasures for Road Links or Mid Block
For non-intersection locations (links), the principlcs for safe design and operation include
(Ogden 1996):

0 Ensure appropriate standards of horizontal and vertical alignment

o Develop roadway cross sections to suit road function and traffic volume

0 Delineate roadway and vehicle paths.

0 Ensure appropriate standards of access control from abutting land use

0

Ensure clear roadside environment.

2.6.3 Selection of Countermeasures

It is seldom possible to establish a single cause for road accidents at a site. There will often
be a number of remedial measures, which should be applied individually or in combination.
The final choice will generally be based upon judgment and experience, utilizing

countermeasures, which have been successful in similar circumstances.

2.7 Evaluation and monitoring of road safety Project
2.7.1 General

Through monitoring and evaluation the effectiveness of treatments can be assessed. Post-
implementation  monitoring and evaluation is therefore essential to ascertain the effects
(positive or negative) of a treatment and thus improve the accuracy and confidence of
predictions of that treatment's effectiveness in subsequent applications. The road safety
engineering treatments are based on a sound scientific basis. For this approach to be
productive and useful, the analyst must have a firm basis for believing that a particular
treatment is likely to be effective or not effective. This in turn implies the need firstly for
systematic observation of the effect of various treatments which affect road safety, and
secondly a statistical analysis of those observations so that robust conclusions can be drawn
from an analysis of the data. As such the requirements, of monitoring and evaluation, are of

prime importance.
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2.7.2 Purpose of Monitoring and Evaluation

The Institution of Highways and Transportation (1990) defines the purposes of monitoring
as follows:
Assess the effects on the distribution of traffic and speeds of motor vehicles.
Assess the effects of accident occurrence in relation to
o Safety objectives.
o Call attention to any unintended effects on traffic movements or accident

o o

occurrence.
0 Assess the effects of the scheme on the local environment and
o Learn of public response to the scheme in terms of its acceptability in general and
people's concerns about safety in particular.

2.7.3 Parameters Requiring Attention
0 The number and type of accidents
0 The severity of accidents
0 The distribution of accidents over the road network
o Traffic flows and travel times
0 Turning movements and delays at intersections
0 Access times and distances within residential areas
0 Routes taken by motorists, cyclists and pedestrians, and operation of buses

2.8 Costing of Road Accident

2.8.1 Costing Need

With the high growth of road accidents throughout the developing world, it is essential that
adequate sums of money are spent in dealing with the problem. In the absence of an
estimate of accident related economic issues, it is difficult to identify the sums of money
that should be invested on road safety countermeasures. The first need for accident cost
valuations, therefore, is at the level of national resource planning to ensure that road safety
is given adequate priority in terms of investments. The second need is to ensure that the

best & most appropriate safety improvements are introduced in terms of benefits they
might generate in relation to their cost.

2.8.2 Accident costing Methodologies
The two basic accident costing methodologies are the Lost Output (or "human capital”) and

the Willingness to Pay (WTP) approach. Lost output focuses on the economical
consequences of road accidents but also includes a component for the pain, grief and
suffering caused by road accidents. The WTP method, considers the value of prevention,
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Le. how much people would pay to avoid an accident altogether, and accordingly produces
much higher cost estimates than the Lost Output Method. WTP has only been used in
motorized countries and the Lost Output method has traditionally been recommended for
developing countries whose primary objective is maximizing national economic growth.
Lost Output methods can be further classified into Gross and Net Lost Output.

2.8.3 Accident cost component

Lost output

Lost output refers to the contribution Road Traffic Accident (RTA) victims were expected
to make to the economy with future earnings weighted to present value with an inflation
rate currently in use in the country. The "lost output” of RTA deaths is calculated as the
average earnings multiplied by the number of working years lost (i.e. average retirement

age minus the average RTA fatality age lost). Lost output for serious and slight injuries is
the daily earning rate multiplied by the number of days off work.

Medical Cost

Medical costs include emergency medical service, both inpatient and out patient care,
prescription  cost, service fees (X-ray are operation) and rehabilitation cost (Including
artificial limbs). Medical cost as estimated by World Bank in Bangladesh is shown in the
Table 2.2 below.

[able 2.2 Medical cost [per RTA dasualty (Tgka, 000)

Per Fatal RTA Grievoys RTA Simgle RTA
Casualty N .

Cont No Cost NO Cost No Cost
~ Fa@ity [ 100 [ L7 170 0 0 0 0
GIIEVOUS 4200 1.4 5880 1.7 7140 0 0
——STHpTE TO0 7 T40 2.2 220 15 150
Totat 6190 7360 150

Source: Consultants World Bank (J997).

Human costs (Pain, Grief and Suffering)

With the outset of social cost benefit analysis in 1970s, a notional value for pain, grief and
suffering (PGS) was included in industrialized countries to reflect societies and the
individual's aversion to death. In developed countries it value is high around 38% and in
developed countries around 20% of total lost output.
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Vehicle Damage Cost
In addition to vehicle damage, this component should also include other property damage

costs and any lost business due to the vehicle being out of commission.

Administrative Cost

Administrative  costs include the "handling costs" incurred by police. insurance companies
and courts in investigation road accidents as well as prosecution and the settlement of
insurance claims.

Cost Not Included
Some of the other costs not commonly factored in accident costing include.
D loss of earnings of career (Le. family member must give up work to provide home
care)
p work replacement cost, l.e. training
travel time delay from accidents, including that from road blockades occasionally
set up after accidents
D accident scene clear up
leisure time lost in the post working years.
life expectancy reduced ofRTA casualties.

2.8.4 Average Accident Cost in Bangladesh
Table 2.3 shows the cumulative cost of the various cost components to each RTA severity

as developed by consultants.
Table 2.3 Total Accident Cost By Severity Type & cost Component (TK, 000)

Component Fatal Grievous Simple PDO

Lost output 591.3 7.9 0.5 0.0
Medical costs 6.2 7.4 0.2 0.0
Human costs 354.8 4.7 0.3 0.0

— venicie gamage 100.0 75.0 50.0 2.5
ZROTTTITTS tration U9 U.5 0.5 0.5
Fotat 105278 95.5 51.4 3.0

Source: WB Consultanls Workmg Estimates (1997)

According to these estimates, a fatal RTA costs 14 times that of a grievous RTA and 28
Times more than a simple RTA.
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2.8.5 National Road Accident Cost
Table 2.4 sets out the sum of all accident cost components for the total number of estimated

accidents in 1997.

Table 2.4 Annual Nationgdl RTA Costs For {1997 (Taka)

Avio caoct noy
LA TOUIT PCT

Accident (000)

ltam. Al A H " e
Fem No—Accidents Totat Cost (Miftion)

Fatal RTA 5,432 1,053 5,719
Grievous RTA 9,528 95 910
SimpieRTA 12,606 51 648
Total casualty RTA 27,565 7,276
PDO RTA 12,120 3 218
ot RTA 100,285 7,495
“Average RTA 0.27

Source: Consultants Working Estimates (1997)

2.8.6 Benefits of costing
0 Road safety Awareness
0 Road Safety Funding
0 Promotion of Cost Effective Road Safety.

2.9 Review of Related Research

The first study to provide some information on the character of accidents on selected
highways in Bangladesh was undertaken by Flashy (1 986). The study however did not
include Dhaka-Aricha Highway. Elahi (1986) grouped accidents into three classes viz.

a. Single vehicle striking a pedestrian

b. Single vehicle leaving the road and/or striking a fixed object and

C. Multi-vehicle collision.

The percentages of accidents in the stated categories were 59 percent, 27 percent and 8
percent respectively. The accidcnt typc was unknown for thc rcmaining 6 percent of the
total accidents. About 75 percent of the accidents occurred during daytime.

Banik, G.C. (1987) in his M. Sc. Engineering Thesis in civil Engineering Department of
BUET analyzed accidents on the Dhaka-Aricha highway using 1982-1985 accident
statistics. Police stations included in this study were Savar, Dhamrai, Saturia, Manikganj,
Ghior and Shibalaya. A total of 321 police-reported accidents served as the basis of his
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analysis. He found that of the total accidents, 35% occurred at bridge approaches, 34% at
road links, 25% at road intersections. He identified 23 accident-prone locations on the basis
of accident frequency. Accidents were grouped into three classes similar to those of Elahi
(1986) viz. multivehicle 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. Banik further identified that inadequate widths of road pavement and
shoulders, inappropriate  cross-slopes, road pavement as well as road shoulders and
restricted sight distances are important cause of road accidents in Dhaka-Aricha highway.
Suggested remedial measures included improvement of road geometries and elimination of
obstructions from road right-of- Way (ROW).

Hoque, M.M. (1991) conducted another comprehensive study on Dhaka-Aricha Highway.
In a total length of 81.4 km of the highway, 965 accidents (419 fatal, 504 injury and 22
property damage only) were recorded during the five-year period, 1985-1989. Data on
accidents occurring on the highway and available to police during the aforesaid period
were examined and the characteristics of those accidents were analyzed. The characteristics
included those relating to locations, road user movements, vehicles, and time of accidents,
accident rates, roadside hazards and road casualties. Analyses reveal that each year there
are at least 114 fatalities and 968 injuries resulting in about 6 casualties per accident on the
highway. Accidents occurred mostly on highway links. The most frequent accident types
were determined by the use of Road User Movement (RUM) Codes. The predominant
accident type was RUM (00-08) 'pedestrian’ accounting for 34 percent of all accidents.
This was followed by ‘'rear-end’ accidents (14%), 'running-off-road/out-of-control’
accidents (10%), and ‘head-on' accidents (9%). The most vulnerable movements of
pedestrians involved while crossing the highway and walking with traffic along the
highway. A statistical quality control method was employed to identify hazardous sections.
The highway links from Mirpur Maser road intersection to Hemayetpur intersection and
from Oolora road intersection to Harirumpur road intersection were determined to have the
highest accident frequency with about 2 accidents per km per year. Buses and trucks were
highly over represented in accidents. Most of the accident victims tended to be young and
middle-aged in the 10-39 year age group. This group accounted for 50% of fatalities and
68% of injuries. Various low cost engineering treatments like shoulder improvements,
delineation, installation of guardrails, provision of overtaking lanes, and improvements of
deteriorating traffic lane and narrow bridge approaches were suggested by him.

Ahmed, N.U. (2002) in his BSc Engg thesis in BUET analyzed the accidents on Savar
Thana along Dhaka Aricha highway. There were 210 road accidents in the study area
during the five-year period (1997-2002). Of these total accidents 1.46% were fatal, 23.41 %
were light injury and 75.12% were property damage. He identified five black spots namely
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Jahangimagar  University gate, Savar bazar bus stand, PATC gate, Nabinagar bus stand and
Aminbazar. Predominant types of accident hitting pedestrian and rear end accidents,
accounting for 77.63% and 14.28% of total accidents 65.03% of accidents occurred at day
and 34.97% at height. He recommended few low cost engineering measures both for
intersection and midblock. He identified carelessness of road users, reckless driving,
overloading, and dangerous overtaking as main sources of accident.

2.10 Overview

From literature review it reveals that few studies have been conducted to perceive accident
problem along this corridor and other parts of Bangladesh. But no attempt has yet been
made to evaluate the performance of different safety measures to asses their effectiveness.

So there is an urgent need to conduct a comprehensive evaluation study throughout the
country to check the effectiveness of the prescriptions made by different foreign
consultants in the existing road-traffic perspective of Bangladesh. It is seen that after 1990,
no study is conducted along this corridor. Thus this study will also provide the accident
scenario starting from 1982 that would enable to visualize the general picture of accident
situation for more than twenty years along this corridor. Justification of countermeasures

taken so far by different agencies and change of accident pattern with the implementation

of these safety schemes can also be determined by effective evaluation technique as
discussed.
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CHAPTER 3

STUDY DESIGN AND RESEARCH METHODOLOGY

3.1 Introduction

The study can be broadly divided into two main themes, firstly analysis of the accidents
and secondly evaluation of the performance of safety measures implemented in the study
area. Knowledge on accident rate, severity, spatial and temporal distribution, collision
pattern etc are essential to determine cost effective countermeasures for reducing both the
number of accident and extent of seventy. A time series analysis of accident is needed for
both micro and macro analysis of accident. Any road improvement work in general and
safety scheme in particular, will have direct impact on the overall safety situation,
particularly on collision pattern. As such there is an urgent need to evaluate their
performance for developing a strategy to combat accident problem. Again accidents are
also function of highway operating condition, road side development, land use pattern,
road side activity, level of enforcement, traffic characteristics which is a peculiar
combination ofMV and NMV even in high standard national highways in Bangladesh. So
accident patterns are also related to these functions. In this chapter methodological

consideration in accident analysis, various techniques to represent accident problem,
evaluation methods including various statistical tests to ascertain the effectiveness of
safety scheme, etc are discussed.

3.2 The Road Inventory

The study location envisaged a total length of 75.4 km along Dhaka.Aricha highway,
starting form 11.9 km reference at Aminbazar Bridge to 87.3 km at Aricha. It is a part of
historical grand trunk road and presently an important portion of national highway
network, forming the link between Dhaka and the ferry routes at Aricha, the main
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connection to the Western and Southwestern part of Bangladesh. This road is also a
mentionable portion of Asian Highway. The road is constructed in 1960 and passes
through six upazillas (UZ), namely Savar and Dhamrai UZ of Dhaka District and Saturia,
Manikganj, Ghior and Shibalaya UZ of Manikganj District. It is within Dhaka zone of
RHD, covering Dhaka and Manikganj Division.

The highway under study encompasses varied geometric and environmental conditions.
Owing to close proximity in traffic volume and composition characteristics, land use
pattern, geometric and operational condition the highway is divided into three main
sections/major  links, which are named as section |, 2 and 3 (Figure 3.1), these are also
known as link 32, 33, and 34 respectively by RHD. Section | is of 22.1 km length, which
originates from Aminbazar Bridge (11.9 Km) and ends at Nabinagar (34.0 Km); Section 2
extends from Nabinagar up to Manikganj Town bus stand, which is 0f29.3 km length and
Section 3 is of 30 km length stretching from Manikganj bus stand up to Aricha Ghat
(87.3Km).  Again for detailed accident analysis purpose, the highway is divided into 32
locational codes comprising of 16 intersections (2x Staggered T, Il XT and 3x Y type) and
16 links (Mid block locations) to identify accidents by locations (Figure 3.2 - Figure 3.4).

3.1  Approaches of Accident Analysis

Accident analysis is conducted both at micro and macro level. Macro scale considers
accident occurrence in a town, country, region, state or worldwide. On the micro scale,
concentration is on accidents occurring on a specific network, facility, or location (curve,
or intersection, airport, train station highway exit, interchange).

3.3.1 Maero scale Analysis.

On the macro scale, accidents are summarized in tabular or chart form, providing a record
of the performance of a region or a country in terms of one or more transport modes.
Accident occurrence, severity (in terms of fatality, injuries, or property damage), and
rates provide a statistical illustration of safety performance. Rates are intended to provide
a yardstick of safety related to the amount of exposure to danger involved in the transport
mode. For instance, the common rate used in highway traffic safety is "accidents (or
injuries or fatalities) per 100 million vehicle-miles,” on the assumption that the number of
vehicles, multiplied by the number of miles (estimated) driven by those vehicles, is a
reasonable measure of the exposure to danger of the occupants of the vehicles. At
highway intersections, a rate based on number of vehicles entering the intersection is

more appropriate.

In this study, these methods are adopted 10 order to understand trends 10 accident

occurrences.
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Figure 3.1 The Study Highway Showing Main Three Sections

MANIKGANJ
63.3 km

ARICHAGHAT
87.3 km

Section 3

Rural

Section 2
Predominantly
Rural

Salient Features of Three Sections

Avg Traffic Flow
Motorized 4-Wheel
213 Wheel
Total Motorized
NMV

Geometric Features
Width of Pavement
Carriageway

Shoulder (m)
- Height of Emb (It)

Density of Intersection
Land-use Pattern

SEC 1 SEC 2
8609 10031
1839 1981

10449 12012
1087 2612

(m) 7.5-14.4 6.5-11.0
duaVsingle  single

1.2-3 1-2
5-20 5-15
2.8/km 5.8/km
Intense Moderate
activity activity

SEC 3

2529
576
3105
1379

6.5-7.0
single
1-2
7-20

8/km
Light
activity

NABINAGAR

Section 1
Predominantly
Sub Urban

Note:

Alignment is drawn based on
Survey of Bangladesh Map

34 km

AMINBAZAR BR |\

11.9 km



Fig 3.2 Alignment Details of Section 1
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Fig 3.4 Alignment Details of Section 3
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3.3.2 Micro scale Analysis.

Micro scale accident studies can be subdivided into the study of individual accidents.
known as "accident reconstruction,” and the study of "high accident locations, " as they
are known in traffic engineering. In this latter analysis, patterns of occurrence and types
are analyzed for clues to causation, generally related to design and control elements at the
location in question. In USA accident reconstruction is performed in all transportation
modes and practiced at all governmental levels.

Locational analysis is conducted at high-accident-frequency locations. The studies are
based upon the individual accident report as a basic document. This procedure has
developed to its fullest in highway traffic safety, because the method requires relatively
large numbers of accidents to occur at or near the same location, or for relatively large
numbers of the same type of accident to occur on a facility or stretch of roadway. In this
study all these three types of analysis are conducted while investigating causes of

accidents.

3.3.3 Methodologies  for Expressing Accident Rate
Moreover different methods are in practice through which accident rate can be expressed.
Few of these are described in the subsequent articles.

Accident Rate Per Kilometer
On this basis, the total accident hazard is expressed as the number of accidents of all
types per kilometer of each highway and street classification.
R=A/L
Where R =total accident rate per kilometer for one year
A =total no of accidents occurring in one year
L = length or control section in kilometers

Death Rate based on Population
The traffic hazard to life in a community is expressed as the number of traffic fatalities
per 100,000 populations. This rate reflects the accident exposure for the entire area.

R = B*100,000

P
Where R = Death per 100,000 population
B =total no of traffic deaths in one year
P = population of area
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Death Rate Based on Registration
The traffic hazards of life in a community can also be expressed as the number of traffic

fatalities per 10,000 vehicles registered. This rate renects the accident exposure for the
entire area and has a use similar to death rate based on population.
R = (B"I 0,000)/M
Where R = death rate per 10,000 vehicles registered
B = total no of traffic deaths in one year
M = number of motor vehicles registered in the area.

Accident Rate Based on Vehicle-Kilometers  of Travel
The accident hazard in this case is expressed as the no of accidents per 100 million
vehicle kilometers of travel. The true exposure to accidents is probably more nearly
approximated by the kilometers of travel by vehicles than by either the population or
registration. Here the accident rate is expressed.

R = (C" 100000000)N

Where R = accident rate per 100 million vehicle kilometers
C = no of accidents (Deaths or injuries or total accidents) in one year
V= Vehicle km of travel in one year

Among these methods, accident rate based on vehicle-km of travel is more accepted and
popular for comparison purpose, as it takes into cognizance of the traffic flow in a way
degree of exposure. In this study, traffic now for the entire study duration is estimated
with the available RHO traffic data and using this now accident rate is determined In
terms ofvehicle-km  of travel for the entire highway.

3.34 Framework  of Accident Analysis
The necessary steps and the systematic process involved in the framework of accident
analysis, developed by Hoque, M.M. (1988) are outlined in Fig. 3.1. This framework of
accident analysis systematically divides accident problems into component parts starting
from the occurrence of accident events and ending up with site-specific treatments. Basic
steps involved in the analysis of accident data by using framework are:

13 To collect relevant crash data with specific details of objective information.

13 To identify hazardous location with respect to crash types and road class.

13 To sub-divide the hazardous location into intersections and links to determine the
distributions  of crash types, distributions of crashes by road class and/or by
temporal, diurnal and social characteristics.

13 To develop ranking oflocations on priority basis.

13 To determine specific nature of crash problem and develop countermeasures.
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In this study accident types and locations are identified and are further divided into
links/intersections/major  links as shown in the framework but further division into local
government areas (LGA) by inserting population/employment  characteristics is not
conducted due to non-availability of relevant data. Clustering/non-clustering  of accidents
including determination of problem is also conducted.

Figure 3.5 Steps Involve in Determining Accident Problem

Accident Types

Accident Location

Travel ;
Accident Location by L.G.A Population/

Characteristics Employment
Characteristics

Accidents by Accidents Type Temporal/Social/Diurnal
Road Class Distribution Character of Accidents
Ranking accident Types Road Class
Ranking

Clusteri ng/N on-C lustering

(Source: Hoque 1988)
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34 Evaluating the Performance of Safety Schemes

Through monitoring and evaluation the effectiveness of treatments can be assessed.
During evaluation a comparison is made with what would expected to be happened if the
treatment had not been introduced. Post-implementation  monitoring and evaluation s
therefore essential to ascertain the effects (positive or negative) of a treatment and thus
improve the accuracy and confidence of predictions of that treatment's effectiveness in
subsequent applications. However there are several experimental design challenges in
doing this, which are described below:

0 There may be change in road environment such as change in traffic flow, speed
limit, land use etc.

0 Because accidents are rare and randomly occurring events there will be
fluctuations year by year, which have nothing to do with the treatment being
analyzed.

0 It is necessary to monitor all significant factors, which could possibly affect the
outcome.

o Statistical correlation does not necessarily imply logical Correlation.

0 Seasonal factors must be taken into account.

0 Accident reporting levels may change over time, and there may be inconsistencies
in the accident data, which need to be considered.

3.41 Methods of Evaluation
There are basically four ways in which the performance of any safety scheme may be
evaluated (Ogden, 1996). These are explained in the subsequent Articles.

Controlled Experimentation

In which all other factors are held constant except the factor whose effect is being
investigated; this approach is rarely if ever applicable in road safety engineering because
in the real world it is not possible to hold everything constant, and it will not be discussed
further.

Before and After Studies
The simplest method is to compare the accident record at the site before and after the
implementation  of the scheme. It essentially involves:

o Determining in advance the relevant objectives (e.g. accident types intended to be
affected) and the corresponding evaluation criteria (e.g. accident frequency,
accident rate)

0 Monitoring the site or area to obtain numerical values of these criteria before the
treatment and again after the treatment

o Comparing the 'before’ and ‘after' results, and
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0

Considering whether there are other plausible cxplanations for the changes, and
correcting for them if possible.

Comparisons Using Control Sites
The process involves:

0

Determining in advance the relevant objectives (e.g. accident types intcnded to be
affected) and the corresponding evaluation criteria (e.g. accident frequency,
accident rate)

IdentifYing a control site or (preferably) a set of control sites where no remedial
works have been or are intended to be introduced

Monitoring both the treated site (s) and the control site (s) to obtain numcrical
values of these criteria before the treatment and again after the treatment
Comparing the 'before’ and ‘after' results at both the treated and control sites,
Considering  whether there are other plausible explanations for the changes, and
correcting for them if possible.

Selection of the control sites is obviously of key importance. Ideally, they would
be randomly selected. However, this is rarely possible, unless a large number of
control sites can be identified and a random selection made from these.

The control sites should satisfy the following criteria (Ward and Allsop, 1982)

0

OO O O o o

be similar to treated sites in general characteristics (network, geometry, land use,
enforcement)

be geographically close

have sim ilar traffic flow

not affected by treatment at test site

not treated within before-after period

have accident data

Time Trend Comparisons
This method, which usually involves the development of a model for estimating the trend
in accidents over time, is an alternative method of accounting for time-dependent changes

without using control sites. It involves:

0

Determining in advance the relevant objectives (e.g. accident types intended to be
affected) and the corresponding evaluation criteria (e.g. accident frequency,
accident rate)

Obtaining data on each of the criteria for an extended period of time, both before
and after implementation of the treatment,

Developing a model based on the 'before’ period,

Comparing whether there are other plausible explanations for the changes, and
correcting for them if possible.
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In this study before-after studies and control site technique are adopted for evaluating the
performances of safety schemes implemented along Dhaka-Aricha highway.

3.4.2 The Final Approach in Evaluation

It may be mentioned that sometimes conduct of careful statistical analysis is warranted, to
correct for external factors in before-after analysis lasting over longer period of time and
in many cases the accident frequencies may be so low that any observed changes in
accidents may not be statistically significant. The final approach therefore is to focus
upon the accident types, which the treatment was intended to correct, and assess whether
these have in fact declined. This technique is also applied in this study to see changes of
accident pattern due implementation of safety measures.

343 Statistical Analysis

A number of statistical methods may be applied in analyzing the effectiveness of accident
preventive measures. Table 3.1 summarizes few statistical tests that may be undertaken if
adequately supported by data.

Table 3.1 Guide to Statistigqal Tests

Evaluation design Criteria Tests
Frequency X? for Poisson
Rates Paired t- test
Before and after Properties z-test
Variance F-test
Distribution shifts RIDT

X’ for Poisson paired t-test for
Frequency before after t- test for group Vs
group Analysis of covariance

Median test Mann Whitney
Before and after with

. Properties - i
randomized control, P -test for properties
comparison - group, with Rates paired t-test for before after
correction for regression t- test for group Vs group
means Analysis of covariance
Variance F-tests
F tests

Distribution shifts

Kolmogorov-smirnov
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Chi-Squared Test

Among these statistical tests, Chi-squared tcst is very common in road safety engineering
to undertake a before-after evaluation. In order to assess the effectiveness of a corrective
estimated Chi-square value need to be compared with the critical value for a

measure,
level and degree of freedom. Chi-square value is determined in

particular  significant
following manner:

Let b = number of accident before the improvement

a = number of accident after the improvement

b.c = number of accidents expected if no improvement have been carried out

control factor (which indicates general accident trend)

c

Then X2 (estimated) = (a - b.c)2/b.c
2
If X (est» 2 (critical), indicates change due to the improvement

2 . . .
If X (est.):5 2 (critical), indicates no change due to the improvement

From past experience the expected number of accident and confidence limit can be

established. If observed number of accidents at a particular site falls beyond these limits it

can be deduced that there is a significant change in the accident causation.

. 2 . . . . .
In this study X test is conduced extensively to determine the effectiveness of installed

safety measures.

3.5 Methodology Used in the Study

The study is predominantly concerned with extensive analysis of accident data,

countermeasures and improvement work, highway operational and geometric condition

along this corridor to determine the effect of these on accident causation and subsequently

suggest cost effective safety measures on other roads of similar standard in Bangladesh

perspective. The detail methodology involves are discussed in following steps:

Collection of Accident data from police, road safety cell and hospital covering the

0
period from 1990 to 2003, along Dhaka -Aricha highway to develop a year wise
and road segment wise database for the aforesaid period.

0 Collect and compile traffic volume data to determine the change of traffic volume

pattern especially with the inauguration of Jamuna multipurpose bridge (JMB).

0 Collect and compile information on road safety schemes and other improvement

works along this corridor.
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11 Conduct a detailed survey to identify highway geometric and operational
condition.

11 Preparation of record of observations on geometric and operational condition
along this corridor.

11 Estimating year wise and segment wise traffic volume and corresponding vehicle-
km run.

11 Conduct both micro and macro analysis of accident using the collected accident
data.

11 IdentifY high accident locations along this corridor.

11 Conduct a time series analysis using the accident data and relate it with the
improvement work to asses their performance.

11 Conduct various statistical analyses like before-after analysis, X? test, and
accident cost analysis to evaluate the safety improvement schemes.

11 Conduct before-after accident pattern analysis to assess the impact of safety
measures.

3.6 Overview

In this chapter various aspect of accident data analysis to depicUpresent the accident
scenario and various techniques wused to evaluate the performances of the installed safety
schemes are discussed. Different statistical analys'es used in this regard are highlighted.
Besides detail methodologies followed in the study are also presented sequentially. All
these would form the basis of subsequent analysis conducted later.
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CHAPTER 4

DATA COLLECTION

4.1 Introduction

Collection of accurate and comprehensive information on highway geometricl operational
condition, traffic flow and accident record is of paramount importance in any accident

study. Various improvements work in general and safety schemes in particular, have direct

impact on accident occurrence and pattern. So there is a need to determine all these

parameters in any comprehensive accident study. This chapter presents the detail record of
improvement and safety works, existing geometric and operating condition, traffic volume,
accident data collection etc along Dhaka-Aricha Highway.

After its construction in 1960, two major rehabilitation projects were under taken along this
highway, besides three black spots were also improved under road safety project. It has a
varying operating and geometric conditions along its length. To collect all these
information number of trips were made along this highway, besides contact was made with
RHO, SARM Associates, DOC and consultants working in these projects. A considerable
amount of time was spent for this purpose.

To collect accident data at the very outset of the research correspondence was made with
DIG of Dhaka range. According to his suggestion the author met Superintendent of police
(SP) of Dhaka and Manikganj district. Accident data were required from 1990 to 2003, to
develop a comprehensive database from 1982 along this corridor. The previous studies
contain data from 1982 to 1989, which were collected by Banik, G. C. (1987) from 1982 to
1985 and Hoque, M. M. (1991), from 1985 to 1989. Since data needed were of long time
back and longer duration (about 14 years), the police officers suggested that, data for such
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prolonged period can only be collected accurately from the Crime Index of the respective
circle/district.  In the circle/district police office, crime Index is prepared for each Thana,
summarizing information from the FIR send by respective Thanas and it is well-maintained

and preserved for inspection or future reference. However the author also visited respective
Thanas, but it was difficult for them to provide fruitful information before 5-6 years as
previous documents were not properly maintained. Besides the author also visited Madigan
Sadder hospital for collecting accident record. But only current year registers could be

found. Considerable amount of time was spent for this purpose.

4.2 Improvement  Works and Safety Measures Along Dhaka-Aricha  Highway

42.1 General Information

According to RHD source, during 1990 to 2003 period, two major rehabilitation works
were undertaken along this highway, one with the assistance of Danish Government,
through Danish International Development Assistance (DANIDA) and the other by Asian
Development Bank (ADB), under Jamuna Bridge Access Road Project (JBARP). Besides
three black spots were also improved with the assistance of ADB under JBARP. Details of

these works are described in subsequent Articles.
4.2.2 Dhaka-Aricha  Highway Rehabilitation  Project

4.2.2.1 Project Description

About 61km of the highway from Savarbazar (26km) up to Aricha (87.0) was rehabilitated
under this project, which included 48.90 km of pavement construction, 12.10 km of
overlay, repair/construction  of bridges and culverts, installation of safety features etc. The
construction cost of the project was Tk. 260 crores out of which Tk 220 crores was grant
from Denmark (DANIDA) and Tk 40 crorcs from GOB. Though the proccss started in

1991, actual construction started in October 1995 and completed in 1999. M/S Carl Boro

International of Denmark implemented the project, in association with SARM Associates

Ltd of Bangladesh.

4.2.2.2 Objectives of the Project
The overall development objective of this projcct was to support general development in
Bangladesh by ensuring adequate and dependable road infrastructure betwecn Dhaka and
the ferry routes originating from Aricha (Project Data Sheet, SARM Associates, 2000).
The immediate objectives of the project were:

0 To reduce period of closure or speed limitation due to collapse of structures.

0 To reduce vehicle operation cost caused by high roughness and delays.

0 To reduce cost of recurrent maintenance to a financially sustainable level.

0 To reduce accident rate.
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4.2.2.3 Salient Safety Features of the Project
0 Installation pfroad sign, pavement marking, km and guard post.
Provgﬁg'pa(\:/‘éd shoulder for 7.5 km length.
Repair of shoulder.
Correction of alignment.
Construction of new bridges! culverts.
Provision of crash barrier; parapets, footways/ verges, approach slat/etc.
Protective works for bridget roads.

O o O o o o

4.2.3 Rehabilitation of Mirpur-Savar Section of Dhaka-Aricha Highway

4.2.3.1 Description of the Project

Under JBARP Mirpur-Savar section ofDhaka-Aricha highway was rehabilitated. The work
started on October 1997 and completed on December 2000. It included 14.4km of highway
from 11.9 km to 26.3 lan. Total cost of the project was Tk. 100.93 crore of which 51.73%

was provided by ADB, 96.51% by GOB and 1.76% by Nordic development fund (JBARP
Project Summary, 200)).

4.2.3.2 Objectives of the project

0 To reduce constraints and increase efficiency of road transport

0 To optimize the utilization of the Jamuna Bridge through strengthening the
eastern main access roads.

0 To contribute to the stabilization of people's livelihood through development of
a road network, this is less prone to failure during weather, related disturbances.

0 To assist sustainable economic development through enhancement of transport
linkages between agricultural centers and industrial areas.

0 To enhance road safety measures.

4.2.3.3 Salient Safety Features of the Project

Construction of median Barrier (Appendix A Figure 4.1)
Widening of road to 4-1anedual carriageway.
Embankment widening (Appendix A Figure 4.2)
Construction of Bus Bay.

Construction of safety Barrie, Guard post.

Installation of traffic sign, road marking and guard rail.
Improvement of shoulder.

O O O o o o o
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4.2.4

Black Spot Improvement

General Information
In early 1999, nationwide 27 black spots were identified by RHD using police reported

data of which 10 were selected for immediate improvement.
along Dhaka-Aricha Highway. Table 4.1 gives details of these locations

Work

Three of those were located

Tahle 4.1 'ﬁpcr‘rilnfinn nflmlnm\md Black anm‘g_ajnng Dhaka-Aricha I—ligh\ 2y
| | |  Noof Fatal & Grievous |
Sly.
y-| RHO Location Uz km Ref Accicent Cost of
NO. | ReT. In 1998 | In 1997 [ In 1996 Work
F G| F| G F G
Balithal Bethuli i
1. | AR4 Dhamrai | 50.7-52 2—4 5 | 2 —4— 7,24 449
2"-Golara .
2 ARG _ Saturia | 56-56.7 4— 1| - /33— 7,10,292
——Dhage — 110,
Golara Bus ,
3 AR7 | | sawria 572577 4_ 2] 1| -] 2 | 11746078

Note: The safety schemes were completed by June 2002.

Salient Features

D

D

O O O O
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Construction of side bridge for rickshaw/ pedestrian (Appendix A Figure 4.3)

Installation of speed reducer, road hump, gate etc (Appendix A Figure 4.4), Speed
reducing hump was not found on ground, only speed limiting sign was found,
(Appendix B Figure 4.1).
Construction of bus bay.

Improvement of junction.

Installation of road signs and marking (Appendix A Figure 4.5).

Construction of pedestrian guardrail, sub grade drain and retaining wall (Appendix
A Figure 4.6).

Summary oflmprovement

Works

A summary of improvement/safety works along this corridor undertaken by RHD under
different funded programs is furnished in Table 4.2.
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Table 42 Summaries of Improvement Woaorks

Marking, Signs.

5 Time LOCTtiOH Km istance

1 Start  Complete Caliant oot v

|\‘ T From Tn Ernm Tn JUINeTit rvauture HemarKS

TTme Time i

1. Pavement reconstruction and overlay.
2. Paved shoulder construction and repair. The project was named as Dhaka-Arichg

1] Oct95  Mar-99 | Savar | Archa| 26 g7 3 Correction of alignment. Highway Rehabilitation Praject with a
—. Pravision of footway, verge, crash barrier, etc| cast of Tk 220 crare. Qne of the main
5. Road sign, marking, guard post, etc. objectives was to reduce accidents.
1. Median barrier.
2. 4-Lane dual carriageways.

2| Nov-97  Dec-00 | Aminbazarl Savar | -7 | 263 3. Embankment widening. Under ADB, within JBARP with Tk. 100
q. Traffic sign, marking. crare.
5. Shoulder improvement.
1. Speed Reducer (Only Gate with sign found)
2. Widening of pavement (5-10 ft, 2-3 m).

3. Jun-02 Balitha 50.7 52.0 3. Bus Bay. Under ADB, within JBARP known as AR-

4 with a cost of Tk. 7,24,449/=.

o

PaSSENger Shed (damaged)
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C

bntinued Table 4.2

|l |

Time.

Jun-Q2

1 ation
Loutatvult

2nd Golara Bridge

Kmrpistance

56.0

96.7

Sl

Salient Feature

Construction of guard post.
Sign, marking.

Remarks

Widening of pavement & Embankment

Sub grade and rainwater drain.

Under ADB known as AR-6. Total
improvement Cost Tk. 7,10,2921=

Jun-02

Golara Area

57.2

o7.7

W

© ® N o uao

Separate pedestrianl rickshaw lane.
Widening of pavement and embankment

Bus Bay.

Marking, signs 4. Speed Reducer (Not found).
Improvement of Bridge.

Improvement of intersection.

Guard rail. |
Passenger shed.

Construction of retaining wall, sub grade and

Under ADB, within JBARP known as AR-
7. Total improvement Cost
Tk.1,17,46,078/=

TATWater OTaiT.,
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4.3 Highway Operating Condition

To determine existing highway operating condition number of trips were made along the
highway. Information gathered regarding highway geometric, operational, road adjacent
land use patterns and striking observations on various aspects, covering all sections,
links/intersections and main locations are presented in Appendix A Table 4.1. The salient
observations' on highway geometric and operational conditions are summarized in
subsequent Articles.

4.3.1 Roadway infrastructure
Roadway infrastructure is hazardous by itself owing to following reasons:
0 High embankment height, which varies from 5-20 ft (2-7 m) along the highway
(Appendix B Figure 4.2).
0 Absence of recovery area, along the length of the highway, 90% area lacks
adequate recovery space (Appendix B Figure 4.3).
0 Road adjacent areas along most of the highway remain fully or partially water
logged rounds the year (Appendix B Figure 4.4).

4.3.2 Pavement Features
0 Dual carriageway portion ends suddenly short of Savar bazar without adequate
sign/marking, which presents hazard by itself.
o Pavement has smooth non-skid surface, which gets slippery with little rain
(Appendix B Figure 4.5).
0 Shoulder drop is excessive along most of the highway, which is very hazardous
especially when a loaded vehicle reaches the edge (Appendix B Figure 4.6).

4.3.3 Roadside Land Use Pattern
0 Up to Dhamrai there are number of industries, commercial areas, housing projects,
educational institutions, dairy farms, recreational institutions and military
installation along this highway which invites lot of roadside activities.

0 Few big residential areas work is in progress by filling the nearby low laying areas
up to Savar.

4.3.4 Signsl Marking
o Though condition of signs are better in relation to any other highways in
Bangladesh but these are inadequate, inappropriate, inconsistent in height!
information content in most ofthe cases.
0 No sign was found for pedestrian crossing, school, hospital etc.
0 Area speed limit zone was missing for many of the places containing built up area,
bazar, bus stand etc.
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4.3.5

Outer/ inner edge line marking is missing along most of the highway for dual
carriageway portion, besides centerline marking is unclear for rest of the highway.
Some of the signs! markings do not have night visibility.

Highway Operating Environment

Major observations on highway operating environment are furnished below:

D

D

O O U U O

Mixing of MY and NMY along the highway is one of the serious problems.

There are 11 nos T, 3 nos Y and 2 nos Staggered T type junction along this
corridor.

Two over bridges exists on this highway, over bridge at Savar is widely used.
Hardly any pedestrian facilities exist along this highway though intense pedestrian
activities exhibits especially along the bus stop areas.

Pedestrian barrier exists at Savar and Jahangirnagar university area, still few
pedestrians cross the barrier (Appendix B Figure 4.7) possibly due to easily
mountable base of the barrier.

Conflict between local and through traffic.

Only six separate bus bays are found among 60 to 70 bus stoppages along this
corridor. But these are not also used by the some of the Buses, mounting /
dismounting of passengers take place on the carriageway (Appendix B Figure 4.8).
Few bus stands are located near the approach of the bridges especially near Tara
and Dhalessery Bridge, which is very hazardous.

Around 30 locations eontain sharp bends (Appendix B Figure 4.9) and on three
loeations superelevation is high.

Most of the places shoulder is occupied by temporary market (Appendix B Figure
4.10), illegal parking which reduces the effective width of the pavement.

Illegal truck parking near Aminbazar, Nayarhat area is very hazardous (Appendix B
Figure 4.11).

Frequent violation of no overtaking marking, through the busy areas especially by
trucks and long distance buses.

Low height of guard posts, which upon hitting likely to increase impact..

Bus stopping near the intersection is hazardous.

Headlight glaring is a serious problem despite the median barrier

Taking the passenger at the rooftop of bus and truck (Appendix B Figure 4.12).
Traffic enforcement is very poor along this highway. Except Manikganj, Savar
bazar, Nabinagar no traffic police are found along this highway.

Hardly any street lighting facility is available along this corridor except Savar,
cantonment and Manikganj bus stand.

Dangerous contra flow by trucks engaged in earth filling activities due to median
(Appendix B Figure 4.13).
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0 Large number of garments and other industries, poultry farms etc invites huge
pedestrian activities along this highway.

4.3.6 Highway Inventory
Inventory showing the different geometric and design characteristics as identified by RHD

are shown in Appendix A Table 4.2,

4.3.7 Traffic Flow Data

As mentioned in Article 3.3.2 expressing the accident rate in terms of veh-km of travel is
widely accepted indices for comparison purpose. To cstimatc vch-km data traffic volume is
essential. Traffic volume including motorized, non-motorized vehicles along Dhaka-Aricha
highway is collected from RHD, JBARP and Jamuna bridge projcct evaluation reports.
RHD started nationwide traffic census during 1995/1996. This was designed to collect data
on traffic volume on all RHD road link and establish a process for annual updating of this
data to provide reliable and comprehensive data for road planning in Bangladesh. Since
then each year this data is updated and a compiled report is prepared and circulated by
HDM circle of RHD. Previous counts were rather sporadic in nature and have often been
conducted at different locations and times of year making them unreliable for time series
. comparisons (RHD, 1995/96).

4.4 Accident Record Keeping System in Bangladesh

4.4.1 Introduction

Accurate and comprehensive accident data is the cornerstone on which all road safety
activities should be based. A rigorous database facilitates analysis in both microscopic and
macroscopic  perspective. An accident data system should establish procedures for the
collection, storage, analysis and dissemination of data for all traffic accidents. The system
should ensure that all road safety works whether engineering, enforcement, education or
publicity should be data led.

4.4.2 Accident Reporting System

In Bangladesh only the police department records the nationwide accident data with the
exception of 1MB area, where the JOMAC also in parallel maintains record of accident
data. In the police station any road traffic accident is recorded as First Information Report
(FIR) or general diary and then entered into the' Khatian Register’, a book maintained in
all the Thanas to record all types of cases. Then the copy of FIR, being attached with the
application or 'Ejhar' either made by the Investigating police Officer (10) or by the
relatives of the victims are send to respective circles and Superintendent of police (SP)
offices. A sample of fllled up FIR is shown in Figure 4.7 of Appendix A. In the circle and
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office, Crime Index is prepared from the FIR and month wise FIRS are preserved as case
document. Subsequent development in the process of inquiry is also entered in both the
FIR book and Crime Index. Once disposal is obtained from the court about any case, FIRS
are send to the court inspector and only the crime Index remain available for any reference.
Both Crime Index and FIR is used to record all crimes under respective jurisdiction. So
accident data also enter serially with all other crimes and no separate sequence is

maintained Columns of the crime _Index is shown helow:

Coll Col2 Col 3 Col4 ColS Col 6
FIRno Place of occurrence, Name address Ohara of Presence of Name of
date & date, time & distance! of accused & law and police at site & I0s
time direction from Thana victims costing time
Col7 ColS Col9 Col10
Date of final report ~ Final order by magistrate  Sign of SP!circle ASP Remarks

The police officers after filling up the FIR, fills up the newly introduced Accident report
form (Appendix A Fig 4.8), and then send it to SP office each month. In practice, all road
accident cases are recorded in the FIRs as Bangladesh Penal Code Ohara 279, expressed
under following sections:

0 Section 304 B for all fatal case.

0 Section 338 A for severe personal injury.

0 Section 337 for light personal injury.

0 Section 427 for property damage only.

As all types of cases are recorded in the Crime Index/FIR date wise, considerable time was

spent to sort out accident cases from all other cases/incidents.

In each month consolidated accident report from respective police stations are routed
through Circle and Superintendent of police (SP), to Deputy Inspector General of Police
(DIG) of respective range and finally reaches Assistant Inspector General (AIG) crime at
police Headquarter. Besides since 1997, all accidents recorded in the newly introduced
form are send from police stations through SP to DIG office where these are entered in the
MAAP5 (Micro Computer Accident Analysis Package-5) Software in the Accident Data
unit (ADU) established in DIG office. This work is then forwarded to police Headquarter,
Assistant Inspector General (AIG) crime who in turn delivers itto Road Safety Cell (RSC),
who maintains the national accident database since 1997.
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443 Accident Data Item

Introdllictioll

Accuracy and magnitude of accident analysis depend on the availability of data on which it
is based. The basic data items required for any scientific investigation of the accident
problem can be summarized fewer than three categories of variables (Andersen and
Evangel on 1990) viz. the road user variables, the vehicle variables and environmental and
other variables. In Bangladesh recording of accidents with greater details started from 1997
by police, but due to lack of knowledge, negligence in filling up the specified Form
(Appendix A Figure 4.8) and widespread underreporting still it could not achieve the
desired goal.

Accident Dlltabase Manllged by ROIIdSlIfety Cell (RSC)

RSC maintains a nationwide accident database from 1997, with the consolidated data
received from the police Headquarter. RSC has a specific responsibility to bring out annual
road traffic accident report. Two of such reports have already been published. RSC has an
inventory (Appendix A Table 4.4) of all national and regional highways, with easily
identifiable landmark, within each kilometer section of highway. These landmarks are
located as a measured distance (displacement) from a fixed reference point. Any location
within a national highway can be Oeo coded with respect to a fixed reference point. But
due to lack of knowledge and negligence by police persons involved in recording this geo
coding is not done accurately, as such identification of exact location of accident becomes
difficult which is very essential for identifying high accident location and subsequent
development of countermeasures. Moreover, RSC data is also not comprehensive and
complete due to following reasons (Alam, 2003):

Under Recording: A large no of accidents are not recorded due to following reasons:
o lIgnorance of law by common people.
0 Pressure created by vehicle owner or driver.
0 Fear of harassment by vehicle owner, driver or their associations or by police.
0 Compensation given by driver lowner to the victim.
0 Uncertainty of punishment of the offender.
0 Very minor punishment, maximum 2 years of jail to the offender.

Under Reporting: Alam, 2003 also mentioned there is wide variation of police reported FIR
and MAAP data due to following reason:
"Police initiallyfills up the FIR, then sends the monthly report to higher authority but
they are reluctant infilling up the new form as such around 20-30% data remain
missing in the MAAP database at RSC (Alam. 2003)".
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Revealing these facts RSC database is not used for this study and it was a great challenge
for the study to develop a comprehensive, complete, accurate, error free and informative
database. Transcription of record from Crime Index, available FIR, RSC road inventory,
field visit etc will give an opportunity to develop an accurate database. Thereby it forms the
basis of evaluating existing accident data reporting system and comparing RSC database
with that carefully developed by the author.

4.4.4 Transcription  of Accident Record
In this study primary accident data collected from the Crime Index and available FIR of
Circlerrhana are used in different analysis. An accident Transcription sheet is prepared to
transcribe each of the elements of accident information from Crime Index and FIR. For this
study following data elements are collected from the Crime Index and FIR:

0 Accident location (mouza, village, UZ, prominent landmark, intersection, link etc)

0 Accident severity (fatal, grievous injury, simple injury, property damage only)

0 Time of accident (hour, daylight/dark time)

o Date of accident (month of the year)

0 Accident type (head on. hitting pedestrian, rear end, side swipe, overturn etc)

c  Types of vehicles involved in the accident (car, bus, truck, minibus, rickshaw, etc.)
Number of persons killed or injured.

o

o Damage costs (vehicle, property damage)

The methods adopted in data transcription are narrated below:

o First from Crime Index accident cases are identified, among all other cases by
studying the relevant Ohara and Section as mentioned in Article 4.4.2.  After
collecting available information from Crime Index, the case number is noted to
identitY concerned FIR and attached Ejhar for more information.

0 Approximately 3500 Crime index and FIR registers are consulted to find out details
of 1922 accidents occurred during the study duration (1990-2003). It is found that
insects damaged many of these records.

0 Then accident locations are geo coded using RSC road Inventory. But for those
locations, which were not available in the inventory, visit was made along the
highway to identitY their positions. It revealed that local names were used in many
cases and instead of particular location Mouza, village etc were used. Huge amount
of time was needed to convert these descriptional items into numerical figures to
make it in usable format.

Transcription  sheet is prepared in Microsoft Excel format comprising a total of 17

columns and 1922 rows. Original transcript sheet is of 432 KB size, together with
separate data of various sections, links/intersections file size become 23.0 MB.
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Observation on Existing Record Keeping System

During data collection and transcription work, it is observed that existing record

keeping system has the following weaknesses:

o Filling up of the newly introduced form is improper, inaccurate and incomplete due
to lack of understanding of contents of the form by police personnel.

o Collision diagram is either missing or improperly drawn in most of the cases.

0 In most cases the newly introduced form is not filled up immediately with the FIR,
rather at much later stage by some other persons, which results in delay in reporting
to RSC. Three months up to one year of time is required for RSC to receive data.

0 Response time to an incidence is high, which results in missing of witnesses in
many cases.

o Different flaws in reporting as shown below:

a Incorrect location of accident.
a Description of accident
a Causes of accident

0 All these irregularities happened may be due to lack of feedback from accident data
user group. Besides practical problem of understaffing, no training, absence of
dedicated staff, lack of proper working facility at the Thana level is continuously
worsening the situation.

For data mining operation several trips are made to Police Station (PS) of six UZs, SP
office and circles and considerable time was needed for this work. A sample of
Transcription  Sheet is presented in Table 4.3 and Detail is presented in Appendix A Table
4.3.

445 Supplementary  Data Source

In this study hospital record data are used as supplementary data to compare primary data
collected from Thana/Circle. By regulation any death case is immediately informed to the
police by the hospital authority. Minor injured are treated in the outdoor and seriously
injured are admitted in the hospital. Normally accident victims are admitted in the
orthopedic, surgical, woman and child ward. All these wards maintain a separate Road
Traffic Accidents (RTA) register. Name of the patient, age, sex, address, date of admission/
discharge, treatment given including referring to other hospitals are recorded in this
register. However only six months (Jan-June 2003) registers could be found. In the register
patients particulars and treatment given are recorded but no information is available about
the occurrence of accident. Details of hospital accident record are compiled under the
following heading.

Col. 1| Col.2 | Col.3 | Col.4 | Col.5 | Col.6 Col. 7 Col. 8
No of grievous Injury
from a single accident

Remarks

Sino Date Time  Gender Ward  Age
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4.4.6 Limitations of Data

The scope of this study is confined, as many important aspects were not available due to
data limitations. These problems relating to data availability and reliability are summarized
below:

@ As most of the accident data are extracted from crime Index and FIR many
important features like road conditions, lighting conditions the road surface etc are
not available.

Difficulties in identifying the exact location. Most of these are mentioned as village,
Mouza or other prominent landmark and as a directional distance from Thana,
which varies widely for the same location. Same name covers a wide area; as such
it was difficult to locate exact position of accident, some times local name is used

which creates confusion.

45 Overview

Two major rehabilitation works were undertaken during the entire study duration (1990-
2003), along Dhaka-Aricha highway by DAN IDA and ADB, reduction of accident being
one of the immediate objectives. Besides three black spots were improved under JBAR?,
with the assistance of ADB. A summary of improvement works and operating condition is
prepared, to facilitate in order to draw plausible relationship between accident occurrences,
the effectiveness of the implemented safety schemes and the highway operating and
geometric condition in subsequent analysis.

A comprehensive  traffic accident database is an integral part of any accident related
research, design of remedial counter measures and assessment of their performance. It
facilitates the availability of the elements of analysis for locating accident, identifying the
causes and mechanisms and selecting the best solutions. In Bangladesh police department
only records the accident data, which are again preserved by the RSC as a national database
since 1997. Police records the accidents in FIRs and fills the MAAPS5 report forms, at
Circle/ District the Crime Index is prepared using FIRS. For this study 1922 accident data
is collected from Crime Index and FIRS for the entire study duration (January 1990 _June
2003), besides hospital data are collected for six months (January 2003-June 2003). A
Transcription sheet is prepared to transcribe each of the elements of accident information
from original report forms. Analysis of accident database is presented in the subsequent
chapters.
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CHAPTERS

DATA ANALYSIS AND INTERPRETATION

5.1 Introduction

This chapter presents estimation of traffic, comparison of accident database, detail analysis
of accident and traffic data and result of various approaches used to evaluate the
performance of safety measures, undertaken during the study duration (1990-2003), along
Ohaka - Aricha highway. As discussed in Chapter 3, depending on traffic characteristics,
land use pattern, geometric design considerations and as per RHO existing practice, the
study area is divided into three major sections for comparison purpose, besides it is further
divided into 16 links and 16 intersections. The factors considered for analysis are location,
accident severity, vehicles involved in accident, type of collision, clustering of accidents,
date and time of occurrence, casualties, evaluation of road safety features, before-after
analysis including statistical test, change ofaccident pattern, costing of accidents etc.

5.2 Estimation of Traffic \Volume

For this study traffic data were needed from 1990 to 2003, to estimate veh-km of travel, a
widely used indices to express accident rate. As mentioned in Article 4.5 RHO started
nationwide traffic census from 1995/1996, since then each year this data is updated and a
compiled report is prepared and circulated by RHO. AOT are reported for thirteen
different categories by RHO as shown in Table 5.1.
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Table 5.1 | Vehicle Categofies for Traffic Counting
Category TYPE Description

1 Heavy Truck | Three or more axles including multi- axle tandem trucks, containers etc
2 Medium Truck | Alltwo axle truck over 3 ton payload
3 Light Truck Small truck up to 3ton
4 Large Bus More than 40 seats on 36 foot or longer chassis
5 Mini Bus Between 36 and 39 seats
6 Microbus Upto 16 seats
7 Utility Pickup, jeep etc
8 CarfTaxi Alltypes of car
9 Auto Rickshaw | Allmotorized three wheel vehicles like baby taxi, Tempo, Mishuk etc.
10 Motor Cycle | Alltwo wheeled motorized vehicle
11 Bicycle Allpedal cycles
12 Rickshaw Allthree-wheeled non- motorized vehicles.
13 Cart Allanimal and manually driven drawn/pushed cart

Source: RHD database 1995/96.

However
accident
Microbuses,

2/3 Wheeled vehicles and rickshaws,

521

In this study owing to non-availability
is made basing on the projected growth rate in national

estimation

5.2), which was developed by consultants
as freight traffic and bus, LV, NMV are considered

traffic
traffic.

Estimation

is considered

in this study, for simplicity,
data all types of trucks are termed as trucks, all minibuses
utilities, cars as light vehicles (LV), Auto rickshaw,

and in cognizance with available
and buses as buses,
tempo and motorcycles as
bicycles, carts as Non motorized Vehicles (NMV).

easy understanding

of Missing data

of traffic data prior to 1995 and for any missing data
highways traffic (Table

working with RHO. For this study the truck
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Forecast Low Central High

Passenger Traffic

1990-1995 6.1% 9.5% 11.2%
1995-2000 5.8% 8.5% 10.2%
2000-2005 5.5% 8.1% 10.3%
2005-2010 51% 7.7% 9 6%
Overall 5.6% 8.3% 10.5%

Freight Traffic

1990-1995 5.6% 8.2% 10.8%
1995-2000 5.6% 8.2% 9.7%
2000-2005 5.6% 7.2% 8.7%
2005-2010 | 5.6% | 7.2% 7.6%
Overall 5.6% 7.7% 9.2%

Source: Road Material Standard Study (RMSS). 1995

In this study, using central projected growth rate of Table 5.2 and available RHO traffic
data, traffic volume is estimated for section 1, 2 and 3 from 1990 to 2005, which are
presented in Table 5.3 to 5.5. It reveals that due to opening of JMB and commissioning of
Tongi-Ashulia road in 1998, 15.8%,6.5% and 8.2% of traffic was shifted from Section 1,2
and 3 of this corridor. In an average 10.3% of traffic was shifted from the whole corridor in
1998. Traffic growth in subsequent year was also very insignificant in this corridor, which
is 1.7%, 1.4% and 2.8% in 1999 and 4.1%,3.1% and 2.9% in 2000, for section 1,2 and 3
respectively, this growth rate is very less as compared to the projected growth of 8.2% for
national highways (Table 4.6). NMV/MV ratio is found to be 10%, 25% and 42% for
section 1,2 and 3 respectively. It is much less than that predicted by RHO in 1995 (60%)
for national highways. In order to validate estimated AOT presented in Table 5.3 to 5.5,
limited field volume count survey was conducted along all three sections of this corridor.
Result of this volume survey is presented in Appendix A Table 5.1. From this limited
survey it is revealed that, in Section |, this volume is 5% more then estimated value, in
section 2 it is 4.5% less than the estimated value and in Section 3 it is 1.5% more than the
estimated value.
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Tafle 5.3 |:st|mTted Alerage DRily Traiffic | (ADT) _yolume r[)r bectT)n T

Busl , ) Total Growth
51 | Light | Motorized | 213.W :
ndvear| Truck| Mini | ———— e | |Total MV NMV | Traffic | Rate | Remark
™ B0S VeI (V) (ADT) ('!0)

171990 244Z1 13797 1919 5740 1393 7133 718 | 7851 [ 9.4 [Based on
2 1991 2661 | 1512 2105 6278 1527 7805 787 | 8592 | 9.4 |projected
3] T99Z[ 2899 [ 1658 2308 | 6865 | 1675 | 8540 | 862 | 9402 | 9.4 | growth
~Z| 1093| 3158 | 1818 2531 7507 1836 9343 944 110287 9.4 rate
5
6

1994 | 3440 | 1994 | 2775 8209 2014 | 10223 | 1033 [ 11256 | 9.4 | factor
1995| 3747| 2186 3043 8976 2208 | 11184 1130 | 12314 Ref Vr.
1996 4279224512257 8781 2572 [ 1353 [ 1224 112577 .5
8| 1997| 4630 | 2435 | 2449 9514 2790 | 12304 | 1318 [13622| 8.4
97 19987 2760 | 3808 2207 8770 1564 | 10354 | 1420 11774 .15.8 ctual
10[ 1999 3893 [ 32/8 | 1932 9103 1426 | 10529 [ 1529 (12058 1.7 RHO datal
111 2000 | 1650 | 3649 | 3806 9105 1855 | 10960 | 941 |11901| 4.1

121 2001 | 1769 | 3929 | 4099 9797 1499 | 11296 | 1017 (12313 3.1
I3[ 2002 | 1896 | 4232 | 4414 10542 1620 | 12162 | 1100 [13262 | 7.7 |Based on

|‘1'4'|_299ﬂ_' 3 ﬁeﬁ—rﬁﬂ—lﬂﬁﬁ—l—lﬁﬁ—l—ﬁﬁ—rﬁﬁ%—rﬂmlﬂﬂ—l projectedl
1894 | 14102 | 1285 |[15387 | 7.7 | 9rowth

15| 2004 | 2179 | 4909 | 5120 12208

Based on

rate

162005 —2336— 5287 5515 13138 2047 5185 1389 16674 7.7 factor

Tahle 54 _ Estimdted A grage n'ail\}/ Traffic (ADT) \olume for Sectioh 2
| | | | Grow
Busl =~ . Total
51| | | L | Light | Motorized | 213.W | th
| Year | Truck | Mini. Total MVI NMV [ Traffic Remark
No . Veh (LV)| 4.WVeh Veh Rate
43 (ADT)

(‘)

(T[ 1000 [ 547 [ 2894 | 1507 | 7038 | 1378 | 8416 | 1566 | 9982 | 9.2 |gased on
2| 10T | 2775 | 3I7A| 1746 | 769 | 1493 | 9188 | 1717 | 10905] 9.2 |projected
3
7
5
§]
(
8

1992 | 3023 | 3480 | 1914 8417 1617 | 10034 [ 1883 [ 11917 9.2 | growth
1993 | 3293 [ 3815 [ 2099 9207 1752 | 10959 | 2064 | 13023 | 9.2 | rate
1994 | 3588 | 4183 | 2301 10072 1898 | 11970 | 2264 | 14234 9.2 | factor
19957 3908 | 4587 | 2523 11018 2057 | 13075 | 2482 | 15557 Ref Yr.
1996 | 4258 [ 5497 [ 2758 12513 2228 | 14741 | 2713 |17454 |12.7 [Based on
1997 4638 6008 3014 13660 2415 16075 2965 19040 9.0 actual
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91 1998| 4216 5462 | 2740 12418 | 2616 | 15034 | 3240 | 18274| -6.9RHD dat3
10| 1999| 4220| 5110 | 3403 12733 | 2514 | 15247| 3541 |18788| 1.4
111 2000| 4194 | 4818 | 4001 13013 | 2710 | 15723| 3870 | 19593| 3.1
12| 2001 4120| 4983 | 4075 13178 | 2787 | 15965| 4168 [20133| 1.5
13| 2002 | 4416 | 5386 | 4405 14207 3002 17209 | 4489 | 21698 | 7.8 |Based on
141 2003 | 4735 | 5823 | 4762 15320 3232 18552 | 4835 | 23387 | 7.8 |projectefl
15200475075 6306 H14T 16528 3482 20010 | 5207 [ 25207 | 79 | growth
79| rate
16 2005 5440 6829 5565 17834 3750 21584 5608 27192 factor
Td'rie 575 Ebtimrteu' Ayerage Dgrty Traffrg (AT Volume—Tfor :leuiiun 3
Busl . . Total |Growth
| 51 Year | Truckl Mini. Light | Motorizedl 2/3.w ITotaI W Traﬁicl Ratel renark |
No Ven (Cv)_4.\ Veh | Veh
BUS (RDT) | ()
1] 1990 | 1152 | 519 225 1794 203 1997 | 1307 3304 9.4
2l 2001 | w52 s;0 | 46 | 1068 | 200 | 21o0 l1a3al apon | g4 | BESEC ‘t)”dl
3| 1992 | 1255 | 624 270 2149 244 2393 | 1572 3965 9.4 gri(:\(l)vjtﬁcr;tl
G[ 1993 1367 684 | 296 | 2347 | 267 | 2614 |1723[ 4337 | 9.3 | gopon
5| 1994 | 1489 | 750 325 2564 292 2856 [1890| 4746 9.4
ol 1995 1623 823 356 2802 321 | 3123 |2072| 5195 Ref. Yr
111
lill 19963561892 387 | 3635 | 348 | 3383 | T | 14971 |-1T6| |
8| 1997 | 1188 867 696 2751 684 | 3435 |912| 4347 1.5 Based on
91 1998 | 1006| 780 626 2412 742 | 3154 |990| 4144 | -8.2
actualrRHD
107 - data
10 19991 1016] /33 0632 2436 805 [ 3241 4 |1 4315 2.8
116
1126061026796 639 2461 873333415 2499 2.9
12 2001 | 1100 | 860 690 2650 944 3594|1255 | 4849 7.8
13 2002 | 1179 | 920 | 747 | 2855 | 1000 | ag7s l1asa| sopp | 7.8 | PS4 OM |
141 2003 | 1264 | 1005 807 3076 1103 | 4179 (1455 | 5634 7.8 ggg\zjtﬁcrt:fe
|15| 2004 | 1355 | 1086 873 | 3314 | 1193 | 4507 |1567| 6074 | 7.8 | factor |
16 2005 1452 1174 943 3569 1289 4858 1688 6546 7.8
Note: Actual RHD data is presented in Table 5.2 and 5.3 of Appendix A
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53 Comparison or Accident Database with other Sources

5.3.1 Comparison with Previous Studies

As discussed in Article 4.1, previous studies along Dhaka-Aricha highway contain accident
data from 1982 to 1989, collected by Banik, G.C (1987) from 1982 to 1985 and Hoque,
M.M. (1991), from 1985 to 1989. Figure 5.1 shows accident statistics along Dhaka-Aricha
highway from 1982 to 2003. It shows that total accident is doubled and fatal accident is
increased by more than seven times along this corridor. Average accident and filtal accident
frequency per year along this corridor during different study durations are 101.25 and
35.25 (1982-1985); 115.5 and 62.75 (1982 t01989) and 143 and 85.5 (1990-2003).

Fig 5.1 Yearwise Accident Statistics Along Dhaka-Aricha

Highway
Banik. I Developed By Author,
9 1987;
’
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--+-Total Accident ---.- Fatal Accident

5.3.2 Comparison with Hospital Record

As discussed in Article 4.4.5 accident record from Manikganj Sadar hospital is collected
and complied for comparison purpose. Table 5.6 shows the general statistics of hospital-
recorded accident data, it reveals that in an accident more than one person are admitted in
hospital. Normally the victims are treated either in orthopedic (17%) or surgical word
(83%). Table 5.6 discloses that vulnerable accidents victims are male (78.3%), female
accounts for 21.7% of total victims. Within age group, 15 to 35 years are worst sufferer
(55.4%), followed by 35-50 years (20%) and 0-15 years (15%).

Comparison of hospital record with police report is displayed in Table 5.7, it indicates that
police reported casualty accidents (filtal and grievous) are 30% and number of seriously
injured persons requiring hospital admission are 20% of hospital record only. However this
hospital being the district hospital also covers the Manikganj town and may include
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accidents of other types of roads in the district. In the hospital a separate Road Traffic
Accidents (RTA) register is maintained. In the register patients particulars and treatment
given are recorded but no information is available about the occurrence of accident. The
data recording may be computerized and should include place of occurrence and little
description of accident. It is learnt from attached Ejhar with FIR that, accident victims are
immediately evacuated to the hospital before arrival of police in most of the cases; as such
many seriously injured cases may remain unreported.

Tahla I Canpral Ciatictine  ~f Do~ Teaffin A~nidnntc m-Manileann: Coday  Llncnital
\% ocTipTar DSt TS O \out— T [orC— 7 YCUTUCTItS T IV IgHiTRgurty Jacar TTOSPTT

ruaviv .

Admittad to Hacnital Natura af Traatmant
ASHHHE—0—10S ANettHE—O+ HEeatheht

Distribution of Victims by Age,

No of o bl’w

Month| Casualty

_ Male | Fgmale Orthgpedic| Surgery | 0415 | 15-35] 3550 | 50+
Accident Tata
No % | No % No|[ % | No| % |Noj%|No % |No| % | No| %
Jan 21 20 71.41 8]28.6| 28| 10| 36| 18 | 64 [ 3|11/ 19|68| 5[ 18] 1] 4
Feb 18 |24 923 2| 7.7 26| 5| 19| 21|81 |9]35]9/35|6][23]2]8
Mar 16 17 739 | 6(26.11 23| 7 [ 30| 16| 70 |4 |17[12|52(6|26( 1| 4
AT Tt T 3 AT T 2 T2 86 TO (0T 7150 2 129312
May 15 (20 833 | 4|16.7( 24 2 | 8 [ 22| 92 |2 |8|15(63[3]13|4 |17
Jun 24 3l /oo 111202142 | 1 ] 2 | 41 198 |5 [12]25]60|8]19]4 |10
Total 105 123 78.3 34 21.7 157 27 17 130 83 23 15 87 55 32 20 15 10
Fabte—57+— f t f ice data (Jan 2003-./une2003)
Total Casualty Accident (Fatal and ) )
Grievous) Total Series Injurgd Persons
Month
.. | Hospital | Comparison Police Hospital ) o
FOmce—neCort Record (%) Record Record COMpdrtsor 1 :0)
January 8 21 38.1 17 28 60.7
February 7 18 38.9 6 26 23.1
March 3 16 18.8 0 23 0.0
April 5 11 45.5 1 14 7.1
May 4 15 26.7 0 24 0.0
June 5 20 16.7 6 LY) 14.3
Total 31 105 29.6 30 157 19.1
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5.3.3 Comparison  with Road Safety Cell (RSC) Databasc

RSC started maintaining nationwide accident database since 1997 using MAP5 software
(Article 5.2). Table 5.8 presents the comparison of accident statistics of RSC with the
primary data collected by the author from respective Thana/Circle; data of 1997 was not
used due to its unreliability as learnt from RSC. Table 5.8 reveals that, around 45% of total
accident data, 48% of fatal accident, 26% of grievous accidents is not reported to RSC. It
indicates a widespread under reporting within the police recorded and reported accident
data, which implies that RSC database is even more under reported in this corridor which is
overall 20-30% estimated by Alam, 2003 (Article 4.4.3)
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5.4 General Accident Statistics

In this study accidents reported by the police covering the period from Jan 1990 to June
2003 are used. In total, 1922- police recorded accidents data are collected from Crime
Index and FIR of six UZs namely Savar, Dhamrai, Saturia, Manikganj, Ghior, and
Shibalaya. The broad statistics of accident data are shown in Table 5.9. UZ wise yearly and
total accident statistics are shown in Figure 5.2 and Figure 5.3. From Table 5.9, it can be
seen that maximum 193 accidents occurred in 1994, which gradually decreased in
subsequent years. Yearly change of accident rate is given in Table 5.10 and Figure 5.4,
which reveals that there was a sharp decrease of total, fatal and grievous accidents by 17%,
21% and 57% respectively after 1998. This decreasing trend continued up to 2000. The
possible main reason could be diversion of large volume of traffic (Il %) from this
corridor, with the commissioning of JMB and Tongi-Ashulia road in 1998 (Article 4.5 and
5.2). However the accident occurrence started increasing after 2000. Table 5.10 also
reveals that average accident increase in this corridor is 4.1% and 6.2% for total and fatal

accident respectively.
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Table 5.9 General Statistics of Accident Data along Dhaka-Aricha Highway
(Jan 1990 - Jun 2003)

1
o n
G | m ¥ w " " "0 " aP n c> -— N " -
Uz 1 1l 1l n 1l n 1l n 1l ' c> c> c> c> =
- — — — - - — - - - I N L\ N

Savar [ oZ 24 o7 94| 114 84 83 (o 60 44 44 S5/ 68] 35| 902
Dhamrail 21|14 20| 22 25( 14 18 37 28 25 11 24 15/ 10 290
Saluria| 719 5| 34| 7 8 7 15 8 7| 3| 8| 7 98
Manikgarj 17|16 16| 26| 23| 19 16 18 11 20 22 17| 20| 10| 251

—

—-

Chine 101 7 o)
JTTTUIT LU [ J

(Shibalayd 18 | 14 13| 23 | 17| 24 23 12 11 10 14 19 18] 14| 230
Total 125 84 120 174 193 164 172 163 136 123 115 133 140 80 1922

Il 10 14 10 14 14 14 Q
U 1U 1U 1J 11 11 1V [¢] 1o 11

I
H
g
H

Figure 5.2 Year-wise General Statistics of Accident Along

Dhaka-Aricha Higthay
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Figure 5.3 UZ-Wise Total Accident Along Dhaka-Aricha
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Figure 5.4 Yearly Change of Accident
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Table 5.10 Yearly Cbange of Accident
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Note: I. For 2003, equivalent yearly data is estimated by converting six monthly data.

2. Negative (-)sign indicates decreasing trend.

55 Accident Distribution by Severity

Accident severity represents the most severe casualty class received by any individual
involved in that accident. Severity can be categorized as fatal, grievous, property damage
only (PO) accidents (Article 2.10). The severity index (ratio of fatal plus grievous accident
to total accidents) is another indicator of accident severity used for comparison purpose.

The severity index of six UZs is shown in Table 5.11 and Figure 5.5, which reveals that
highest severity index is in Ghior UZ (0.97), followed by Ohamrai (0.95), Saturia (0.93),
Savar (0.88), Manikganj (0.82) and lowest in Shibalaya UZ (0.81).

Table 511 Statistics — of Accident  Data h‘,’ Se\ nri'ry
Upazilla Grievously Simple Property Severity
Fatal Iniured injurv DamaCle | Total | Index
No % No % No % No %
| Savar 531 46.3 263 41.7 25 279 | 72 | 758 | 902 0.88
Dhamrali 189 16.5 87 15.8 4 3.1 10 | 105 | 290 0.95
Saturia 61 5.3 30 5.4 4 3.1 3 3.2 98 0.93
Manikgan] 117 10.2 88 16,0 38 295 | 8 8.4 251 0.82
Ghior 82 7.1 64 11.6 3 2.3 2 2.1 151 0.97
Shibalaya 167 14.6 19 34 44 34.1 0.0 230 0.81
Total 1147 100.0 551 1000 129 1000 95 1000 1922 0.88
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Figure 5.5 Distribution of Accident By Severity Index
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Figure 5.6 and Table 5.12 shows consolidated distribution of accidents by severity. It
reveals that, out of 1922 accidents, 1147 (60%) are fatal, 551 (28%) grievous, 129 (7%)
simple and 95(5%) property damage accidents. This statistics indicates that 95% of
reported accidents on this corridor are of casualty types.

Again Table 5.12 discloses that among six UZs, Savar UZ experienced the highest number
of accidents (902, 47%), with maximum fatal cases (531,46%), this could be due to intense
road side land use, pedestrian activities with suburban characteristics as revealed during
field visit (Article 4.3.3). Savar UZ was followed by Dhamrai (290,15%), Manikganj (251,
13%), Shibalaya (230,125), Ghior (151,8%) and Saturia (98,5%) UZ.

The critical observation from Table 5.11 and 5.12 reveals that though in terms of fatality
number Savar UZ is at the top but severity index wise Ghior leads the list with 2" lowest
minimum number of fatal accidents. Analysis of accident patterns reveals that at Ghior UZ,
the frequency of overturn and hitting pedestrian type accidents is higher than that of other
UZs. Geometric and operating condition survey reveals that along this segment there are
four sharp bends and two undivided large bridges without climbing lanes, which suffer
from obstructed vision. The situation is aggravated further due to the presence of few bus-
stoppages at the bends and near the bridges. Moreover, it is also observed that existence of
roadside trees is making the sight distance problems worse. Besides, traffic data shows that

68



a significant number ofNMVs ply in this segment of the highway. It is found that NMV
comprises 42% of traffic stream. All these together may be responsible for high severity
index ofGhior UZ.

Figure 5.6 Distribution of Accident by Severity
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Table 5.12 Year wise Statistics of Accident data by Severity for all UZs Along

Dhakh - Aricha| highjvay

UZ| Severity T990T 199 [ 1992 1993 T 1992 1995 T 1996 1997 1998199912000 200120022003 T Tomt
Fatal 34| 21| 24 | 39| 47 | 42| 49| 51 | 34 | 32| 44 | 38 | 49 27 | 531

~ Grievous | 18 | 3 26 | 36 | 49 | 26 | 24| 27 8 9 3 10 | 17 7 263
7 |_Simple - - 6 8 4 9 3 - 1 2 - 2 1 0 36
[ PO ——— 1 || U 7 o[ 17 [t1[1[7
Total 52 | 24| 57 | 94 | 114 | 84 | 88 | 78 | 60 | 44 | 47 | 57 | 68 | 35 | 902

Fatal 13 9 12 15 11| 12 9 16 | 22 15| 14| 22 11 8 189

| "e| Grievous | 4 51 8| 7 13 1 5 18] 6 9 32|42 87
El  Simple 3 - - . 1 - - - - - - 4
5 PO 1 [—= z 1 1] 4] 2 = 1 [—= - - - 10
Total 20| 14| 20 22 25 [ 4] 18 37 | 28 | 25 | 17 | 24 | 15 | 10 | 290

| Fatal 5 2 4 6 5 11 6 5 2 1 6 61
| Grievous 1 1 4 1 1 3 1 2 4 2 1 1 7 30
i Simple 1 - - - 1 - 1 1 4
o 2 | 1 : - - [ - - [ - | 3
Total 7 9 5 3 4 7 8 7 15 8 7 3 8 7 98

I Fatal 7 111 12 5 13 9 9 6 8 12 8 7 6 117
‘S| Grievous | 137 9 ;1 5 | 12| 13 4 2157|358 1] 88
e Simple - - - 2 1 5 31 6 - (4716 | 4 112 38
M [P0 - - - - - - - T - T T - 7 T 8
Tolal 17 16 | 16 | 26 | 23 | 19| 16 | 18 | 11 | 20 | 22 17 | 20 10 | 251

| Fatal | 3 | 3 4| 38 |10 12| 5 || |5 |76 2] 8
—|_Grievaus 7 4 8 2 7 6 7 4 4 2 6 5 2 64

o . 4

;6 |Simple - - I - g - - - - t T - 3
- PO - - - - - - - 2 - - - 0 g - 2
Total 10 7 9 6 10 | 16 | 19 | 11 | 11 | 16 8 13 | 11 4 151

Fatal 0| 10 —o—| 14 | 13 |- 14 1010 8 11 9 15| 12 | 167

&-| Grievous | 4 1 - 3 1 - 5 - - - 1 3 - 1 19
| Simple 4 3 3 6 3 3 4 2 1 2 2 7 3 1 44
€Po -1 - A T TR B B I A B I T
Total S| 14| B3| 28| 17|28 3| L2110 @100 ]18]154]20

G Total 125 84 120 174 193 164 172 163 136 123 115 133 140 80 1922

5.6 Temporal Distribution  of Accident

Usually the occurrence of accidents varies considerably with hour of the day, day or
nighttime, day of the week and month of the year. The variation of accidents considering
these factors, are presented in the subsequent articles.

5.6.1 Hourly Variation of Accidents

The distribution of accidents by hours of the day for all 3 sections and along the whole
length of the highway is shown in Table 5.13 and Figure 5.7. The table shows that there are
peaks between 1000 - 1200 and 1200 - 1400 along the whole highway. In section | peak
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exists between 0800 to 1000 hours, in section 2, 1200 to 1400 and in section 3, 1000-1200
hours. Accidents tend to remain above average from 0800 to 1800 hours and below average
for thc remainder of the period.

5.6.2  Distribution of Accidents by Month of the Year

The numbers of accidents are likely to vary with months of the year. This variation is
shown in Table 514 and Figure 5.8. It reveals that highest number of accidents for the
whole highway occurred in January, followed by May and April. In section 1, 2 and 3 the
highest number of accidents occurred during January, April and May respectively. The
number of fatalities and grievous injuries are also high in January. It may be caused by
poor visibility and high number of recreational trips during this month.

5.6.3  Distribution of Accidents by Day and Night Time.

From Table 6.15 and Figure 5.9, it reveals that around 69.6% and 30.4% of accidents
occurred by day and night respectively for the whole length of the highway. Table 6.15
also identifies that in section I, 2 and 3, total 61.5%. 71.5% and 74.6% of the accidents
took place during hours of daylight, rest being at nighttime. This may be due to high
concentration of roadside activities, presence of NMVs, mixing of high proportion of
through and local traffic during daytime.

TFable—6-43—Two—Hoeurhy—DBistribution—of-Aeeident
Hours of Day Section 1 Section 2 Segtion 3 Whole AI_iqnment
No % No % No % No %
0000.0200 23 2.77 19 3.04 6 1.29 48 250 |
0200.0400 22 2.65 16 2.56 19 4.09 57 2.97
0400.0600 59 6,02 36 5.75 20 4.31 106 Y
0600-0800 67 8.06 57 9.11 37 7.97 161 8.38
0300-1000 109 13.12 72 11.50 49 10.56 23_0 11.97
1000-1200 90 10.83 90 14,38 100 21.55 280 14.57
1200-1400 81 9.75 91 14,54 71 15.30 243 12.64
T400-1600 97 11.31 73 11.50 43 9.27 210 10.93
1600-1300 98 11.79 67 10.70 45 9.70 ZO 10,93
— 1800-2000 00 818 17 7.03 28 6.03 140 7.28
ZU00-2200 I 3,90 36 h.75 24 517 134 6,97
2Z200-Z2400 47 2.29 18 2.88 16 3.45 78 4.06
——OTTRTTOWH T T.37 8 T.78 B T.29 25 1.3
Totat 831 100700 ©Z7 100000 464 100,00 1922 100.00
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Table 5.14 Distfibution of Accident by Month of the Year
Month Skction 1 Sg¢ction 2 Sg¢ction 3 Whole| Highway
No % No % No % No %
January 96 11.55 59 9.41 46 9.91 201 10.46
Ifebruary 73 8.78 48 7.66 31 6.68 152 791
March 64 7.70 58 9.25 31 6.68 153 7.96
April 74 8.90 63 10.05 36 7.76 173 9.00
May 68 8.18 54 8.61 56 12.07 178 9.26
June 69 8.30 58 9.25 44 9.48 171 8.90
July 67 8.06 54 8.61 43 9.27 164 8.53
August 68 8.18 48 7.66 42 9.05 158 8.22
September 69 8.30 55 8.77 28 6.03 152 7.91
Octoner 71 8.54 50 797 38 819 [ 159 | 827 |
November 69 8.30 39 0.22 33 7.11 141 7.34
December 73 517 7T 6.54 36 7.76 120 6.24
Total 831 100.00 627 100.00 464 100.00 1922 100.00




Figure 5.8 Monthly Distribution of Accident
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Table 5.15 | Distribution of Acci«rent by Day and Ni?ht Time
e Sectjon 1 Sectign 2 Section 3 Whole Highway
ooy
No % No % No % No %
Day 544 65.5 448 715 346 74.6 1338 69.6
Night 287 34.5 179 28.5 118 25.4 584 304
Total 831 100.0 627 100.0 464 100.0 1922 100.0
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Figure 5.9 Distribution of Accident by Day and Night Time
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5.7 Vehicle Involvement in Accidents

For developing appropriate counter measures and to assess their effectiveness it is
important to classify the accidents in terms of single and multi vehicle accident, motorized
and non motorized accidents and number, type of vehicles involved in the accident.

571 Single and Multi Vehicle Accident.

When a single vehicle involved in the accident it is termed as single vehicle accident and
when more than one vehicle are involved in any accident it is termed as multi vehicle
accident. Distribution of single and multi vehicle accidents are furnished in Table 5.16 for
all sections and whole highway, it reveals that around 81% accidents are of single vehicle
and 19% multi vehicle type for the whole highway. From critical observation of database it
can be seen that most of single vehicle accidents are hitting pedestrian, hitting object and
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out of control type due to mechanical failure. Percentage of single vehicle accidents in
section 1,2 and 3 are 84.2%, 79.1% and 79.9% respectively.

5.7.2  Distribution of Accident by Vehicle Type.

From Table 5.17 and Figure 5.10 it can be seen that total 2297 numbers of vehicles are
involved in 1922 accidents for the entire study duration (1990-2003). There are 254 cases
of reported accidents for which vehicle types are unknown. Table 5.17 and Figure 5.10 also
disclose that buses/minibuses and trucks are involved in 45.6% and 31.6% of accidents
respectively. These are followed by motorcycle (2.44%), car (2.4%) and micro (1.26%).

Table 5.18 and Figure 5.11 show the relative involvement of different types of vehicles in
accidents as a proportion of ADT. It reveals that though bus/minibuses and trucks share
24.9% and 24.7% of total traffic, but they contribute to 45.6% and 31.6% of accident. Bus
and truck are over involved in accidents with values per unit being 1.8 and 1.3. In this
study minibuses are considered as bus; micro, car, jeep, pickup, ambulance as light vehicle;
tempo, baby taxi, motor cycle as 2/3 wheeler; rickshaw, van, cycle as NMV (Article 5.2,
Table 6.1).

5.7.3  Distribution of Accidents by Motorized and Non-Motorized  Vehicle (NMV)
Table 5.19 shows that NMVs are involved in total 2.4% of accidents in the highway. But

many accidents involving NMVs did not enter in the vehicle-involved column of FIR,

which revealed later while reviewing attached Ejhars.

Table 5.16 Single and Multi Vehicles Accident Distribution

Section Single [Vehicle Multi Vghicles Total

No % No % No

Section 1 699 84.12 132 15.88 831
Seclion 2 496 7911 131 20.89 627
Seclion 3 371 79,9 93 20,04 464
Total Alignment 1566 81.48 356 18.52 1922
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Table 5.17 Distribution of Accident by Vehicle Type

Vehicles Section 1 Secfion 2 Sectign 3 Whole Alignment
No % No % No % Total %

Bus 295 30.41 308 40.63 268 47.10 871 37.92

Mini Bus 84 8.66 46 6.07 46 8.08 176 7.66
Truck 294 30.31 266 35.09 166 29.17 726 31.61
MIicro 9 [ 093 12 1.58 8 141 29 1.26
Car 30 3.09 20 2.64 5 0.88 55 2.39
Jeep 1 0.10 2 0.26 3 0.53 6 0.26

[ Pickup 16 1.65 7 0.92 2 0.35 25 1.09
Tempo 8 0.82 3 0.40 9 1.58 20 0.87

. Baby taxi 7 0.72 0 0.00 8 141 15 0.65
Motorcycle 20 2.06 16 2.11 20 3.51 56 2.44
Rickshaw 13 1.34 2 0.26 9 1.58 24 1.04
TR 8 087 3 0.70 3 1.05 20 0.87
van ) 0.92 3 0.40 3 0.53 11 0.48
Others 6 0.62 2 0.26 1 0.18 9 0.39
ONKNOWN 7% 1794 b5 8.5 15 2.64 254 11.06
Total 970 100.00 758 100.00 569 100.00 2297  100.00
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Figure 5.10 Distribution

of Accident by Veh Type
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Table 5.18 Relative Accident Invdlvement of DitTergnt Vehicles
Composition Accident Accident
Vehicle Type Average ADT* ?n“ Involvement e+ | Involvement per
N (%j Vehicle Class
Bus 2539 24.9 45.6 1.8
Truck 2524 24.7 31.6 1.3
Light Vehicle 1993 19.5 5.0 0.3
213-Wheeler 1465 14.3 4.0 0.3
NMV 1693 16.6 2.8 0.2

Note: * Based on 13years vehicular yearly flow data

** Based on Table 5.17
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Figure 5.11 Relative Accident Involvement of Different Vehicles
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Table 5.19 Distrib\Lticn ef-Aceidents—hy-Moterized—ant—Nen—motorized—vehicle—Fype
_— Sectipn 1 Sectipn 2 Section 3 Total Highway
o No % No % No % No %
Motorized Vehicle 944 97.3 747 98.5 551 96.8 2242 97.6
Non-Motiorized Venh 20 2.7 11 1.5 18 3.2 29 2.4
Total 970 100.0 758 100.0 569 100.0 2297 100.0

5.8 Distribution By Accidents Type

Accident types indicates the manner of collision leading to the occurrence of accident, such
as rear end collision, hitting pedestrian, head on collision etc. Table 5.20 shows that most
predominant accident along Dhaka- Aricha highway is hitting pedestrian, which accounts
for 55.6%, 50.8%,62.9% and 56.3% of known accidents for Section 1,2, 3 and whole
highway. It is followed by rear-end collision for Section | (17.7%) and head-on collision
for Section 2 (15.5%) and Section 3 (12.9%). However, accident types of 797 (41.5%)
reported cases were not available. Figure 5.12 shows the graphical distribution of various
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types of accidents. Again Figure 5.13 shows the distribution of accident types in percentage
along the whole highway.

It is to be mentioned here that dropped from vehicle typed accident includes both passenger
fall-down from vehicle rooftop or freight top and as well as passenger occasionally get-off
from the vehicles particularly from buses.

From critical observation of the accident database it reveals that, in rear-end typed
collisions a considerable number ofNMVs and 2/3 wheelers are involved. Which is usually
occurred when larger typed vehicles attempt aggressive overtaking operation and thereby
goes to extreme edges of the carriageway, they often hit the most vulnerable users groups,
like NMV and 2/3 wheelers, which usually occupy left side of the road.

While visiting the highway it is found that there is hardly any facility for pedestrians along
this highway. In the absence of safe protective facilities, most of the places along the
alignment they had to wait on the carriageway for buses and thereby endangering their
lives.

Table 5.20 Dlstrlbut1on of Acudentsl by Types

lii Segtion 1 Sectjon 2 Sectjon 3 Total Aljgnment
No % No % No % No %
Dropped from Veh 7 1.9 3 0.8 2 0.5 12 1.1
Head On 26 7.1 61 15.5 47 12.9 134 11.9
HitIsland 7 1.9 d 0.0 d 0.0 7 0.6

Hit Object 10 2.7 26 6.6 18 4.9 54 4.8
HitParked vehicle 4 1.1 1 0.3 d 0.0 5 0.4
Overturned 20 5.4 32 8.1 31 8.5 83 7.4
Pedestrian 204 55.6 200 50.8 229 62.9 633 56.3
Rear End 65 17.7 46 11.7 30 82 141 12.5
RightAngle 6 1.6 d 0.0 d 0.0 6 0.5
Side Swipe 18 4.9 25 6.3 7 1.9 50 4.4

Known 367 - 3% - 364 - 1125 -
Unknown 464 55.8 233 37.2 100 21.6 797 41.5
Total 831 100.0 627 100.0 464 100.0 1922 100.0
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Figure 5.12 Distribution of Accident by Collision
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Figure 5.13 Distribution of Accidents by Collision Type For the Whole Ali
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Table 5.21 and Figure 5.14 show the fatality Index among the different types of accidents.

Table 5.21 reveals that overturned accident has the highest fatality index of2. | followed by
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head-on (1.54) and Hit object (1.42) type of accident. Table 5.21 also reveals that fatality
index of overturn accident is higher by a big margin of J.5 times than the next higher one.
During the field visit it is found that height of the embankment varies from 5-25 ft (2-8 m),
with steep slope almost throughout the length of the highway, having very less safe
recovery area (Article 4.4). So for any errant vehicle overturning leaving the carriageway
and falling into the unprotected ditches is likely to suffer serious consequences.

By critical comparison of Figure 5.11 and 5.12 reveals that though pedestrian and overturn
accident contribute to 56.3 and 7.4% of accidents along the highway but in terms of fatality
index overturn accident is more than two times severe than pedestrian (1.0 1) accident.

Table 5.21 Fatality Index By Accident Collisioh Type
Accidert—ype No—of-Fatalities—-Ne—ofFatal—Aeeident Fataky—index

Dropped from Yeh 10 10 1.00
Head On 109 71 1.54

Hit Island 6 6 1.00

Hit Object 34 24 1.42

Hit Parked vehicle 4 4 1.00
Overturned 119 57 2.09
Pedestrian 490 486 1.01
Rear End 72 69 1.04
Right Angle 6 6 1.00
Side Swipe 21 21 1.00
Unknown 396 393 1.01
Total 1267 1147 1.10
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Figure 5.14 Fatality Index of Different Accident
Collision Types
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Most Severe Fatal Accidents

Table 5.22 shows ten most severe fatal accidents occurred during the entire study duration.
It reveals that top most three filtal accidents are caused by overturned accident due to high
embankment without any safety barrier, where 24, 21 and 9 persons were Killed. This
figure confirms the discussion in the previous Article, showing how serious can be the
consequence, in terms of severity, in one single overturn accident in the study area. Most
importantly it can be seen that these accidents are of single vehicle types of accidents and
buses are the ill-fated vehicles. This finding definitely suggests that roadside barrier is very
urgent particularly where embankment height is more, to confine the derailed vehicle or
redirect the vehicle safely towards the carriageway. It is worth mentioning that according to
AASHTO (1990) for embankment height greater than 8 ft (2.5 m), safety barrier is
warranted.

Again on 04 April, 8 people were killed and 60 seriously injured when an over loaded bus

overturned and fall into the nearby ditch due to tire hurst. This figure further confirms the
severity of overturn accident along this corridor.
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Table 522 Ten Most Severe Fatal Accidents Occurrgd—Atongthe—Atignment
(Durlng1 1990 - 2[)03)
Location uz Year| Date Time | Veh Type [Accident Type i
Fatalities
Salehpur Bridge Savar | 2002[ /-Jan 1405 Bus QverTurned 24
Joka Ghior | 1996 9-Jun 1230 Bus Over Turned 21
Mulzan Manikganj[ 1997 I-Mar [ 1515 Bus Over Turned 9
Dautia Dhamrai | 1995| 10-May| 2315 BUS Hit Object ﬁ_|
. 1.Truck&
Golara Saturia [T998[ T/-Mar| 920 Head-on 7
1-Bus
) 1-Truck &
Uchutia Manikganj| 2002 | 26-Jun [ 0545 Head-on 7
T-Micro
. 1.Truck&
=Adl0 Colony odvdl ZU0Z2 Z L=l U/30 Head-0n &Y
i 3.Buses
Dhamrai Dokhin Para| Dhamrai | 1992 13-Dec| 1300 2-Buses Head-on 5
1-Truck &
PATE Savar 2003 tApr-—0915 Head-on 24—
1.Pickup
2nd Golara Bridge _
| - : | saturia | 1998|28-Feb | 0445 | Truck Hit Object L4 |
5.9 Distribution  of Accidents by Location

From engineering point of view, the most important clement of road accident
is the identification of exact location to determine the hazardous

But main weakness of police data is that location is not geo coded, normally

Mouza or village and as directional distance from Thana.

challenge to get an accurate geo coded accident data. For this a considerable

invested to make it possible (Article 4.4).

in Article 3.2, depending
and land use pattern the highway is divided
for detail divided
(comprising Il no T, 3 no Y and 2 no Staggered-T
in Figures 3.2 to 3.5.

As discussed for simplification  of analysis

geometric characteristics
links/sections. it is further

Besides, analysis

intersections typed),

graphically displayed
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5.9.1 Distribution of Accidents at Different Intersections and Links

Distributions of accidents at intersections are furnished in Table 5.23 and Figure 5.15. It
can be seen that total 207 number of accidents occurred in 16 intersections, which are
10.8% of total accidents in this corridor. Table 5.23 identifies that T- intersection at 20
Mile Post (20MP) located in section |, highest 38(18.4%) accidents took place of which 21
are fatal. During field visit it reveals that few intersections bus stoppage near the
intersection, absence of adequate warning on side road etc may be contributed on accident

occurrence.

Table 5.24 and Figure 5.16 shows the distribution of accidents at links. Total 1715
accidents occurred in 16 links, which are 89.2% of total accidents. Table 5.24 reveals that,
highest number of accidents occurred in the link between Aminbazar to Hemayetpur, 227
(13.24%), of which 145 (14.24%) are fatal. The next highest number of accidents occurred
in the link between Barongail and Aricha Ghat 186 (10.97%), Golora to Manikganj Town
160 (8.27%) and Savar bazar to Shapnapury link 153 (8.9%).

Table 5.24 also reveals that among links Savar to Shapnapury has highest accident rate of
3.8 accident/km/year.  In this direction carriageway changes from dual to single at Km
reference 26.3 without proper sign/marking and adequate warning which disturbs drivers
expectancy and presence of few sharp bend with obstructed vision as observed during field
visit (Article 4.3) may be responsible for such high rate of accident. Besides presence of
industrial, commercial, residential area on both side of the road creating a semi urban
environment within a rural setup with huge through traffic may also be responsible for such
high rate of accidents. Top five links in terms of accident rate per kilometer of length per
year, which can be seen in Table 5.24, are furnished below. All of these five links have
much higher per km accident frequency than that of the average rate 1.8/km/year and it is
to be noted that four of these are located in Section I.

13 Savar to Shapnapury link (3.8 accident/kmlYear)

13 Thana road to Savar bazar link (2.9 accident /kmlY ear)

13 20 Mile Post (20MP) to Nabinagar link (2.6 accident/kmlYear)

13 Rajphulbaria to Ganda link (2.5 accident/kmlY ear)

13 Golara to Manikganj link (2.2 accident/kmlY ear)

Comparison of accidents at links and intersections are furnished in Table 5.25 and Figure
5.17, which show that 88.2% of fatal, 91.3% of grievous, 86.8 % of simple and 86.3 % of
property damage (PO) typed accidents occurred in the links, which implies that most of the
accidents are occurring in the links as compared to intersections.
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_Table 523 Distribution _of Acci

ents at 16 Intersections

Loeationgl Junction [ km istributi
tocation Fatall Grievous FSmmpfe—Ptr Total | Distribution
Code Type Ref. Accident (*lo)
Singair (Hemayetpur
2 gar ( yew V-Type | 190] 13 2 2 1 18 870
Infersecrion
4 Raj Phulbaria T-Type | 21.7| 11 3 1 2 17 8.21
3 Ganda mtersection | T1.1ype [ 24.2 | 16 Z 0 0 20 U966
8 Thana Road T-Type | 248 | 8 4 0 3 15 7.25
Staggered
10 ——SavarBazar g$ 258 7 6 1 1 15 7.25
~ Shapnapury L
12 , T.Type 290 T 0 0 0 T 0.48
Intersection
Tongi Road (20 Mile
14 T-Type | . 31.7 | 21 12 1 4 38 18.36
POST)
~ Tangailintersection » B
16 — - T.Type [—3#0tt 0 T 0 12 5.80
(Nagmagar)
Dhamrai Town
18 T-Type [ 392 | O 1 0 Q 1 0.48
Tntersection
. Saturia (Kalampur) | = _ o
26 V-Type 1253—6 3 0 T 10 4.83
Tntersection
Rajnagar _ (Balitha)| Staggered
22 I3 [ 7 4 T 0] 7 5.80
Intersection T-Type
. Saturia (Golara)
24 T-Type | 576 | 7 6 1 0 14 6.76
Tntersection
Manikganj Town
26 T-Type 633—| 5 3 % 0 12 5.80
TNTersection
Harimampur
28 \I-T\J/pn oW 0 1 I 0 1 0-48
Infersection
Ghior-
2N Nardatnir(Baranaail) T -Tuno 779 2 1 Lo fa) = 210
LAV DUt (DaroTganyg —Typc T1.U J L J \YJ T J.J0
Intersection
| 32 | Archa GhatMore | T-Type |t$/.d | ul 0 2 0 | 17 | .76
Total 128 50 17 12 207 100.00

Note: In this analysis accidents occurred within 15m up and down of an intersection is considered.
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Tapte 5,24 Distributiomof ACCidents at[ 16 tinks

No of Accidents by

link Details ) Accident NolAccident Rate
Code Sevgrity
Location ,
No From To | Length - | Grievl | | Total No/km
Eatat Snnpu.—: =4 D) 131 NO/Km
| | (km)[ (km)[ (km) ous (No) Nr
t Aminbazar- 119"1’8‘@ 70 45 5 T yAl 22711324327 Ay
Hemayetpur
Hema - Raj
3 yetpur - Raj 19.1] 216 25 39 14 6 6 A5 13791 2601 10
Phulbaria
Raj Phulbaria-
5 218 241 23 43 22 2 6 78 455 339 | 25
Ganda
—-Gantda—Fhana—+oadt] 24.3| 24.7] 0.4 3 1 0 0 4 0.23| 10.0 | 0.7
Thana Road - Savarn
Y T 12491257 08 20 8 1 2 31 1811 388 29

Bazar

11 | Savar-Shapnapury | 25.9]1 28.9| 3.0 71 70 3 9 153 18.92 | 51.0 | 3.8

13 | Shapnapury-20 MP|29.1] 31.6| 25 34 18 4 7 63 [3.67| 252 [ 19

15 | 20 MP -Nabinagar |31.8] 33.9( 2.1 38 [ 25 6 5 74 1431 352 | 26

17 | Nabinagar-Dhamrai | 34.1] 39.1| 5.0 72 36 1 5 114 |6.65 | 228 | 17

19 [Dhamrai. Kalampur|39.3(45.2( 5.9 74 | 24 1 4 103 |6.01 | 175 [ 1.3

21 | Kalampur-Balitha |45.4(51.2]| 5.8 53 28 2 3 86 501 148 | 11

23—| Balitha .Golara |51.4|57.5| 6.1 71 135 3 5 114 |6.65| 187 | 14

25 | Golara - Manikganj |57.7| 63.2| 5.5 77 50 27 6 160 19.39 ] 291 | 2.2

Manikganj-
20 e — 16341693 ] 59 57 47 7 2 114 (665 L1903 L 14
[ Harimampur |
Harirumpur.
29 6951777 82 80 | 53 9 1 [ 143 1834 | 174 [ 13
Barongail
Barongail - Aricha
31 779873 94 1371633 v 186—41-66—49-8——15
Ghat
Total 724 1018 503 112 82 1715 237 18
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Figure 5.15 Distribution of Accidents At 16 Intersections
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Fig 5.16 Distribution of Accident at 16 Unks
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Table 5.25 Distribution

of Accidents Among Links and Intersections

S— Accidents lat | inks Accidents atlIntersection Total No
T No 00 No 00
Total No of Accident 1715 89.23 207 10.77 25
Fatal Accident 1018 88.75 128 11.25 1147
Grievous Accident 503 91.29 50 8.71 551
Simple Accident 112 86.82 17 13.18 129
PDAccident 82 86.32 12 13.68 95
Figure 5.17 Distribution of Accidents Among Links and Intersections
89" 88.8< 90.93 86.82 87.37
12.63
Total Fatal Grievius Simple PD
10% Link 111% Intersection |
5.9.2 Distribution of Accidents Within Sections/Major Links

As discussed in Article 3.2 basing on consistency in traffic characteristics,

land use pattern and

geometric characteristics for comparison purpose, in accordance with RHD existing practice

the study highway is divided into three sections/major
three sections are presented
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links. Distributions of accidents among
in Table 5.26, it reveals that highest 831 accidents occurred in
Section 1, follOwed by Section 2 (626) and Section 3 (465).




Table 526 Distribution  of Accidents Amnng Three Sections

Secfion.1 Secfion-2 Sectjon-3
et Fatal| Grievous| Simple|P() Total| Fatal| Grievous | Simple| PQ Total|Fatal| Grievous |Simple| PQ Total
1990 | 31 18 a |d| 49| 22 14 4 1] 41 ] 16 15 4 [d| 35
1991 | 20 2 a [d] 22| 21 12 a [2] 35| 15 3 |df 27
1992 | 23 25 6 |1 55| 20 17 a |[1] 38 | 14 4 |adf 27
1993 | 34 33 7 |11 85| 28 14 3 |d| 45| 24 14 6 |d| 44
1994 | 43 42 4 |13 102| 22 30 5 |2 59 16 12 4 |a| 32
1995 | 34 24 9 (7] 74| 31 4 1| 43 | 37 6 4 |ad| 47
1996 | 44 23 3 |9] 79| 27 9 3 | 7| 46 | 28 14 5 |adf 47
1997 | 47 24 a [df 71| 29 25 6 |3] 63|20 3 2] 29
1998 | 32 8 1 |19 57 | 40 13 d 1| 54 | 22 1 |df 25
1999 | 29 2 1] 40 | 29 15 4 2] 50 ] 22 3 |d| 33
2000 | 42 0 |0] 451 30 6 1 43 | 19 4 4 0f 27
2001 | 36 2 |7 54|31 2 |0f 4119 10 9 |[o0] 38
2002 | 44 17 1 1] 6323 17 1 |[3]43 |22 8 3 1] 34
2003 | 27 7 0 1 35| 19 4 2 |10] 25|15 3 1 1{ 20
Total 486 243 35 67 831 372 191 40 24 626 289 117 54 4 465

By incorporating the traffic volume with accident number the accident rate in terms of
vehicle km of travel can be determined. which is more representative and widely accepted
indices to present road traffic accident. Detail procedure for determination of traffic
volume is explained in Article 5.1. As 2/3 wheelers make short trips and do not cover the
whole section, in order to calculate veh-km it is assumed based on field observation and
drivers interrogation that 1/3" of section distance is covered by these vehicles and NMVs
are excluded from calculation of vehicle km.

Figure 5.18, 5.19, 5.20 and Appendix A Table 5.4, 55, and 5.6 show the accident rate in
terms of 100 million veh-km of travel for Section I, 2 and 3. Figure 5.18 and Appendix A
Table 5.4 reveals that in Section |, fatality rate varied form 36 to 80 with an average of
52.73 per 100 million-vehicle km of travel for the entire study duration. Average increase
in fatality rate and accident rate are 5.7% and 6%. From Figure 5.18 it can be seen that in
1998 and 1999 traffic volume and accident rate decreases, may be due to shift of large
volume of traffic specially the long distance buses and trucks form this corridor. Again in
2001 both fatality and accident rate decreases may be due to completion of mARP project,
which included construction of median barrier and 4 lane dual carriageway up to Savar
Bazar and improvement of Shoulder, Signs, Marking etc.
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barrier and 4 lane dual carriageway up to Savar Bazar and improvement of Shoulder, Signs,
Marking etc.

Figure 5.19 and Appendix A Table 5.2 reveals that in Section 2, accident rate varied from 25
to 51 with an average 0f25.5 per 100-million vehicle km oftravel. Average increase of fatality
and fatal accident rate is 1.4% and 2% respectively. However the total accident rate is
decreased by 3.1% in this Section. Figure 5.20 and Appendix A Table 5.3 discloses that in
Section 3, average increase of fatality and total accident rate are 10% and 1.22%. Average
value of fatality, fatal accident and total accident rates are 94, 87 and 139 per 100 million veh-
km of travel in this section.

Table 5.27 provides detail comparison of accident scenarios of these sections, providing
ranking is terms of various indices. Though Section | has maximum accidents in number (831)
and per km per year (2.8), for which Section 3 has the minimum value (465 and 1.4lkm/year)
but in terms of veh-km of travel Section 3 has the worst situation (accident rate of 139.6
perlOO Million veh-km of travel), in comparison to Section | (accident rate of 84.5 perlOO
Million veh-km of travel) and Section 2 (accident rate of 36.7 perlOO Million veh-km of
travel).

Figure 5.18 Accident Rate in Veh.Km ofTravel for Section 1
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Figure 5.19 Accident Rate in Veh.Km of| Trave] for Sectior} 2
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Fabte—527+—Comparison—of-Aceidents—Among—Three—Sections
o Section 1 Section 2 Section 3
e (Link 32) (Link 33) (Cnk 34)
Basic Data
Length of each Section (km) 22.1 29.3 24
Motorized 4.Wheel Vehicles/Day 8609 11490 2503
2/3-Wheel Vehicles/Day 1839 2264 576
Average Daily Traffic (ADT) 10448 13754 3079
Veh-km (Million) 74.3 130.9 23.6
Comparison: Based on Accident NolYear
Accident per year (Avg of 1990-2003) 62.3 46.4 34.6
Fatal AccidenUYear 36.6 27.9 21.7
Grievous AccidenUY ear 18.3 139 8,6
Simple AccidenUYear 2.5 3,0 39
PDIYear 4.9 16 0.4
FatalitieslYear (Avg of 1990-2003) 39.9 32.8 24.2
[ Grievous InjurieslYear (Avg of 1990-2003) 52.0 59.0 324
Comparison: Based on Accident No/kmlYear
Accidentlkm/year 2.8 16 14
Fatal Accidentlkm/year 1.7 1.0 0.9
Grievous Accidentlkm/year 08 05 0.4
Comparison: Based on Accident No/100 Million km
Avg Accident Rate7I00 Million veh-km 84.5 36.7 139.6
Fatal Accident Rate/100 Million veh-km 49.1 21,8 87.1
Fatality Rate/100 Million veh-km 52.7 25.6 94.6
Grievous Injury Rate/100 Million veh-km 69.9 45.1 1374
Ranking: Based on Different Rates
Accidentlkm/year 1 2 3
. Fatal Accidenflkm/year 1 2 3
Grievous Accidentlkm/year 1 2 3
Accident Rate/100 Million veh-km 2 3 1
Fatal Accident Rate/100 Miliion veh-km 2 3 1
Fatality Rate/100 Million veh-km 2 3 1
Grievous Accidentl1 00 Million veh-km 2 3 1
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5.10 Identification  of Black Spot

Black spots are accident-prone locations where accidents occurred repeatedly. It is very
important to identify high accident locations for developing effective countermeasures. In
order to identify black spots complete and comprehensive dot diagrams are prepared by
considering all geo-coded accident data along the whole length of the highway, which are
presented in three dot-maps in Figure 5.21 to 5.23 covering all three sections. At a coursery
glance of these Figures one can easily identify the accident prone locations based on the
clustering of dots along this corridor.

Accordingly 41 locations are identified where accidents are clustered and at least one
accident per year occurred during the entire study period (1990-2003). Figures 5.24 to 5.26
depicted conventional pin-maps, showing detailed accident statistics of these locations.
Close observations of these Figures reveals that these 41 high accident prone locations
represent 72.4% of total accidents and 72.2% of all fatal accidents occurred in the study
area. This finding shows that a very significant number of accidents are occurring
frequently at particular locations of this highway. This definitely suggests that most of the
accidents along this alignment are not occurring merely by chance rather external factors
are responsible behind these accidents. Which deserves proper accident investigations.

Moreover, looking at Figures 5.24 to 5.26 it can be conclude that the remaining non-
clustered accidents, which accounts for 27.6% of total accidents are happening randomly
and by chance. Which implies that the reasons behind these naturally occurring accidents
could be the unpredictable random factors like road uses errors, mechanical faults,
inclement weather etc.

In this study, accident black spots are identified based on the definition followed by RHO
(RHO Report, 1999). The RHO considers a location as black spot if at least three fatal
accidents taken place at a particular location during 3 years observation periods.
Accordingly, a total 33 locations out of 41 sites are isolated as black spots. Detail accident
statistics of these locations are presented in Table 5.28. The table shows that 58.9% of total
accidents, 59.4% of fatal accidents occurred within these 33 locations of the highway. It
can also be seen that in the study area the Aminbazar site is the most hazardous location
with 67 accidents including 42 fatal accidents which occurred during the last 13.5 years
period. The next most accident prone locations are Savar Bazar (60), Balitha (57) and
Radio Colony area (56).

Table 5.29 exhibits the ranking of identified black spots in descending order. The ranking
is done according to the guidelines proposed by the RHO consultants in which they
suggested 34 and | weightage point for each fatal and injury accident respectively (RHO
document, 2000). Based on these ranking, it can also be seen from the Table 5.29 that still
Aminbazar hold the top raking position with total 1442 and per year 106.8 weight points,
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followed by Hemayetpur (1100, 81.48/year), Nabinagar (1098, 8IA8/year) and Balitha
(1041,77 Ml/year).

In order to find out the underlying reasons behind the frequent occurrence of accidents at
these locations, several visits have been made during the study period. During this field
visits, observations were made both qualitatively and quantitatively which are summarized
in Table 5.30 along with accident statistics at these locations. It can be seen from Table
5.30 that, accidents are generally occurring at bus stops particularly near bridges, bazars,
sharp bends, intersections, places with high pedestrian concentration especially where
vision is obstructed. In the Table these are highlighted with bold lettering. This definitely
suggests that safety improvement measures are essential at these locations. In order to
improve accident situations at these sites, low cost treatment like segregation of pedestrians
and local traffic movements from that of high speed through traffic movements, provision
of service/frontage road, widening of carriageway and correction of alignment, could be
very cost-effective measures. Moreover, these sites also be treated with other low cost field
proven measures like installation of properly designed speed calming devices, appropriate
sign/marking at side roads entries etc. It is to be mentioned here that during field visit no
special (mandatory octagonal stop or giveaway) signs and markings are seen at any of the
junctions where the side road met with the main highway, though all of these are un-

signalized major/minor typed junctions.

From the field observation it is found that among the 16 intersections along this corridor
the busiest intersection situated in Nabinagar, though it connects two major highways
namely Dhaka-Aricha and Nabinagar-Chandra  still it is operating like a major-minor type
junction and above all it is also deficient in appropriate signs and markings. It is found
from the Table 5.28 that at this junction a total of 48 accidents including 32 fatal accidents
are occurred in the last 13.5 year and Table 5.29 reveals that this is 3rd in ranking among
the 33 black spots. Heavy traffic movements in both the connecting highways and large
number of accident events at this junction indicate that the existing priority-control type
operation is not appropriate regulation for safe functioning of the junction. Construction of
properly design roundabout, which is also a priority type junction, would be a functionally
better solution

Table 5.30 reveals that, in all black spots pedestrian accident is the most predominant one
accounting for 61% of all known accidents within these spots, followed by rear end 12%,
head on 8% and overturned 7%. However, a large number of accident types could not be
determined especially before 1998 due to non-availability of relevant document and

improper recording.
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Figure 5.21 Dot-Map Showing The Accidents in Section - 1
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Figure 5.22 Dot-Map Showing Tbe Accidents in Section - 2
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Figure 5.23 Dot-Map Showing The Accidents in Section - 3
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Table 5.29 Ranking of Identified Black S_pots Along Dhaka-Aricha Highway
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of Black Spots
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5 Hemayetp 51 97 s |- 3 | Bus bay exists but hardly used, bus stops on Carriageway | shoulders, huge trucks and
ur ' 2 34 (Nmv park on paved shoulder, bus stops at intersection creating bottlenecks specially for
R B - — |- - |- |—= through traffic . .oua,l,g_arria,geway-,?x7.4 m wi(j~h.
Phulbjri a 28 15 6 2 1 1 16 | Intersection  exists on curve. No bus bay, bus stops on Carriageway | shoulder, road
— Sidle Tealures are both at grade & down Ievel.Superelevaton 1s nign.
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3 T = | | | Pjedominat Accdentl Type
nl_ ‘8 )
O Q” o "u "G C. X . . Q) Q) "C
4 oo o (lDJ A % § T Bl o O el o 2
I Qen « L ) ¢ 4 2 T - o al —| 1- Observation  of Physical and Operational Features of Black Spots |
E C,, = Q) Nl . al O o e[l r 5
g [e) B < 9. Y D = S T
= k) i . |.L< 1 en C -1 :— ,>
N Kampara| 28 15 7 3 16 Encompasses both side of the bridge; No bus bay, bus stops on Carriageway /
I- | i4 - —|=1=|1-]=- == shoulder, road side features are at down level.
Intersection  exists on curve, connects two minor road both on southem & northern
8  Ganda 34 18 6 3 6 16! side at 90 deg ;Bus bay exists without shelter but not used; road side features are at
| | grade; wide median gap of 40 m at intersection without sign! marking invites huge
- ——— — | - _— - | —— NMVs/2/3  wheeler & creates trouble for through traffic.
It connects two minor road on northern & southern side at 90 deg; no bus bay exists,
Bus stops on carriageway to pick up & drop passengers, Truck, buses, NMV parks on
. | . . . o
ol savar Bs! 60 31 1 23 A " both side of road! .shouldeTr, Steel fencing exists for 259 m but people tends to crogs it ;
One foot over bridge exists but very few people use it; road side features are at little
down grade; median gap of 20 m at intersection without sign! marking invites hazards;
conflict between through & local traffic is prominent; at the end of Savar bus stand area
- .| __ B ~| _ the two lane undivided highway starts
10 Radio 56 29 . "~ No bus @ exists, Bus stops on carriageway to pick up & drop passengers,
Colony ' | 6 2 37 Pedestrians has to wait long time to cross for high speed through traffic. Intense
S IR il e | anl T I i N e ey e . p.e~estrian & NM'{ Activi~~
1 Jahangir 49 25 g Two bus bay exists but hardly used, bus stops on Carriageway / shoulders, Foot over
N. Univ. ' | 312]5 28 bridge exists but underutilized;No sign/ marking! painting for median & kerb creates
hazard specially at nighf. Huge trees and diich on both side.
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|

3 = = Piedominat Accident  Type
4 Oool & & —F| -2
- - T—= '0 1 ) . | . w, "
hoeel & & dAII RN . . _
! . - 1) o -4 ..
;N Em - MR : CE Sl & & Observation  of Physical and Operational Features of Black Spots
E .9- o j‘j . I: 3 0"‘ 1 (:j!i (:T . UroJ II,'
" ::>
12 20MP 38 2.0 149 2 2 31 23 Intersection  connecting Ashulia road, Two small bus bay exists but not used,Huge
- 1 -l - = -]1=-1|=1= trees and ditch on both side. Intense pedestrian & NMV Activities.
Major intersection  connecting Dhaka-Aricha & Nabinagar -Chandra highway, but no
13 Nabinagar 48 2.5 14 2 2 3 o5l facility exists for safe interchange of traffic flow specially for right tuming vehicles though
huge traffic use this intersection. Insufficient parking place at right side. Huge NMV,
Gonoshast == =] -|—=-]=]--] -d==- |- Pedestrian 213 wheeler activities are seen in this area.
14 a 24 12 3 1 1 1 18 | Section is on curve without bus bay bus stops on Carriageway | shoulders. Some guard
Bh_am_raito T - — posts are broken in the bridges in this area. _
15 wn 26 1.4 9] 2 15 | An Intersection. ~ Bus stops on carriageway to pick up & drop passengers, Pedestrians
- — | -- ==l =1,=l = | =] ___|_- |__ ~——__ _has to wait long time to cross for high speed through traffic
16l Joupura ! 291 15 14 1 u. B . " el
el (L [T I U DU D R P O e Located on curve. No bus bay, bus stops on carriageway to pICk up & drop passengers
17| Kalampur | 33 17 124 ) An Intersection  connecting Saturia with minor traffic on cross road. Bus stopg_od )
' | | | 16 carriageway to pick up & drop passengers, Pedestrians has to wait long time to cross for |
1" - == |----- === |- _| | _|___ 1 [ h|gh §peed through traffic
18" Balitha 57 30 15 4 8 2 8 | | | | | 16 | Bus bay with passenger shed exists but shed ailready damaged Intersection  with |
= -— ---- ~ == == == e | N | - _mlnor_t_rafflc Drymg of paddy on road & cattle may create hazard. |
191 Barbaria | 22 11 10 . | _ e mmm——
e _ | | | 11 [Located on curve. No bus bay, bus stops on carriageway to pick up &drop passengers |
20-Neyadirg——32 17 9 7 5 ) | | | 4 | Bus stops near t_he_bridge which is ve_ry_dangerous. Some guard pos-té_ are broken in |
the bridges In this area.
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_I|l -. I -_— . .
o 'E') | c | Prqdom;nat IAchent Type
o S i) 1 I 1
~£o o| S | | o wlolmlul.of-
- —~ )1 o) o.! "ol "0 . . . .
— ,EN N =11, Q= & B C—%0 Observation of Physical and Operational Features of Black Spots
Iﬁ - 11 wl o T 'o ul o! LA ——
z .9 | o T n Q. 'E "0
o ol T i © :I =
<O
211 2nd
2 11
Golara BFI _____ W21 I Sl Bridge with sharp bend and vertical curve. Bus stops near the bridge.
221 Gp?rlgga | 381 20 119 6 4 53 4 | | 4  Features onright side at grade but on left side at down grade, Intersection ~exists,
- ———— - _—— |_ o — _ pedestrian and students has to wait to cross the road.
231 Jagir 43 22 11115 3 7 14 | Located on curve. Superelevation varies appreciably. no bus bay. Bus stops at bridge
SN o M o NN o MR o 0 .. approaches, which is very narrow.
" Man'i?lfganj 137 19 110111 19 On left side though no bus bay exists but adequate space avaialable for parking but on
> ' 31 | I 19| right side bus stands on camageway creating conflict with through traffic. Traffic
MU ——————m—, ——-1--1- - -l - management by police is poor.
ulzan-
2_5 Tama ol 27 1131 1419 ~1-1-1--1-1~1 -0-N-C--U-1v-N:O-b-uU-s--b-a-y-.4t6Bs on camag~~~y o PiCk-~p& drop passe~~e~. .
Tara ) . . . —TTTTTTT A o
Bridge 30 16 12| 7| 3 g Along bridge over river kaligonga without any side walk. Vertical drop near bridge is
e SO [ S IR I (N D excessive. Bus stop very n,ear 0 the bridge.
yy 1Bin=ajhln| 34 18 171312 12 Bus stand with |nsuff|C|ent space. Bus stops near brldge approaches.Some guard
' +--| - - - B posts are broken _in the bridges in thls area..
281 Pukuna | - - e T _ R
48 25 133
Bazar Ei 2 | | | | 12 On curve. No bus bay, bus stops on camageway to pick up & drop passengers
291 Barongail | 28 15 |14l 3 7 L2

Bus stand at lower grade with insufficient space
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Continued Table 5.30

[ o I I
| Q | | | _ _ |
| i | §| - | Predonjinat  Accident; Type |
z i ¢ o Pl
In & gl af o W Ul e é,,
| en - I«l K w9 5 & .Cé 7? chl S | <“| Observation of Physical and Operational Features of Black Spots
m é o "iﬁ IO' N C—JT .0 1/) g | ii (( u'ti:l
5 - ° ! 1 gl €ll g cl w. ] ¢
= 17773
30 Falsaa, 25, 1.3, 17, 3 2
______ —d __ S S I I B 2 |_ On curve. No bus bay, bus stops on carriageway to pick up & drop passengers
31 Tepra | 41' 2.1 24| 8 R
S ~2 _3 _ 1. E No bus bay, bus stops on carriageway to pick up & drop passengers
32 utholi | 21| 1.1] 12| 2
2 1 4 The Section is on curve. No bus bay, bus stops on carriageway at bridge approaches
Aricha T B N B e - .
L) aYa) P
55 : 22 I [ 18 4 [Includes infersection.  Tmproper_speed breakers, difficull_for car fo cross _as such tends
to go to edge thus creates accident.
Gross Total 1230 432 59 47 84 18 19 A 3 7 517
As % of
known 61| 8| 7) 12]2.5 2.7 1|o0.4 1
accident
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5.11  Evaluation of the Safety Schemes

The government and different donor agencies undertook, two major rehabilitation works
and three black spot improvement schemes, along this highway during the entire study
duration (Article 4.2). Different safety features were implemented under these projects, on
the basis of the recommendations of various government and research organizations and
more importantly by the donor agencies to improve the safety situation in this important
inter-regional and inter-district major arterial highway. But unfortunately neither any
government nor donor agency has so far made any attempt to monitor or evaluate the
performance of these prescribed safety measures. Cost- benefit analyses of such works are
yet to be conducted. The main reasons for not conducting such evaluation studies could be
non-availability —of relevant and detailed information over long period of time, especially
the availability —of detailed accident data, which could be amenable to scientific
investigation. Moreover, as most of such projects are generally financed and implemented
by donor agencies, as they leave after the implementation of works, hardly leaving behind
to be any documents preserved by the users i.e. RHD and other relevant agencies for
identification and detailed effectiveness evaluation as follow up which are very important
for a developing country like Bangladesh. As such identifying details of such works
become very difficult and strenuous task. In this study according to the objectives set out in
Article 1.4, an attempt has been made to evaluate the performances of these improvement

works.

To assess the performances of these safety measures, various methods are adopted such as
before after studies, comparison using control sites etc (Article 3.4). Besides chi-squared

(X2) test is used in order to evaluate the performance of safety schemes (Article 3.4.3).
From economic point of view cost effectiveness of different safety measures is also
assessed. In this study return is estimated by quantifying the gain in accident reduction in
terms of economic value. This would justify the investment for safety improvement works.

5111 Before-After  Analysis

This is the simplest method used to compare the accident records at any site before and
after the implementation of safety schemes. In this method total numbers of accidents
occurred before and after the treatment are considered to evaluate its performance. In this
study change of accident patterns before and after implementation of improvement works
also studied to see the impact of the safety measures.
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5112 Before After Analysis of Blaek Spots

In 1999, nationwide 27 black spots were identified by RHD using accident data reported by
Police, of which 10 were selected for immediate improvement. Three of those are located
along Dhaka-Aricha Highway, namely Balitha area that is also known as Bethuli bazar (km
reference 50.7-52.0), 2% Golara bridge Area (km reference 56.0-56.7) and Golara area (km
reference 57.2-57.7). It is to be mentioned here that Balitha is situated in Dhamrai UZ and
other two black spots are in Saturia UZ and all these three spots are located in Section 2 of
the Savar-Aricha highway. These treated locations are shown in Figure 5.25 presented in
the previous Article. These black spots are improved under ADB financing, through
Jamuna Bridge Access Road Project (JBARP). The project commenced on 200 | and
completed on June 2002. In this analysis while considering the before period, two sets of
timings are used, one from the beginning of the study duration up to commencing of the
projects (1990-2000) and the other considered by RHD while undertaking these projects
(1996-1998). For after period one year data is considered. Before-after analysis of these
improvement schemes is furnished in the subsequent Articles.

Improvement  of Balitha Area (km Reference 50.7-52.0, Treated Site 1)

Brief description of the treated site - Balitha area, which is also known as Bethuli bazar and
Ballya to the local people, is located on curve. It also includes a staggered- T type,
unsignalized 3-legged intersection. The pavement in this section is single carriageway with
6.5 m ~idth having smooth-non-skid surface. Embankment height varies from 1.5 to 4m
(5-12 ft). Average shoulder width varies from 2.5-5.0m paved and 2.0-25m earthen on
each side. There are few big trees near the shoulder.

Improvement measures undertaken - Major improvement features includes widening of
pavement along with alignment correction, construction of separate bus bay, installation of
warning gate with speed reducing sign on both entry and exit etc (Appendix B Figure 4.1).

Observations - Table 5.31 presents the before-after analysis of Balitha area, (Treated site
I), which reveals that in Balitha area significant improvement in accident reduction has
taken place due to the improvement work. It can be seen from the Table 5.31 that in this
area accident has reduced by 59% and 69% considering the 1990-2000 (the total period)
and 1996-2000 (RHD period) as before periods. From the close observation of Table 5.31
it can also be seen that, grievous. PD and simple accidents are eliminated and fatal
accidents are reduced by 22% and 34% for total (1990-2000) and RHD (1996-2000)
considered period.
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ahle S31 Refore-Affer Analysis of Ralitha/Rethuli  Area (SQ.7-S2 Okm) Treated Site 1

Before Period After period

Considering total RHD Considered

[ Change of Accident (%
Basis of period Perind (Qun2002-Jun2003) g (%) |
Before.After
_ (1990.2000) (1994-1998)
Comparison .
Comnsidering T Consiternyg
rotal No AvglYear Total No AvglYear Total No AvglYear - -
total period  RHD period
BaSed O SEVETty
Fatal 28 2.55 9 3.00 2 2 -21.43 -33.33
Grievous 18 1.64 7 2.33 0 0 -100.00 -100.00
Simple 2 0.18 1 0.33 0 0 -100.00 -100.00
218] 6 055 2 86+ & & -166-60 ~166-60
Total 54 4.91 19 6.33 2 2 -S9.26 -68.42
Based on Collision type
Pedestrarn pr:: 27 43 1.33 1 1 --21.45 -25.00
Head On 8 073 2 0.67 0 0 -100.00 -.100.00
it O 8 073 3 1.00 g 8 106-06 +66-66
OverT 7 0.64 2 0.67 1 1 57.14 50.00
Side Swipe 0.00 - - -
Rear Fnd 1 (H)g = 10030
Doped from
0.00 - - - -
bus
Unidentifrect 16 =5 8 207 0 0 -100.00 -100.00
Total 54 491 19 6.33 2 2 -59.26 -68.42
_gnenri on f‘qcll:\lty
—_Killed— 29 2.64 10 3.33 3 —3——  13.79 -10.00
Serious
98 391 27 900 a 5 3265 33-33
froren
Total 127 11.55 37 12.33 9 9 -22.05 -27.03
“Based on_nme or vay
Day 36 267 17 467 1 1 -62.50 -78.57
Night 18 1.33 5 1.67 1 1 -25.00 -40.00
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As regards to accident pattern Table 5.31 discloses that head-on, hit object and rear end
collisions are eliminated and pedestrian accidents are reduced by 22% and 25% for total
and RHO period respectively. However overturned accidents is increased by 50%.

As only one year "after period" is considered in this analysis for definite conclusion
continuous further monitoring is essential.

The section being located on curve widening of pavement along with alignment correction
apparently proves to be effective in reducing accidents, especially eliminating multi vehicle
collision as discloses in Table 5.31. During field visit (Article 4.3), it reveals that though
the speed limiting sign is installed but it is generally violated especially by the through
traffic, which is still very hazardous. Buses hardly use the bus bay; instead they stop on the
carriageway. Newly constructed bus shed is already damaged. Shoulder is occupied by
drying of paddy. Careless pedestrian movement across the road is observed.

Installation of properly designed speed reducing devices at or little ahead of entry/exit
gates, coupled with speed limiting sign at the gates would possibly be more effective in
reducing the accidents.

Improvement of2™ Golara Bridge Area (km Reference 56.0-56.7 km, Treated Site 2)

Brief description of the treated site - The area includes a bridge with sharp bend and
vertical curve. Sometimes it is difficult to perceive the bend from both directions especially
at night. The pavement in this section is of single carriageway with 6.5 m width having
smooth-non-skid  surface. Embankment height varies from 10 to 15 ft. Average shoulder
width varies from 1.5-2.5m paved and 1.0-1.5m earthen on each side (Article 4.3). The
bridge width is less than the approach width of pavement. There are few big trees near the
shoulder. Vertical sight distance in the area is inadequate.

Improvement measures undertaken - Major improvement features include widening of
pavement and embankment along with alignment correction; installation of marking, signs
and guard post, improvement of Bridge, which include construction of sub grade and
rainwater drain etc.

Observations - Table 5.32 presents the before-after analysis of 2" Golara bridge area
(treated site-2). It can be seen from the Table that, significant improvement has taken place
in accident reduction due to the improvement work. Table 5.32 reveals that, in 2nd Golara
bridge area accident has reduced by 67% and 50% considering the 1990-2000 (the total
period) and 1996-2000 (RHO period) as before periods. Close insight of Table 5.32
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discloses that, grieves, PO and simple accident are eliminated and fatal accident is reduced
by 27% and 63% for total (1990-2000) and RHO (1996-2000) analysis period.

Regarding accident pattern Table 5.32 reveals that head on, hit object,

overturned and

unidentified collisions are eliminated and pedestrian accidents are reduced by 9% and 40%
for total (1990-2000) and RHO (1996-2000) considered period.

Table 5.32

Before-After

Analysis of 2nd Golara Bridge Area (56.0-56.7 km,

Basis of
Before.After
Comparison

Treated Site 2)

Considering

Before

total

p oje

Period

RHO Considered

P

After period

(\]UHZOOL it |2003)

Change of Accident

(o)

1990.2000)

19

o
ﬁ{.lgga)

| Total Nd AngYearMLNglAvleearmmm| AvglYear

o +al H
| CUTIOIUTTITTY

o ol H
CUTISIUCTITTY

fofal period RAD period
Based o Seyerity
Fatal 15 1.36 8 2.67 1 1 26.67 62.5
Grievous 5 0.45 1 0.33 0 0 -100.00 -100.00
Simple 1 0.09 0 0 .100.00 0.00
PD 1 Q.09 0 Q -100.00 Q.00
Total 22 2.00 9 300 1 1 -50.00 -66.67
Based o CoffiSion tYpE
Pedestrian 12 1.09 5 1.67 1 1 -8.33 -40.00
Head On 0.18 1 0.33 0 0 .100.00 .100.00
Hit Object 3 0.27 2 0.67 0 0 -100.00 -100,00
Over T 009 1 033 0 0 -100.00 .100.00
Unidentified 4 036 .100.00 0.00
Total 22 2.00 9 3.00 1 1 -50.00 -66.67
Based on Cadualty
Killed 4 2+ +H 36+ +— + 2443 273
SeriOUS 24 204 23 [0/ 100 00 100 00
Injured ’
Total 43 3.91 34 11.33 1 1 7442 -91.18
Based on Time of Day
= Day 3 | L8 4 133 T 1 1538 | 2500 |
Night 9 0.82 5 1.67 -100.00 -100.00
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Table 5.32 also discloses that night accidents are eliminated from this area. As only one
year "after period" is considered in this analysis for definite conclusion continuous further

monitoring is essential.

The section being located on curve widening of pavement with alignment correction
appears to be very effective in accident reduction. During field visit it is found that few
local buses pick passengers from near the bridge, which is hazardous.

Still in this section combination of sharp bend and vertical curve is an unsafe geometry by
itself. Construction of guardrail near the bridge and segregation of MV and NMV on
bridge, properly designed speed reducing device near bridge may further improve the

situation.

Improvement  of Golara Area (km Reference 57.2-57.7, Treated Site 3)

Brief description of the treated site - Golara area is located on sharp curve. The area
includes aT-type unsignalized Le. major/minor intersection. There are two bridges within
this area on eastern and western side, at entry/exit to this section. The pavement in this
section is single carriageway with 7.0 m width having smooth-non-skid  surface.
Embankment height varies from 3 to 5 m. Average shoulder width varies from 2.0-3.5m
paved and 1.5-2.5m earthen on each side. There are few big trees near the shoulder. On the
southern side there is deep ditches at a very steep slope.

Improvement measures undertaken - Major improvement features include widening of
pavement and embankment along with correction of alignment, construction of retaining
wall, bus bay, passenger shed, construction of separate lane for NMV and MV traffic on
the bridge at eastern side, installation of marking, signs, improvement of intersection etc.

Observations - Table 5.33 presents the before-after accident analysis of Golara area
(Treated site 3). The Table reveals that in Golara area though fatal accidents are reduced by
36% and 58% for total (1990-2000) and RHD (1996-1998) considered period but grievous
accidents are increased by five times causing an overall increase of accidents almost by two
times.

Regarding accident pattern Table 5.33 shows that hitting pedestrian and head on accidents
are increased by more than two and three times respectively considering RHD period
(1996-1998) but over turned, sideswipe and rear end collisions are eliminated. Table 5.33
discloses evolving a new accident type of dropping from the bus in this area.
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Table 5.33 _Before-After Analysis Golara Area (57.2-57.7km, Treated Site 3)

Before Period After period
ideri idered .
Basis of Con5|der|.ng RHD Cor?s Change of Accident ('l0)
Before-Aft total period Period (Jun2002-Jun2003)
elore-Alter (1990-2000) {1095-1008)
Comparison — ™~ ’ : o o
T vaiVearToma-NoAvghvear—ToraNo—Avghrean—onsidering | Considering
No ~° 7 total period  RHD period
Based on Severity
Fatal 17| 155 7 2.33 3 1 -35.29 -57.14
Gravies 7 0.64 2 0.67 4 4 528.57 500.00
Simple 3 0.27 1 0.33 0 0 -100.00 -100.00
PD 1 0.09 0 0 -100.00
Total 28 2.55 10 333 7 7 175.00 110.00
Based on Collision [Type
Pedestrian 13 1.18 4 1.33 3 3 153.85 125.00
Heaon 3 027 2 0.67 3 3 1000.00 350.00
Hit Object 1 0.09 0 0 -100.00 -100.00
Over Turn 4 0.36 1 0.33 0 0 -100.00 -100.00
Side Swipe 100 1 0 0 -100.00 0.00
—RearEn——2—| 0.18 t 0 0 -100.00 0.00
Dropped
0.00 T 1 0.00 0.00
from bus
Dridentfiee——4—r—0:36 633 I -100700 -100-00
[ [ [ [
Total 28 2.55 10 3.33 7 7 175.00 110.00
—Based-onr-Castetiy—
—Kfed——" 73 2.09 13 4.33 4 % 9136 =769
Serious
464 16 533 22 ZZ ST 31256
Injured
Total ¢! 6.73 29 9.67 26 26 286.49 168.97
“Based om 1me o vdy
Day 19 173 8 2.67 189.47 87.50
Night 9 0.82 2 067 144.44 200.00

114




As pedestrian and head-on accidents are increased significantly, Zebra crossing for
pedestrian may be installed, besides overtaking should be prohibited in this section and a
divider may be constructed to eliminate head on accident.

During field visit it is found that, both side of the pavement especially on northern side
there are shops, mosque, office etc. On southern side presence of trees still restrict the sight
distance, which may be removed. A primary school is located near the road, necessitating
the children to cross the busy road. Unlike treated site I, at this site there is no gate at entry
and exit is installed. The bridge at Western side has poor sign/marking. Construction of
retaining wall seems to be not very effective in improving safety, rather construction of
warning gate at entry/ exit with speed reducing signal coupled with properly designed
speed reducing device closer to the intersection would be more effective. Separation of
traffic on the bridge located on eastern side appears to be effective in reducing conflicts in
the bridge area. Since mixing of NMV and MV cannot be avoided even in high standard
national highways in Bangladesh due to land use pattern and densely populated area, as
such on major bridges such segregation of traffic may be undertaken, where portion of
NMV and 2/3 wheeler is high.

However as only one year "after period” is considered in this analysis for definite

conclusion continuous further monitoring for next two years is essential.

Before-After  Analysis of Aminbazar to Savar Section (under JBARP program)

0 With the assistance of ADB, Mirpur - Savar section of Dhaka - Aricha highway is
rehabilitated under JBARP with a cost of Tk. 100 crore. Improvement of road safety
along this corridor is one of the major objectives of this project. Major safety elements
include construction of median barrier, 4-lane dual carriageway, embankment widening
along with correction of alignment etc. The construction process started in Nov 97 and
completed on Dec 2000 (Article 4.2.3). In this study for before-after analysis, the
before period is of 3 years duration (1995-1997), construction period is of three years
duration (1998-2000) and two and a half years have elapsed after the completion of this
project. This area exhibits a semi-urban nature with intense roadside activities. Lots of
industries, commercial areas, housing projects etc are located on this busy section of
Dhaka- Aricha highway.

0 After implementation of these improvement works it can be seen from Table 5.34 that

that total number of accidents and grievous type of accidents are decreased by 10.0%
and 20.0% respectively but fatal accidents are unexpectedly increased by 9.6%. Close
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observation of accident database it is found that mostly pedestrian fatality is increased
significantly.

As regards to pattern of accident Table 5.34 shows that, head-on type collision
previously which was the most fatal accident is reduced by 60% and unidentified types
of accidents are also dramatically reduced by 93%. On the other hand rear-end type,
side-swipe, hit-pedestrian and over-turn types accidents are unusually increased by nine
times, eight times, 170% and 80% respectively. A close observation of Table 5.34
reveals that, there are completely two new forms of accident namely hit-island and
right-angle collision emerges after implementation of the improvement works.

In this study estimated ADT data and limited traffic flow survey data reveals that in
recent year vehicular movements along this section has increased considerably.
Realizing this issue, assessment of performance evaluation of overall improvement
works is made by taking account of real usages of the highway in terms of veh-km,
which is a widely accepted approach in comparing before-after data in equal footing.
For this section of the highway accident rate in veh-km is shown in Table 5.35 and
Figure 5.27. Again changes in accident rate before construction period, during
construction period and after construction period is presented in Table 5.36. From
Table 5.36 it is found that after implementation of improvement works total number of
accidents is decreased by 19.2%, which is nearly double the figure (10.0%) calculated
considering merely the accident number. In case of fatal accidents the veh-km analysis
shows more encouraging results i.e. no increase of fatal accident against 9.6%
increased in terms of absolute fatal accident number.

Significant reduction of head-on collision suggests that the median is very effective in
reducing this specific type of accident. Though it is expected that in dual carriageway

there will be no head-on type collision but in this study area it is revealed that still this
type of accident is taking place. This is happening because of the fact that from field
observations it is found that installation of continuous median indulges some local truck
drivers, particularly who are engaged in roadside brick-fields and intense earth filling
activities, to make shortcut by using the wrong-side of the carriageway and thereby to
avoid detouring needed for going to their desired direction. This type of contra-flow in
the divided high-speed road like this often surprises the oncoming drivers and leads to
unexpected head-on collision. It is worth mentioning here that in Jan 2004 in this
section of the highway, this type of collision is occurred in the early foggy-morning

between a Dhaka bound coach and a truck moving in the wrong direction and resulting
8 spot deaths and high number of casualties. This grime picture definitely tells that only
expansive engineering measures like widening of carriageway and installation of
median is not sufficient to prevent accident from happening. There is strong need for
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enforcement  to catch this type of violators

in order

operation and thereby improve overall safety situation.

—TFable—5-34—Before-After

Basis of Before.

Before Period

years

t:

to establish

After period

disciplined

traffic

Fatallty

After (1L995.1997), r 001Jun2103) 2.5 years
. Avg | Accident! oMo Avg | Accident! Change | Index
NolYear  kmiyear NolYear km/year (loj
Based on Severity
Fatal 81 27.0 19 74 206 | _2.06 9.6
Grievous 32 10.7 0.7 17 6.8 0.47 -36.3
Simple 10 3.3 0.2 2 08 0.06 76.0
PD 9 30 0.2 6 2.4 0.17 20.0
Total 132 44.0 31 99 39.6 2.75 -10.0
Based on Collision type
Pedestrian 20 6.7 05 45 18 1.25 170
Head On 3 1.0 0.1 1 0.4 0.03 -60
HitIsland 2 0.8 0.06 200
HitObject 1 0.4 0.03
Hitparked veh 1 0.4 0.03
=—Over Turmea Z 0.7 0.05 3 12 0.08 80.0
Side Swipe 0.4 0.03 8 3.2 0.22 850
Rear End 1.0 0.08 26 10.4 0.72 940
Dropped frombus 2 0.8 0.06
RightAngle 4 16 0.11 400
Onidentitied 104 34.6 2.45 6 2.4 0.17 931
Total 1372 440 3.12 99 39.6 2.75 -10.0
Based on Casualty
Killed 84 28.0 1.9 99 39.6 2.75 41.1
Serfous mjured TIT 37.0 2.0 111 44.4 3.08 20.0
Total 195 65.0 45 210 84 5.83 29.2
Based on Time of Day
DLW gl I7T +4 56 22k +56 =17
Night R)I 170 2 43 17.2 119 1.2
Based on Predominant Accident Type
=Pedestrian 20 0.7 05 45 18 1.25 170 | 1.01
Head On 3 10 0.1 1 0.4 003 -60 1
HTobfeTT 1 0.4 0.03 1
=—OVErToreY v T7 005 3 T.Z 0.08 WT'
Rear Emd 3 T.0 01 26 10.4 0.72 900  1.04
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¢ After implementation of improvement works, phenomenal increase of rear-end, side-
swiping, hit-pedestrian and over-turn types of accidents may be due to the following

reasons:

Cc

Random pedestrian crossings (Appendix B Figure 5.3), particularly near bus-
stoppages, bridge approaches, road adjacent garment industries, satellite towns,
educational institutions etc., may be the source of many surprise situations for
high speed on coming vehicles and resulting rear-end type collision with the
closely following vehicle.

Sideswipe type of accident may be instigated by aggressive overtaking
operations with inadequate roadway width. Field observation reveals that
though width of the carriageway is adequate (7.0 m excluding 1.25 m shoulder
in each direction) for high speed 2-lane operation but intense roadside parking
activities, particularly by empty trucks (Appendix B Figure 5.4), takes the
whole shoulder as well as a part of the pavement thereby reduces the effective
width of the roadway and makes overtaking operation hazardous.

Pedestrian-hit may be due to undue conflicts between vehicles and intense
pedestrians  crossing activities along this section of the highway (Appendix B
Figure 5.3). Moreover, it is learnt from the local road users that most of the hit-
pedestrian type accidents are the consequence of aggressive overtaking
maneuver. Overtaking vehicle forces the overtaken vehicle to go to the extreme
edge (Appendix B Figure 5.5) of the carriageway and resulting run-over type
accident. From the field observations it is evident that high concentration of
pedestrians (Appendix B Figure 5.2) at certain sections of the highway, namely
Amin-bazar, Hemayetpur, Rajphulbaria, Savar-bazar etc. typically characterized
them like urban road-traffic situation and thereby it demands protective walking
and crossing facilities like footpath, elevated zebra-crossing as well as lighting
facilities.

High increase of over-turn type accident may be due to the consequence of
aggressive  overtaking operation (Appendix B Figure 5.5) coupled with
detoriated condition and excessive drop (30-50mm) of shoulder which act as
catalyst in inducing this type of accident particularly while heavily and
eccentrically loaded vehicles goes to extreme left of the carriageway. This type
of accident may be due to unexpected mechanical failure of the vehicles,
particularly tire-burst. It is worth mentioning here that in this corridor a serious
over-turn type accident is occurred on 2/4/2004 when a house-full bus fall a
victim of tire-busting and in consequence there were 8 spot deaths and 60
severe injuries. This high number of casualties occurred not only that it was a
bus full of passengers but also due to excessive rolling and falling impact
induced by high embankment height.
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Considering the increasing number and excessively high fatality index of over-tum type
collision as compared to other types of collision it warrants for installing appropriate

counter measure to arrest this type of accidents.

As most of the Dhaka-Aricha highway passes through low-lying area, the roadway is
constructed on a high embankment (2 to 8m) and without any road adjacent at-grade
recovery  (Appendix B Figure 5.6). This type of embankment not only pose great
hazard due to high falling impact potential but also causes serious consequence in case
of plunge into nearby ditches (Appendix B Figure 5.7). Which definitely demonstrate
that the roadway with high embankment height is itself unsafe particularly for derailed
and uncontrolled vehicles about to leave the carriageway. As such, this type of roadway
needs safety barrier for lateral protection. According to AASHTO design guidelines, it
is recommended that safety barrier in the form of W-beam (Appendix B Figure 5.8)
type guard-rail need to be installed if the height of the embankment exceeds 2.4 m (8
ft). Though, in many places particularly at bridge approaches and outer curve of bends,
guard-post like safety devices are installed along this corridor but from the field
observations it is found that many of them are broken (Appendix B Figure 5.9) because
of their rigid and discrete in nature. From this evidence it can be inferred that
functionally these guard-posts are merely acting as a reflecting type device causing
huge impact force, instead of inducing deflection action, which is helpful for
redirecting any derailed vehicle. As continuous W-beam (Appendix B Figure 5.8) type
guard-rail safety barrier has the potential to redirect derailed vehicle without adding any
adverse affect, this type of barrier is urgently need to be installed along this highway
particularly where the height of the embankment is very high (Appendix B Figure 5.6)
namely around Aminbazar, Salehpur bridge, Rajphulbaria, Mulzan, Tara, Pukhuria
area.

After implementation of the improvement works, occurring of hit-island and right-
angle type collisions, which are completely new in nature indicates that this may the
side effects of conversion of single carriageway to dual carriageway. From the field
observation it is found that along this segment the median is constructed with varying
heights and shapes (Appendix B Figure 5.10). Though most of places height of the
median is found to be 200 mm in high but at some places particularly at some old
bridges it is as low as 75 mm and both of which are constructed with mountingable
curbs. Whereas on the new bridges median is New-Jersey type (Appendix B Figure
5.11) with 1050 mm height. Field visit at hit-island type accidents site revels that due to
low height mountingable median it is most likely that any high speed derailed vehicle
could easily climb the island and may causes serious consequence including property
damage. Hitting island particularly at the noses may be due to its ill design and
obscurity. It is also found that chevron (Appendix B Figure 5.13) is not proper it should
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be continuous.

5.14).
0 The frequent openings (Appendix B Figure 5.12) in the median may be reason for
inducing right-angle type collisions in this section of the highway.

Besides excessive drop near the bridge is hazardous (Appendix B Figure

0 From the literature
barrier to prevent climbing up problems particularly for high-speed

the potential
headlight-glaring

problems.

it is found that the New-Jersey

island, instead of existing vertical shape median-termini

along with retro-reflective signs.

not only to redirect any errant vehicle towards
In order to reduce

type median

is most appropriate
road. Besides it has
it path but also eliminate

impact of hitting nose of the median

should be given wedge-shape

Table 5.35 Accident Rate in 100 million veh-km of Travel ofSavar-Aminbazar Sec.
A T
e Tl =gk 2 Jueliy |
HdEed hl |l giEelefadl i e ¢y
elo b 0: O Ml 8 mlw witt o ul J E[S 8 wli
Q2 = g -~ 2 f % i T St~ — 4 oo [ ik EAR
" EUE.: W o_= v ,U*:—ﬁ- o = R .
i = o PV I © O E:OF
199 32.6 61.4 89.0 61.4 27.6
1991 356 39.3 -36.0 39.3 55.9 365 -40.6 2.8 -89.8
199 39.0 43.6 11.0 100.0 1547 | 436 19.6 48.7 1637.1
199 42.6 58.6 345 138.4 38.3 58.6 34.5 51.6 5.9
1998 266 579 13 | 1415 23 | 579 -13 55.7 8.1
1995 "51.0 39.2 -32.3 82.3 -418 | 392 -32.3 17.6 -68.3
1996]  50.6 81.0 106.6 112.6 36.8 75.1 91.5 25.7 45.6
1997 548 41.9 -48.2 60.2 -46.6 | 419 -44.1 18.2 -29.0
1998 4838 32.8 219 57.3 -4.7 32.8 -21.9 4.1 -175
T999 50.3 35,8 9.2 45.7 -20.3 35.8 9.2 9,9 142.7
2000 ST.L 024.0 30.0 705 o4.2 64.6 80.6 5.9 -40.9
Z00L]  Da.1 55.5 142 7.6 10.2 55.5 -14.2 74 25.9
2002 58.2 7.3 39.4 771.3 0.4 53.2 -4.0 22.3 202.0
20031627 543 -29.7 511 -339 | 479 -10.1 3.2 -85.7
Tota 0702 143.1 97.7 92.8 66.9 1675.8
AVY 1824 53t 75 1.1 5.1 128.9
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Figure 5.27 Accident Rate in Veh-Km Travel For Aminbazar-

Sayar Segment (Km Reference,

11.9-26.3, JBARP)

Motorized vell-km

Fatality Rate 1100 Million Vehicle Km

——+- Accident Rate /100 Million Vehicle Km

---*- Fatal Accident Rate /100 Million Vehicle

62.

25.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Table 5.36 Change of Accident Rate (Estimated

Along Aminb

azar-Savar

in 100 Million veh-km of Travel)
Section (Km Reference 11.9-26.3, JBARP)

Type of Change

Before
Construction
Period

During Construction
Period (\ 998-2000)

After Construction
Period (2001-2003)

Remarks

Change of Total Accident

(\ 990-1997)

Rate /100 Million Vehicle 12.5 9.7 -8.3
KmofTravel

Change of Fatal Accident

Rate /100 Million Vehicle 3.9 3.9 -9.4
Krroffravel

Change of Fatality Rate

/100 Million Vehicle Km 49 49 -1.5

of Travel

Note: (-) Sign indicates decrease.
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Before After Analysis of Sav3,-Aricha  Section of Dhaka-Arieha  Highway (DANIDA
Project)

0 With the assistance of Danish Government, through Danish International Development
Assistance  (DANIDA), about 61km of the highway from Savar-bazar (26km) up to
Aricha (87.0) is rehabilitated. The project includes, 48.90 km of pavement construction,
12.10 km of overlay, repair/construction of bridges and culverts, installation of safety
features etc. Major objective of the project was to reduce accident. The construction
cost of the project is Tk. 260 crores out of which Tk 220 crores grant from Denmark
(DAN IDA) and Tk 40 crores from GOB. Though the process started in 1991, actual
construction started in October 1995 and completed in 1999.

o Salient safety features of the Project include, provision of road sign, pavement marking,
km and guard post, repair of shoulder, pavement reconstruction, correction of
alignment, provision of crash barrier, parapets, footways/ verges, approach slab,
protective works for bridge/ roads etc.

0 This portion of the highway is of single carriageway; width of the pavement and
shoulder varies from 6.5-7m and 1-1.5m. The height of the embankment varies from 2
to 6 m (5-20 ft). Table 5.37 shows the before-after accident analysis of this area, which
indicates improvement of accident scenario after this rehabilitation project

0 'Before-after' analysis as shown in Table 5.37 discloses that the accident situation
along this segment of highway is improved significantly after implementation of this
project. It is observed from Table 5.37 that the total and fatal accidents are reduced by
46% and 35% respectively. In terms of accident patterns Table 5.37 discloses that,
over-turn, hitting pedestrian, hit object and head-on type of accidents are drastically
reduced by 75%, 36%, 23% and 18% respectively considering 4.25 years of time period
after the implementation of the project. The significant improvement of accident
situation clearly indicates that the improvements of roadway operating conditions
undertaken in this segment are very effective in reducing these types of accidents. On
the other hand it is also shows that even after implementation of these improvement
measures rear-end and side-swiping type of accidents are increased by 92% and 8\ %
respectively. Though fatality contribution of these types of accident is not significant.

0 Again Table 5.38 compares the before-after accident scenario in terms of accident rate
expressed as veh-km of travel, which indicates increase of accident rate in 2001 and
2003. Fatal accident rate decreases immediately after the completion of the project but
from 2002 the situation started getting worse. Increasing of careless and reckless
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driving, absence of adequate marking and signs, increase of pedestrian, NMV activities
are possibly responsible for such increasing trend.

Table 5.37 Before-After  Accident Anglysis of Savar-Aricha  Segment (DANIDA Proj)
Basis of Before, Before Period (April 1§;§Gupnezré)%(13), 4.25
After (1990-1995) 6 year S Change/Km/Year
Comparison Total Avgl Tatal (1)
No /Year RateryrrRm No AVETAge Rate/yr’km
Severity
Fatal 337] 56171  0.92 157 | 36.94 0.60 -34.23
Grievous 227| 37.83 0.62 54 12.71 0.21 -66.42
Simple 51| 850 0.14 26 6.12 0.10 -28.03
PD 171 2.83 0.05 6 141 0.02 -50.17
rotal —105.33 1.72 243 57.18 0.93 A45.72
Collision type
Pedestrian 214 35.67 0.58 97 22.82 0.37 .36.01
—_ Head on 57 950 0.15 33 7.76 0.13 18.27
HitODbject 20 [ 3.33 0.05 11 2.59 0.04 -22.35
Over T 40 | 6.67 0.11 7 1.65 0.03 .75.29
STOE SWIPE 7 117 0.02 9 2.12 0.03 81.51
— Rear £nd | 22 | 3.07 0.06 30 [ 7.06 0.12 9251
DTopped o ous| 2| 0.33 0.01 I 0.24 0.00 -29.41
—_omaentiied [ 270 | 45.00 0.73 55 12.94 0.21 -71.24
[otal 032 10533 1.72 243 57.18 0.93 -45.72
LasudIty
RIMea 35 | 59.07] 007 297 | 69.88 1.14 18.11
SETTouSty TjoTet AT 14117 Z.30 120~ 99.76 1.63 -29.33
1me
Day 277 | 79.50 T:30 283 | 66.59 1.09 -16.24
iight 155—2583 042 142733388 0.55 31.16

0 From the field observations it is found that besides significant proportion of NMV,
there are a large number of non-standard vehicles like Nosimon, Vodboty etc. ply on
this section of the highway. Unrestricted movements of these slow moving and non-
standard vehicles frequently induces conflicts with the high speed through traffic and
often this lead to rear-end and side-swiping type of accidents within the traffic stream.
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This may be one of the reasons for increasing these particular types of accidents along
this segment of the highway.

0 The rehabilitation work being the first major repair after construction of Dhaka- Aricha
highway in 1960, possibly all other improvement works along with safety features have
contributed  positively in improving overall safety situation. During any future
rehabilitation project on any major highway safety deficiencies must be taken care of.

Table 5.38 Accident Rate (100 Million veh-km) of Savar-Ariclla  Section
Total ATc'>;al t Fa;al
. cciden Accident Fatalit
Year ,\C/Ztr?-rlfid Rate Per 10 Crli:)ge Rate Per 10( Crli:)ge Rate PZr Ch:.ilnge
oy Mlion Ven| 7 | wilionven | " | 100 willon ()
Km Km
1990 38.2 118.1 58.1 58.5
1991 41.7 742 -37.23 41.7 -25.00 49.6 -15.18
1992 46.9 83.8 12.95 40.2 -15.88 43.9 -11.55
T993 799 2156 4514 59.4 47.95 60.4 37.60
1002 545 126.1 3.76 55.0 7.39 56.8 5.96
1995 59.6 109.7 -13.04 71.1 29.15 76.5 34.67
1990 B5.1 1036 5.54 52.6 -25.95 80.3 5.07
1997 0.4 90.3 -12.83 56.2 6.74 58.3 27.40
1998 04T 84.9 -5.97 61.6 9.63 64.4 10.41
1999 65.6 80.4 5.32 51.7 15,99 53.6 -16.76
Z000 67.1 56.4 -29.83 424 -17.97 45.7 -14.80
2007 ©3.9 1.3 26.35 39.0 -803 39.7 -13.09
7007 723 T8.0 752 46.4 18.79 52.7 32.89
Z003 80.1 924 35.95 65.7 41.69 733 39.06
——rota S T760.9 147.1 813.6
AV 605 9T5 23.4 58.1

5.11.3 Evaluation oflmprovement Measures using Control Sites

One of the popular and useful methods of evaluation is to compare the accidents of treated
sites with other sites of similar geographic and traffic condition, where no improvement has
taken place; such sites are known as control sites. Following steps are followed in selecting

control sites:
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¢) Determining in advance the relevant objectives (e.g. accident types intended to be
affected) and the corresponding evaluation criteria (e.g. accident frequency,
accident rate).

¢ ldentifying a control site or (preferably) a set of control sites where no remedial
works have been or are intended to be introduced.

¢ Monitoring both the treated site (s) and the control site (s) to obtain numerical
values of these criteria before the treatment and again after the treatment.

¢) Comparing the 'before' and 'after' results at both the treated and control sites,

¢ Considering whether there are other plausible explanations for the changes, and
correcting for them if possible.

¢} Selection of the control sites is obviously of key importance. Ideally, they would be
randomly selected. However, this is rarely possible, unless a large number of
control sites can be identified and a random selection made from these.

¢)  The control sites should satisfy the following criteria (Ward and Allsop, 1982):

0 be similar to treated sites in general characteristics (network configuration,

geometry, land use, enforcement)

be geographically close

have similar traffic flow

not affected by treatment at test site

not treated within before-after period

© O o o o

have accident data

For this study are Shrirampur area (control site!), Barbaria (Control site 2) and Jagir area
(control sites 3) are selected as control sites (Figure 5.25) having similar traffic and
geographic condition. Accidents statistics of these sites are furnished in Table A 5.7 to A
5.9 Comparisons of accidents of these improved sites with treated sites are shown in Table
5.39 to 5.4 1.

c) Table 5.39 reveals that in treated-site- | both fatal and total accident are decreased by
22% and 60% considering total (1990-2000) period whereas in control-site- | and 2
fatal accidents are increased by 57.1% and 120% respectively. Total accidents in
control control-site-2, are increased by 37.5% and in control-site-l though decreased by
35.29% but this decrease is much lower than the corresponding decrease in treated site
(59.3%). Critical observation from Table 5.41 implies that safety improvements in
treated-site-] ~ are apparently very effective in reducing accident in comparison to
untreated sites both in terms of frequency and severity.

¢) Table 5.40 shows that in treated-site-2 total accidents are reduced by 50% considering
total period (1990-2000) but corresponding figure for control-site-2 are increased by
37.5% and in control-site-3, decreased at a lower rate of 40%. It can be seen from Table
5.40 that fatal accident in treated-site-2 is decreased by 62.5% by considering RHO
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period (1996-1998) figure for controi-site-2 is increased by

16.67% and in control-site-3,
in treated-site-2,

though corresponding
decreased by 50%. This statistics
apparently prove to be effective

implies that safety

improvements in reducing accidents

in comparison to untreated sites both in terms offrequency and severity.

Table 5.41 discloses that in treated-site-3 accidents are increased by 110% whereas
control-site-1 and 3 accidents are decreased by 50% and 14% considering RHD period
(1996-1998). Table 5.43 discloses that in treated-site-3 fatal accidents are reduced by
57.1% considering RHD period (1996-1998), whereas for
control-site-2 is increased by 16.67% and for control-site-3 decreased by 50%. A
detail insight of Table 5.41 indicates that in treated-site-3, total accidents are increased
reduced but the reduction is not significant
sites. This implies that safety measures
in relation to the untreated sites

in

corresponding  figures

and though fatal accidents are in

in treated-site-3

comparison to the control

apparently do not indicate any significant improvement
in the network.
From the above discussion it is evident that in treated site | and 2 accident reduction is

very effective in comparison to control sites but accident scenario in treated site 3 is not

effective in comparison to control sites.

Tabte—5:39Comparisom—of Before=Aftgr—Result—for—Treated—Sjtet—Using—Controt—Sites
Accident Treated Bite 1('l.) Control Bite 1(.) Control $ite 2 ('1.)
Type Total period| RHO period | Total period| RHO period | Total period | RHO period
Fatal -21.43 -33.33 57.14 -2500.00 120.00 16.67
Grievous -100.00 -100.00 -100.00 -100.00 -100.00 -100.00
Simple -100,00 -100.00 -100.00 0.00 0.00 0.00
PU -100.00 -100.00 -100.00 -100.00 0.00 0.00
Total -59.26 -68.42 -35.29 -50,00 37.50 -50.00
Iable 35.4U C mparison of Before-Afyr ReSUIt 101 Tredted Jlie 2 using COmrot—Sites
Accident Treated $ite 2 ('I.) Control $ite 2(%) Control Bite 3(%)
Type Total period | RHO period | Total period | RHO period | Total period | RHO period
Fatal -26.67 -62.50 120.00 16.67 -47.62 -50.00
Grievous -100.00 -100.00 -100.00 -100.00 0.00 200.00
Simple -100.00 0.00 0.00 -100.00 0.00
PO -100.00 0.00 0.00 0.00 0.00 0.00
Total -50.00 -66.67 37.50 -50.00 -40.54 -14.29
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TGIIJ:C 541 CJIIIPGI;DUII Uf BCfUIC'Aﬁ Rcauh fUI TI catcd Stc 3 Ub;llg CUIItIU: Sitca
Accident Treated $ite 3 ('l0) Control $ite 2 ('l0) Control $ite 3 ('0)
Type Total period | RHO period | Total period | RHO period | Total period | RHO period
Fatal -35.29 -57.14 120.00 16.67 -47.62 -50.00
Grievous -100.00 -100.00 -100.00 -100.00 0.00 200.00
Simple -100.00 -100.00 0.00 0.00 -100.00 0.00
PD 0.00 0.00 0.00 0.00 0.00 0.00
Total 175.00 110.00 37.50 -50.00 .40.54 -14.29
5.11.4 Evaluation of Improvement Measures using Chi-Square Statistical Method
Chi-square test is frequently conducted to test whether the adopted measures are really
effective in reducing the number of accidents or the desired parameters intended to reduce.

Normally accident

rate in before-after

analysis are tested at 10% significance

level,

for

which Chi-Square (X2) critical value is 2.71 at 10% LOS (level of Significance) with |
degree offreedom (OaF).

value for different before after items like total accident, fatal
in terms of veh.km of

In this study Chi-Square

accident, type of accident, casualty state, accident rate expressed

travel etc are estimated, to test the effectiveness of the adopted measures. Here two-
analysis period are used, one from the beginning of the study (1990-200) and another RHO
(1996-1998) considered period for testing the black spots.

Table 5.42 shows the estimated Chi-Square value for total accidents, accident severity,
different types of accidents etc for Balitha area. Table 5.42 reveals that in Balitha area
(Treated-site-1), that the
significant and that the reduction of total number of accidents is not merely due to chance
the RHO (1996-1998) 10% LOS with IOaF. Other

during this period in this area might have arisen due to chance only.

there is strong evidence improvement at this black spot is

only, considering period, at

improvements
Table 5.42 reveals that, in 2" Golara area (Treated-site-2), as regards to head-on collision,
there is a strong evidence that the improvement at this black spot is significant and that the
the RHO
during this period in this

reduction of head-on collision is not merely due to chance only, considering
(1996-1998) period, at 5% LOS with 10aF.

area might have arisen due to chance only.

Other improvements
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Table 5.42 further discloses that, in Golara area (Treated-site-3) the improvements are not
significant, rather increase of head-on collision is significant considering both total and
RHO period.

Table 5.42 presents the Chi-Square value for two major rehabilitation works, Mirpur-Savar
(JBARP) and Savar-Aricha (OANIDA Proj.) area. For JBARP project, as regards to
accident rate expressed in terms of veh-km of travel Table 5.43 reveals that, there is a
strong evidence that the improvement at this segment is significant and that the reduction
of total accident rate (in veh-km of travel) is not merely due to chance only, at even 0.1%
LOS with I0aF. Other improvements during this period in this section of highway are not
significant and might have arisen due to chance only.
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lLos 7

83 at 05% 10S and 108 at 01% 1 OS

Table 6.42 Evaluation of Black Spot Improvgément Works by Using Chi-Sqyare Method
Basis of Chi-square  (est) for Balilha Area cmore (oot for Dol oololo
) CH-Setare—(est—ter—ZRra—Gotara Chi-square  (est) for Golara Area
Evaluation Bridge
Total Remark RHS = 4 ¥ + DEMAry REHO-CTS
: . Remarks fotat RH Remark TFotat Rermark RAO  Remark
period period period period period period
Based on Type of Accident
Total accident 1.79 . Npt 3.72 | Significant 0.52 Not 1.68 Not 2.50 Not 1.60 Not
Significant at 10% Significant Significant Sigrificant : StomiteaTT—
. LOS )
Fatal Accident 0.17 < Not 0.48 Not 0.13 Not 1.24 Not 0383 Not faWatal Nt
TOTICETT Significant Significant Significant Signifi ignifi
. gnificant Significant
Grievous 169 o I~ Mot
C e £YOUS Not 258 ot 046 NOU 0.36 Not 1.68 Nat 147 Mot
ceite - . Stgmificant Significant Significant Significant Significant Significant
Predomimant —Accident —Type
Pedestrian 0.10 l_\l_ot 0.14 Not 0.28 Not 0.36 Not 2.30 Not 168 Not |
— Ft Tmrcant sSignificant [ [ Significant Significant Significant
ad On ignifi
e 0.79 Npt ) 0.72 . Npt 3.31 | Significant | 0.36 Not 24.97 Not 7.10 Not
i S t a5 Fo> TgTTCarTt Significant ignifi
. . Significant
Hit Object 0.79 N l.\:.ot t 1.09 Not 0.10 Not 0.72 Not Not
ignitican ianifican. H o
- Sig £ Signifieant= SRR Stgmificant
Over 0.14 Not 0.10 Not Not 0.40 Not 0.36 Not
Sianificant Sieuaifl + : .
. g Stgntfreant Significant Significant Significant
Note:  critical values olChi-Square are: 2.7 at 10% LOS, 3.84 at 5% LOS. 5.02 at 2.5% LOS, 6.63 at 1%
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For Savar-Aricha
veh-km of travel Table 5,43 reveals that, there is a strong evidence that the improvement

and that the reduction of total accident rate (in veh-km of travel)
at even 0.1% LOS with

this section is significant
is not merely due to chance only,
during this period in this section of highway

chance only.

For three black spots only one-year
So at least 3 years monitoring

project.

(OANIDA)

about their performance.

segment,

as regards to accident

is not significant

time has elapsed after the implementation
of after result is needed, for any concrete decision

in terms of
at

rate expressed

|OaF. Other
and might have arisen due to

improvement

of the

Table 5.43 |Evaluation of Rebabilitation ~ Works | by Using Chi-Square  Method
o] I i
Basis of JBARP Project DANI*DA Project
Evaluation Chi-Samara lach) o . L P
Crht-ottare—eSst) REMarKs CM-Square (€st) Remarks
Total accident 0.04 Not Significant 0.01 Not Significant
Fatal Accident 0.07 Not Significant 0.14 Not Significant
GHeveus
rocidont 0.31 Not Significant 0.34 Not Significant
Based on Typg of Accident
Pedestrian 0.91 Not Significant 0.1 Not Significant
Head On 0056 Not Significant 0.063 Not Significant
Hit Object Not Significant 0.04 Not Significant
Quer | Not S;Ull;f;bﬂl it 007 NOT Significant
Rear End Not Significant 0.047 Not Significant
Baocd Ull CaDL a:ty
Kiled 059 Net-Sigrificant £-008 Not-Sigmificant
ST 0.6 Not Significant 0.3 Not Significant
Fatality Rate 0.0014 Not Significant 0.08 Not Significant
. Significant at 0.1%
Total Accident 19.5 15.4 Significant at 0.1% LOS
LOS
Fatal Accident Not Significant - Not Significant

Note:

Critical values of Chi-Square are: 2.7 at 10% LOS, 3.84 at 5% LOS, 5.02 at 2.5%

LOS, 6.63 at 1% LOS, 7.88 at 0.5% LOS and 10.8 at 0.1% LOS.
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5.11.5 Economic Evaluation of the Safety Measures

In this study an attempt is made to evaluate the effectiveness of safety measures in
economic point of view as well. As indicated in Article 1.3 in chapter-l, one of the events
leading to initiation of this study is to estimate the cost-benefit analysis of the implemented
safety schemes. In order to conduct economic analysis, determination of economic losses
through costing of accident is important; this would justify the expenditure / investment
involved in developing countermeasures.

Accident Cost Component
Accident cost comprises main five components as described below:

1. Lost output

Lost output refers to the contribution Road Traffic Accident (RTA) victims were expected
to make to the economy with future earnings weighted to present value with an inflation
rate currently in use in the country. The "lost output" of RTA deaths is calculated as the
average earnings multiplied by the number of working years lost (i.e. average retirement
age minus the average RTA fatality age lost). Lost output for serious and slight injuries is
the daily earning rate multiplied by the number of days off work.

2. Medica/ Cost

Medical costs include emergency medical service, both inpatient and out patient care,
prescription cost, service fees (X-ray are operation) and rehabilitation cost (Including
artificial limbs). Medical cost as estimated by World Bank in Bangladesh is shown in the
Table 5.44 below:

Table 5.44 | Medical Cost per RTA Casualty (Takd, 000)
Per Casualty Cost Fatgl RTA Grievols RTA SimpleRTA
No Cost No Cost No Cost
Fatality 100 1.7 170 0 0 0 0
CTievous 7700 TZ | 5890 1.7 | 7140 0 0
Simple 100 1.4 140 2.2 220 1.5 150
Total 6190 7360 150

Source: Consultants World Bank (1997).

3. HUn/ali costs (Pain, Grief alii/ Sufferillg)

With the outset of social cost benefit analysis in 1970s, a notional value for pain, grief and
suffering (PGS) was included in industrialized countries to reflect societies and the
individual's aversion to death. In developed countries it value is high around 38% and in
developed countries around 20% of total lost output.
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4. Vehicle Damage Cost

In addition to vehicle damage, this component should also include other property damage
cost and any lost business due to the vehicle being out of commission.

5. Admillistrative
Administrative

costs include the "handling costs" incurred by police, insurance and courts

in investigating accidents as well as prosecution and the settlement of insurance claims.

Basing on the average costing of accidents developed by WB consultants

cost- benefit analysis of black spot improvements
reveals that the 1% year accident savings cost in percentage of investment for Balitha, 2nd

Golara area and Golara area is 178.6%,251.9%
of three years and 102.9%, 60.1% and 2.3% considering

(Table

5.45), the

is estimated (Table 5.46). Table 5.46

and 9.4% considering RHD analysis period
total analysis period (1990-2000)

respectively.  This high rate of return justifies installation of properly designed safety
features to reduce economic losses due to accident. However as 1997 costing is used the
return will be much more in present pricing.
Table 5.45 Average Accident Cost By Severity Type and cost Component (TK, 000)
Component Fatal Grievous Simple POO
Lost output 591.3 7.9 05 0.0
Medical costs 6.2 74 0.2 0.0
Human costs 354.8 4.7 0.3 0.0
Vehicle damage 100.0 75.0 50.0 25
Administration 0.5 0.5 0.5 0.5
Total 1052.8 95.5 51.4 3.0
Source: WE Consul/ants Working Estimates (1997)
|Tah|p '%Aﬁl Cost Benefit Anlaly:iq of Rlalf‘k Spots Imprn\/prlrmm |
Name of Before After Benefit of Cost of [1styr. Return (o)
the Black Improvement Improvemen Improvement | Improve men
Spot Yearly Loss (000 | Yearly Loss (000 TKY)) (000 TK)
| | TKII | (000 TKY)) | | | | |
| | Total  RHO | | Total | RHO | | Total | RHO
period _ Period period | Period period | Period
(1990-  (1996- (1990- | (1996. (1990- (1996-
2000\ 19981 2000\ | 1998) 2000\ [ 1998\
Balith
| 28518 339989 | 2106 | 7458 |129389) 7244 | 1030 | 1785
% 14797 284249 | 1053 | 4267 [1789.49] 7103 | 604 | 2519
l%:;al 1707 2533.97 1433 274 110097  11746.1 2.3 9.4
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Again total accident cost gives a clear picture of loses due to accident along this network.
Table 5.47 estimates that, total accidents along Dhaka-Aricha highway cost 1267 million
taka for entire study duration Gan1990-Jun2003) and 93.86 million taka per year. Among
six UZ's maximum losses take place at Savar UZ amounting 43.42 million taka/year,
followed by Dhamrai (15.4 million) and Shibalaya (13.3 million).

loss due to accident in this corridor is very high
So there is lot of

Table 5.46 and 5.47 implies that economic
has taken place due to local investment.
Considering

and significant improvement
scopes to improve the overall accident
findings of on going significant economic
return from the investment related to safety improvement measures undertaken at selected

it can be said that if the same type of improvement projects is

situation of this corridor. this grime

losses as well as evidence of good economic

black-spots of this corridor,

undertaken for the other black spots, particularly those 33 sites which are identified in this
study, it is likely to bring considerable economical benefits.
Table 5.47 Costing of Agcident Along Dhaka- Aricha Highway
. Grievous Tatal
Fatal accident Si Accident PO Accident
Accident ' Accident
Soal Cost Cost Cost Cost Grand Total
azilla illi il i i
P | | (Miljons)| | (Millions) | (Millions) | (Milllons) | Cost (illion)|
No Per No B No No
er Per
Tota Total Total ¢ Tatal Per Toar | PE
year year year year year
Savar [ 531|559 41 (263] 25 | 1.86| 36 | 1.85 | 014 | 72 | 02 |0.02 586 [43.42
Dhamrai | 189 199 15 87 8 062 4 [ 021 | 0.02 10 | 0.0 |0.00 | 208 [15.37
Saturia | 61 | 64 | 5 |30 3 021 4 | 021 | 0.02 3 0.0 (0.00 [ 67 |4,99
Manikaani 117 1929 Q foYo) Q aAnn 80 o
Nrarget Tt T2 T 00 (0] U.0Z o0 1.99 U.14 0 U.U 0.00 134 9.89
Gnior 8Z [ 86 [ © [64 § 0451 3 [ 015 |0.01 2 00 (000 | 93 |6,86
Shihalava 187 176 12 10 P aAan a4 PP s
-------- yorT+of TTO T LI Z [V Re) 2223 2.0 U.Ll/ U.U U.00 160 13.33
fotal 1147 1206 89 551 53 390 129 663 049 95 03 002 1267 93.86
6.12 Overview

In this chapter an endeavor has been made to exhibit a detail insight of accident scenario
along Dhaka-Aricha highway, by providing a comprehensive analysis of primary accident
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data collected from Thana/circle. Comparison of collected accident data with other sources,
distribution of accidents among UZ, link, intersection, section/major link; fatality index to
identify most severe accident, possible contribution of geometric/operational  deficiencies
in causing accidents have been highlighted. To evaluate the performance of implemented
safety schemes various methods like before-after analysis, use of control sites, statistical
tests etc have been adopted. Besides, an attempt has been made to identitY high accident
locations along with their major deficiencies. Costing of accidents along with cost-benefit
analysis is done to assess the performances of the safety features, along this corridor.
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CHAPTER ©

CONCLUSIONS AND RECOMMENDA nONS

6.1 Introduction

In this study an attempt has been made to depict the accident scenario and evaluate the
performances of installed safety features, along Dhaka-Aricha highway, for the entire study
duration (1990 - 2003). The study area passes through six UZs namely Savar, Dhamrai,
Saturia, Manikganj, Ghior and Shibalaya, covering a total length of75.4 km.

In order to study accident characteristics and to determine the effectiveness of different
safety improvement measures, data were collected for both ‘before’ and ‘after
implementation  of these works. Accident data were directly retrieved from the Police
records viz FIR and Crime Index registrar as well as data is also collected from the
Hospital Road Traffic Accident (RTA) registrar and Road Safety Cell (RSC) for
verification purposes. In order to supplement accident database, as a secondary source, data
also gathered from previous studies. Inventories of different safety improvement measures
undertaken at various locations of Dhaka-Aricha highway is collated getting information
from the relevant parties, involved with the improvement works, such as RHD and
Consulting Firms namely SARM Associates, SMEC, DDC, BCL etc. For detail analysis of
accident data, site-specific roadway geometric and operational inventories were also
collected by field survey.

Accident data was analyzed both at macro and micro level as well as qualitatively by
observing data and field conditions critically. Performance evaluation of safety measures is
made by applying before-after technique, control-site method and standard statistical chi-
square method. Economic assessment of black-spot improvement works is also carried out
to see the effectiveness in monetary terms.

135



In the previous chapter detailed analysis of the study has been discussed elaborately. Based
on these, the summary of findings of this study, conclusions and understanding of the
factors contributing to the frequent occurrence of accidents, which may lead to better
design of safer highway in the future, are presented in the following articles.

6.2 Findings of Accident Data Record Keeping System

General findings on existing practice of accident data recording and reporting by police are
summarized bellow:

o During several field visits discussion with police personnel and consulting relevant
documents, it revealed that in most of the accident events response time of police to the
incidence is not prompt and thereby when they eventually reach to the accident spot
they missed most of the circumstantial evidences. Particularly, for night accident the
response time is unusually high, in some cases it is about 8-10 hrs. As such, in general
their reported data lacks completeness.

o It appears that police fills up the accident form much later after the actual incidence and
sometimes they fills up many pending records at a time hurriedly. As such there are
strong possibilities that recorded information may not depict the actual accident event.

o It is found that, many recorded accidents in the FIRs are not filled up by police in the
newly introduced accident report form and thereby remain unreported.

o In the main FIR Form and Crime Index, most of the time number of person Kkilled/
injured and cause of accident are not filled up properly.

o From the FIRs it is found that in general the police have a tendency to report over
loading or reckless driving as a common cause of accident though it does not match
with the "Ejhar" which is more elaborate in nature.

0 Most of the time exact location of the accident is not mentioned in the FIR/newly
introduced Form.

o During visit it reveals that at the grass root level i.e. at Thanas, hardly any feedback
reaches regarding the importance of proper recording of accident data or any complain
about improper/incorrect way of filling accident report forms. As such the persons
involved in recording are not aware of the importance of their duties and
responsibilities.  Also they tend to believe that whatever they will report it will go
unscrutinized and unchecked. This feeling make them very casual in recording accident
data.

o During field visits it is seen that in the Thana there is no dedicated person(s) to collect
accident data from the accident spot and to report it properly. Moreover, whoever
involved in the record keeping system he has not got any formal training on this
subject. More importantly it is observed that in each Thana there is an acute shortage of
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manpower and all of them are heavily overloaded with other assorted duties particularly
related to the law and order situations. As such, accident data reporting related issues
gets least priority among their duties. Moreover, it is also found that Thanas do not
have any computer facilities for proper recording and preservation of data. They also
seriously lacking transport facilities to reach the accident site promptly. Above all
during field visit it is observed that the working environment in the Thana is not at all
healthy. Besides, it is also learnt that in the absence of any km reference or any
standard accident location identification guidelines, police personnel face difficulties in

locating the accident spot accurately.

During this study it is also discovered that not only accident data are poorly maintained
by the police department but also found sheer negligence in keeping improvement
related documentations by other departments like Roads and Highways Department
(RHO) who own the roadway infrastructures. Systematic way of preserving road
improvement  works related documentations is vital to carryout any after work
investigation particularly performance evaluation of the works. During data collection
it is observed that after implementation of road improvement or rehabilitation related
works hardly any information, viz project paper, tender documents, as-built drawing
etc., related to the project could be found from the head office. Since during the design
and implementation phase a specific project division deals all the project works, when
the improvement work is completed there is no specific guidelines how to preserve the
particular project related documents in the head office. As such, later on a continuity
problem arises if it becomes necessary to retrieve any information related to the project
after some period of time. This problem is more acute with the projects funded and
implemented by foreign contractors. After the completion of the project as they depart
the country, virtually leaving behind no information to the client Le. RHO. Their local

counterparts are also found to be reluctant in preserving the records.

6.2.1 Comparison of Accident Database

In this research works an attempt has been made to compare accident database developed
in this study with that of database used in previous studies and to verify police recorded
data with the nearby hospital data and finally to check the accuracy of accident data
reported by police to the road safety cell (RSC) are furnished in the subsequent Articles.

Comparisoll wit" Previous Studies

In order to see the change of accident frequency pattern along Dhaka-Aricha highway
over the last two decades a comprehensive database is developed using two previous
studies comprising accident data between 1982 to 1985 and 1985 to 1989 respectively.
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0

From the database it appears that during this period (1982 - 2003), total accident is
doubled and fatal accident is increased by more than seven times.

Comparison with RSC aml Hospital Accidellt Record

0

By comparing database developed in this study it is seen that around 45% of total
recorded accident data and 48% offatal accident data are not reported to the RSC.

As per hospital records, it is revealed that the degree of under recording by police is
30% and 20% in case of casualty accidents and seriously injured persons respectively.

6.3 Findings of Accident data Analysis

General Accidellt Statistics

0

A total of 1922 number of accidents occurred during the study period, of which 1147
(60%) are fatal, 551 (28%) are grievous, 129 (7%) are simple and 95 (5%). are property
damage (PO) type accidents.

During the study period, the average per year rate of increase of total and fatal accident
is 4.1% and 6.2% respectively; there is a sharp decrease of total and fatal accidents by
17% and 21 % in 1998, with the commissioning of JMB and Tongi-Ashulia road.
Among six UZs the Savar UZ experienced the highest number of accidents (902, 47%)
with maximum number of fatalities (531, 46%). Savar UZ is followed by Dhamrai
(290, 15%), Manikganj (251, 13%), Shibalaya (230,125), Ghior (151,8%) and Saturia
(98,5%) UZ.

Again in terms of severity index (ratio of fatal plus grievous accident to total
accidents), Ghior UZ has the highest severity index of 0.97; it is followed by Dhamrai
(0.95), Saturia (0.93), Savar (0.88), Manikganj (0.82) and Shibalaya (0.81) UZ.

Temporal Characteristics of Accident

0

It is found that along this corridor, around 69.6% of accidents occurred by day and
30.4% by night.

From the close observation of accident distribution over time, it is seen that relatively
higher number of accidents occurred between 1000 - 1200 and 1200 - 1400 hours along
this corridor.

From monthly distribution, it is clearly seen that January is the most unsafe month for
travel as compared to that of other months.

Vehicle Involved in Accident

0

Total 2297 numbers of wvehicles are involved in 1922 accidents, of which
minibuses/buses and heavy trucks are involved in 45.6% and 31.6% of accidents
respectively. It is followed by motorcycle (2.44%), car (2.4%) and micro (1.26%).
Again minibusesfbus and trucks comprises 24.9% and 24.7% of total traffic, thus it can
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be said that buses and trucks are over involved in accidents with 1.8 accident/bus and
1.3 accident/truck.

NMVs are involved in total 2.8% of accidents in the highway. Though NMVs are most
vulnerable vehicle type but this low figure is due to the fact that many accidents
involving NMVs are not reported in the FIR.

The study reveals that, in this corridor single-vehicle and multi-vehicle type accidents
are 81% and 19% respectively.

Predominant Accident Type
By Number

It is found that in this corridor the most predominant accident type by number
(frequency) is hitting pedestrian, which accounts for 56.3% of all known accidents
along the whole highway. Pedestrian accident is followed by rear-end collision (12.5%)
and head-on collision (11.9%).

By fatality Index

Analysis of accident data shows that in the study area overturned type accidents has the
highest fatality index of 2.1 followed by head-on (1.54) and hit object (1.42) type of
accident. It is evident from the accident data that mainly buses are involved in most of
the overturned type accidents. As such, consequence is expectedly high because of
large number of passenger fatalities resulting form tremendous rolling and falling
impact induced by high embankment height.

Most Severe Fatal Accident

In this study, in order to find out the most severe fatal accident occurred along this
corridor during the study period, all accident records are sorted in descending order.
Sorted database clearly shows that the top most three severe accidents are caused by
overturned type accidents where 24, 21 and 9 persons were Kkilled. Next severe
accidents are found to be caused by head-on and hit object type accidents. This figure
confirms the discussion in the previous Article and signifies that how serious can be the
consequence of overturn type accident.

Locational Characteristic

0

(0]

The study area is divided into 16 links and 16 intersections. Within 16 intersections a
total 207 accidents occurred, which account for 10.8% of total accidents, rest 1715
number of accidents occurred within the 16 links, which are 89.2% of total accidents.

Among 16 intersections, maximum 38 (18.4%) number of accidents took place at 20-
Mile Post T-typed intersection, of which 22 are fatal.

In contrast, among the links, maximum 227 (13.24%) number of accidents occurred in
the link between Aminbazar to Hemayetpur, of which 145 (12.7%) are fatal. The next
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highest number of accidents occurred in the link between BarongaiJ and Aricha Ghat
186 (11.66%), Golora to Manikganj Town 160 (8.27%) and Savar to Shapnapury link
153 (8.9%). On the other hand, interms of accident rate per km per year, it is found that
among the links, Savar to Shapnapury link has the highest accident rate of 3.8
accident/km/year.

From the viewpoint of accident distribution among the three Sections, it is seen that
total 831, 626 and 465 number of accidents occurred in Section-lI, Section-2 and

Section-3 respectively.

In terms of veh-km it is found that average accident rates for Section- |, Section-2 and
Section-3 are 84.5, 36.7 and 139.6 respectively. From this observation it can be
concluded that among three sections though in absolute terms minimum number of
accidents (465) occurred in Section-3 but from the viewpoint of relative rate it is the
worst section of the whole highway.

Itlelltijicatioll of black Spots

0

In order to identify black spots along this highway, dot diagrams are prepared by
considering all geo-coded accident data. These dot diagrams clearly show that there are
total 41 locations where accidents occurrence are clustered in nature.

For further analysis of these identified locations, pin-maps are drawn showing detailed
accident statistics viz number of accidents, severity and types of collision for a
particular location. From these maps it is found that clustered type accident at the
identified 41 locations accounts for 72.4% of total accidents and 72.2% of all fatal
accidents occurred in the whole study area.

From the dot diagrams it can be seen that accidents are also occurring randomly along
the highway. The amount of this non-clustered type accident is found to be 27.6% of
total accidents.

In this study, black spots are identified by using both per year accident rate as well as
ranking methods. Here, a location is considered as black spot, using RHD criteria of
occurrence of at least three fatal accidents in 3 years periods. Accordingly, total 33
locations out of 41 sites are isolated as black spots where 58.9% of total accidents and
59.4% of fatal accidents are occurred. Among these locations it is found that the
Aminbazar site is the most hazardous location with 67 accidents including 42 fatal
accidents. The next most accident-prone locations are Savar Bazar (60), Balitha (57)
and Radio Colony area (56).
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13 Examination of black-spots accident data reveals that pedestrian related accident is the
most predominant one which accounts for 61% of all known accidents within these
spots, followed by rear-end t2%, head-on 8% and overturned 7%.

13 In order to find out the underlying reasons behind the frequent occurrence of accidents
at these locations, several visits have been made during the study period. Field
observations were made both qualitatively and quantitatively. It is seen that accidents
are generally occurring at bus stops particularly which are near the bridges, bazars,
sharp bends, intersections and places with high pedestrian concentration especially
where vision is obstructed. This definitely suggests that safety improvement measures
are essential at these locations.

6,4 Evaluation of Safety Measures

One of the main objectives of th~ study is to investigate the effectiveness of various safety
measures undertaken along this highway during the study period. During these period three
black spots namely Balitha, 2" Golara Bridge and Golara Area and Amin-bazar to Savar
segment of the Dhaka-Aricha highway are improved under the Jamuna Bridge Access
Road Project (JBARP). Savar to Aricha segment of the highway is also rehabilitated under
the DANIDA financial support program where improvement of safety was one of the prime
objectives. In order to determine the performance of these improvement measures accident
data are segregated considering the ‘'before' and ‘after' period with respect to the
implementation  of these measures. In this study 'before-after' analysis of accident data are
conducted in different ways. Summary of findings of this study are presented in the
following Articles.

6.4.1 Evaluation by Before-After Analysis

This is the simplest method used to compare the accident records at any site before and
after the implementation of safety schemes. In this method total number of accidents
occurred before and after the treatment is considered to evaluate its performance.

Balitha Area Improvement Works

13 Balitha improvement area comprises nearly 0.75 km of roadway segment and it
includes one bend and one staggered-T intersection. Major improvement features
include widening of pavement along with alignment correction, construction of
separate bus bay and installation of warning gate with speed reducing sign at the entry
and exit of the area.
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From before-after analysis of accident data it is found that in Balitha site safety
situation improved significantly. The total and fatal accidents are reduced by 69% and
34% respectively. Before-after study of accident pattern shows that head-on, hit object,
rear-end collisions are eliminated and hitting pedestrian accidents are reduced by 25%.
It is worth mentioning here that in this analysis only one year is considered as ‘after'
observation period. Moreover, detail geometric changes of the roadway segment could
not be studied due to unavailability of previous drawings.

Even then from the considerable improvement of safety situation at this location it
appears that widening of curve as well as correction of alignment and construction of
separated bus-bay appears to be very effective in reducing accident frequency.

From the field observation it is found that though the speed limit signs are installed but
these are frequently violated especially by the through traffic. Moreover, most of the
cases bus drivers do not use the properly designed bus-bay and perform passenger
picking and dropping operation on the main carriageway endangering road users'
safety, which suggests that effective enforcement is warranted in order to further
improvement of safety situation at this site.

2nd Go/ara Bridge Area Improvemellt Works

0

In this area, the improvement works stretches around 0.5 km of roadway segment and it
comprises one sharp bend and one undivided bridge. Since the bridge is located at the
bent it is difficult to perceive by the drivers traveling from either direction particularly
at night. Major safety improvement features includes widening of pavement with
alignment correction, improvement of sub-surface drainage facilities, installation of
signs, markings, guard posts at the bridge approaches etc.

In this area significant reduction of accidents took place after the implementation

improvement  works. Fatal and total accidents are reduced by 63% and 67%
respectively. Head-on, hit object, overturned and unidentified collisions are eliminated
and pedestrian accidents are reduced by 40%.

In the location, significant reduction of accidents implies that widening of carriageway
at bend, alignment correction and installation of guard posts with retro- reflecting
markings are very effective measures and has the potential to improve safety situation.

During field visit it is found still there is lot of scopes to improve the roadway operating
conditions by dividing the bridge and if possible with special provision of separate
NMV lane and more importantly by introducing effective enforcement measures with

the of highway patrol police.

Go/ara Area Improvemellt works

0

This area is situated nearly 0.6 km west of 2" Golara bridge and it includes one sharp
curve and one T-intersection. Moreover, there are one road-adjacent primary school,
many small shops on both sides of the highway, temporary bazar and two undivided
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bridges at the boundary of this area. In this site, improvement works are undertaken
within 0.5 km segment of highway. Major safety improvement features includes
widening of embankment and with alignment correction, one separate bus-bay with
passenger shed, construction of separate lane for NMV and MV traffic on one the
bridges (Eastern side), improvement of intersection, installation of signs/marking etc
with an investment of 1.0 crore taka. It appears that this site gets the highest level of
treatment among the three black spots.

Before-After analysis of accident data shows that in Golara area though fatal accidents
are reduced by 36% but grievous accidents are increased by five times resulting an
overall increase of accidents by almost two times. Looking at the accident patterns it is
observed that on one hand overturn and rear-end type collisions are eliminated, on the
other hand hitting pedestrian and head-on type accidents are increased by two and three
times respectively.

From the above findings it is revealed that though a large number of countermeasures

are implemented in this section but they could not improve the situation expectedly. It
also tentatively appears that though in this site number of accident considerably

increased during the one year 'after' observation period but most importantly severity
of accidents is reduced substantially.

As even after implementation of safety measures at this location, pedestrian and head-
on type accidents increased significantly, it suggests that there is a need for installation
of self-enforcing speed calming devices particularly near the school area. Moreover, in
this segment of the road in order to prevent dangerous overtaking operations,

installation of median-island with barrier could be a useful solution. This will not only
eliminate the head-on type collision but also will act as a refuge for the pedestrians
while crossing the high-speed road. In this particular site, intense road adjacent non-
motor activities particularly during hut-day also indicates that there is a need for
construction of frontage road along with pedestrian guardrails to confine local activities
from the through traffic. However, before further improvement of this location,
accident situation should be closely monitored at least for the next two years period.

Aminbazar to Savar Area Improvement Works

0

In 2000 a major rehabilitation works is completed along the Mirpur-Savar section of
Dhaka-Aricha highway under Jamuna Bridge Access Road Project (JBARP). In this
road improvement works major safety features were construction of median barrier,
widening and correction of alignment and thereby converting the carriageway from 2-
lane single-way to 4-lane dual-way, installation of signs/marking, guard posts both at
sharp bends and bridge approaches. In the before-after analysis 3 years as 'before'
period and 2.5 years as 'after' period is considered.

143



After implementation of these improvement works it is observed that total number of
accidents and grievous type of accidents are decreased by 10.0% and 20.0%
respectively but fatal accidents are unexpectedly increased by 9.6%.
Analysis of accident patterns shows that head-on type collision previously, which was
the most fatal accident, is reduced by 60% and unidentified types of accidents are also
dramatically reduced by 93%. On the other hand rear-end type, side-swipe, hit-
pedestrian and over-turn types accidents are unusually increased by nine times, eight
times, 170% and 80% respectively. After implementation of the improvement works,
hit-island and right-angle type collisions have emerged.
It is also found that in this segment of highway overturn accidents have highest fatality
index of 2.67, which is nearly 2.5 times than the 2,d highest (1.04) rear-end type
collision.
In terms of veh-km travel, which is a widely accepted approach in comparing before-
after data in equal footing, it is found that after implementation of improvement works
total number of accidents is decreased by 19.2%, which is nearly double, the figure
(10.0%) calculated considering merely the accident number. In case of fatal accidents
the veh-km analysis shows more encouraging results Le. no increase of fatal accident
against 9.6% increased interms of absolute fatal accident number.
Significant reduction of head-on collision suggests that the median is very effective in
reducing this specific type of accident. However there is a need for strong enforcement
to eliminate illegal contra flow by local trucks.
After implementation of improvement works, phenomenal increase of rear-end, side-
swiping, hit-pedestrian and over-turn types may be due to the following reasons:
o Random pedestrian crossings.
o Sideswipe type of accident may be instigated by aggressive overtaking
operations with inadequate roadway width.
o Pedestrian-hit may be due to undue conflicts between vehicles and intense
pedestrians crossing activities along this section of the highway.
o High increase of over-turn type accident may be due to the consequence of
aggressive  overtaking  operation coupled with detoriated condition and
excessive drop (30-50mm) of shoulder.

Considering the increasing number and excessively high fatality index of over-turn type
collision as compared to other types of collision it warrants for installing appropriate
counter measure to arrest this type of accidents.

High embankment (2 to 8m) without any road adjacent at-grade recovery area warrants
lateral confinement in the form of W-beam type guardrail. The installed guard-posts are
merely acting as a reflecting type device causing huge impact force, instead of inducing
deflection action, which is helpful for redirecting any derailed vehicle. As continuous
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W-beam type guard-rail safety barrier has the potential to redirect derailed vehicle
without adding any adverse affect, this type of barrier is urgently need to be installed
along this highway particularly where the height of the embankment is very high
namely around Aminbazar, Salehpur bridge, Rajphulbaria, Mulzan, Tara, Pukhuria

area.

13 It is found that along this segment the median is constructed with varying heights and
shapes, which is mountainable. From the literature it is found that the New-Jersey type
median is most appropriate barrier to prevent climbing up problems particularly for
high-speed road.

Savar 10Ariella Area Improvemelll Works

13 With the assistance from Denmark about 61 km of the highway stretching from Savar-
bazar to Aricha-Ghat was rehabilitated in 1999, one of the main objectives of the
project was to reduce accident rate. Salient safety features includes provision of road
signs, markings, guard post, repair of shoulder, pavement reconstruction and
resurfacing, provision of crash barrier (New-Jersey type) and correction of alignment
etc.

13 'Before-after' analysis of data discloses that the accident situation improved
significantly after implementation of this project. Total and fatal accidents are reduced
by 46% and 35% respectively. Over-turn, hitting pedestrian, hit object and head-on
type of accidents are drastically reduced by 75%, 36%, 23% and 18% respectively.
Rear-end and sideswiping type of accidents is increased by 92% and 81% respectively.
Though fatality contribution of these types of accident is not significant. Huge number
ofNMV and non-standard vehicles may be responsible for this.

6.4.2 Evaluation by Using Control Sites

One of the popular and useful methods of evaluation isto compare the accidents of treated
sites with other sites of similar geographic and traffic condition, where no improvement has
taken place. In this study, three control sites are selected for analyzing performance
evaluation of treated sites namely Balitha, 2" Golara and Golara area. Each site is tested
against two adjacent control sites.

0 Like 'before-after' analysis, with this method of evaluation it is found that in Balitha
and 2" Golara sites considerable safety improvements is achieved after implementation
of improvement works. From the analysis it is revealed that compared to untreated
controlled sites at these locations total accidents are reduced by 36% and 107%
respectively

1w But unlike Balitha and 2™ Golara sites, in Golara site accident statistics shows no effect
of improvement works rather accident frequency is increased by a big margin. This
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finding also matches with the 'before-after' analysis. From the control site analysis it is
seen that though on average accident number is reduced by 36% in the nearby-
untreated sites during the observation period but in the treated sites it is increased by
110%. The underlying reasons for this unexpected increase of accident number are
already explained in the previous article of 'before-after' analysis.

6.4.3 Evaluation by Using Statistical Chi-Square Method

The Chi-square test is frequently conducted to check whether the adopted counter measures

are really effective in reducing the number of accidents or the desired parameters intended

to reduce by comparing before-after data. In this analysis it actually tests if sample means
observed over two different intervals of time period is from the same population or not.

This statistical test is normally performed at 10% significance level.

D From Chi-square test results it is found that in Balitha area there is strong evidence that
the improvement at this black spot is significant at 10% level of significance LOS with
Idegree of freedom (OaF) and that the reduction of total number of accidents is not
merely due to chance.

b In 2" Golara area as regards to head-on collision, there is a strong evidence that the
improvement at this black spot is significant and that the reduction of head-on collision
is not merely due to chance only, considering the RHO (1996-1998) period, at 5% LOS
with 10aF.  All other improvements during this period in this area are not significant
and might have arisen due to chance only.

D Like other methods, the Chi-square test also confirms that in Golara area the
improvements are not significant and may be due to chance only rather increase of
head-on collision is significant considering both total and RHO periods.

p For Mirpur-Savar (JBARP) project, as regards to accident rate expressed in terms of
veh-km of travel, there is a strong evidence that the improvement at this segment is
significant at 10% LOS and that the reduction of total accident rate (in veh-km of
travel) is not merely due to chance only. Other improvements during this period in this
section of highway might have arisen due to chance only.

D For Savar-Aricha (DANIDA) segment, as regards to accident rate expressed in terms of
veh-km of travel there is a strong evidence that the improvement at this section is
significant and that the reduction of total accident rate (in veh-km of travel) is not
merely due to chance only, at even 0.1% LOS with 10aF. Other improvements during
this period in this section of highway are not significant and might have arisen

randomly instead of incrementally.

6.4.4  Economic Evaluation of Road Safety Measures

In this study an attempt is made to evaluate the effectiveness of safety measures in
economic point of view. Determination of economic losses through costing of accident is
important  for justification of investment involved in developing countermeasures.
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Economic analysis is performed based on the accident costing data developed by the World
Bank (WB) consultants for Bangladesh perspective. This analysis is conducted for three
black spots improvement works as well as for the whole length of the highway. Economic
evaluation of other two major rehabilitation works could not be performed due to finding
difficulties in isolating the cost involvement of safety features from the other improvement
features. It reveals that the concerned authorities had no intention to assess the performance
evaluation of a particular measure after implementation of the total project. The findings of
the limited economic studies are summarized bellow:

0 The cost-benefit analysis of three black spots improvement works reveals that the 1%
year accident savings cost in percentage of investment for Balitha, 2nd Golara area,
Golara area are 178.6%,251.9% and 9.4% respectively and.

0 In this study an attempt is also made to estimate the total accidental losses incurred
during the entire observation period (1990-2003) for the whole Dhaka-Aricha highway.
In is found that due to road-traffic accident along this corridor the nation has
economically lost an amount of Tk. 1,267 million during the last 13.5 years period
which is Tk. 93.86 million a~nually.

o Further analysis reveals that among six UZ's maximum losses incurred in Savar UZ
amounting Tk. 43.42 million /year, followed by Dhamrai (Tk. 15.4 million/yr) and
Shibalaya (Tk. 13.3 million/year).

o Considering this grime findings of on going significant economic losses as well as
evidence of good economic return from the investment related to safety improvement
measures undertaken at selected black-spots of this corridor, it can be said that if the
same type of improvement projects is undertaken for the other black spots, particularly
those 33 sites which are identified in this study, it is likely to bring considerable
economical benefits.

6.5 Recommendations  of the Study

Based on Data Collection
all Accidellt Recordillg / Reportillg

A systematic way of collecting, recording and reporting of accident data is very important

for making accident investigation and counter measures evaluation meaningful and

accurate. In order to ensure quality of accident data as well as to minimize under-reporting

of data, the following measures should be addressed immediately:

o Formation of separate accident data collection unit at each Thana/Circle level.

0 The unit should be equipped with well-trained police personnel along with dispatch
vehicles to reduce response time to the accident spot. At the same time they should be
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given camera to take photographs of the accident event, which may be invaluable
supplementary information for post-incidence investigation.

They should be given proper training on how to describe accident events both by
description as well as graphically by drawing collision diagram and most importantly
they must understands different modes of collisions and their underlying mechanics.
Strict monitoring should be introduced so that accident event is responded quickly and
it is recorded on the very same day it happens. Most importantly, it should be ensured
that newly introduced accident report form and FIR are filled up at the same time and a
copy of accident reporting form is attached with the FIR.

Concerned authority should urgently prepare a user-friendly standard accident location
identifying referencing system for the whole network of the country. In this regard
installation ofkm-post at 0.5 km interval could be a better option. In the absence of this
system, presently available accident data are found without proper locational
information, which is a major problem in identifying black spot as well as in evaluating
improvement  works.

Last but not the least, continuous feed back from the all user groups of accident data
should be communicated to the Police authority so that they know the value of the data

and realized that someone is critically scrutinizing his recorded data.

Accident Record Keeping at Hospitals

In the road traffic accident (RTA) related hospital register, the place of accident should
be written for the purposes of relating as well as verifying police data with that of
hospital data.

The register should be preserved permanently and for systematic way of preserving
accident data computer based record keeping may be introduced.

There should a system of exchanging information regarding RTA related number of
persons admitted and death between police and hospital authority.

Mailllaining Information by RHD

RHO should systematically preserve all construction and improvement related
documents like feasibility study, design report, tender document, as-built drawing etc.
They should have their own post-improvement monitoring and evaluation programs in
order to make an assessment on the effectiveness of a particular countermeasure.

Based on Findings of the Accident Analysis

Sight Specific Improvements Measures
In order to protect local vehicular and pedestrian activities from the high speed through
traffic stream as well as to make accident prone sites safer, along this corridor there is a

need for:
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Construction  of parallel service road on both sides of Savar-bazar, Aminbazar and
Manikganj areas.
Construction of protective walking and crossing facilities like footpath, elevated zebra
crossing as well as lighting facilities particularly at Amin-bazar, = Hemayetpur,
Rajphulbaria, Savar-bazar areas.
Construction of properly designed roundabout at Nabinagar intersection for smooth
interchange of traffic between two major highways meeting at this intersection.
Correction of alignment to improve the curve sections at Rajphulbaria, Gonoshastha
center, Joupura, Barbaria, Mulzan, Pukhuria bazar and Falsatia areas.
Prohibition of bus stopping near bridge approaches particularly at Utholi, Tara,
Nayadingi, Karnpara and Dhalessery Bridge sites.
Trimming of extended tree branches at 20 Mile Post, Barbaria, Mahadevpur, Mulzan
and Baniajhuri areas to improve sight distance problem.
Installation of median barrier and speed calming devices at Golara area.
Construction of W-beam type guardrail safety barrier around Aminbazar, Salehpur
bridge, Rajphulbaria, Mulzan, Tara, Pukhuria sites.
Construction  of truck terminals particularly near the Amin-bazar, Turag and Nayarhat
areas, to control road side parking by heavy vehicles.
Effective enforcement at Aminbazar, 20 MP, Nabinagar, Dhamrai town, Manikganj and
Aricha Ghat areas, particularly during hut-days at Golara area to ensure traffic
discipline.
Introduction of highway surveillance team involving community leaders to control
conflicting use of roadway space viz:

0 Temporary bazar

o Drying of crops on shoulder

o Parking on the shoulder

o Contra-flow

0 Keeping domestic animals near the highway for grazing etc.

General Improvemellts Measures

0

Reduction of frequent opening in the median barrier to minimize turning opportunity
and introduction of strict enforcement to prevent resulting contra-flow type movements.
Replacing old signs/markings by retro-reflective signs and markings particularly near
the 33 identified black spots. Most importantly signs should be writing in Bengali.
Discrete type Chevron marking at the bends should be replaced with continuous retro-
reflective type Chevron marking.

Discrete type guard-post safety device should be replaced with W-beam type
continuous guard-rail deflecting type barrier

Low height mountainable median barrier should be replaced with New-Jersey type

crash barrier.
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0 In order to minimize tilting and sudden impact problems, vertical drops between
pavement and shoulder as well as between pavement and bridge deck should be
reduced.

0 Separate bus bay with pedestrian barrier and if possible construction of passenger shed.

0 Movements of NMV and non-standard type wvehicles should be controlled and if
possible restricted.

Based on Economic Evaluations

Considering the apparent findings of good economic return from the investment related to
safety improvement measures undertaken at selected black-spots of this corridor, it is
strongly recommended that other black spots, particularly those 33 sites which are
identified in this study should be objectively treated immediately.

6.5.1 Recommendations for Future Research

Though in this research work it is attempted to make the study comprehensive but due to
time and economic constrains, few important aspects could not be addressed. If the
following issues could have been considered in this thesis works, it would have been more

comprehensive and complete.

0 A detail accident investigation may be conducted at the 33 black spots identified in this
study.

0 Monitoring the treated black spots for at least three years and conducting before-after
analysis to evaluate performance of implemented safety measures more conclusively.

o Since trucks and buses are over involved in accidents, separate studies may be
conducted to identify the factors leading to accidents involving these heavy vehicles.

0 To understand drivers' contribution in accidents occurrence, a questionnaire survey
particularly on heavy vehicle drivers may be conducted.

0 An impact study of road adjacent existing uncontrolled land use development on traffic
safety may be conducted.

The above issues could be the potential topics for future research on the Dhaka-Aricha

highway.
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Canriageway |Avg 1.0-1.5 m University on left & Inadequate| NA |intense | ntensE] Two bus bay exists but not
of 7.5 m .ndth | paved and I- dairy farm on right , wrongly used, bus stops on
—~  divided by | 1.5earthen side positioned | | Canriageway ! shoulders,
o 1i|5 new jersey | shoulder on & non Foot over bridge exists but
o @ type median, | each side, reflective underutilized;No  sign!
- G z both lane Drop signs; no marking! painting for
c |i'|'| divided by | excessive marking; no | | median & kerb creates
23 %g kerb type speed limit hazard specially at night
o |8 banrier, sign!
=~ '(':'3 smooth-non marking
_ c% skid surface
i

161



I | Single | Avg 1.0-1.5 n| 7-10ft, | Huge trees| On left side staff | average| Inadequate] NA | intense| ntensd  Intersection connecting
" P arriageway d paved and 1 and ditch | quarter & market , wrongly Ashulia road, Two small
| § ~ | 7.5 mwidth,| 1.5earthen on both | area, on right side positioned | | bus bay exists but not
~| 5| £ | smooth-non | shoulder on | side Ashulia road & & non | | | used,
|§ Z Y, skid surface |  each side, shops reflective
U, | & Drop signs; no
é g excessive marking; nd
—| speed limit
& sigal
markinQ
| |~ Single | Avg 1.0-1.5m| 5-10ft, Ditch & | cantt area, public | average | Inadequate] NA |intense | ntensH Traffic is more disciplined
c arriageway d paved and 1- moderate | school on left side, , wrongly but still in front of public
— 2| | 7.5 mwidth, | 1.5 earthen trees on | golf ground, office positioned school accidents occurred
| 1% | & | smoothnon | shoulder on both side | on right & non specially hitting pedestrian;
| u | & en | skid surface | each side, | reflective | | The speed breakers are
il | 2 Drop signs; not well marked
Llu excessive Inadequate
FRBHGAE:
Single | Avg 1.5-2.5 m 5-10ft, Ditch & | On northem (right) | average | Inadequate] NA |intense | ntensH Major intersection
arriageway o] paved and moderate | side market & on , wrongly connecting Dhaka-Aricha &
7.5 m width, 1525 trees on | left side Parking positioned Nabinagar -Chandra
| |~ smooth-non earthen | both side | area | & non | [ highway, but no facility
| | §| | Skidsurface | shoulder on I I I reflective | | exists for safe interchange
— U % each side, signs; of traffic flow specially for
S| 1% Drop Inadequate right turning vehicles
1§ £ (% excessive marking; though huge traffic use this
|€n | “ g | | | | | | | | | intersection. Insufficient
— parking place at right side.
- Huge NMV, Pedestrian '213
wheeler activities are seen
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w Single On left side | 5-10 ft, | Huge tree |Monument on left & |average | Inadequate | NA |intense ntense | Attract lot of public during l
Ii‘ | carriageway a| 3.0-10.0 m on both | pa~atan restaurant signs & | | national occasion but
*c | 7.0 mwidth, |and right side side on right side marking; enforcemenU management
& I-ﬁ If:)> smooth-non [2.5-5.0 paved I | | | of traffic is poor. Few [
2| g [En ] skid surtace |sh0ulder. On electric pilon exists on |
éH’ i= left side brick paved shoulder on both
S L footpath of 5 sides.
= e m width up to
JaE exiots.
Single Avg 1.05m [ 5-10ft, |Huge tree [ Pharmaceutical [average | Inadequate [ NA | high | high [Section is on curve without
W |-arriageway a| paved and on both factory, Gono signs & bus bay bus stops on
= % 16.5 mnon-non 1.0-25 side Bishaviddalaya on marKing; Carriageway | shoulders.
" |t | skid surtace | earthen particulariy | right side & College Some guard posts are
T shoulde_r on jon left side, on left side | I I I I [proken in the bridges in thi |
-~ 2 136 each side, I I I I I I I I area. I
dl: |5 Drop
— &% excessive
—~ |o
C zZ
— lo
<!l
Single Avg to-1.5m | 5-10ft, | Huge trees|] MarKet & illegal |average | Inadequate| good | high | high Huge number of illegal
~ ~arriageway a| paved and on both | Truck parKing on signs & | | truck parKing. No bus bay
| S | 6.5m 1.0-25 side | both side marKing; | | exists, Bus stops on
N ';{ f width,smooth- | earthen 1 1 1 1 1 1 1 carriageway to pick up &
8 Zlill I non skid shoulder on | | | | | | | drop passengers,
. 1o surtace each side, | | | Pedestrians has to wait
eff (2 Drop long time to cross for high
— excessive | | | speed through traffic
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| |
£e Single | Avg 1.0-1.5n . Filling station, buil averagt% mtens% high| An Intersection. Bus stop
S arriagewayo|  paved and up area, shops on on carriageway to pick u
~| U 8.5m 1.0-1.5 both side | & drop passengers,
S 2 v, dth,smootht  earthen Pedestrians has to wait
l,J, i non skid shoulder on | long time to cross for higrl
ol surface each side, | speed through traffic
— Drop
1 excessive |
S Single | Avg 1.0-1.5m Big treed Bazar, mosque etd average high | On cwve. No bus bay, bu
| | [ rarriageway a paved and | stops on carriageway to
ny Uy 8.5m 10-15 I I 'pick up & drop passengerd
| cl = v,dth,smooth}  earthen
S non skid | shoulder on
i A surface each side,
- Drop
| C —exressive—
| < Single | Avg 1.0-1.5m Bazar,school, | high | high [An Intersection connecting
| c | cariageway of paved and mosque etc Saturia v,;th minor traffic orl
~ U 8.5m 1.0-1.5 cross road. Bus stops on
S| = v,;dth,smooth{  earthen carriageway to pick up &
8 4 non skid | shoulder on drop passengers,
e | surface each side, Pedestrians has to wail
= Drop | long time to cross for high
| — £XEessive SpeEET tnroug Traffic |
| N Single | Avg 2.5-5.0m | Bazar,school, | high | igh |Located on curve. Bus bay
I < | cariageway of| paved and mosque etc | | v,;th passenger shed exists
[ U | 8.5m 2.0-25 I but shed allready
S | =|:C [v.dthsmooth-l  earthen | | | damaged. Intersection v, th
| Il |- non skid | shoulderon minor traffic. Drying of
& | surface each side, | area, | | baddy on road & cattle ma
| N Drop marking | | create hazard.
| — maoderate | good
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.
o Single Avg 1.0-1.5m Bazar,school, | average; inadequate I high I high | On curve. No bus bay, bug
cariageway ¢f paved and I mosque efc | signs & I I stops on carriageway to
N b 8.5m 1.0-1.5 | | marking; I I pick up & drop passengers
g4 I I
q4 ! width,smcoth earthen [ | |
t" n non skid | shoulder on I | ! !
o surface each side, | | | |
N Drop
T excessive [ | | |
LN Single | Avg 1.0-1.5n) 8-12ft| Trees on| Bazar,shops,schooi] estricted Inadequate I high | Bus stops near the bridge
2 cariageway of paved and mosque etc | signs & | | which is very dangerous.
N 8.5m 1.0-15 marking; : : d Some guard posts are
) width,smcoth-  earthen i i i | | Ibroken in the bridges in thi |
U ;‘%I non skid | shoulder ony I I | I I area. |
|l " surface each side, | |
N Drop |
CXCCSSIvE I I I
I o I Single Avg 2-2.5m houses, shops etc Restricted| warning lintense| Combination of sharp bend
%@ cariageway of paved and 1.5 | sign near | | and vertical curve is
| U 8.5m - 2.5 earthen | | I the entry & | | problematic and difficult to
Il i width,smcoth- 1 shoulderon i i I exists of the ! i perceive the bend from
| t] &|. non skid each side, | | | area with I both direction eseciliy at
| i " C surface | Drop | | | good | | nighl.Sight distance is
LI X , Moderate , | | ! i marking i i inadequate. Few bus pick
[ =2 | | | | : i i PaSSENgers near briage
|_ Single | Avg 2-3.5m I I schools. houses, |Restricted waming  |average [intense |ntense | Features on right side at
|| cariageway 011 paved and 1.5 shops etc on both sign near grade but on left side at
1.0m - 2.5 earthen | side | the entry & | | down grade.intersection
|N width,smcoth- | shouideron | | bxists of the I I exists, pedestrian and
I a4 non skid each side, | I area with I I students has to wait to
| . surface Drop I i good I I cross the road.
Vi moderate | | marking. | |
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I [
N Single | Avg 1.0-1.5m 10-15ft| Trees on| fitas gas office, |, estricted Inadequate averagel high | high Located on curve.
| | N cariageway Ol paved and both side| ~schools. houses, signs & Superelevation varies
| | .ﬁ| 6.5m 1.0-1.5 I | shops etc on both| | marking; | I I appreciably, no bus bay.
| N width,smooth{  earthen | | side | | | Bus stops at bridge
b (g I non skid - shoulder on i i approaches, which is very |
i ur 1K1 surface each side, | | narrow.
Ll Drop | |
~ excessive
I I [
I Cariagewayo | Avg 3.0-4.5m 10-15ft,| Trees on| bus stand, market | average Inadequate]  NA lintense I ntensEl On left side though no bus
- | 8-11m widthl paved | both side| on left, cinema hall, signs & | | bay exists but adequate
i i S| = | -smooth-non  shoulder on | [ police box on right| marking; | | space avaialable for |
8 m - skid surface | both side and | | | | | | | parking but on right side
Y el 1.0-25 [ [ | | | | | bus stands on carriageway
|'%| €| I'ZB | earthen | | | | | | | creating conflicl with
[ o] & | shoulder on | | | | | | | through traffic. Traffic.
on o right & 4m on management by police is
E (Z( right, drop | | | poor.Few electric pilons on
I ' I i I | high | | | | | | | ] hoth side of the |
B | | | | | | [ [ [ [ pavements.
Single | Avg 1.0-1.5m| 10-15ft, | Trees on |Bazar,shops,school, average | Inadequate | NA Iintense Intens On curve. No bus bay, bus
| & cariageway off paved and | steep | both side mosgue etc signs & stops on carriageway 10
| S| _ 6.5m 1.0-1.5 slope on marking; | | pick up & drop passengers |
~ld n [ width,smooth- [ earthen each | | | | | | [ |
1§ =12 1 honskid | shoulder on | sige (
—| & - I I I I I (. I
|,,, | < I ,5| I surface each side, |[less than | | I I I | |
en e lmy 1 Drop 1:1.6) I
| EE- " excessive | | | | | | |
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[
N Single | Avg 1.0-1.5m| 10-15ft,| Trees on| bazarnearalong | average | Inadequate| estrictedy intense; high | A long bridge over river
Q9 cariageway of paved and | steep | both side bridge signs & kaligonga "thout any sidej
g w 6.5m 1.0-1.5 | slope on | marking; walk. Vertical drop near
ol o |"dth,smooth- | earthen each ! ! ! ! ! bridge is excessive. Bus
o %“' 0 non skid | shoulder on| side ( stop very near tothe |
ul: ; surface each side, | less than bridge.
< gl Drop 1:1.6)
N | .
~ excessive
I I I I b I
l l l Single | Avg 1.0-1.5m| 8-15ft, | Trees on| Market, mosque, | average Inadequate| average | high | high | Bus stand "th insufficient
& cariagewayof [ paved and | steep |both side al residential area etc signs & space. Bus stops near
9 o 6.5m 1.0-1.5 | slope on|the edge a marking; bridge approaches.Some
mop U =j |".dth,smooth- earthen each the | | | | | guard posts are broken in
ls||L non skid | shoulder on| side ( | pavement the bridges in this area.
r;! 2’ g surface each side, |less than
R N Drop 1:1.6)
~ excessive
I | I I
l l l Single | Avg 1.0-1.5my 8-15ft, | Trees on | Market, mosque, | average Inadequate | average , high | high |On curve. No bus bay, bus|
| |‘.i‘,. |0: cariageway off paved and | steep | both side | residenlial area etc signs & | | stops on carriageway to
| g ) 6.5m 1.0-1.5 slope on atthe marking; pick up & drop passengers
A fT‘] " dth,smooth- earthen each | pavement | |
S|~ |~ | nonskid | shoulderon' side ( I I
it,’, |~ IOJ surface each side, |less than | |
R e Drop 1:1.6) |
| N’E & excessive |
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I I I
I | E;l Single | Avg 1.0-1.5m| 8-15ft, | Trees on Bazar,Market, average | Inadequatd average| high | high | Bus stand at lower grade|
cariageway of paved and | steep |both side d mosque, residential signs & | | | "th insufficient space |
| A= 6.5m 1.0-15 | slope orf the edge 9 area etc marking;
| el " w | " dth,smeoth- earthen | each the | | | | | | |
t; o non skid shoulder on  side ( | pavement
afeo| % surface each side, | less thar
&_ n Drop 116) ‘ ‘ ‘ ‘ ‘
| N |
l ~ Single Avg 1.0-1.5m| 8-15ft,| Trees on| Market, mosque, | average| Inadequate] average; high | high | On cUive. No bus bay, bui
| | “é | cariagewayof | paved and | steep | oth side d residential area etc signs & | | stops on carriageway to
M)« 6.5m 1.0-15 | slope onfthe edge o | | marking; | | | | pick up & drop passengers]
|g ~{ < |"dth,smcoth- earthen each the | | | | |
—| @ en non skid | shoulder on| side ( | pavement |
| eo ‘ i1 surface each side, | less than | | | | | | |
| 2] Drop 1:1.6) | |
axcassivo | |
l l ~ l Single Avg 1.0-1.5m| 8-15ft, | Trees on | Bazar, TNO offfice,| average | Inadequate| average | intenseI ntensel No bus bay, bus stops on
(N cariageway off paved and | steep |both side aj BRAG, BRTG old signs & carriageway to pick up &
|M | & | 6.5m 1.0-15 | slope onfthe edge a bus depo marking; | | drop passengers |
Ig L — " dth,smcoth- earthen each the I |
) non skid shoulder on | side ( | pavement
|e"r'1 co [ surface each side, [less than | |
e Drop 1:1.6) | | |
excesslye
I
l l Single | Avg 1.0-1.5m| 8-15 ft, | Trees on Bazar,Market, average | Inadequate| average IintenseI ntens |On curve. No bus bay, bus
[ VA cariageway off paved and | steep |both side a| mosque, residential signs & I I stops on carriageway at
| S 6.5m 1.0-15 slope onjthe edge of areaelc | | marking; | I I | bridge approaches |
v [ ] S |"dthsmooth- | earthen each the
| ° | 2 | Q | non skid | shoulder on ~ side ( | pavement | |
t.; I f—> surface each side, |less than I I
l<n | eo Drop 1:1.6)
| = | excessive | |
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Setonk

“CihvngZ

ol

)

Single
canageway of|
6.5 m width
divided by
new jersy
arriersmooth
non skid
surface

AvgO.8- 1.0 8-15ft, | Trees on Bazar,Market,
paved on steep | oth side a| mosque, residential
each side, |slope on|the edge a area etc

Drop each the
excessive side ( | pavement
less than
1:1.6)

average

signs &
| marking;

Inadequate

average

intensel
|
I
I
I

ntensel  Includes intersection.

Improper speed breakers,
| difficult for car to cross as|
| such tends to go to edge
thus creates accident.
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“Tadle £.2 Km Wise H|ghway Inentgry of Dbaka-|Arieha |Highway
Egiﬁ "”k—m:mm—n ink | Survey| Start End . T Shommm'l__smaer R_shoulder |L_Embankment [R Embankment
l:l; No "~ | Lengt] Year [ Km|[ km| T FE Type width - - - -
N5 32 NM /!\F\I;IIDI\? A?Gig 22 2000 0 1 Asphall Concrete  Earth 14.64 0.8 0.8 0 0
N5| 32 : 22 2001 1 2 | Asphall Concrele| Earth 14.64 0.8 0.8 0 0
N5| 32 * 22 2001 2 3 | Asphall Concrete| Earth 14.64 0.8 08 0 0
N5| 32 ' 22 | 2001 | 3 | 4 [ Asphalt Concrele] Farth 1464 08 08 il !
N5| 32 * 22 2001 | 4 | 5 | Asphall Concrele| Earth 14.64 08 08 0 0
N5 | 32 y 22 2001 5 6 | Asphall Concrete| Earth 14.64 0.8 0.8 0 0
N5 | 32 : 22 2001 6 | 7 | Asphalt Concrete| Earth 14.64 08 08 Q Q
N5 | 32 . 22 | 2001 | 7 | 8 |Surface Trealmenl| Unknown 14.64 0.8 058 d 3
NG| 2 T 22 | 2001 [ 8 [ O [Surface Treatment| Earth 14.64 0.8 0.8 a a
N5 | 32 - 22 2001 9 | 10 [Surface Treatment| Earth 14.64 0.8 0.8 0 Q
N5 [ 32 ' 22 | 2001 | 10 | 11 |Surface Trealment| Earth 14.64 0.8 0.8 0 d
No | 32 b 22 2001 | 11 | 12 |Surface Trealmenl| Earth 14.64 0.8 0.8 d 0
No [ 32 v 22 2002 | 12 | 13 |Surface Treatment| Earth 14.64 08 0.8 0 0
NS | 32 v 22 2002 | 13 | 14 |Surface Trealment| Earth 14.64 0.8 0.8 0 0
No [ 32 v 22 2002 | 14 | 15 |Surface Trealmenl| Earth 14.64 08 1 0 0
=5 32 22| 2002 | 15 | 16 |Surface Treatment| Earth 14 1 1 0 0
No | 32 22 2002 | 16 | 17 |Surface Trealment| Earth 14.64 0.8 0.8 0 0
NS | 32 22 2002 | 17 | 18 [Surface Trealmenl| Earth 6.5 1 1 d d
N> | 32 T 22 | 2002 | 18 | 19 [Surface Treatment| Earth 4.06 0 0 0 a
N5, 32 ' 22 2002 | 19 | 20 | Asphalt Concrete | Earth 14.64 0 0 d 0
NTT32 27 | 200Z | 20 | 2L | Asphall concrele | earth 14.64 d d 0 0
N5 © 32 - 22 2002 © 21 22 Asphall Concrele  Earth 14.64 0 0 d d




NABINAGAR

NS 3 MANIKGANJ 29 1999 0 1 Asphalt Concrete  Earth 6.7 2.7 1.8 1.2 1
Ny 33 " 29 2000 1] 2 Seal Coat Earth 6.7 18 18 63 03
Ny 33 ' 29 2000 2| 3 Seal Coat Earth 67 18 138 83 63
Ny 33 ' 29 | 2000] 3| 4 Seal Coat Earth 116 13 49 23 o
N 33 * 29 2000 4 5 Sear Coat Earth (Wi 12 ] St 365
N9 33 * 29 2000 5 6 Sew Farth Wi 2l vl i a3
N5 33 - 29 2000 6 7 Seal Coat Earth 6.7 18 12 4 a2
N5| 3 Y 29 2000 7 8 Seal Coat Earth 6.7 1.8 18 5 4l
L 29 2000 8 9 Seal Coat Earth 6.7 18 18 4.9 yimel
S EEE 29 20001 9] 10 Seal Coat Earth 6.7 1.8 13 A3 el
 NO[ 33 B 29 2000 10| 11 Seal Coat Earth 6.7 2 3 24 2
NS 33| 29 20001 111 12 Sear Coal Earth 6.7 3 3 2 2
N5 33 29 2000 12| 13 Seal Coat Earth 6.7 1.8 1.8 25 265
N5T—33 29 2000 131 14 Seal Coat Earth 6.7 2 2 1.8 2
N33 29 2000 1471 15 Seal Coat Earth 6.7 2 18 2
NS —33 79 Z000| Ip| 16 Seal Coat Earth 6.7 1.8 1.8 3.5 34
MNE-=—39 . 2912000 15 17 Sear Coat Earth 6.7 1.8 1.2 16 365
o33 . 292000 | 17| 18] Sedl Coal Earth 6.7 2 2 24 22
—ho=—=2 A pas) 2000 18| 19 Seal Coat Earth 6.7 2 1.2 2.8 38
ME-—35 . 25000 | IS [ 20 Sear Coal Earth 6.7 2 12 2.1 2.8
NS-L33 . Pt=0000—T—20~T2T Sear coal Tarn 6.7 2.7 28 36 365
NS |-33 - 29 200012t T 22 Seal Coat Earth 6.7 3.6 2 2 2
N5 |33 - 25 2006122123 Sear coat Earth 0.7 3 3 2 1.2
LW e - 25 e e Sea-Coat Tarm 0./ 1o 1.8 1.8 3.65
No L33 - =0 2o oy ey ASpian coneree Earn 6.7 2.13 2.44 4 3
N5 | 33 - 20——2084—1—25—T-26TASphatrContrete— [ Earm 6.7 25 2.4 3.2 25
N5 1 33 - 29 2001 ' 26 127 Asphalt Concrete Earth 6.7 2.5 2.44 3 6.1
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N§—33 * 2 T 7 o A cohal Concrarel ool P 2 = - T
N§ 33 . 29 2001 28| 290 Asphalt Concretel  Earth 67 245 244 3 7
NG 33 ' 29 | 2001 29| 30 Seal Coat Earth 6.7 245 244 3 55
N5 aAMPRRORM o) 5000 0 i acomelt-Gonerete—earth 67 775 75 765 51
NG| 34 : 24 | 2000[ 1| 2| Asphalt Concrete| Earth 6.7 215 2 36 6t
N5[ 34 - 24 | 2000] 2| 3 Seal Coat Earth 6.7 20 2h——————3f &
BEEE g 24 | 2000 3| 4]  seal Coat Earth 67 27 224 46 Y —
No[~ 34 v 241 2001 4] s Seal Coat Earth 6.7 23 2.74 45 4.95.
N5 34 ; 24 1 2002 5| 6| Asphalt Concrete| Earth 6.7 2.74 274 2.4 .66
D 54] . 24 1 2002] 6| 7| Asphalt Concrete| Earth 67 24 2.74 24 365
No|~ 34 v 24 [ 2002 7| 8| Asphalt Concrete| Earth 6.7 2.15 1.5 24 425
L B 24 20021 8| 9 Seal Coat Earth 6.7 2.44 2.13 2.74 366
No |~ 34 v 24 1 2002 9| 10| Asphalt Concrete | Earth 6.7 2.15 155 2.75 366
NS 3% 241 2002] 10] 11 Seal Coat Earth 6.7 2.43 12 1.9 06—
[~ N5 [ 374 " 24 12002 11| 12 Seal Coat Earth 6.7 1.82 155 | 24 2.5
B i 22002 12 13 Seal Coat Earth 6.7 1.8 1.2 24 3.65
NS T34 24 20021 18| 14 Seal Coat Earth 6.7 2.4 2.2 2.2 31
NS 37 2412002 141 15 Seal Coat Earth 6.7 1.75 1.75 2.15 3.25
N et ZA— 2002 Io [ 16| Asphalt Concrete | Earth 6.7 2 2 2.4 35
NS-—34 . Z3— 1720027 16 | 17| Asphalt Concrete | Earth 6.7 2.4 2.3 23 1.75
—RE 3% 24— 20027 IT [ I8 | Asphalt Concrete | Earth 6.7 2.3 2.3 2.4 2.4
N =% . 22002 I8 | 19 | Asphan Concrete | karm 6.7 1.75 25 175 1.75
No-—34 - 24— 20021920 [ ASphar Concretle | Earh 6.7 2.5 1.5 2.4 3.5
== . 28| 200Z | 20 | 2L | Asphar concrete | Earh 6.7 2 2 2.4 35
N 34 = 2 Z99z 1 2L | 22 prllmﬁ b./ 2.2 1.75 2.3 3.6
M5==34 L 28— 2002 | 22 | 23 | ASphan GONCIetE | Earth 6.7 2 2 2.4 3.6

No-L34 - —A— m—%l 122 I 275 I Z.75 I 2.4 | 3.65
LBE_LSA_I—'I—M—L}QQO—'—EA—IQ’QﬁJ—SEHQ'eUm_lUTWWI 10 0.3 0.3 0 0
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T::Ible A 4|3 Snap Sholt of Trangcription Sheet |
| b ]
| I o 16 4o
C: : o > > Vi . =0 U>
n - a a a e g - IS I I A
1 N | -r E ~y|-| || - (')'I' o C> > i g m
3 B Cl I L IO o c S en > > o E
1J > q ' e —~ o |3|) — > "I ](.):|: O ol
- E uO 00 a ~ >C. -
< T =3 hasl v,
1) a. 05--
1 Sayar [ 1990 [-Jan 0635 D Hemayetpur 19.5 Sus Fatal Unknown 111 Link
Z _ Sayar 1991 [1-Jul 1715 D Cantt Golf Club 33.5_Unidentified—Fatal Pedestriaft +—4 e
G — 17 | —— 1§ — L B o 25 B Raphetbarta 257 T Faat UnKnown I71 Int
% Sayar [ 1994 24-Apr 2000 N Aminbazar 127 IT & |Grievous Unknown 1 TK Link
I'Sus 40000
5——Sayar— 1993 Z28-Jan 1130 D Hemayelpur 194 I'T & IMC Grievous  Rear End 2 Link
6 T—Sayar—[1894—6-0cT 0930 D Hemayetpur 19.2) ISus & | Falal Unknown 111 Link
I™MC
——Sayar— 4995 —H6-Apr—ONINOWN —N Hemayetpur 19.5 Unidentitied Grievous ~ Pedestrian 1 Link
81 Sayar {10051 168.Dgc 1400 B—-Cantt-P-CheekPost—336 W] GTEVOUS [ UnKnown 1 Link
4
g9 Saya—149961—52-Feh 1100 D Shrsaudna 342 T Grievous Unknown 1 Link
101 __Savar 19971 _20.1an 2000, N FheRe=Reas Gl e o L et (IS (] T Nt
111 Sayar |19981 30.Mar 1000 B Nabiradar 346 2F Fatat Side swipe T 11 Int
121 Sayar 110981 24.3y) 1040 B Zorepost 26-3- tmidentified—Farat Pedestrian T 1 Link
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14 Savar | 1999 2-Jul 0400 Nabinagar 337 Bus Eatal Drapped - Linl

14 Savar | 1999 9-Sep 1300 Rajphulbaria 219 2*sus Fatal | HitParl< Veh | 711 1 Link

19 Savar [ 1999 23-Sep 0705 Gonoshaisyha Center| 35.4 Bus Fatal | Drop from Roof| 1 1 Link

16 Savar _ 1999 15-Qct 1900 Kompara 232 ied_[Fatal — Podocirign 1 Eink—

11  Savar | 2000f 5-May 1200 Turag 14.3 T Fatal | Over Tumed 1 1 Link

18  Savar | 2001 23-Jan 2200 Chistia Pump 12.8| Unidentified] Fatal Pedestrian 1 Ligl

19 sayar | 2001 30-Jan 0830 Aminbazar 125 1Bus & | PD Rear Fnd PD Link

1'Rickshaw
20 Savar 2001 1/-Feb 0715 Radio Colony 28.0 Unidentified Fatal Pedestrian 1 L ink
l 21I Savar l 2002I 7-Jan 1405 Saleh pur 135 Bus Fatal | Over Tumed | 24| 10 Link  [overtumed
in the river
pear the
bridge

22— Savar 2002 3I-Dec 1345 Savar BS 25.6 Bus  Grievous  Pedestrian 1 Link

231 Savar | 2003| S-Apr 0630 PATC 28.3 Bus Fatal Unknown 111 Link

241 sayar [ 2003 31-May 0600 Mil Farm 281 1T & Fatal Rear End 111 Link

TCYCLE
25— Dtramrar 1990 T2-AUg U900 Dhulivita 40.0 MB Simple  Pedestrian Link |
| 26| Dhamrai | 1991I 12-Aug 0750 Kalachanpur 42.5 Bus Fatal Unknown 1 Link |7 month RI
& 3000 TK
Fine
27——DBhafre——-1992-—25-0ct 0800 Barbaria 543 Bus Fatal Unknown 1 2 Link
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28| Oharnral 1999 17-Jun 2000 N Shrirarnpur 48.0 Car Falal Pedestrian Link

29| Oharnral 1994 25-Feb 2030 N Balitha 50.7| Unidentified,  Fatal Pedestrian Link

30| Oharnraj 1995 12-Aug 0400 N Islarnpur 37.3| Unidentified Grievous| ~ Unknown Link

31| Oharnrall 199 1-Au9 1030 0 Oautia 44.6 Bus Fatal Pedestrian PO Link

32| Oharnral 1997 5-May 0630 0 Balilha 515 T Fatal Pedestrian Link

33 Oharnrai 1998 21-Mar 1400 0 Joupura 41.8 T Fatal Pedestrian Link

34| Oharnrail 1999 28-Sep 2115 N Ohulivita 396 1T & |Grievous Head On Link
I'Bus

35 Oharnrai 2000 18-Jun 0515 N Oharnrai Oakhin Para 38.1 2T Fatal Rear End Link

36| Oharnrail 2001| 25-Jul 2045 N Oharnrai thana Rd | 385 IT & Fatal Head On Link |
TBUS

37| Oharnrail 2002| 8-Aug 1100 0 Cholo kalarnpur 46.3| IBus & | Falal Head On 2E+05 Link
1-Micro

38 [ Onarmai| 2003[  L3-May T500 0 ISTarnpur 375 Bus Fatal Pedestrian Link

o ST ST T TIZ0 N Golara 57.3 T PO Unknown PO Link

A0-—Satorie 199t —t5Auy 1500 9) Golara 57.2 T Grievous Unknown Link

A= —Sattrte 1992 —6-Fam 1815 ! Golara 574 T Grievous |  Pedestrian Link

42— —Sattria— 1993 —28-Nov 1735 N Nyadingi 55.8 Bus Fatal Pedestrian Link
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23 | Sawra | 1994 27-Mar 1845 N Golara 57.6 T Simple[  Unknown Inl
44| Saturia | 1996] 24-Apr 1600 D | 2nd Golara BrArea | 56.2 T Fatal Pedestrian 1 Link
45 | Saturia | 1997 17-Dee 0500 N Golara 57.2| Unidentified  Fatal Pedestrian 1 Link
46 [ Saturia | 1998 5-Oct 1500 D Golara 57.6 T Fatal Pedestrian 1 Int
47 | Saturia ] 1999 | 7-Nov 0430 N | 2nd Golara BrArea | 56.2 T Grievoug  Pedestrian Link
48| Safuria | 2000 | 16-May 1145 D Nyadingi 55.8 Car  |Grievous|  Pedestrian Link
49 [ Saturia [ 2001 | 22-Oet 1945 N Nyadingi 55.8 T Fatal | OverTurned 3 Link
B0 [ Sawna | 2002 | 12-9ep 1130 D Golara 575 2Bus |Grievous| Head On Link
ol | Saturia 2002 | 12-Dee 1100 D Nyadingi 55.8 Bus  |Grievous| Pedestrian Link
52 | Sawna [2003 | 17-Apr 2215 N Golara 57.5 |Unidentified| Fatal Pedestrian 1 Link
23 | Saturia [2003 | 20-May 1100 D Nyadingi 55.7 Bus Fatal Pedestrian 1 Link
o4 Manikgon] [I990 | 26-Apr 1300 D Jagir 61.2 Bus Grievous|  Unknown Link
95 Manikgon) [1991 [ 22-Jun 1015 D Jagir 61.2 Bus Fatal Unknown 1 Link

1992 [ 15-JUT 1100 D Bus Stand Area 63.1 T Fatal | Over Turmed | 1 Link
57 Manikgon] 1993~ TZ-Apr 0930 D Mulzan 67.2 Bus Fatal Unknown 1 Link
58 Manikgonj 1994 © '_jul 1705 D Uehulia 62.1I Bus l Fatal l Pedestrian 1 Link
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59| Manik90n| 199§ 23-Mar 1005 D Uchutia 62.1 Bus Simple Unknown Link
60| Manik90n| 1999 5-Jan 1015 D Monundai 66.0] I'T & I'MC | Grievous Rear End 1 Link
61| Manikgon| 2001f 13.Feb 1500 D BTC 58.9 Bus Fatal Pedestrian 1 Link
62 Manik90nj 2002 5-May 1100 D Mulzan 67.4 Micro  Grievous  Hit Object 1 Link HilTree
63| Manik90n| 2003 27-Jan 1015 D Bisic 584 IT & Fatal Head On 115 Link
1*Bus
64| Manik90nj 2003] 25-Feb 0830 D Akiz Factory 67.8 Bus Fatal Pedestrian 1 Link
05| or | 1000 T-Apr 0910 D Joka 71.9]IT&IMB  [Grievous] Rear End 1 Link
66  Ghior 1992  2-Oct 1010 D Baniajhuri 70.5 T Grievous  Unknown 2 Link
G/ Ghior | 1996 9-Jun 1230 D Joka 72.0 Bus Fatal | OverTurned 21| 45 Link
68| Ghior | 199/ 31-Jan 0750 D Joka 71.9 Bus Fatal | OverTurned 1( 7 Link
69| Ghior | 1998] 15-Oct 1445 D Baniajhuri 70.5 Bus Fatal Pedestrian 1 Link
(07 Ghior | 1998] 8-Dec 1500 D Pukhuria 73.4 Bus Fatal Pedestrian 1 Link
7T Ghior | 1999 30-Dec 0735 D Joka 72.0 Bus Fatal Pedestrian 1 Link
TZ[—_Gnhior | 2001 9-Mar 1030 D Dhulundal 75.2 Bus Fatal Pedestrian 1 Link
73— Ghior 2002 25-Jun 0945 D Baniajhuri 70.5 T Grievous  Unknown 5 Link
T4 Ghior—[ 20031 18-Vay 1530 D PUKhurna 735 Bus Fatal | Over Turned 1 Link
TS Sty S| 1990| 2o oep 17235 D Mahadevpur 6.9 Bus Fatal Pedestrian 1 Link
TSty 1992 T—20"STy 0I50 D AT Gha 8.2 BUS Fatal Pedestrian 1 Link
77 Shibataya 1994 I19-Jan 1520 D Barongall Bus Stand 77.8 T Fatal ~ OverTurned 1 2 Int
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78 | Shibalaya| 1998| 9-Feb | 0550 Tepra 823 2Bus | Faal | Head On Link
79 | Shibalaya| 1999 30-Nov 0350 Baron9ail 78.0 Bus Fatal Unknown Link
80 | Shibalaya| 2000 8-Nov 1145 Shibalaya 86.3 T Fatal Pedestrian Link
(81 [Shibalaya| 2001 24-Jul 1000 Aricha Ghat Junt | 87.3 T Fatal Pedestrian Int
82 | Shibalaya| 2002 15-Sep 1100 BRIDGE 79.9 Bus Fatal Pedestrian Link
83 Shibalaya 2003 11-Jun UNKNOWN Falsatia 80.3 Unidentified Fatal Pedestrian Link
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Table A 4.4

KM

KM

Inventories of National Highways

Amin O(lltlr Vlidge (TUIIU L=jVI'-)
Alllin Otll.t1r(f3L-
Mofid-E.Alam High School (Il)
Chislia Pelrol P™1P(l)

Brid"e

Kelch" Road Inlerocclion (LI
Raj Filling Slolinn (J3"nHII"}J1iL
Brk:'1c

Billiapur Isl<lnin M"dm~;:l @___
B<1li.ll1l1r Bus Sinnd

AliG1m70

Dhak" 10

Savmu ~\.
S...1JnnrlhaProperty 00. _loPuHi1il ()
Pelrol Pump (PAQ=UI_ .
50111:Petrol Plim~:!.1. L1
Nnsilll FillinU Si~tioll (L
Anwilr Filling sitatioll {L 1
Mosjid Boil,, 1 Hobild (R)_ !! ..

H\rprgmmmm
B"ngl"desh  H"bbrr HOl) | (0
Hcmayclpur  Bus Sl;uul
Singair (Il Intersectioll <
Cllivell )
zi" (DAEWOO) woksh  (~D_.
Ch:JJi<llllir(l Properlv Dc  ;uwi~uiz(l.)
Auto Rico Mill IR) _il:
Bridge =1
CulvCI1 0
Teluljhnm  Ous SHlllIL._ ..».
SINGER Ind"slrles (RY
United Phospharas Lld.
Scema Pharmrlceulicals (Il
Raj Phulbari® Bus Sland
llenoal Oil Mills lid. (RI
Bally Keds (LI
Police Ofii<.,;crsCo.oncralive Rcsidcnlial ,Hc;l (R)
e,idoe
.Sallal Municipally slaLle...
Bank Town Rcscdcenlial nrCfl (=)
8lid(lc
IMI Faclnry 113
1-1.1Texlile (@)
Kmnnp;un 13us sinntl
AnlilTin - Ynrn  DycillCl  r-ncl~Ilv(H)
Culvert
Madhumoli Ceramics (R)
Korashi Planls (L)
Ganda Bus Siand
TNO Office (I) Inlerseclion
Chowdhury Filling Stalioo (Meghna) (R)
Savar Thana Bus Siand
Sflvar Collcoc (1) Intersoction
Dhamrall3 Dhaka 25

Padm, Prinlers (L)
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Kilometre
Vnluc

Ohaka.xIs/N-5

11.9
12.5
12.7

13.6
145
15.7
16.6
16.9
17.0
17.0
10.0

10.1
18.3.
16.5

18.7
10.8
19.0

19.2

19.7
19.9
20.2
20.4

20.5
20.7
21.0
21.7

21.9
22.1
224
225
22.7
22.9
23.1
23.2
23.2
23.4
23.7

240
24.2

24.7

24.8
25.0



T T

NS

Kilometre
Landmark Value
KM Manikganj 20 Savar 18 s
- =22 V)
Al’lel‘-la 44 . Dhaka 44
Munia PVC Industries (R)
—_Madrasa Al Manara (R) 1473
Deeo Textile Mills IR)
KM Manikganj 19 Savar 19 4}45.9_'6
Ariella 43 R R
. . Dh"ka 45
Saturia_intersection (R)
Kalamour Bus Stand 9.9
KM Manikganj 18 Sovar 20
Anghaj? . " #5.0
Cuivcli
Bridae 0.1
Culveri F0.9
KM Manikganj 17 Cavar 1 46.5
o TG
Anena 41 T
Sutioara Bus sland
Sutioara Bridae L g
Silfirumpur Bazar/ Bus Stand fo
Shirumour  Briaino oo
Cuivert
== ASA—
KM i ; 48.7
) Dhaka 49
Cuivert
Dliuac 403
:B|;\.Alac LGt
KM i i 50.0
Dhaka 50
cuivert
KM Manikganj 1 50.8
N {.jml gigj 3 Savar 25 £10
I_\IICIIC.\. T Dhaka 51
Bethuii Bus Stand
C1 2
Ramaaar 1C) mersecuon
CUIVCTL
KM Manikganj 12 51.9
Arieha—36 Savar 26 520
KM Manikganj 11 Dhaka 52
N, Savar 27 520
KM Manikganj 10 Dhaka Ss
Acicho 24 Savar 28 040
. ) Dhaka 54
—Boroar Borar - B us—Stare
——— — Pt —DBistrict=botmdery 243
Brirlgc 543
Culvert 54.4
KM Manikganj 9 54.9
Arieha 33 Savar 29 55.0
L. Dhaka 55
——t OO =Sl
Bridoe 55.8
KM Manikganj 8 55.8
=Areha 32 Savar 30 56.0
Bij Dhaka 5o —
KM Manikganj 7 :
Arieha 31 Savar 31 57.0
Dhaka 57

Dhaka.xIs/N.5



DHAKA - ARICHA NATIONAI HIGHWAY
Kilometre
Landmark Value
KM Aricha 8 Dhaka 80 200
Manikeani 16
Falsatia Bazar | Bus Stand 20 2
Bridee 80.9
KM Aricha 7 Dhaka 81 81.0
Manikganj 17
REB Sub Station (LI
Titas Gas (LI 817
REB Office I 81.9
KM Aricha 6 Dhaka 82 820
Manikoani 18
Tepra Bus Stand 223
Shibaloy TNO Office IR)
BRAC (LI 827
BRTC Old Bus Dioo ILI 82.8
Shibaloy Hieh School (R) 83.0
KM Aricha 5 Dhaka 83 83.0
Manikganj 19
Shibaloy Thana Health (-:omplex 83.1
Utholi Bridee 83.3
Truck stand 83.9
KM Aricha 4 Dhaka 84 84.0
Manikeani 20
Bridge 845
KM Aricha 3 Dhaka 85 85.0
Manikganj 21
Bridge
Bridqg 85.3
- <n e e P - e e | 85.7
KM Aricha 2 Dhaka 86 86.0
Manikgani 22
Sadar Udain Colege M 86.0
CUuivert 86.6
Shibaloy Gov!. High School (L) 86.9
Shibaloy Gov!. PrimarY School (LI
Agrant Bank 87.0
BIWT A orice M 87.2
Aricha Ghat Toll Box (LI 87.2
=ﬁq_au ™)
Aricha ghat Traffic more 87.3

Shibaloy Police Station (LI

Dhaka.xIsIN-5



Table A 5.1 Result of Limited Field Volume Survey

Section Year Traffic Yolume Estimated | Change
Truck |Bus/Minibus {1 ightVeh 213 NMV Total Traffic
Wheeler Traffic
Section-t 2003 2087 4693 5620 709 1528 15037 4285 500
Section-2 | 2003 4508 5659 4879 2987 4346 22379 23387 -4.50
Section-3 2003 1210 942 811 1215 1542 5720 5634 1.50

Note: Three days limited count was conducted for 0800 to 1000 hours and 1800 to 2000 hours
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Table A[5:1 Alctual Traffic lolume of section-1
81. [!Year /Truck Bus/minibus light |Motorized| 2/3 | Total NMV| otal |change |Remark
\/eh Wheel—bwheetvotorized Traffic of
| = Ven Traffic{%)
Based
— 6 1995 3747 2186 3043 8976 2208  11184( 1130l12314 on
T 1990 427 2245|2257 8781 2572 11353| 1224]12577 1.9 actual
3 1997 4630 2435 2449 9514 2790 12304( 1318[13622 8.3 RHO
19982760 SoUo|l 22021 8770 1584] 10354 1420(11774|  _15 8 data.
H=4399—2R9% 3210|1932 9105 1426 10529]1529(12058 1.69
=H2000 1600 ogaganme ST05[ 1855 10960[ 941 (11001 4.03 I
121 2004 1789 39294099 9797 — 1499 11296 1017 12313 3.06
| Table Al5.2 Abtual Triffic Vlolume of section-2
81. | Year [ ~ruck| Busiminibu! IightA]Motorized 2/3 |Tota| NMV change |Remark
\/eh M heel \WheelSvotorized ~?LaI'}I( of
) Veh Traffic{%)
6 1995 3747 2186 3043 8976 2208 11184 1130 12314 Based
7 1994 4279 2245 2257 8781 2572 11353| 1224 12577 1.4 on
8 1997 4630 2435 2449 95141 2790|  12304| 1318 13622 8.317 aCt“g'
9 1998 2760 3808, 2202 8770, 1584 10354| 1420 11774 =154 cTaTa.
%;?BJ:EM JIUS[T4Z8] 1052~[ 1529 12058 1.6¢
066 —+656 01T 3300 9105 1865 10960 941 11901 4.03
1220044769 392£ 2099 9797 1499 11296 1017 12313 3.06
Table A 5.3 Aktual Traffic Vplume of section-3
81. Jyear | Truck Bus/minibus light |Motorized|2/3 |[Total NMV /Total [change |Remark
Iveh  |4Wheel | Wheel|Motarized reratficlof
(LV) Veh Traffic(%) |
6 1999 3727 2186 3043] 8976 2208] 11184 1130 12314 Based |
7 1999 4279| 224~ 2287 8781] 2572 112 L———4-—+&4  on
_ﬂ@ﬂ 4630) 2435 2449 9514 2790 12304| 1318 13622 837 a;ﬁfg'
9 1998 2760 3808 2202, 8770 1584  10354| 1420 11774  _158| data.
100013893 32F8—+932 ST03[ 1420 10029 1529 12058 1_61
=308 =4+656 3049 3800 9105 1855 10960 941 11901 4.09
+P—206+-1769 39294099 979/ 1499 11296 1017 12313 3.06
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Tdble A 5.4| Accident |Rate in terms$ of Veh-K Travel ffor Section 1
Year ) Total
Total Fatality Fatal .
. . Accident Change Change Change
Motorize Rate per accident ) ) .
I Rate in in Fatal in Total
d 100 rate perl00 . . .
e W Al e per100 Fatality |Accident [Accident
vu_'_ o S ST million veh Rate Rate Rate
(million) veh km km
\ 7 km
1990 50.01 61.99 61.99 97.98
1991 54,71 36.56 36.56 40.21 41.02% 41.02% 58.96%
1992 59.84 38.44 38.44 91.92 -5.14% -5.14% | -128.57%
1993 65.44 51.95 51.95 12988 -35.16% | -35.16% | -41.30%
1994 71.58 60.07 60.07 145.29 -15.63%| -15.63%| -11.86%
1995 7828 45.99 43.43 94.53 23.45% 27.70% 34.94%
1996 77.68 61.79 56.64 101.70 -34.37% | -30.42% -7.59%
1997 84.17 55.84 55.84 84.35 9.64% 1.42% 17.06%
1998 74.96 42.69 4269 r604 23.55% 23.55% 9.85%
1999 77.23 37.55 37.55 52.80 12.03% 12.03% 31.88%
2000 78.38 5486 53.58 57.41 -46.09% | -42.69% | -10.84%
2001 83.02 43.36 43.36 65.05 20.95% 19.07%| -13.30%
2002 89.35 80.58 49.24 70.51 -85.83%| -13.56% -8.40%
2003 96.17 66.55 5615 76.95 17.42%| -14.02% -9.13%
Tolal 1040.81 73823 687.51 1183.63 -0.74 -0.32 -0.78 |
Ava 74.34 52.73 49.11 84.54 -5.70% -2.45% -6.02%

Note Fatality rate decreases in 2001 after completion of JBARP project, also decreses in 1998
may due to shift of large vol of traffic from this corridor
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able A 5.5Accident Rate in terms of Veh-Km of Trave| for Sectionh 2
Year Total Fatality Fatal Total Change [ Change in|Change in
Motorized| Rate per| accident | Accident | in Fatality Fatal Total
Veh Km 100 rate rate Rate accident | Accident
(million) | Million veh per100 per100 rate Rate
km million veh| million veh
km km

1990 80.1 30.0 27.5 51.2

1991 87.6 240 24.0 40.0 19.9% 12.6% 2190

1992 99.6 26.1 20.1 38.2 -8 9% 16.2% 4.5%.

1993 104.6 29.6 26.8 43.0 -13.4% -33.2% -12.7%

1902 114.4 24.5 19.2 51.6 17.4% 28.1% -19.9%

1995 125.1 31.2 24.8 344  -27.4% -28 9% 33 304 |
— 1996 T41.7 20.5 19.1 32.5 34.3% 231% 5.6%

1997 154.6 27.2 18.8 40.7 -32.7% 1.6% -25.5%

1998 142.0 36.6 28.2 38.0 -34.8% -50.1% 6.7%

T999 145.0 20.7 20.0 34.5 43.5% 29.0% 9.3%

Z000 148.7 22.9 20.2 28.9 -10.5% -0.9% 16.1%

2001 150.8 225 20.6 27.2 1.4% -19% 6.0%

vasisza 625 T7.9 14.7 25.8 20.8% 31.1% 4.9%

2003 T75.7 228 21.7 28.5 -27.9% -53.2% -10.4%

Total 18371 356.3 3048 514.4 -18.3% -26.4% 39.9%

VO 309 755 218 36.7 -1.4% -2.0% 31%
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Table] A 5.6 ACCIient Rate ij1 terms of VeI trayetfor Sectiojr 3/ Major ik 32
Yea Fatality ar [ r
Change in ' Change in | Change in
Total | Rate(109  Fata Total | ratalty Rate] Fatal accident Tolgl
Motorized| Million velh  accident|  accident t i
Votorize ) | rate pert0d Rate per 10p rate Accident
(million) m""ﬂ“"-&mﬂ“ lon-veh —
ki km
1990 16.30 79.74 79.74 184.02
T991 17.88 89{18 83.89 139.81 2122104 ETA SRt
T997 19.53 66.56 61.44 128.00 25.61% 26.76% Q440
1226 Z1.33 103.13 103.13 192.20 -54.94% -67.85% 50.15%
7| 2330 EBEE | 6866 | 13302 | 3adak | 2343 | opoo, |
=4f,9.?§==2§'4’ 145,25 137.40 176.65 -111.56% -100.13% 32 8004
996 2536 IST.40 102.53 169.57 -24.89% 25 380 4010%
:;;Q f,?:}?, ©9.03 69.03 103.54 61.95% 32.67% 38,94%
:;;; ::f_l, vtuf 90.23 98.82 -30.71% .30.71% 4.56%
;;,:,: 23-67 ; ,I\ f? 92.96 135.21 -1.71% -3.03% -36.82%
2408 856 TH T8 107.90 18.82% 19.59% 20.15%
2001 ' e
oo fsvgﬁ——?eﬂ T2 138.77 1.17% 2.02% -28.53%
2007 8227 8227 11426 -12.33% .12.33% 17I52%
I St ¥C SRS S S S '
m— B —95:55- 9955 21.02% -21.02% -15.97%
Avg To .U 1210.0U 1904.1Y '12839W0 10041% '1584%
| Value | 2359 | o | 87.06 l 439-63 §-88%% 7.12% | 1.22%
Avre) =J.007 ALY 1. 0
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Table A 6.7 Accident Statistics of Shrlrumpur area (47.9-48.7km,Control Site 1)

Acclden Befom Period After Derlodl Change of Accident
Total (1990- RHOConsldemd  (July 2002-Jun2003)
2000) Period (1996-
1998)

severity ln:(?taly\verageIYe?. ﬁbalf'\veragelYea olalNo  y\veragelYea Tolal perioe~HO perio(
!

atal 7 0.64 3 1.00 1 57.1~ 0.0C
3ravies 8 0.73 2 0.67 0 -100.0C -100.0C
imple 1 0.09 0 0.00 0 -100.0C 0.0C
0 1 0.09 1 0.33 0 -100.0C  -100.0C
trolal 17 1.55 6 2.00 1 -35.29 -50.0C

Table A 6.8 Accident Statistics of Barbarla drea 164.1-64.F&m, Contrg| Site 21
Acclden Befom Period After I'e'l-~ Change of Accident
Total (1990- | RHQCansldemd (July 2002-Jun2003)
2000) Périod (1996-
1998)
severity __ - y\veragelyeq olal"veragelYeal olal No "veragelYea Total periodRHOperiod
NoO

elal 10 0.91 5 1.67 2 2 120.0¢C 16 6
Gravies| 6 0.55 4 1.33 -100.0¢ __-100.0C
imole Q.0C 0.01
PO . 0.0oC 0.0!
alai 16 1.45 9 3.00 2 2 37.5] -50.0(

Table A 6.9 Accident Statistics of Jaglr ama 61.1-61.6km, Control Site 31

I" cclden Befom Period |After Derlodl Change of Accldeiit
Total (1990- RHOConsidered  (July 2002-Jun2003)
2000) Period (1996-
1998)

ISeverlty otal'veragelYea  otal!",veragelYea olal No  !"veragelYea

Tolal nerioeRHODeriO(
Fatal 21 191 6 200 1 4762  -50.0C
Grevies 11 1.00 1 0.33 1 0.0C  200.0C
SimDle 5 0.45 0.00 -100.0C 0.0C
PO 0.00 0.00 0.0C 0.0C
Towl 37 33 7 233 2 2 4054  .14.29
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APPENDIX- B
PHOTOGRAPHS



Figure B 4.1 Warning Gate With Speed Reducing Sign at Balitha

Figure B 4.2 High Embankment isa Unsafe Geometry by itself
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Figure 8 4.3 Lack of Adequate Recovery Area isa Common Feature along this Corridor

Figure 8 4.4 Road Adjacent Areas Remain Fully or Partially Water logged Round the year
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Figure B 4.5 Pavement is of Smooth Non-skid Surface that gets Slippery During Inclement
Weather

Figure B 4.6 Excessive shoulder drop along the Highway (3-5cm) is Very Hazardous
Especially when Loaded Vehicle Reaches the Edge
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Figure B 4.7 Risky Crossing of Pedestrians Across the Barrier is a Common Practice at

Savar

Figure B 4.8 Passengers Mounting on the Buses on Pavement Risking Their Life
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Figure B 4.9 Sharp Bend on High Embankment Further Aggravate the Risk of Overturn
Accident

Figure B 4.10 Temporary Shops, Bazaars, Venders mosque near Pavement Invites Hazard
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Figure B 4.11 megal Car parking Reduces the Effective Roadway Width (Nayarhat Area)

Figure B 4.12 Taking Passenger on Roof7Freight Top isa Common Dangerous Practice in

this Corridor
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Figure B 4.13 Dangerous Contra Flow of Truck is a Common Scene in the Dual
Carriageway Section of Dhaka-Aricha Highway, due to which Head on Collision still

continues to occur.
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Figure 5.1 Sharp Bend Always Invites Hazard

Figure 5.2 High Pedestrian Concentration is Hazardous

205



Figure 5.3 Dangerous Pedestrian Crossing

Figure 5.4 IlllegalParking reduces the effectivewidth
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Figure 5.5 Over Taking Veh. Forces the Overtaken Veh. on Extreme edge

Figure 5.6 High Embankment isa Unsafe Geometry by Itself
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Figure 5.7 High Embankment Risks Plunging into water

Figure 5.8 W-BeamType Guard rail isan Ideal solution
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Figure 5.9 Broken Guard Postis a Common Scene in this Highway

Figure 5.10 Median has Varied Height & Shape

209



Figure 5.11 NewJersey Type Median Could be au Ideal Solution

Figure 5.12 Frequent Opening at Median Invites right Angle Collision
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Figure 5.13 Chevron Should be Continuous

Figure 5.14 High Vertical Drop near Bridge is Hazardous
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Figure 5.15 Widening of Pavement at Golara

Figure 5.16 Newly Constructed bus shed at Baliha is Already Damaged
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Figure 5.17 Separate of MV and NMV lane at Golara Bridge

Figure 5.18 Drying of Crop on Road is Hazardous
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