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A B S T R A C T

Environmental consciousness has been the main stimulant for a new
trend in transportation policy in many developed countries, where a
balanced and harmonious coexistence between pedestrians and vehicles
is sought. Pedestrianization, a technique recognized as the most
comprehensive form of environmental traffic management, has
remarkably been gaining a considerable importance in fhe current
trend of modernization of urban activity centres. In the developing
countries, pedestrian planning in general has been either totally

ignored or too late in coming.

In Dhaka city, as well as in other urban areas of Bangladesh, the
pedestrién traffic safety, mobility and accessibility, and the
street environment have alarmingly deteriorated. Among different
causes of these 1issues, the institutional bonstraints, road user
behaviour and inadequacy of infrastructural facilities are the main
contributory factors. The contemplated impacts on these issues by
the rapid growth of the city’s population, along with other future
implications and constraints, were the main impetus to carry out
this research. Main efforts were focussed to assess the severity of
the pedestrian-vehicular conflict and the impact of the Street
infrastructural and environmental conditions onm the quality of
pedestrian movement. The main mnethodological technique of this
assessment was to conduct pedestrian and vehicular traffic flow
survey 1in two main pedestrian intensive activity areas: Mirpur Road
as a major arterial street and New Market Shopping Area as one of
the most important retail facility areas. The research, furthermore,
investigated the pedestrian behaviour at different types of crossing
facilities. Accident statistics were collected and considered a

supporting evidence of the conflict intemsity.

" Results of this research pinpointed, in facts and figures, the
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severity of different dimensions of the problem and the necessity to
consider changing trends and evolution of conceptual thinking in
urban transportation planning. A package of recommended measures and
guidelines termed ETSPAM (Environmental Traffic System Planning and
Management) is the main output of this research. “Phis package is
designed to deal with the requirements relevant to issues of major
concern to pedestrian free movement and safety as an indispensable
precondition to revitalize the urban environment in Dhaka city). The
main goals of the package are the attainment of safe, pleasant and
efficient environments for pedestrian routes, and organization of
pedestrian traffic as an integrated part of the city’s
transportation system. The package proposes a number of strategies
and policies, in addition to a planning framework, to implement the
selected goals and objectives. The strategies and policies lie in
the domain of administrative and institutional development, expanded
traffic engineering and oanagement, improvements in pedestrian
planning process, “and improvements in pedestrian infrastructural

facilities, road upgrading and public transport.

Title of the Thesis:
PEDESTRIANIZATION IN DHAKA CITY: PROBLEMS AND PROSPECTS.

Thesis Supervisor:

Mr. A.S_H. Abdul Quium

Associate Professor,

Dept. of Urban and Regional Planning,

Bangladesh University of Engineering and Technology,
Dhaka. '



C O N T E N T S

CONTENTS PAGE
ACKNOWLEDGEMENT ‘ i
ABSTRACT - iii
CONTENTS : v
LIST OF TABLES | xii
LIST OF FIGURES xiii
LIST OF GRAPHS Xiv

CHAPTER ONE
1. INTRODUCTION : 1

-

1.1 Conceptual Context 1
1.2 Statement of the Problem 3
t.3 Rationale of the Study ) 8
1.4 Objectives of Lhe Study 10

CHAPTER TWO

2. PEDESTRIAN-VEHICULAR INTERACT!ON

AND THE URBAN ENVIRONMENT 12
2.1 Introduction 12
2.2 The Nature of Urban Traffic _ 13
2.2.1 City and traffic ‘ 13
2.2.2 The essence of the problen 11
2.2.2.1 Accessibility 14

2.2.2.2 DeEerioration of environment i5

2.2.2.3 Pedestrian novement 16

v/



2.

2.

2

3

4

o

.6

vi

Environmental Areas and the PedesiLrians

2.3.1 The conceplL

2.3.2 Characteristics of environmental areas
Pedestrian Traffic Considerations
2.4.1 Introduction
2.4.2 Pedesitrian traffic and transportation pianning
2.4.3 Pedestrian access
2.4.4 Pedestrian accidents

2.4.10.1 pAge faclor

2.4.4.2 Types of pedestrian accidents

2.4.4.3 Pedestrian accidents in
developing countrics

2.4.5 Pedestrian risk in crossing roads
2.4.5.1 Definition
2.4.5.2 Risk pattern

2.4.5.3 Pedestrian risk in
: developing countries

Peﬂestrjan Traffic Management
2.5.1 Pedestrian channelization
2.5.2 Pedestrian sidewalks
2.5.3 Pedestrian crossings
2.5.4 Traffic signals

2.5. Criteria for establishing

pedestrian crossings

[+

Design Standards
2.6.1 Walkway capacity and width consideratjqns

2.6.2 Vertical access

16

17
19
19
20
21
24
24

25

29
30
30
31
32

36

37
40
40

42



2.7 Pedestrianization: Experiecnce in some Countries

2.7.1 Changing trends
2.7.2 Britain
2.7.2.1 Pedestrianization
2.7.2.2 Traffic restraint
2.7.3 The Netherlands
2.7.3.1 The Woonerf
2.7.3.2 Recent research results
2.7.4 VFederal Republic of Germany
2.7.4.1 Pedestrianizaton

. 2.7.4.2 Environmental traffic restraint
on major roads

2.7.% India

CHAPTER THREE
3. METHNODOLOGY AND INVESTIGATION TECHNIQUES

3.

3.

3.

1

2%

3

4

Sources and Collection of Data

3.1.1 Literature survey

3.1:2 Consultation with officials

3.1.3 Accident SU;QEy

Selectioh of the Study Areas

3.2.1 Mirpur Road

3.2.2 New Market Shopping Area «
3.2.3 At-grade crossings

Area analysis

Field survey

3.4.1 Pedestrian flow measurement

14

A4

A5
16
7
17
18

49

(]

54

24

54

he

b6

56



CHAPTER FOUR

3

A

2

Pedestrian density measurement

3.4.3 Vehicular traffic survey

4. PEDESTRIAN AND VEHICULAR TRAFFIC !N DHAKA CITY

L

4.

4.

i

2

3

Traffi¢ in Dhaka City

Introduction

Traffic and paratransit
Public transport

Mixed traffic operation

Modal choice and walking

Major Pedestrian Issues in Dhaka City

4.

4.

1.

1.

Nature

1

4.

2.

2.

2.

2.

3.

3.

1

2

3

4

t

2

Introduction
Pedestrian accidents

Environmental! difficulties

Pedgsfrian circulation, mobility
and accessibility

and Causes of the Preblems

The institutional crisis

Behaviour of road users

Unskilled drivers

Deficiencies in the road network
Inadequate signs, signals and delineation
Lighting

Lack of parking facilities

Inadequate public transport services

Working and l!living conditions of
Lransport workers

61

62

G4
64
64
64
66
BT
69
71
71
11

72

74
51
81
f3
84
88
89
50
830

82



CHAPTER FIVE

5. STUDY AREAS™ ANALYSIS 94
- 5.1 Pedestrian Activity Areas: A Briefl Reviecw 94
- 5.1.1 Shopping centres 94

~ 5.1.2 The C.B.D. 95

5.1.3 Residential areas . 99

5.2 Mirpur Road . 101
5.2.1 Functional elements 101

5.2.2 layout paLLérn 104

5.2.3 Traffic conditions 105

h.2.4 Environmental considerations 106

D.2.5 Visual impact 1io

9.3 The New Markelt Shopping Area 112
9.3.1 F¥Functional elements 1tz

U.3.2 LayoulL patiern 113

5.3.3 Traffic conditions | 114

5.3.4 Environmental considerations 117

5.3.5 Visual impact ' 119

CHAPTER SIX

6. DATA ANALYSIS 120
6.1 Mirpur Road — 120
6.1.1 Pedestrian flow l. 120

6.1.1.1 Flow at sidewalks 120

6.1.1.2 Flow across the road 130

6.1.2 Vehicular flow 142



6.3

New Markel Shopping Arca

6.3.1 DPedestrian flow
6.3.1.1 Pedestrian densily at sidewalks
6.3.1.2 Crossing pedestrian flow

6.3.2 Vehicular [low

CHAPTER SEVEN
PEDESTRIAN BEHAVIOUR AT CROSSINGS

7.

7.1

7.2

7.3

7.4

Introduction
Sclected Crossings
Survey Data Aralysis

Coneclusions

CHAPTER EIGHT

3.

ENVIRONMENTAL TRAFFIC SYSTEM PLANNING AND
MANAGEMENT FOR DIAKA CITY (E.T.S.P.A.M.)

3.1

8.2

8.3

8.4

Introduction

ETSPAM Strategics

Planning Context and Problem Analysis

8.3.1 Problen jdcntifjcation and pereeplion

8.3.2 Determination of goals and objeciives
Proposed Pedestrian Planning and Traffic ResLiraint
8.4.1 Introduction

8.4.2 Planning framework

8.4.3 Pédestrian priority areas

8.4.4 Pedestriarizalion of shopping ;LrecLs

8.4.5 «ctraffic controls on major roads

3
16
146
(49

153

159
160

164

179
179
180
182
142
184
186
186
187
149
189

1491



// 8. 4.6 Tralfic restraint in the CBD 192l
8.4.7 Traffic restraint in the residential areas 194
6.4.8 Environmental consideralions 196
8.4.9 Walkway facilities and information 197

8.5 Recommendations for Mirpur Road ' 149
8.6 Recommendalions Tor New Market Shopping Area 202
8.7 Public trénspurt : 205
| 8.7.1 The nced for new approachds . 205
8.7.2 Recommendations 206

8.8 Summary of Recommendations 210
8.8.1 Administrative measurcs 210

8.8.2 Improvements in roadway design,
maintenance and management 212

8.8.3 Improvements lo pedestrian plamning 213

8.8.4 lnmprovements in pedestrian mohiliLy,

aceessibilily, safely and convenience 215
8.8.5 Other salely consideralions 217

CHAPTER NINE
9. APPLICABILITY OF E.T.S.P.A.M. STRATEGIES 219
.1 Institutional ConLext 214
9.2. Socio-economic Context , 222
9.3 Road Users and Enforcement 224
9.4 Citizen Involvement Mechanism 2217
APPENDICES 229

B1BLIOGRAPHY 259



th

LIST OF TABLES

Adequacy of the environment for pedestrian traffic

Pedestrian fatalities in Dhaka city - 1986
(Age distribution)

Pedestrian fatalities in Dhaka city - 1987
{Age distribution)

Distribution of accidents by main causes - in
Dhaka Metropolitan Area

Distribution of accidents by pain causes in
developing countries

Sidewalk levels of service - Mirpur Road
Pedestrian flow aL zebra crossing {Age distribution)

Pedestrian flow across Mirpur Road

Vehicular Lraffic flow - Mirpur Road

Pedestrian densities at sidewalks ~ New Market
Shopping Arca

Sidewalk levels of service - New Market
Shoping Area :

Yehicular itraffic flow - New Market Shopping Area
Pedestrian behaviour indices al crossings

Behaviour indices vs. types of conilrol

18

87

131

136

143



FIGURE

2

(gl

.
jo]
.

21

LEIST OF FIGURES

Grades of pedestrian access: a range of lactors
which may have to be considered according to
reguiremenits

Criteria for Lhe establishment of pedestrian
crossings

The basic elements of study arca’s analysis
Dhaka city: road Lraffic lighis

Mirpur Road: a major artery jn Dhaka «ity
Mirpur Road: pedesirian gonerators

Kirpur Road: traffic conditions

New Markel Shopping Area

Faciors influencing pedestrian behaviour atl
crossings

Pedestrian-vehicular conflicts alt signal-controlled

intersections
Preferred location of pedestrian crosswalk

Problem identification and perception

Proposed ETSPAM goals, objectives and stralegies

Planning framework

102

143

107

Moy

166

167

i69

183

185

194



uiv

LIST

OF

Annual pedestrian casualties,
Dhaka Metropolitan Area (1985,1986,1987)

GCRAFPHS

Pedestrian casualties in developing countries

Annual distribution of road accidents,
Dhaka Metropolitan Area (1976-1987)

General trend of road accidents,
Dhaka Metropolitan Area (1976-1987)

Monthly distribution of road accidents,

Dhaka Metropolitan Area (.Jan.

Pedestrian fatalities,

Dhaka Metropolitan Area (Jan.

Pedesirian serious injuries,

Dhaka Yetropolitanm Area {Jjan.

Causes of accidents in Dhaka city

Pedestrian traffic
Survey section | -

Pedestrian traffic
Survey section | -

Pedestrian traffic
Survey section 2 -

Pedestrian traffic
Survey section 2 -

Pedestrian traffic
burvey section 4 -

Pedestrian traffic
Survey section 4 -

Pedestrian traffic
Survey section 5 -

Pedaestrian traffic
Survey section 5 -

[low
Fast

flow
¥est

flow
East

flow
West

flow
East

flow
Hest

flow
East

flow
West

~ Mirpur
sidewalk

- Mirpur
sidewalk

~ Mirpur
sidewalk

- Mirpur
sidewalk

- Mirpur
sidewalk

- Mirpur
sidewalk

- Mirpur
sidewalk

- Mirpur
sidewalk

1985 1o Dec. 1987)
1985 to Dec. 14987)

1985 to Dec. 1987)

Road:
Road:
Road:
Road:
Road:
Road:

Road:

Road:

27

73

74

-3
=1

76

17

86

126

127

128

129




6.9

6.11

7.3

7.4

7.5

7.6

1.7

7.8

7.9

v

Pedestrian traffic crossing flow:
Mirpur Road - Survey sectiion 1

Pedestrian traffic crossing flow:

Mirpur Road - Survey section 2

Pedestrian traffic crossing flow:
Mirpur Road - Survey section 3

Pedestrian traffic crossing flow:
Mirpur Road - Survey section 4

Pedestrian traffic crossing flow:
Mirpur Road - Survey section 5

Yehicular traffic flow - Mirpur Road
(Number of vehicles)

Vehicular traffic flew - Mirpur Road
(Passenger Car Egquivalenl)

Pedestrian crossing flow - New Market Area

Yehicular itraffic flow - New Markel Area
(Number of vehicles)

Vehlcular traffic flow - New Market Area
(Passenger Car Equivalent)

Pedestrian behaviour at crossing "A"
Pedestrian bshaviour at crossing "B”
Pedestrian behaviour at crossing "C”
Pedestrian behaviour at crossing "D”
Pedestrian behaviour at crossing "E”
Pedestrian behaviour at crossing "F"
Pedestrian behaviour at crossing "G~
Pedestrian behaviour at crossing "H"

ﬂIH

Pedestrian behaviour at crossing

137

138

139

140

141

144

145

152

157
170
171
172
173
174
175
176
77

178



- Chapter 1

INTRODUCTION



1.1 CONCEPTUAL CONTEXT §

Environmental Conscioﬁsness has been the main stimulant for a new
Lrend in tfansport policy in many developed.countriesJ This change
seeks to achieve a balanced and harmonious coexistence between
pedestrians and vehicles. It revitalizes and protects urhban areas,
reduces the severity of accidents and renders substantial social and

econonic henefits.

¥nvirommental tratfic management is a set of technigues for
protecting the environment of an area against the adverse effacts of
vehicular traffic’ by measures designed to prevent the cniry of
exLranecus traffic. and to organize internal flows so Lhathhhey are
less damaging in their effects. These techniques aro usually
considered for positive discrimination in {avour of
pedestrians, public transport and bicycles.r [mprovement inp the
environmental aquality of an area following envirdnmental traffic
managemaent can be measured in terms of the reduetion in noise and
other poliution and.in the number of fatal or serious accidents. A
more subjective assessment cap be made in term% of the sffects on
the physical surroundings of the area - its buildings and its open
spaces -~ shich have a profound influence on our positive or negative

perception of a place.

(EpdestrianizaLion, .i.e., the adoption of streets specifically for

pedestrian  use, 1g the most compreheasive form of environmencal



e
tfaffic managemen£> Different sources indicate that this technique
was first introduced ip 1926 in Essen, Federal Republic of Germany,
but was receiving international attention only by the second half of
the 1960s. Today, this is an extensively growing phenomenon that has
been gaining//a considerable importance in the current trend of
modernization of urban activity centres. Implementation of these

.
concepts has been either totally ignored or too late in coming in

.

the developing countries where many great constraints in fimancial

resources and environment exist.

ﬁ%ﬁdestrianization, often in conjunction with other measures,
'brovides an offective answer Lo the aims and objectives of urban
development. in particular the improvement . of traffic [lows and

urban rencwal. Above all, it reduces traffic conflict and stimulates

shopplng?}

Growing énvironmental awareness and the perception of the commercial
ana historical values of town centres led to a desire for larger
traffic-free areas. Further, successful pedestrian areas in some
countries proved .an important factor in the rivalry among towns in
attracting business and employment, exhibitions and conferences.
This is particularly evident, for example, in Munich which has the
highest growth rates in the FRG in both high technology industries

and the tourist trade.

Q;anners and politicians regard an exceptional rise in turnover in

~the retail trade as the most important criterion for the success of



a pedestrian street (Monheim, 1986)?> Howevef. pedestrianization
itself cannol be seen as the only reason. It is more often a result
of improvements in the transhortation system both for vehicles
(tﬁrough the construétion of roads and car parks), and for public
transport. However, increased business in pedestrian areas has also
its disadvantages: commercial rents rise out of proportion and can
often no longer be met by weaker retail businesses and by non-
commercial temants. Another negative effect of pedestrian areas is
often the increased traffic in surrounding residential areas, both
from through traffic and parked vehicles. Aside from I£s immediate
effectiveness, the establishment of a successful pedestrian area
raises people’s regard for the gquality of thé urban environnment.
- !

(Eﬁgrovnd quality of the enviroament 1is closely associatied wiLh
freedom and safety of pedestrian movement{Table 1.1). Accessibility
of pedestrians is also a major issue of concern in transportation
planning a§ well as in physical planning. In the broad context of
urban planning, the civilized gquality of an urban area may-be judged
against the environmental quality of urban life. The provision of a

safe and better environment is, after all, the basic objective of

urban plannjng>

i.2 STATEMENT OF THE PROBLEM

The traffic menace in Dhaka city is one of the most controversial

Pt



Table 1.1 %‘&W{‘-qﬁn e e ).3:,1.

\\f\;a ),ﬁé*””’
ADEQUACY OF THE ENVIRONMENT
FOR PEDESTRIAN TRAFFIC

SAFETY - FULL SEPARATION OF PEDESTRIANS AND
_ VEHICLES WHEREVER POSSIBLE.
- NO MAJOR CONFLICT POINTS; NO
EXCESSIVE SPEEDS.

' - NO UNDUE PROXIMITY OF PEDESTRIAN
COMFORT : AREAS TO VEHICLE FLOWS OR VEHICLE
PARKS.

. - ADEQUACY OF PEDESTRIAN ACCESS
CONVENIENCE SYSTEM WITHIN THE AREA AND OTHER
AREAS.

- ADEQUACY OF ACCESS TO PUBLIC
TRANSPORT FOR PEDESTRIANS.

- NO DOMINANCE OF SCENE BY MOVING OR
VISUAL QUALITY PARKED VEHICLES.

- GOOD LAY-OQUT: SEATING, TREES,
FLOWERS, FOUNTAINS, ETC. )

- GOOD APPEARANCE OF FRONTAGE LAND
USE DEVELOPMENT.
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issues citizens have been facing in the course of continuous change
in  their wurban life. Many publications including press reports
expressed concern about the deteriorating effects of traiffic on the
public safety and on the environment as well. But many official
attempts, to investigate the dimensions and causes 6f'Lhe problem,
have always given disproportionally little attention to the
pedestrian traffic and the Street environment. Current
transportation and traffic management policies make the pedestrian
very secondary . when compared to the priority given to the vehicle.
Thus, pedestrian safety and mobility are sacrificed to the
expedience of the vehicle. Even the proposgd remedial measures for
Lthe identified issues have always been frustrated by administrative

and institutional constraints.

Pedestrians are frequently harassed and intimidated by increasing
volumes of vehicular traffic. They are the most vulnerable to road
accidents and their casualties always constitute a major proportion
amongst road fatalities and serious injuries (Graph 1.1). Accident

statistics indicate increasing trend in pedestrian casualties.

Pedegtrian mobility and accessibility,on the other hand, continue to
suffer a great deal due to the inadequacy of. walkways capacity,
uncontrol led land use configuration and ‘traffic generating
developments and inadequacy of traffic management system. Sidewalks,
when exist, are crowded by pedestrians particularly in commercial

areas, or misused by many obsStructions and by vendors. The existing

facilities and traffic control mecasures are not at all cxpected to



ANNUAL PEDESTRIAN CASUALTIES
| DHAKA METROPOLITAN AREA
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Source: Based on Dhaka Metropolitan Police - Traffic Division Reports.
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induce orderly pedestrian movement. No undisrupted walkway network
ciists in any part of the city and walking has never been regarded
as an -interdependant part of the overall circulation system. Thé
severe inadequacy bf public transport services has further
constrained the modal choice, especially of the low income Eroups,
and added more burden on walking. As the vpopulation density
increases, pedestrian free movement will be further restricted and
this will be reflected on the proper functioning of walkways and
pedestrian activity areas. In the meantime, as the city expands, the
latter mode becomes more inconvenient in commuting travels for long
distances. In such situation, provision of alternatives gain high
urgency, a matter if left unresolved will seriqusly slow down the
pace of future city expansion. These issucs justify the basic
necessity nol only to enhance pedestrian safe and freoc movement but
also Lo practically recognize walking as an indispensable part that

must be Integrated with the overall city’'s transportation systen.

Furthermore, pedestrians are in immediate contact with the
- deteriorating street environment and the surroundings caused by Lhe
damaging effects of traffic pollution, both physical and visual.
These effects have always been neglected in the implementation of
different Lrangport policies. Pifficulties incurred on pedes;rian
movement pose serious shortcomings on retail trade activities of

commercial centres.

Continuous ignorance of these issues will assist to forego important

Jopportunities of revitalizing urban lifce of this city. The rapid



growth of population will worsen the situation by ihcreasing the
severity of infrastractural facilities deficiency. Unless
appropriate strategies are planned and imp;emented. while
considering the pedestrian novement as the focal point of the
circulation problem and as a wmain precondition for a civilized
quality of wurban life, severe rcpercussions on this city’s urban
environment will be too hard to avoid. perhaps even before the turn

of this century.

1.3 RATIONALILIE OF THE STUDY

Faijure to recognize the impact of free and safc pedestrian movement
in the hbroad context of urban planﬁing in Dhaka city is a major
factor to which the present situation may be attributed. A corroct
diagnosis of these ills is essential and a Ffull knowledge of
possible courses of action is indispensable if we are to inprove and

safeguard what is still left of civilized life in this city.

An important fact to be seriously taken into account jn planning for
the circulation system in Dhaka city is strong anticipation of
dramatic increase in pedestrian and vehicular traffic ‘in the
foreseen future. From different projetions, it is guessed that the
population of the city will be between 8 million to 10 million by
the year 2000 AD. It means in a period of about 12 years, population

will almost double. According to RAJUK {the city development



authority} sources, the buildable lands in the city are almost
exhausted (Bashar, 19&8). Price of all categories of lands will be
on sharp rise in the face of growing land demand. Increase in
population and Ilack 'of buildable lands will gradually increase
population density through construction of high rise apartment and’
office buildings, even with thé possible expansion of the city. The
increase in density will be comparatively high in many residential
and commercial areaé leaving major impact on the already
overburdened ‘transportation systen. Mobility, accessibility and
safety of pedestrians and vehicles will becore - very challenging
future 1issues that will require efficient planning to face this
impending crisis. Successful expansion of residential development
towards north - Like Tongi, Joydebpur and Savar - will depend
largely on the introduction of efficient copnouting Lransport
services. Town planning will have a greater responsibility than any
time in the past. If land uses are left to develop solely according
to the [forces and incentives of the market, the above issues will
gradually become very unmanageable due to uncertainties of traffic

generation.

This study attempts to focus attention on the basic necessity of
considering changing trends and evolution of conceptual thinking in
urban transportation planning, as being experienced in many other
countries. TFor efficient circulation and to revitalize and protect
the urban life of this city, transportation on one hand and land use

on the other will have to depend on pedestrians. their numbers and

needs. Furthermore, problem identification and clear determination
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of the appropriate goals and objectives desereved an emphasized
recognition in this study as the fundamental factor for selecting
appropriate strategies and examining the vprospects of their

applicability. _ ~—

1.4 OBJECTIVES OF THE STUDY

I. To identify and assess the impact of pedestrian-vehicular
interaction on Lhe pedestrian mnovement, pedestrian safety, and other

related aspecits of the urban environment in Dhaka cicy.

2. To study the prevailing pedestrian traffic management
applications in Lhe ciLy.

3. To identify the general causes of pedestrian accidents and other

pedestrian and environmental traffic difficulties.

4. To identify the nature of the problems and prospecLs of
pedestrianization, with a view Lo revitalize the urban

environmental conditions and protect the pedestrian safety.

5. To examine Lhe pedestrian hehaviour at erossings and tho factors

influencing this behaviour.

6. To explore a range -of remegial measures for solution of the

different aspects of Lhese problens.

Chapter two of this research report presents main vital issues that

will help to understand the nature of the problem, as incurred hy
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- the pedestrian-vehicular interaction and inflicted on our urban
environments, for a ‘- clear conceptual approach to this study. This
includes a review of relevant literature and aspects of major
importance on pedes%rian planning, pedestrian traffic management,
design comgiderations and a review of the experience of some
countries in pedestrianization and related traffic restraint
methods. Chapter three presents methodology and investigation
techniques employed in this research. Chapter four identifies the
major pedestrian issues in Dhaka city and the causes of these
issues. thapter five describes the prevailing conditiens in main
pedestrian activity éreas in Dhaka city and presents a systematic
analysis bf the study areas. Chapter six presents [ield survey data
analysis of Mirpur Road and Néw Market Shopping Area. Chapter seven
s an attempL Lo investigate the nature and causes of the pedesLrian
behaviour at different types of crossing facilities. Chapter eight
proposes a number of strategies designed to deal with a selected
List of goals and objectives. These are a part of a proposed package
of recommendations on issues of maja} concern to pedestrian movement
and salety as an integrated pari of the guestion of revitalizing the
urban environment of  Dhaka city, and perhaps other urban
environments in Bangladesh. This study concludes‘in chapter nine

where the applicability of the proposed stratcgies is tested in view

of different contexts.



PEDESTRIAN-VEHICULAR
INTERACTION AND THE
URBAN ENVIRONMENT
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2.1 INTRODUCTION

Improvement in the environmental quality of our towns should always
be considered as a top priority in urban planning and management.
The adverse consequences of traffic in the urban areas have exceeded
their grave limits and continue to pose a major challenge to all
efforts striving towards a more civilized quality of life. Accident
rates are very alarming. Difficulties incurred by traffic on the
urban environment constitute major issues that usually lack a well
deserved attention. A great deal of inconvenience has increasingly
become a part of life in the urban streets; elderly people and
children frightened of crossing the road or confused by the close
passage of vehicles: parents anxious when their children are out on
the road: difficult conversation on pavements on account of traffic
noise. This is in addition to the unhealthy atmosphere and nuisance
caused by fumes, and the viswual impact on the 1lively wurban

townscape.

Unless positive policies and appropriate techniques are adopted and
implemented, these consequences will ultimately become more serious
andr less manageabale in the future. This is quite evident
ronsidering different aspects of current trends. This chapter
presents some important issues that will help to understand the
hature of the problem inflicted on our environments for a clear

conceptual approach to this study. This will include a review of



13

relevant literature with the main focus on pedestrian traffic and
related topics on pedestrian safety and convenience, and traffic

restraint measures. especially pedestrianization.

2.2 THE NATURE OF URBAN TRAFFIC

2.2.1 Cirty and Traffic

A city is a central place with many activities. [t functions as a
system in which transport is one of the bonding subsystems. In

conventional spatial terms, its total area is divided into spaces

for residence, spaces for production (of goods and services) and
spaces for mobility, this last category being continuous contiguous
strips of space providing connectivity between all other spaces. low
a city works and grows is often dependent on the proportion of gpace
devoted to these three principal uses and the arrangements made for
movement. The physical layout of the city, constrained by
geographical or Lopographical features, is also defined by its
economic and functional activities,and by the constraints imposed by

the city’s size.

Traific 1is a function of activities, and traffic iS concentrated in
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cities because act;vities are concentrated there. It s
characteristics of activities in cities that they mainly take place
in buildings, or im places such as markets, depots and stations
which for the purpose of this description can be termed buildings.
In" cities, therefore, traffic can be said to be a function of
buildings. The patterns traced by all the pedestirian and vehicular
traffic as they move about are closely reijated to the manner in
whcih the buildings are arranged. The journey patterns are extremely

compiicated.

2.2.2 The EFssence of the Problem

With the importance of Lhe vehicle, attention should be drawn to the

difficulties arising from its extensive use.

2.2.2.1 ACCESSIBILITY
Yehicular accessibility is the degree of freedom for vehicles to
circulate and to penetrate to individual destinations and to stop on
arrival. There are two nain requirements for good accessibility.
First, vehicle users should be able to move from one part of a town
to another - or beyond, in safety and with reasonable Speed,
directness and pleasantness. Second, on arrival in the vicinity of
his destination, the driver should be able to penetrate without
delay close to his final destination and Lo stop there without

restriction.



2.2.2,2 DETERIORATION OF ENYIRONMENT
The penetration of motor vehicles throughout urban areas is bringing
its own peculiar pénalties of accidents, anxiety, intimidation,
noise, fumes, vibration, dirt and visual intrusion on a vast scale.
This is in addition to delays in traffic jams and difficulties of

parking.

Safety: The most important aspect of the deteriorated environment is
the question of safety. To be safe, to feel safe at all times, to
have no serious anxiety that members of the family will be involved
in a traffic accident, are surely prerequisites for civilized life.
Agalnst this standard, a great deal is left to be desired. There are

now virtually no urban streets thal are completely safe.

Noise: The motor vehicle is responsible for a great deal of noise

pollution. Traffic wnoise is the predominant noise nuisance in the

city. Buses and heavy commercial vehicles are the main sources
of noise.
Fumes and Smell: Fumes contain, amongst other substances, carbon

monox ide, unburnt clements of fuels and carbon dust. Carbon monoxide
is toxic, and carbon dust can act as a carrier for carcinogenic
{(cancer producing) compounds. In conditions of sunlight, fumes can

develop as eye and throat irritants.
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2.2.2.3 PEDESTRIAN MOVEMENT

Freedom of pedestrian movement is closely associated ui?h the
quality of the environment. The simple act of walking plays an
indispensable part in the transport system of any town. Waiking
accounts for many medium-distance movements, virtually all the final
- distribution from bus stops and other vehicle parks, and a vast
amount of wcasual coming and going. Therefore, pedestrian movement
should be enabled to take place in reasonable comfort and safety.
Walk;ng is aiso an integral part of any other matters, such as
looking in shop windows, admiring the scenes, or talking to people.
The freedom with which a person can walk about and look around is a
very useful guide Lo the civilized quality of an urban area. Judged
against Lhis standard, many of our tLowns now leave a great deal to

he desired.

2.3 ENVIRONMENTAL AREAS AND THE

PEDESTRIANS

2.3 .1 The Concept

As city traffic has been described earlier as a function of

buildings, the problem, essentially, is a matter of rationalizing
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the arrangement of buildings and access ways. "Traffic in Towns”
report compares +the circulation problem with that arises every day

in the design of buildings, and illustrated by the familiar case of

corridors and rooms {Buchanan, 1963).

There must be areas of good environment where people can live, work,
shop, look about, and move around on foot in reasonable freedom from
the hazards of motor traffic, and there must be complementary
‘networks of roads for effecting the primary distribution of traffic
to the environmental areas. These areas are not {ree of traffic, buf
the design would ensure that their traffic is related in character

and volume to Lhe environmental conditions being sought.

2.3 .2 Characteristics of

Environmental Areas

The concept of environmental areas describes them as the areas or
groups of buildings and other development in which daily life is
carried on, and where the maintenance of a good environment is of
great importance. Any kind of development - residential, industrial,
commercial, etc. or even mixed uses - can form an environmental
area. But naturally, the environmental standards will vary according

to the kind of area. Safety is. in all cases, a major consideration.
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No sociological content is implied by this concept. There is no
connection, for example, with the idea of neighbourhoods, the
concept 1is no more ana no less than a method of arranging buildings

for traffic.

Special mention is wmade of the design of residential areas for
traffic. The main wuser requircments are the accessibility of
vehicular traffic to their dwellings and garages, and the ability of
the residents to Llive in conditions of maximum safety and freedom
from the nuisance of moving vehicles, and to send their children out

to play and Lo school with the minimum of risk.

These requircments are very close to what is commonly known as the
"Radburn layout”. Developed by Clarcnce Stein and Henry ¥right at
Radburn in New Jersey (USA) in !928. the main principles of this
system are:

(i) the creation of a superbiock (or, as described eariipr. an
environmental area) free fronm through traffic., and

(ii) the creation of a system of pedestrian footpaths entirely
separate from vehicular routes, and linking together places

generating pedestrian traffic.

The several ways in which vehicles menace environment are mainiy
felt by pedestrians. Pedestrians are most immediately in contact and

at risk with the adverse effects of vehicies. Their environment is
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in a great need for protection. Therefore, the pedestrian traffic
environment, 1its interactive role with the urban environment, and
the pedestrian-vehicular interaction as a major aspect, deserved the
due attention 1in this study. [t is a very vital issue of the urban

transportation, w«which in turn is a major issue of the comprehensive

problem of town planning.

2_1 PEDESTRIAN TRAFFIC

.

CONSIDERATIONS

2.1.1 Iintroduction

A pedestrian is Tany person afoot” and his involvement in traffic
is a major consideration in the design of urban road networks. Due
Lo the .demands of vehicular traffic in congested urban areas, it is
often difficult to make adequate provigkons for pedestrians. 'Yet,
this nmust be done as pedestrians are the life blood of our urban
areas, particularly in the busy coamercial areés; In generai, it has
been found that the most successful shopping sections are those
which provide the most comfort and pleasure for pedestrians.
Pedestrian facilities include sidewalks, crossings and traffic

control [features on roads. Also, they are parts of busg stops and

-
+
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other loading areas.

In any attempt to improve transportation networks, the requirements
of circulation should be faced as one overall problem. The role 6}
pedestriah movement 1is an aspect which until recently has been
neglected. This negligence is still notorious in the developing

countries.

2.4.2 Pedestrian Traffic and

Transportation Plann ing

The concern for pedestrian and other forms of non-motorized
transport has been long in coming. Among the many expianations, it
Ls appropriate to mention that Lhese categories of transport,
because of their low speed and high movement flexibilicty, require
little in terms of infrastructures, capital expendilures, operattion
and maintenance costs. The lack of technological sophistication and
of heavy financial requirements contributed to a general disregard
for these types of transport in the face of the najor technical,
political and fimancial requirements of motorized modes of transport
(Bovy, 1975). Pedestrian movement efficiency and flexibility is, in
a way, a handicap for this type of transport, since it allows

faster, heavier and bigger transport technologies to dominate and

get an overwhelming share of space in rights-of-way, leaving
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marginal left-over space for slower pedestrians and oLher non-
motorized transport. It is often recognized that governments tend to
opt for more visible types of achievements like freeways and mass

transit projects than more simpler pedestrian facilities and traffic

management schenes.

As pedestrian traffic is far more fluid and adaptive than vehicular
traffic, pedestrian facilities have been designed inattentively, or
have resulted more or less as by-products from the formal
architectural layouts of bulldings. Planning for pedestrians must
have the aim of providing a more safe. pleasant and aLtractive
environment. It must provide continuous pedestrian circulation
integrated wilh the .interfaces of other components of the

transportation networks.

2.4._.3 Pedestrian Access

The extent of freedom that can be provided for pedestrians in an
area, “ilh intensive pedestrian activities, has an important effect
on the proper functioning of that area and on the quality of
environment that can be provided. With the development of rapid
mechanical means of transport, and the ever-growing attraction of

commercial and cultural activitjeS,@?ie functions and purposes of

existing streets have a different meaning to both pedestrian and

.

-
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driver. From the pedestrian point of view, a street can act as a
means of communicatién between one point in a town and another. as-
access to buildings and as a public space for play and leisure. The
pedestrian and driver’s conflicting requirements result inrdanger
and inconveniences to both, espesially to the pedestirian, as well as
.adding to other difficulties like <congestion. The present
arrangements of existing streets need to be reorganized to provide
an appropriate layout which separates pedestrians and vehicles

according to their needs and activities.

Crades of separation were recommended tb be achieved by defining
different grades of pedestrian free movement as part of the overall
circulation network (Antoniou, 1971) (see Fig.2.1). In order to
pursue a definition of grades, it was deemed necessary Lo consider
such  factors as the amount of vehicular traffic that couid be
absorbed safely and conveniently, the Lype of vehicular movement

gencrated by particular activities, ete,

Definition of accessibility in urban areas have tended to
concentrate mainly on problems relating to vehicular traffic.
Consequently, pedestrianization is often seen in isolation from the
circulation problem, and hence only safety and amenity aspects are
inciuded {(Antoniou, 1971). Until recently, studies had mostly been
limited to analysis of individual and isolated shopping streets'and

nol as a part of the overall circulation network.
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If the aim of circulation planning is to improve accessibility at
the various levels of the circulation network, it is important to
coordinate a primary system for'pedestrian movement related to key
facilities and available means of transport. Oniy then it is
possible tb consider the most appropriate travel system, according
to the particular requirements which have to be met within the

integrated network systea.

2.14_A Pedestrian Accidents

Pedestrian casualties comprise a major proportion "amongst the
various classes of road users. The safety of pedestrians in town
planning and traffic management still poses a serious challenge to
Lransport planners and practitioners due mainly to the nmulti-

dimensional aspects of pedestrian accidents.

2.4.4.1 AGE FACTOR
Children and the elderly are disproportionally the pedestrian
victims. The elderly are particularly vulnerable probably because of
decrease in their abilities to perceiQe oncoming vehicles and
because of their lessened agility and speed of movement to cross the
roadway quickly. Small children are vulnerable pedestrians hecause
they are more easily hidden from the driver’'s view and because they -
are 1Inattentive and careless in traffic-due to ignorance. Children

have all the problems of other pedestrians in addition to the use of
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streets as play areas.

2.4.4.2 TYPES OF PEDESTRIAN ACCIDENTS
An  important study by Snyder and Knoblauch on over 2000 pedestrian
accidents in 13 major cities led to the following list of the 5 most

frequently noted types of accidents (Institute of Transportation

Engineers, 1976):

Dart-out (First Half) (24 per cent). ‘A pedestrian. not in an
interséétion crosswalk, appears suddenly from the roadside.

Dart-out (Second Half) (9 per cent). This is the samec as the dart-

out. described for the first half above, except that the pedestrian
covers hall of a normal crossing before being struck.

Intersection ash (8 per cent). This Category covers cases similar

Lo dart-outs with regard to pedestrian exposure to view, but the
incident occurs in or near a marked or unmarked crosswalk at an
intersection.

Multiple Threat (3 per cent). The pedestrian is Struck by car x

after other cars blocking the vision of car X stopped in other lanes

going 1in the same direction. and aveiding hitting the pedestrian.

Yehicle Turn Merge with Attention Conflict {7 per cent). The driver
is turning into or merging with traffic: the situation is such that
he attends to vehicular traffic in one direction and hits the

pedestrian who is in a different direction from his attention.
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2.4.4.3 PEDESTRIAN ACCIDENTS IN DEVELOPING COUNTRIES
In few of the cities 1in developing countries accident data were
collected such that a detailed breakdown of road user classes could
be obtained (Jacobs and Sayer, 1984). The class of road user was
often divided simply into "pedestrian” and "vehicle occupant”. These
data provide insight into the fact that .the proportion of pedestrian
casualties 1s substantially higher in these cities than in urban

areas in a developed country like Britain {Graph 2.1).

2_4;5' Pedestrian Risk in Crossins
‘ Roads
214.5.1 DEFINITION
Risk or hazard nmay be cxpressed as an accident rate. When a
pedestrian Crosses a road, some measures of the risk thal he or she
faces can be given by relating the total pedestrian flow to the
number of pedestrian casualties that have occurred on that section
of ;oad. Absolute values of risk would require knowledge of
pedestrian flows over long periods of time, which is not a feasible
proposition. HMHowever, it is possible to derive estimates of risk by
using sample data.(fn a number of studies, usiné,casualty counts and
pedestrian flows, risk 1is defined as (Grayson, 1987; Institute of

TransportaLion Engineers, 1976):

Casualties per year
Pedestrian risk = —=~=--———memem x 10
Pedestrian flow per hour
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2.4.5.2 RISK PATTERN
In 1961, a study made‘on seven roads in West London shows that near
junctions the nmost ,dangerous place to cross the road is within
45.7 m (50 yards) of an official crossing, and the safest at signal-
controlled crossing (safer than at zebra crossing). The risk is
higher in the vicinity of junctions than far from then {Dept. of
Scientific and Industrial Research, 1965). Similar studies were
conducted in London and in four provincial towns in England
indicating similar results. This contradicts doubts. in  some
engineers minds as to Lthe exact value of zebra crossings in relation

to pedestrian safety (0'Flaherty, 1974).

[n 1962 and 1983, more studies werc carried oulL in West l.ondon by
the Transport and Road Reséarch Laboratory (Grayson, 1987). In both
Lhe cases, the pattern-of risk was substantially the same, although
the ovgrall level of risk decreased. Pedestrian crossings remained
Lhe safest places al which to cross the road, and the area within 50

meLers of signal-controlled crossings at Jjunctlons the ngost

dangerous.

Furthermore, the risk to the younger (<16 years) and older {>60
years) people is considerably greater than the [6-60 age group. The
risk for wmen is higher than that for women. it could be shown that
this was because more men use thelhigh—risk arcas in which Lo cross

the road and fewer of them use pedestrian crossing facilities

{0'Flaherty, 1974: Grayson. 1987).
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2.4.5.3 PEDESDTRIAN RISK IN THE DEYVELOPING COUNTRIES
A study of pedestrian risk rates in two cities of the developing
countries 1illustrates the ,greater degree of risk in crossing busy
shopping streets thah in urban areas of a developed country like
Britain. The levels of risk in Nairobi (Kenya) and Surabaya
(Indonesia) were much higher than in Britain for similar levels of
vehiculaf flow. At a.flou of 1500 vehicles per hour, for exanple,
the risk rates were 86 per cent and 172 per cent greater in Nairobi
and Surabaya respectively than in Britain: at a flow of 3000

vehicles per hour the rates were 180 per cent and 260 per cent

greater (Jacﬁbs and Saver, 14984).
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2.5 PEDESTRIAN TRAFFIC MANAGEMENT

Most pedestrian management measures are aimed at segregating the
pedestrians from thé vehicular traffic. When complete physical
segregation is not feasible, controls are aimed at restricting
pedestrian movement on the carriageway to particular locations and,
if possible, during particular times. Measures in use are pedestrian

channelization and provision of pedestrian signals and Crossings.

2 _5_1 Pedestrian Channelization

This means the use of sidewalks in conjunction with guard-rails or
barriers so that pedestrians are kept off the carriageway at certain
locations. AL dangerous locations and Lo avoid unwanced
interruptions to traffic, guard-rails will need to be used both to
keep pedestrians on the sidewalks and to canalize the Stream of
pedestrian traffic wishing to cross the road. The pedestrian guard-
rails should be used wherever the uacontrolled crossing of the
carriageway by pedesrians would seriousiy impede and delay vehicular
movements and_ cause hazards to the pedestrians. The following

Situations generally warrant the provision of pedestrian guard-

rails (The Indian Roads Congress, 1977):
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-

(i) at complex intersections where because of physical and traffic
conditions pedestrians are subject to unusual or extreme hazards if

permitted to cross indiscriminately;

{ii) at public transpoft loading islands where jt is necessary to
confine pedestrians to travel on predetermined crosswalks areas;
(iii) at locations where it is necessary to compel the pedestrians
to use facilities such as overpass or subway;

{iv) at locations of exits from schools, factories, cinema houses,
stadiums, etc. where there will be sudden surge of crowd. and where
pedestrians will be tempted to cross the carriageway at their will

without regard to vehicular traffic.

The pedestrian guard-rails should be of sufficient heignt and so
constructed as to make it difficult for pedestrains Lo 70 through or

Jump over. They should be of sturdy design.

2.5_2 Pedestrian Sidewalks

Pedestrian sidewalks should be provided on all new facilities and

existing facilities as far as practicable. In order to induce people
to remain on the sidewalk, its surface must be at least cqual in

merit to that of the carriageway. It cannot be accepted that people
will walk on a broken or uneven sidewalk when a smooth and flat

carriageway is beside it. Pedestrians will be more discouraged to
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use unpaved sidewalks {of ordinary earth) which are dusty in sumaer

and muddy in rains.

The wutility of pedestrian sidewalks is eroded by hawkers and
vendors. Sidewalks are quite often invaded by shopkeepers display
materials and sign-boards and by stacked construction materials.
These conditions should be severely discouraged by strict
enforcement -of rules to enhance the safety. comfort and convenience

of pedestrian movement.

2.5_3 Pedestrian Crossings

{1} AT GRADE FEDESTRIAN CROSSINGS

Al grade pedestrian crossings should- be located where the least
amount of conflict results between pedestrians and vehicles. To
minimize curb-to-curb walking distance, crosswaliks at intersections
should be located well back from the intersection area. At the saoe
time they should be near enough to the intersection to encourage use
by pedestrians and to permit full benefit from the traffic control

devices.

At grade pedestrian Crossings are normally regulated by controi and

protective devices; those commonly used are:
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(a) Crosswalk markings, visible both day and night.

(b) Street lighting in the vicinity of pedestrian crossings.

(c) Pedestrian refuge islands, medians or other channelizing

islands.

(d) Traffic signal controls with seperate "Walk” and "Don’t Walk”

indications.

(e) Barriers or fences between the sidewalks and vehicular traffic

lanes to prevent pedestrian Crossings at points of hazard or where

unreasonable interference to traffic would result {as discussed
earlier).

(f} Barriers, fences., or plantings in the median to prevent
Crossings on divided highways, especially at locations other than

those designated for crossing.

Other methods of increasing efficiency of pedestrian crossings:and

traffic operations in arecas of heavy pedestrian-vehicular conflice

k-3

are: -

(1) Elimination of turns.
(2) Provision of seperate signal phases for pedestrians.

(3) Elimination of some crosswalks.

The conversion from two-way to one-way operation results in a

’

reduction in pedestrian-vehicular conflicts. Interference is further
reduced by the elimination of ¢nc or more turning movements,

sonetimes a necessary measurc during peak flow hours. High
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intersection capacity can thus be maintained, but it is not fitting
unless turning movements can be made at nearby intersections without

undue inconvenience.

The most hazardous pedestrian crossings are at locations where wide
expanses of street areas are involved. Yehicle speeds are usually
higher, and the pedestrian is vulnerable for a longer period of
time, In”;hese instances channelization will effectively serve hoth
vehicular and pedestrian movements. The use of channelizing islands,

pedestrian refuge islands, loading islands and combinations can de

-much to guide and assist proper pedestrian movements.

The locaLion of the pedestrian cross-walk at intersections should

fulfill the following conditions Lo ensure safety of the traffic:

(a) Adequate visibility so that the driver of an approaching
vehicie has clear view of the traffic on the crosswalk and on the
pedestrian sidewalks.

(b) Sufficient space on the pedestrian sidewalks for the pedestrian
to wait.

(c) Freedom from obstructions, such as trees, sign posts and
electric posts in the path of the PedEStriqns at either end of the

crosswalk.

The uncontrolled crosswalk {zebra crossing) is simply an

uncontrolled portion of the carriageway that is reserved for the use o



35

of pedestrians crossjing the road. Unlike the mandatory traffic
signals, the usefulness of the zebra crossing is dependent on the
extent to which the driver is willing to yield the right-of-way to a

pedestrian stepping on the crossing.

(2) SEGREGATED CROSSINGS

Pedestrian segregated crossings should he provided where pedestrian
volume and vehicular traffic volume favour their use. lLocation and
design ol pedestrian subways or'ovérpasses require individual study.
They may be warranted where Lhere are heavy peakl pedesLrian
movements, such as al central business districts, factories, school
or athletic fields in combination wiLh moderate Lo heavy vehicular
traffic, or where abnormal hazard or inconvenience Lo pedestirians

may otherwise result.

Pedestrtian subways or overcrossing structures are not likely to be
used unless it is obvious to the pedestrian that it is easier to use
such facility than to cross the carriageway. Structures that
necessitate pedestrians walking up and down stairs are not likely to
be used unless strict Acontrol nmeasures are used. Ideally all
crossings shoqld be of this type since thér; is no possibility of
conflict between the pedestrian and the vehicle. Unfortunately, this

type of crossing also happens to be the most expensive.
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2.5_.1 "Trafflc Signal s

Traffic signals are used in a variety of wa}s to control pedestrian
movement across the carriageway. The most widely used procedure is
simply to allow pedestrians to cross with the signal lights when
opposing vehicular traffic is normally brought to a standstill at a
juncfion. Although this is efficient in majority of cases, problems
may arise through conflicts between the pedestrian flow and turning
vehicles. When this occurs, a seperate pedestrian phase may have to
be jncludedl in the signal cycle. When pedestrian volumes are very
high, vehicular traffic is moderate, and streets are so narrow that
it is not possible to have seperate traffic lanes for turning and

straight-ahead traffic, consideration should be given to the use of

an all-red period during which the pedestrians take the shortest way

across the intersection rather than the traditional rectangular

route.

Signal-controlled crossings are also provided at locations other

than intersections where considerable pedestrian traffic

accumulates.
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2.5.5 Criteria for Establishing
Pedestrian Crossings

Standards and guidelines are needed by the traffic engineer to
facilitate selecting the most appropriate level of pedestrian
control to handle a given situation. Currently, engineering
judgement 1is the criterion used to justify the installatipn of
pedestrian signals and pedestrian phases (Institute of
Transportation Engineers, 1986}. The most important considerations

in deciding on the installatiom of pedestrian iadications are:

(1) Pedestrian flow.
(2) Traflic volumes.

{3) Type of pedesirians.

A number of methods used in justifying these crossing facilities are
based on the freguency of the occurrence of adequte gaps in traffic
for the wuse of pedestrians. They also assume that vehicles ‘and
pedestrians arrive at random intervals in time. No theoretical
allowance is made for saving in accidents in the methods referred
to, although in practice some SU&h allowance has to be made (Dept.
of Scientific and Industrial Research, 1965). But the need for these
regulating devices is most often indicated by the accident
statiétics at particular locatioans, although criteria based on the

economic savings have also been suggested (0’Flaherty, 1974).
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A very extensive analysis appears to have been made by YUnderwood
(Dept. of Scientific and Industrial Research, 1965). He assumes that
the maximum permissible delay Lo pedestrians should be that level at
which the raté of increase in delay, with increasing vehicle flow,
begins to accelerate. lie derives minimum vchicle flow figures from
this assumption . To define the minimum pedestrian flow necessary,
he assumes that on the average no more than one pedestrian should be
waiting to cross at any time. Using these facts, he derives
expressions from which the curves in Fig. 2.2 have been drawn. Thesc
indicaLef for wvarious levels of vchicular and pedestrian flow,
whether an uncontrolled crossing is nnedgd or not. In addition,
Underwood derives conditions for the establishment of traffic signai
conlroi, as shown in Fig. 2.2, by assuming that Lhis was neccessary
if the proportion of time available was less Lhan 60 per cent ol the

Lotal time.

The disadvantage of this and other similar types of analyses of the
crossing problem is that they all depend on some necessary arbitrary
assumptions concerning the level of pedestrian delay that can be
permitted, the value of pedestrian Ltime, and the extent to which

pedestrians are prepared to suffer delay.

‘u' ‘t
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2.6 DESIGN STANDARDS

The measures discussed should aid the creation of paths for safe and
convenient pedestrian movement. It should wake it possible to
provide a continuous pedestrian pattern within the target areas

which link the focal points of activity.

The‘ basic elements of a walkway system are the various paths, the
nodes involving acLivity conccnirations, the intersections, and the
vertical access Lo overpasses and subways. In providing a walkway
system, the general aim shoulﬁ be Lo express a uniform design
identity throughout. in terms of function and visual quality, and Lo
aid the pedestrian Lo orienL hirself and be aware of his right to
use such areas. The overall system must be direct and easy Lo
conprehend and should avoid repeated changes in directLion. (Design
standards revicwed below are nmainly based on: 0'Flaherty., 1971;
Antoniou, 1971: AASHTO, 1973: Institute of Transportation Engineers,
1976: The Indian Roads Congress, 1977: Sharma, 1985; Davis and

Braaksma, 1987; ctc.)

2.6 _1 Walkway Capacity and

Width Considerations

A walkway capacity is influenced by the great fluidity and easy
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f
. . . . ]
adjustability of pedestrians to different space conditions. Other

factors affect the vcapacity of walkways. For example, during ruSh
hours certain sideu?lks have essentially one-way and comparativel}
fast moving pedestrian traffic. The capacity under such
circumstances would be greater than that in shopping areas during

shopping hours where pedestrians are moving casually and in

different directions.

The capacity of paths (sidewalks) may be taken as 39 persons per
meter (12 persons per foolt) of width of paverent per minute, after
deducing 0.5 m (1:5 ft) “dead width” (! m in shopping areas).
Suggested minimum width is 1.2 m (4 ft) for residential areas and

1.4 m (6 ft) Tor commercial or ma jor school'routes.

Similarly, the size and layoul of particular nodes will depend upon
the kind of pedestrian activities that take place in an area. Each
Situalion presents diflferent prdbiems, Logether with different
opportunities [for solutions. At the intersection of an activity
node, a ninimum width of 9.5 m (3! ft) is needed to allow for
variations in walking speeds due to window shopping and for
convenience of movement. At intersection nodes, pedestrian movements
are likely to be the heaviest, converging from various directions,
Therefore, a wider area than the recomménded ﬁath will be required.
Such nodes must be primarily desigoed for the purpose of

accommodating intensive pedestrian travel and must allow for

orientation and directional changes.
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2.6.2 Vertical Access

Assuming tLhat a change of level is required. a decision whether to
construct an overpass or an underpass (subway) is generally
determined to the physical characteristics of the area. However, the

use of vertical access facilities, e.g., by staircases, raaps,

escalators, lifts, etc., will be necessary.

To make such facilities more inviting, the differences in walk
levels should be minimized. Slairways should not give the appearance
of being steep. A landing should be provided for every 1.5 to 1.8 nm
(5 to 68 ft) change in elevation, which is approximately eye height.

The treads should not be less than 28 cn {0.92 ft) wide, and the

risers not be more than 15 em (0.5 {t) high.

Pedestrian ramps are gencrally preferred to stairs. Ramps requirc
greater travel! distances than stairs but  are much easier to

negotiate by the physically handicapped and people with baby

carriages and shopping carts. Gradients of ramp should be not more

than 15 per cent and preferably not steeper than 10 per cent as
recommended by AASHTO (1973). J. Antoniou recommended a maximum
gradient of | m ip 12.5 m (Antoniou, 1971). A maximum acceptable
length, neasured horizontally, should be 36m. If a greater length is
required, a flat section should be provided with a minimum length of
1.5 m. To limit the space required, stairs or ramps may be made more

compact by reversing direction or by a winding alighnment.

I}I}\:‘ [
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When escalators are used, they normally operate at a slope‘of 30
degrees and thus take dp less space than ramps.

The vertical clearance over roadways at pedestrian overpasses should
be slightly higher than the minimum vertical clearance for vehicular
structures. This additional height requirement results in a
difference in elevation between a walkway at roadway level and the
walkway of the pedestrian overpass of between 5 and 6.7 m (17 and 22
fE)- {t is genecrally desireable Lo nminimize this differcnce in
elevation by depressing the roadway or raising the approach te the

pedestrian overpass.

Pedestrian subways should have a vertical clearance of 2.4 m and, in
some cases, 3 m. While this facility is being considered, thought
should be given to any possible necd for its supervision and
maintenance as this type of crossing can be subject to vandalism and

other criminal acts.
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2.7 PEDESTRIANIZATION: EXPERIENCE
IN SOME COUNTRIES
2._.7.1 Changing Trends

Many European and American towns and cities are experiencing a new
trend in transport policy. Policy makers no longer accept as the
norm the urban street where the motor vehicles totally dominate Lhe
pedestrian and the cyclisf. Instead, many now seek to achieve a
balanced and harmonious coexistence between the two (Hass-{ian,
1986). This change leads not only to more livable streets and hetter
protection of urban areas, but also to a reduction in the severity

of accidents and Lo enormous social and economical benefits.

Poiicy change has grown out of an increasing awareness of
environmental problems in urban areas and the realization Lhat
without some fundamental action, the functioning of our cities is
threatened. Just as the environmental consciousness varies from
couniry to country, so does the extent to which the policies of

traffic restraint have been implemented.

In the cities of the developing countries, planning for pedestrians
is a wvery arduous and complex task for the transportation planner
who has to face various practical constraints while formulating

policies to strike a balance of convenience among the various road
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users. In wurban transportation planning so far, pedestrians have
largely been neglected. However, some developing countries, for
example India, have recently started planning new schemes with

pedestrians as the main focal point.

Following is a brief review of the experience of some developed
countries (Britain, The Natherlands and Federal Republic of Germany)
in additien to the Indian experience in Bombay. Reviewing such
examﬁles will highlighten the concepts and possible measures that
may help to induce the development of similar trends in Dhaka city

and other urban arcas in Bangladesh.

2.7.2.1 PEDESTRIANIZATION
¥hile ideas Ffor pedestrianization were developed in Britain in the
1930s and 1940s, the first purpose-built pedestrian precincts were
not opened until the eariy 1950s (Hass-Klan, 1986). The same type of
precinct also became a feature of Lown centro developments in the
new towns, and from the 1960s such pedestrian facilities were both

conmon and popular in British towns.

The first closure Lo motor traffic of significant lengih of an
existing street was in Norwich in 1967 - some forty years after

Germany's first street closure (in Essen in 1928). Liverpool began
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closing some city centre streets about a yeér later, closely
followed by Leeds (19%6)- However, neither excluded buses from these
streets. 1t was regarded desireable to keep buses in pedestrian
Streets because of the accessibility that they afford, particularly

to shops.

Most British pedestrianization schemes were carried out during the
1970s. However, in terns of both scale and design standards, the
schemes are modest compared with those elsewhere in Fuorope.
Furthermore, there has heen little recent investigation into the
impact. that pedestrianization has on traffic, trade and commerce

after closure. But observations alone indicate positive results.

Many of the pedestrianized shopping streets are largely dominated by
national chain stores. The pedestrianization of the 1970s may hardly
be described as helping to create attractive urban space for
recreation or tourism. [t appears, however, that there might be
signs of improvement recently. First, there seems to be a revival of
plans for pedestrianization, and secondly those plans show signs of

being considerably more sophisticated and directed towards creating

an attractive urban environment and not merely getting the cars off

the streets.

2.7.2.2 TRAFFIC RESTRAINT
Influenced by the Buchanan report (Ministry of Transport), many

local authorities in Britain had ideas, in the late 1960s and early
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19705. of developing "environmental areas”. Most schemes were a
combination of housing improvement, traffic restraint, and many
different tiypes of ,Street improvement. Environmental improvement
included pedestrianized streets, children’s play areas, car parking

spaces, garages, trees and landscaping.

Iin the city centre, the main weapon of traffic restraini during the
1970s and 1980s has been parking restrictions. In addition to
'parking regulations, several towns have succeeded in improving
public transport as a means of reducing private transport to the
town centre. Considerable success has been observed where low fare
policy and intcgrated transport approach are applied (as in

Sheffield and Newcastle).

2_7 .3 The Netherlands

2.7.3.1 THE WOONERE
The Woonerf - literally, living yard - has been tﬁe most celebrated
Dutch contribution to urban environmental traffic management in the
last decade (Kraay, 1986). Originating in a 1975lreport from the
Netherlands Associatiom of Local Authorities, the idea has been
widely applied in Dutch towns and cities. But the woonerf is only
part of a whole package of measures - including the design of urbaﬁ

traffic environment, legisliation and law enforcement, information -

and training - to influence driver behaviour and thus improve hoth
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road safety and quality of life. It differs from a normally
structured residential street, because the paved area can be
{partly) wused for traffic as well for playing, walking and parking.

But this area has no function for through traffic.

Emphasis has been put on structuring the residential area so that
road users, especially drivers, are induced or compelled to drive
slowly. The principle is based on the introduction of special rules

for hbehaviour and points out these rules through placing traffic

signs.

2.7.3.2 RECENT RESEARCH RESULTS
At Lthe end of 1970s, a number of shopping, village and city
woonerven were created. Streets and residential areas were also
reconstructed without the intention of turning them into woonerven.
Research of the Institute for Road Safety Research (SWOV) into the
effects ofl countefmeasures in woonerven and other infrastructural
Counterneasures showed that accidents were reduced but without
significant difference between two types of experimental areas. It
also showed that the reduction in accidents., in all Lypes of
experiments, was greatest for pedestrians. As an experiment,
rigorous countermecasures were taken S0 as Lo increase safety and
-habitability. The road sy;tem was divided into arteries, access
roads and residential streets. Each type of roads was reconstructed

according to function.
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In residential streets, the appropriate sets of measures vary from
fairly simple -ones {one-way traffic and a simple hump) to rather
more complicated (one-way traffic combined with a variety of speed-
retarding facilitiesi and to very drastic ones (woonerf or similar
structure). The initial results of accident research indicated
positive effects on road safety in wurban neighbourhoods. In
residential streets the number of accidents was halved. The

aggregate reduction for all types of roads in the experimental areas

was about 20 per cent.

2.7 .1 Federal Republic of Germany

2.7.4.1 PEDESTRIANIZATION
Pedestrianized areas In erman towns received considerable
international attention in the 1960s. In Cologne and Essen,
pedestrianization started carly: some of the major shopping streets
had been closed to traffic by the end of the 1920s. These streets
were redesigned in keeping with the newly-built shopping centres and

to allow [ree and easy movement of pedestrians (Monheim, 1986).

By today, more than 800 pedestrianized areas exist in the country as
a whole. Most towns and cities with population of more than 250 000
have pedestrian areas, not only in main centre but also in some sub-
centres. Almost all towns with over 50 000 people today have a

pedestrian area. In large cities, and also in small towns as well,



pedestrianization has been the cause of recurrent protests and fears
on the part of local traders. Indeed, it is the pressure exerted by

the retailers which produces the greatest obstacle Lo

pedestrianization.

2.7.4.2 ENVIRONMENTAL TRAFFIC RESTRAINT ON MAJOR ROADS
The FRG has been conducting a nmajor experiment and associated
research project on Area-Wide Traffic Restraint in six model cities.
The aim is to reduce the impact of vehicular traffic in large arcas
within cities. During the 1970s, promising results were achicved

with traffic restraint measures in residential areas.

To transfer these neasures Lo large areas, including roads with
heavy traffic and businesses, was a main consideration. It was
important Lo develop a clear aim and to apply this Jin an
operationalized manner. The main aims were in the areas of traffic

envirenmental! and urban development.

derlin is one of the six model cities in this project. The model
area is densly populated. In purely residential areas in the FRG,
One-way streets are set up to reduce through traffic at low cost.
This is not a feasible solution for the multiple use of the roads,
as it creales problems for the people not familiar with the area and
traffic rules are broken freqguently. In Berlin model area, as in
other models, a different philosophy is applied: all destinations in

the area should be accessible using direct routs, roads should also
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remain open for motorized traffic, but obstacles to fast driving are
increased by narrowing roads, by slightly elevating road surfaces or
by other measures. In typical streets, narrowing of the road was
used. Narrower sectlons are- easier to cross by pedestrians. The
narrower sections with the humps are rcpeated at equal intervals

{every 40 to 50 meters).

tn India, the influx of population from rural areas has tremendously
increased the volume of pedestrians on urban streets. The socio-
epconomic probiems lead to a ribbon development for want of adcquate
space in metropolitan cities which afterall have limited
infrastructural facilities and job opportunities. Limited housing
facilities and the high cost of living in a metropolis force most of
Lhe workers Lo find residential space just at the outskirts of the
meropolis. This consequently leads to a very large number of
passenger-trips causing heavy pressure on mass transit (Pasricha,

1883) .

Bombay metropolis is Lhe biggest city in India having a population
of nearly fI million. There 1is a 'large nuﬁher of big industries
spread all over the body of th city, including the CBD and Lhe
suburbs. There are two major modes of tramsport: local buses and

suburban electric trains. The pedestrian dispersal at the important

railway stations in the CBD creates a serious traffic situation.
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Sidewalks, especially on the main arteries of the city, are
substantially encroached by vendors, street furniture, and by the
repair of the underground public utility lines - telephones,

electricity supply, the drainage system and water supply.

Though the vehicular traffic is not as high as in many other cities
of the world, the pedestrian density has made the planning and
management of traffic very difficult. Pedestrians., as in other
develponig countries, are mostly compelled to be so since Lthey have

no choice but to travel hy mass transport or on foot.

As no major schemes have been implemented in Bombay and the concept
of traffic management has only recently been put into practice for
the first time in India, there was an initial resistance to schemes
which could cause minor inconveniences and result in longer detoures
for private car owners. While formulating various schemes. the most
complicated and serious problem generated by overwhelming numbers of
vendors was not Laken into account and. therefore, the plans
remained incomplete. One-way and pedestrian plaza schemes have also
been resisted by private motorists. These factors are Lhe weakest

point of the roncerned administration.

By the year 1982, two major schemes had been implemented in Bombay
and accepted by almost all the lobbies, therefore, increasing the
credibility of the administration. The schemes enhanced efficient
and safe pédestrian movemenlt around Victoria Terminal (V.T.) and

Churchgate stations, the Lwo principal railway stations in central
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Bombay.

The V.T. railway station generates heavy pedestrian traffic of the
order of 75 000 per hour. The scheme eliminated the most vehicle-
pedestrian conflicting poinis by diverting traffic at one point to
another road nearby and by channelization at the other two points to
reduce the width for pedestrians to cross. This scheme reduced road
accidents by 42 per cent and nearly eliminated serious and fatal

accidents. It also resulted in efficient dispersal of rail

commuters. Noise level around the Y.T. has declined.

Churchgate station is an equally important terminal where commuters
were made Lo use subway and overpass to cross the road outside the
station. Inadequacy of these two facilities and the long Ffour signal
phases Tfor wvehicular traffic causes long delay to pedestrians and
heavy build-up of vehicular traific. The development scheme banned
all right turns at the main intersection, thereby simplifying Lhe
complicated signal junction into an almost T-junction. Pedestrians
were given the facility to cross at-grade. Benefits accrued included
reduction of number of accidents by 272. increase of vehicles’
Ltravelling speed, major improvement in pedestrian mobility, better
discharge of commuters and reduction in noise level. This was the

first scheme prepared regarding pedestrian as the main traffic unit.
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3.1 SOURCES AND COLLECTION

OF DATA

Pedestrian and vehicular traffic field survey was the main direct
source of data required for this research. Literature survey,
consultations with officials, in addition to the various accident

statistics and reports, provided ample Sources of valuable data.

3_-1.1 Licterature Survey

Extensive literature survey was carried out as topics relevant Lo
the subject of Lhis research were spread throughout large number of
Journals, books, reporLs, newspaper articles, etc. information on
pedestrian traffic planning and management in Dhaka ciLy was hardly
available. LExperience of many developed and developing countries in
related fields was reviewed to understand the cxtent of the preblen
in Dhaka and to perceive the prospects considering various inputs

and constraints.

3.1._2 Consultation with OfFicials

This was sought to explore the perception of some officials in
concerned departments on main relevant issues: pedestrian traffic
difficulties and existing facilities, traffic management, public

transport, accidents, parking, future implications, etc. The main



55

consulted departments include the Dhaka Municipal Corporation, Roads
and  Highways Department (RHD), RAJUK ( the city development
authority), traffic division of Dhaka Metropolitan Police, Planning
Conmission, General Electric Company of Bangladesh (GEC), ete. These
departments supplied valuable statistics, reports, maps and other

information materials.

3.1.3 Accident Survey

Accident statistics for Dhaka city were mainly obtained from the

following sources:

1. Dhaka Metropolitan Police - Traffic Bivision.

2. Daily newspapers particularly The Bangladesh Observer, New
Nation and ittifaq.

3. Bangladesh Bureau of Statistics: "Statistical Yearbook of
Bangladesh, 14Y86°7.

4. Report of the Bangladesh Government committee constituted Lo

study and identify the causes of road accidents and .0 Suggest

remedial measures, [1983.

3.2 "SELECTION OF THE STUDY AREAS

Specific studies and field survey wero focussed on areas selected

for Lhe reasons discussed below.
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3.2_.1 Mirput Road

This road was selected aé a major artery with considerabie
pedestrian and vehicular traffic flow. This is a typical road where
the problems of pedestrian-vehicular interaction and other traffic
problems are very pronounced. The predominant elements that
constitute various conditjohs and difficulties were considered to

represent the overall situation of other major roads in the city.

3. 2_2 Mew Marketc Shopping Area

One of the most important and busy shopping areas in Dhaka city, the
New Market shoppinﬁ arca is a centre of intensive pedestrian
activities and intruded by heavy through vchicular traffic. Here.
the problems of severe pedestrian-vehicular conflict, <ztraffic
pollution and difficulties of pedestrian accessibility are very
pronounced. - An  important fecature of Lhis area is the existing
pedestrian overpass, which helped ro examine the effeciiveness of

this facility under the present conditions.

3.2.3 At—grade Crossings

The selection of at-grade crossings, considered to study pedestrian
behaviour, was basically based on representing different Crossings
in the city by few Lypical ones where protection to pedestrians

crossing the road at the same grade was provided as classified
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below.

l. Crossings at intersection.
(a) Signalized intersection.
{b) Non-signalized intersection.
2. Crossings far from intersection.
(a) Controlled crossings (signal- or police-controlled).

(b) Uncontrolied crossings {zebra crossings).

Selection also considered related factors such as availability of
medians, intersection tayout, etc. Al the Crossings were located at

major arterial streets of the city with high vehicular flow.

3.3 AREA ANALYSIS

The basic appreoach was o define the problems of study arcas. What
was required was a descriptive method which roncentrated on exposing
the major problems so that, supplemented by field survey data.
practical and relcvani solutions could be recommended. Fig.3.1
groups together the basic elements which needed to be examined in

order to clarify current conditions rapidly.
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3.4 FIELD SURVEY

Traffic field survey was required to obtain pedestrian and vehicular
flow data to supplement other information on the study areas. This
was possible through conducting pedestrian and vehicular traffic
field count in the selected study areas. The obtained data revealed
useful information about the prevailing situation though,
unfortunately, these data could not be compared with similar sets of
data as extensive pedestrian traffic survey has never been carried
out, not only in the study areas but also any olsewhere in rhe city.
All works of field survey were condunfed in reasonably good weather
conditions and on non-rainy days. Extreme care was taken for getting
most accurate results. Therefore, survey was conducted only on the
most normal days with Lypical traffic flow conditions. An IBM PC and
Lotus 123 software aided in producing graghical representation of
the field survey results. The Ffollowing data categories were

obtained in the survey.

1. Pedestrian flow:
(a) Flow at the sidewalks at 5 selected sections of Mirpur Road.
(b) Crossing flow at the 5 sections of Mirpur Road and at the New
Market shopping area (including the flow at the overpass).
(c) Flow at crossings.

2. Pedestrian density:

This jncluded pedestrian density at the sidewalks of Mirpur Road

along the strip bisecting the New Markel area.
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3. Yehicular flow:
This included flow in both study arcas and considered the flow and
its effects on road capacity, wmeasuring the Fflow in terms of

passenger car equivaleht (PCE),

3.4.1 Pedestrian Flow Measurement

AT SIDEWALKS

The total field servey period (700 to 200G hours) was disaggregated
into continuous 30-minute counting periods. "Stationary observer”
technique was used where one observer was assigned at each sidewalk
Lo count every person passing him. A suitably designed ‘survey form
facilitated data breakdown considering flow direction; age group and

sex.

ACROSS THE ROAD

M stalionary observer was assigned to count pecestrians crossing the
road at each section within a strip of 100 m. Similar servey forms
were used as in Lhe above survey for ¥irpur Road. [n case of
crossing flow in New Market area, the survey form siomply considered
the number of persons regardless .to direction, age and sex. The
latter counting method was also applied for the flow al the
overpass. The very high pedestrian flow in this area constrained Lhe

use of details that were feasible for the flow in Mirpur Road.
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AT CROSSINGS

This survey was conducted to study pedestrian behaviour at
crossings. The basic nethod employed was to consider a number of at-
grade crossings on ‘some of the arterial roads of the city
representing all typical cases. Having established the number anpd
types of crossings, the next step was to measure the sections on the
ground and to mark them by any existing and easily visible marks -
such as signboard, electric post, street mark, etc. At each section,
a distance of 18.3 m (20 yards) was measured out on both sides of
the crosswalk (This distance was selected as it was used in previous
studies in some countries, Britain for example, to study pedestrian
hehavioﬁr, in addition to its convenience). in all cases, the
crosswalks were quite visible to drivers and pedestrians. Two
observers were assigned at each crossing: one Lo count number of
pedestrians using the crosswalk and the other Lo count those
crossing within the measured section excluding the crosswaik. For
each crossing, the observation period was 180 minutes of continuous
count. - This pericd included a traffic flow peak. Tine was
disaggregated into !5-minute counts to enhance reliability and chechk

consistency of the dalLa.

3I.4a.2 Pedestrian Density

Measurement

The method of assessment employed is called the "moving observer”

technique. The sidewalk was divided into 100-m strips. To obtain an
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estimate of the number of people on this given length of sidewalk,
an observer traversed iLs length in one direction, counting every
person he passed in whatever direction they happened to be moving
and ignoring those whb overtook him going in the same direction. He
then traversed the section in the opposite direction doing the same

thing. The average of the two totals he obtained was the estimate

of the average number of people on the sidewalk.

In measuring pedestrian flow and pedestrian density, all pedestrians
were assumed Lo use the sidewalk, thus the count took into
consideration also all pedestrians walking off the sidewalk along

the carriageway.

Density measurement was repeated for each sidewalk cevery 30 minutes.
The moving observer technique was first used alL onc section in
Mirpur Road, but was abandoned at the other sections mainly because
of low density and abrupt change in the {low. However, this
technique was found useful for density measurement in the New HMarket
shopping areé considering the high density and nature of pedestrian

movenent in this area.

3.14.3 Vehicular Traffic Survey

The first step was to select the vehicle classification to be used
for field traffic count. All the vghicles travelling on Mirpur Road,

and similarly in New Market area, were classified considering their
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types and passenger car equivalence. On Mirpur Road, the observation
station was selected near the intersection of the road with Road No.
10 of Dhanmondi (This is an intermediary location for the study area
and, wmoreover, the vehicular flow at this section is expected to be
close to the real average flow on this route)}. Four observers were
assigned to count the vehicles passing in both directions: two for
each direction for motorized and non-motorized vehicles. (n New

Market area, similar counting method was applied, with observation

station selected at the pedestrian overpass.



- Chapter 4

PEDESTRIAN AND VEHICLULAR
TRAFFIC IN DHAKA CITY
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4.1 TRAFFIC 1IN DHAKA CITY

4_1_.1 Intrbduction

Dhaka is a fast-growing metropolitam city with a population of about
six million <crowded in an area of 440 square km. The central
areas which hold most of the population have a density of over

10 400 persons per square kilometer (27 000 per square mile).

In the years following the liberation war of Lhe country, the rural-
urban migration has beer Lhe major component of the population
growth rate. This wuncontrolled influx of peopie has brought the
worst cffects on the infrastructure of the city. The urban iife
quality has deteriorated seriously: The resulting deficient services

have posed continuous impediment to development.

~One of the most tangible effects is the nulti-dimensional traffic
operational problem. Congestion and accidents are regular features
of the ci£y road network. The consequence is the loss of life and
resourses to the nation. LUstablishment of an efficient road
transport system 1is one of the topmost challenging issues of the

country's development programmes.

4_1_2 Traffic and Paratransit

Traffic in Dhaka consists a mixture of fast motorized traffic and
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primitive non-motorized slow modes, in addition to the pedestrians.
The pedestrian traffic is very heavy due to high density of
population. (IEC very widely diversified traffic units with their
great disparity in size and speed create a number of problems and

areas of conflict. Because of low speed of certain types of

vehicles, the capacity of roads is adversely affected and severe

congestion and accidents occuf) Host of the diversified Lypes of
vehicles operate under public transport sector. Many of thea are
paratransit modes. The following discussion describes brief}y the
nost common aodes {Taxi cabs are still unpopular for being expensive

and only 392 vehicles of this type have been licemced since ta72).

Cycle-rickshaw:

The cycle-rickshaw is used throughout Bangladesh and is the most
common  form of non-motorized Lransport for short distance Lravel
within towns and cities. This human-driven threce-wheeler has always
been regarded as  the major contributor to Lrafflic Jjams, accidents
and many other inconveniences. In Dhaka city, the lafge numbers of
cycle-rickshaws (over 100 000} and their incredible lack of
discipline do pose serious traffic problems. Slow speed and
comparatively unstable structure are the nost disadvantageous

features of cycle-rickshaws. .

Auto-rickshaw (baby taxi):
Auto-rickshaw is based on three-wheeled scooter chassis with two

seats behind the driver (illegally three or four passengers are



66

often carried). These vehicles operate as taxi {likecycle-rickshaws)
taking the passengers to their destipations and not stopping to pick
up other passengers en route. They tend to congregate in ranks at
ma jor transport inkerchange points and main activity areas.
Regarding traffic operation, auto-rickshaws are considered much less

of a problem compared to cycle-rickshaws.

Auto-tempo:

The auto-tempo is based, like the auto-rickshaw, on three-wheeled
scooter cnhassis, but instead of having two seats behind the driver
it has two banks of total eight to ten seats facing eauh.other.
These vehicles have only appeared in Dhaka during the last decade.
More common style of operation is similar to a bus. Yehicles ply
between two fixed points on a defined route and pick up and droo
passengers anywhere along that route. Auto-Lempos represent a
challenge to bhoth cycle-rickshaws and buses: Lo cycle-rickshaws
because they can offer much Lower fares. but still wilh some eleaent
of personal service: Lo buses because Lhey can operate in strects

Lthat would not normally be accessible to ordinary buses,

4. 1.3 Public Transport

Public transport in Dhaka cily is characterized by its high growth
rate, its diversity and its poor financial performance. Demand for
urban public transport services is already enormous and growing at a

rapid rate. due largely to the rise in population of the city. This
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has given rise to paratransit or intermediate public transport modes
such as cycle-rickshaws, mini-buses, auto-rickshaws and tempos.
Though ‘personal motorized vehicle ownership will continue to rise,
walking and public transport will remain the major travel modes.
With increasing city size and area, trip lengths will increase and
the burden of commuter travel will increasingly fall upon the public

transport sector, as longer trips will tend to discourage walking

and cycling as convenient alternatives.

Although a -feu cities in developing countries have or are building
rail mass tLransit systems, the vast majority will still be relying
for many years to come on road-based systems (Jacobs. et al., 1U86).
Thus in the future, as at present, the conventlonal bus and Lhe many
forms of paratransit will be piaying the key role in meeting the

increasing demand for tLransport in these cities.

¥ith the low levels of car ownership that exist in Dhaka c¢ity, and
with the growing demand for public transport. the existing mébility
conditions are deLrimental to economic wellbeing of tLhe community.
The inadcquacy of the present system and its inefficient operation,
which results in accidents, congestion, overloading and low levels
of service, are mainly attributed to such factors as lack of buses,

ilnadequacy of roads and insufficient funds.

A _ 1 _ A4 Mixed Traffic Operatction

A spectrum of slow and fast moving vcheiles operate on the roads of
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Dhaka city, with diverse operational and dimensional chracteristics.

The resulting operational incompatibility aggravates the situation.

The speed variation and constrained maneuvering capability undermine
the efficieﬁcy dnd.rcapacity of the roads and intersections. Slow
traffic occupies the street space for longer time than the faster
vehicles and hence reduces the capicity of the road. Slower vehicles
are subject Lo more croésing and overtaking naneuvers by the faster
ones, thus in turn reducing the effective speed of the faster
traffic.The slower traffic has also to slow down during crossing and
overtaking by the faster ones in addition to-running the risk of
accidents during these maneuvers. If the volume of slow moving
traffic is predominanﬁ, & major portion of the carriageway is
occupied by slow moving vehicles and the faster traffic has Lo be
slow down to almost the speed of the slow moving traffic. This
oceurs  very ifrequently on even many of the major arterial roads of
Lhis c¢ity. The situation is more confusing and fruscrating at the
intersections. Points of severe conflict eomerge when slow and [ast
vehicles move {orward or turn in different directions, each vehicle
trying to [force its way. Constant sLtoppage., accecleration and
deceleration and movement in low gears increase operational costs
and wear and Learlof vehicles. The severity of these problems caused
by mixed operation, along with the rapid increase in the Aumbers of
vehicles and pedestrians, has exposed the lnadequacy of the existing

street system and traffic management.
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1.1.5 Modal Choice and Walking

Data on pedestrian travel in Dhaka city is very scarce and hardly
availables When avail;ble. these data might prove rather unreliabie
and difficult to compare with other data sets. Traffic zone sizes,
population densities, socio-economic status, etc. Ltogether with the
availability and efficiency levels of public Lransport, strongly
affect inter- and intra-zonal trip rates, especially in reference %o
short trips. Trip linkages are very difficult to define. and since a
large amnunﬁ- of pedestrian trips fall in this category, pedestrian
Lrip rates vary widely according to the specified trip definitions.
In an aLtempL made in 1981, six neighbourhoods were selected Lo
represenlt  social and spatial variations within Dhaka city (Husscia,
1987). Two neighbourhoods were chosen to represent gach of the
three existing social groups (upper, middle and lower social
classes). For each class, one neighbourhood was located closer to
the c¢ity centre and the other away from Lhe centre. The sampie
survey showed the following proportions of the modal choice: walking
(28%), cycle-rickshaw (37%), car (19%). auto-rickshaw {3%)., motor-
cycle (2%) and cycle (1%).

Modal choice, however, deviated significantly from this overall
pattern when individual neighbourhoods were considered. According to

the same study, car trips accounted for (512} of the trips in the

Ranani . high-class neighbourhood were many houscholds (88%) have
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access Lo cars, the cycle-rickshaw took second place (21%). Walking
accounted only for (8%). In the Dhanmondi high-class neighbourhood,
cycle-rickshaw accounted -for {42%) and cars (38%}. This
neighbourhood is locéted closer to business centres and so cycle-
rickshaw is a convenient mode for short trips. This neighbourhood is
also well connected by bus service and this mode account for (10%)

for trips to the central business district (CBD).

In middle-class neighbourhoods, trip pattern was as follows: in
Mohammedpur - walking (27%), cycle-rickshaw. (29%), car (14%) and bus
(10%). In Kalabagan (a neighbourhood closer to the CBD) - walking

(17%). cycle-rickshaw (62%), car (9%) and bus (4%).

In poor neighbourhoods, walking was found as the predominant node of
transport: In Maghbazar (close to the CBD) - walking (68%), cycle-

rickshaw {(20%} and bus (7%). In Lalbagh {in old Dhaka) - cycle-

rickshaw (40%) and the rest of trips were on loot.

These data are a qualitative indicator. as factual Lfigures at
present are likely to be different. Yarious parameters that define

and influence trip péttern or modal choice - such as socio-econonic
status, car ownership, public transport efficiency and
accessibility, etc., chénge' aiong the span of time.In the above
study, trip linkages‘and walking within areas of activities were not
considered, though considerable amount of pedestrian movements falls

in these categories. Amounts of walking, therefore, are expected to

account for higher proportions.
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4 _2 MAJOR PEDESTRIAN ISSUES

IN DHAKA CITY

4.2 .1 Incroduction

There are certain traffic operalional problems which arise due to
the lack of proper knowledge and care regarding the planning of the
traffic system at the design stage and the contrel and
administration of traffic in the operational conditions.. Dhaka was
marked as one of the.uorld's moslL vulnerable cities as the traffic
system and traffic management are concerned (Rahi and shmed, 1983).
The trafflc menace in this c¢ity has been causing tremendous
suffering for the community, not only in terms of accidents but also
tn  terms of many inconveniences and environmental destruction. The
700 km (440 mife) road network is a daily arena vhere the majoriLy
of the road users struggle their way oul amidst congestion.
confusion and Lraffic pollution. Different constraints continue Lo
frustrate hopes for a beLter transportation system. Appropriate
- measures are yet to be considered seriously Lo improve the existing

conditions to maximize efficiency and safety.

4.2 _2 Pedestrian Accidents

Two types of pedestrian-vehicular interaction cause problems:

indiscriminate road crossing and walking aleong the carriageway. The



72

general level of road crossing facilities provided for pedestrians
is poor. While there is a lack of pedestrian crossings in areas of
pedeétrian activities, there are also many linstances of marked
crossings being provided at inappropriate.locations, particularly on
high-speed or high-traffic volume arterials. Signal-controlled
pedestrian crossings are few (only five signals in operation
installed by General Electric Company of Bangladesh Limited) and
they are not well enforced. Consequently, respect for crossings by
pedesfrians and drivers alike is at very low level. The pedestrian
often walks along the carriageway because the sidewalk is elither
non-existent, oo narrow or impassable. Where an adequate sidewalk

is provided, pedestrians generally use ilL.

The pedestrian-vehicular interaction, in the light of different
factors of accidents, ofien turns to be disastrous. In terms of road
fatalities and ‘serious injuries, .he pedestrian casualties
constitute a major proportion amongst road users in the city. Aside
from the arterial roads, residential roads arc not safe for children
to play. Yulnerability of route to school is high (Graphs 4.1, 4.2

4.3, 4.4, 4.5, and Tables 4.1, 4.2).

4a_.2.3 Environmental Difficulties

Yehicular traffic in Dhaka city contributes largely to the
environmental pollution and deterioration. In addition to the

intimidation and anxiety felt by the reoad users, noise, fumes, dirt
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GENERAL TREND OF ROAD ACCIDENTS
DHAKA METROPOLITAN AREA (1976-87) -
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PEDESTRIAN FATAL.ITI1IES
IN DHAKA CITY — 1986

(AGE DISTRIBUTIONMN)

Age Fatalities
MALE FEMALE _ TOTAL
01-09 B 2 10
10-19 9 0 9
20-29 7 2 4
30-39 7 0 7
40-49 1 2 13
H0-59 10 0 10
60+ ] 0 5
Unspecified 21 3 24
Total 78 9 87

Source: Compiled from local daily acwspapers
accidenl reports.

Table A_2
PEDESTRTIAN FATALITIES
iN DIHAKA CITY — 1987

(AGE DISTRIBUTION)

Aize l’£)1;£zjwi;tZicas;

MALE FEMALE TOTAL
01-09 ] 11 20
10-19 21 2 23
20-29 15 1 16
J0-34 3 0 3
40-49 ‘ 11 1 12
H0-59 3 3 6
G0+ 9 | i0
Unspecified 9 ' 2 t1-
lFotal 80 21 101

source:  Compiied from local daily newspapers

accident roports.,
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and visual intrusion predominatg the road network on a vast scale.
The nuisances of vehicular ~traffic jeoparadize the quali%y of
civilized -1ife in thg city and cause grave concern and uncertainty
regarding future traffic. The pedestrians are most immediately in

contact with these environmental problems.

4_.2_A1 PedestLtrian Circulation

Mobility and Accessibility

Pedestrian movement 1s an integrated part in the city's transport
system. This part has been seriously neglected in different areas of
Dhaka. No pedestrian circulation network exists in the city and
generally walkways are often interrupted and mebility is undernined
by deficient infrastructure and low level of service. The pedestrian
circulation system includes sidewalks, crossings, precincts.
accesses Lo shops and buildings, circulation within buildings and
shopping arecas - such as shopping arcades, adequate stairways and

escalators -, open spaces - such as public parks -, etc.

The circulation system in the CBD and major shopping areas lacks the
necessary network continuity. Sidewalks are narrow, disrupted, cut
and relocated with considerable detours around buildings, barriers,
etc. In many cases, crossings are non-existent or inappropriately
located. In residential areas. sidewalks are found very rarcly. No

traffic restraint measures are applied, except in few residential
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quarters. Pedestrians in the residential areas have to share the
carriageway space with +the vehicles, The road shoulders, if they

exist, are inadequate for walking.

There 1is a serious deficiency in the network connectivity to
interfaces with the public transport system - such as bus stands and
transit terminals. Low pedestrian walkway capacity. or level of
service, 1is also a major problem in many areas with intensive
pedestrian activities. Many sidewalks and Crossings are
underdesigned compared to space demand. Low levels of service with
large numbers of pedestrians spilled from activity centres drive

many pedestrians to Lhe hazardous carriageway.

Pedestrian gquality of service requires a great deal of improvenent.
The pedestrian in Dhaka city has very little freedom to walk about
and look around, as considerable part of attention is needed to
avoid collision with vehicles. with other pedestrians and many
stationary objects like sign-hoards. electric posts. material
displayed by street vendors, etc. No weather protection and

landscaping amenitics are provided.
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4_3' NATURE AND CAUSES OF THE
PROBLEMS
a4 ._3_1: The Institutional Crisis

Natural Process has played a dominant role in the growth of road
transport in Dhaka city. It has taken its own course of development
uhicﬁ appears Lo be quite distinct had the system worked under a
well devised and centrally organized planning process. A well
defined and coordinated national road transport policy is a
prerequisite for healthy growth of the road transport industry in a
country. This city lacks such policy which is essential to control
and regulate the haphazard expansion and operation of roud
Lransport, to enhance its effliciency and convenience and to
minimize its negative social cffects, inctluding octurrance of
accidents. Lack of an overall and firm control on regulation of the
mechanism,  through which the system develops and operates., ranks
among Lop priorities for an urgent solution. This factor accounts
for major responsibilities for the suffering of all the classes of

road users, particularly the pedestrians.

There are various agencies to administer and enforce laws relating
to road transport with little coordination among them. There is no
central agency charged with overall responsibility to guide,

coordinate, control and supervise the activities of different



82

authorities administering traffic laws. The Road and Road Transport
(RRT) Division of the Ministry of Communication lays down broad
policies 1in respect of road transport. The Motor Yehicles (MY) laws
are supposed to be implemented by Dhaka Metropolitan Police. There
is no full time officer to 1look into the matters relating to
licensing of drivers, controlling and regulating of vehicles.
Driving licenses are sometimes issued without proper test. Little
control is exercised over vehicles operational fitness. Such

elements account for many accidents.

Pedestrian planning in Dhaka city is extremely neglected and jgnored
even  in intensive pedestrian activity arcas. Despite its importance
in revitalizing the wurban areas, as now rccognized in many other
parts of Lhe world, Lhis issue has traditionally been bypassed by
Lhe concerned departments at diffcront stages of LranSpnrtaLion
planning and management in Dhaka city. [nchraLion ol pedestrian
traffic movement with public transport services may sound at present
too much of a luxury, considering Lhe immerse inconveniences felt by
Lhe pedesirians and public transport users, duelmainly Lo acute
inadequacy of public transport services. A major cause for Lhe
situation is that the Ministry of Communication issues route permits
through Regional Transport authoriiy (RTA) and Bangladesh Transport
Authority (BTA) almost withoul restriction. This has resulted in

concentration of commercial vehicles, particularly buses, on certain

routes where they expect to earn relatively higher return.
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Due to inadequacy of enforcement, the traffic offenders dare to
disobey the laws and have little respect for traffic laws enforcing
agency. Moreover, the police personnel are not properly trained
neither equipped to deal with the traffic situation. They are
sometimes reluctant in taking actions or detecting violation of
traffic rules, especially after expefiencing some offenders

influence.

Other agencies also take part in road and road transport planning
and management like the Ministry of Works, the Dhaka Municipal
Corporation, RAJUK (the city’s development authority - previousty
known as Dhaka Improvement Trust), ﬁhe Roads and Highways Department
(RHD), and other related %gnncies and "institutions. The Planning

Commission appraises individual schemes proposed by differenr.

agencies.

4 .3 .2 Behaviour of Road Users

Lack of public awareness on road safety and use has always negative
effects on the road user behaviour. The socio-economic factors might
have rendered this behaviour more indisciplined and rather
unpredictable. Pedestrians and drivers as well are defiant to
mandatory traffic regulations. They hre neilher aware of the risks

involved in road journey nor of the inconveniences caused to other



84

road users.

¢

“The human factor has always been identified as the main comtributor
to traffic hazards. Based on official accident statistics, an
attempt was made to attribufe the main causes of road accidents in
Dhaka city. The compiled results are shown in Table 4.3. These
results may be compared with a similar set of data obtained for some
tdeveloping countries as shown in Table 4.4 (Jacobs, Sayer and
Downing, 1981). In these data, road user error was identified as the

main cause in at least 70% of the road accidents.

A4 .3 .3 Unskilled Drivers

Most of the drivers in the city lack the professional knowledge and
skill. A large number of experienced drivers have left the country
for overseas cmployment. resulting in filling the vacuum by new
inexperienced ones. Many of Lhem hold fake driving licences with
which they operate mwmotor yehicles. particuiariy public transport
vehicles. After Lhe recent introduction of a new system of licence
rcnewal, where the traffic division of Dhaka Metropolitan Police was
given the responsibility under Ehe Motor Vehicle Act, at least 10
per cent of the checked‘driving licences in the city were found to

be fake (New Nation, July 20, 1988}.
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Table 4.3
DISTRIBUTION OF ACCIDENTS
BY MAIN CAUSES IN

DHAKA METROPOLITAN AREA

Main Cause
of Accident

1981 1982 1983
Road user error 81.2 83.3 82.4
Yehicle defect 12.4 10.5 12.8
Adverse road
conditions or
cnvironment 6.4 6.2 4.8
Total 100 100 100

* Statistics represent first six months of the vyear.

Source: Compiled from the "Report of the Committee Constituted to
Study and Identify the Causes of Road Accidents and to
Suggest Remedlal Measures”, Ministry of Communications,
Dhaka, 1983.
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CAUSES OF ACCIDENTS iN DHAKA CITY
(EXPRESSED IN PER CENT)

ROAD USER ERROR
82.3% :

7/
RD. CONDITION/ENV
5.8%

VERICLE DEFECT
Mn.9%

SOQURCE: COMPILED FROM THE REPORT OF THE
GOVT. COMMITTEE ON ACCIDENT CAUSES, 1883

(Figures on the pie chart indicate the averages of the corresponding
data for the years 1981-1983 as shown in Table 4.3).

Graph 4.4
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Table 4._4
DISTRIBUTION OF ACCIDENTS
BY MAIN CAUSES 1IN

DEVELOPING COQUNTRIES

Extent of Responsibility in Per Cent

Main Cause

of Accldent
Jamaica Ghana Botswana Malysia Hong Kong

1977 1974 1976 1976 1977
Road user error 45 17 71 a7 42
Yohicle defect { 16 12 1 *
Adverse road
conditions or
environment t 5 2 .8 *
Other 3 2 {5 4 3

¥ Grouped with "other”.

Source: Jacobs, G.D. et al (1981), "A Preliminary Study of Road User
Behaviour in Deveioping Countries™. TRRL Report SR 646, Dept.
of Transport, Crowthorne.
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4 _3 .4 Deficiencies in the

Road Network

x

The city road network is in need of layout improvement, markings,
segregation of motorized and non-motorized vehicles and provision of
pedestrian movement facilities and channelization. #hile rickshav is
a predominant mode of transport in this city, traffic management
measures hardly take real account of the large voiume of rickshaws,
their maneuverability and speed. There has never been any serious
attempt to Conslder pedestrian traffic flow volume and requirements
in providing walkways. Oniy few major roads have medians or islands
that could provide refuge for pedestrian crossing. Controlled
crossings are few. The only Lwo existing overpasses are of iitLle
use in absence of effeclive management and control measures.

Sidewalks in most cases are narrow, impassable or non-existent.

Farlier studies of accidents at intersections ‘ndicated that the
problems are associated with the design and ccntrol of the
intersection (Rahi and Amin, 1983). Apparently. :this is caused by

the following contributory factors:

- Major intersection areas are wide-open and there are hardly any
channelized islands or channelized nmarkings that could induce
orderly vehicular and pedestrian movements.

- The problem of sight distance exists for most of the Lurning

novements.



89

- Traffic  -law enforcement. is insufficient, mainly at ‘major
intersections. No measures arc applied to deter inorderly pedestrian
movement.

- Both motorized and non-motorized vehicles park indiscriminately at
unauthorized places, particularly at street corners, .causing
congestion and impeding pedestrian crossing.

- There are no crosswalk arrangements at most of the intersections,

thus increasing pedestrian vulnerability.

Other than at intersections, the conditions of roads cffect the
movement and rate of accidents. The conditions refer to all physical
features of the roadway such as length, width, construction

standards, surface conditions and geometric features.

A4A_3_.5 ITnadeqgquate Signs, Signals

and Delineation

Display of standard signs, signals and road markings act as guide
for road users to ensure safe and efficient movement. But the number
and provision of these facilities are inadequate. Road users are
usually defiant to the control devices rendering them less
effective. At . the signal-controlled intersections, control is not
standadized to cope with the nature and composition of vehicular and

pedestrian traffic. Most of the exisLing five signal-controlled

pedestrian crossings are usually inoperative. In pedestirian activity
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areas, there is a lack of standard directional signs and maps
required to give Iinformation about the location of streets, major
buildings and facilities. Fig. 4.1 shows the location of the

existing traffic light signals in Dhaka city.
4.3 .6 Lighting

Poor wvisibility at night, due to insufficient and standardized
lighting, is a major cause of accidents and inconveniences,
particulariy te pedestrians, at most of the city roads at night. The

glare ol high beam of head-light almost blinds the drivers of the

on-comning vehicles.

A _ 3.7 Lack of Parking Facilitics

[n Dhaka city Lhere is a severc lack of parking places. As a result,
vehicles are parked on the carriageWay even in the busiest and most
congested commercial areas. This problem is very acute in front of
cinema houses and large buildings where heavy pedestrian traffic is
generated. On-street parking poses a serious impediment to vehicular
and pedestrian flow apnd causes traffic hazards. The situation is
worsened ‘when some of the sidewalks arc 1nvaded“by vehicles. Such
uncontrolled parking limits sight distance and Qisibility when the
pedestrians start crossing the road. Pedestrian crossing is further

hindered where vehicles are parked or stopped alL crosswalks.
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4_3 .8 Inadequate Public Transport
Services
As stated earlief. there is a shortage in the supply of passenger
transport vehicles in Dhaka city. This results in serioué
overiocading causing traffic hazards and inferior gquality of
services. In addition to the question of safety, public transport
services are inaccegsible mostiy in low income group areas. This
situation limits the modal choice to longer distance walking and to
the expensive cycle-rickshaw transport. Public transport stops and
terminals provide no convenient facilities to the passengers who
start and end their journcy as pedestrians. Public transport loading
and wunloading locations are not integrated witLh the walkways.

I[norderly pedestrian wailking and crossing occur near these

locations.

A _3 .9 Working and Living
Conditions of Tran sSport

Workers

The working and living conditions of a persdn has a great impact on
his physical and mental wellbeing as well as oh hisg éfficiency and
professional performance. The environment in  which the drivers and
other transport workers in this city, as well as.elsewhere in the

country, live and perform their dutics is unsatisfactory. The
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professional drivers and other transport workers have no mjob
security and wmany of then a}e required to work beyond schedule
hours. Due to theiﬁ conditions, they cannot fully concentrate on
their duties. Being away from their family lives, many of the
drivers ‘indulge themselves in undesireable activities and get
addicted to gambling and drinking. During working hours, they are
indiscipline and behave beyond the control of their employers and
traffic rules. Driving under such physical and mental conditions'may

often be disastrous in consequences.

'_l’/\\
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Traffic delay and confusion at the unchannelized
intersection of Mirpur Road and N.Elephant Road.



High traffic volumes and low levels of service force
the pedestrians and vehicles into close proximity.

Mixed traffic operation of motorized and non-motorized
vehicles causes a great deal of delay and confusion
for the vehicular and pedestrian traffic as well.



Crosswalks are not marked or not maintained
even at many major intersections.

When crosswalks are provided and protected,
the pedestrians tend to use them.
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Misuse of sidewalks in the CBD

Sidewalks of many arterial streets can be featured
in representations on the decline of streetscapes.



Encroachment of vehicles: Parking on sidewalks
aggravates the pedestrian-vehicular conflict
and undermines the circulation.

p

Double on-street parking in the CBD:
Serious reduction in street capacity.



Cycle-rickshaw parking at the southern gate of the Govt.
New Market reduces pedestrian accessibility and causes
confusion and delay for traffic in general.

Indiscriminate cycle-rickshaw parking on major arterial
streets: A blow for street capacity and a frustrating
challenge for the city’s traffic management.



Slow moving vehicles occupy over 75% of the street
capacity in the New Market shopping area.
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The slow moving vehicles are in direct conflict
with the visual quality of the city streets.
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Chapter 5

STUDY AREAS ANALYSIS
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5.1 PEDESTRIAN ACTIVITY AREAS:

A BRIEF REVIEW

5.1.1 Shoprping Centres

The proper functioning and success of a shopping centre depend to a
greal extenL on traffic planning considerations of the site and the
surrounding area of the centre.r The degree of freedom of p?e
pedestrians to move about and their accessibility to different parts
of a retail shopping centre are of prime importance for iLs success.

Existing shopping centres in Dhaka were established with no pricr

traffic study. In terms of land uses and their effecis on generalad

traffic. 1in many cases, areas surrounding the shopping centres are

highly incompatible with the activities of the centres.

Tuo maln- contributions to Faciiitate pedesitrian movement in
shopping areas are shopping precincts {e.g. New Market} and shopping
arcades (e.g. Baitul Mukarram Shopping arcades. Gulshan North and

bulshan South shopping arcades and Stadium shopping arcades). Such

centres attract large numbers of shoppers from all over the city.

Yet walkways in most of these centres have inadequate leveis of
service. Conflicts in pedestirian movement become severe during peak

shopping hours in shopping centres like Baitul Mukarram. In shopping

areas like QGulistan and New Market, sidewalks are most of the time.

occupied by vendors and their perchandise.

N
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Despite most of the shopping centres are accessible by major reads,
parking is the main concern. Limited parking spaces are available,
mostly using shoulders of the road. Large number of cycle rickshavws
compete for the space with motorized vehicles rendering the
situation more difficult. Sometimes, vehicles are even parked on the
sidewalks. Thus access roads té the shopping centres are subject to
many difficulties in terms of capacity and other aspects of
efficiency. Usually, these roads function as major traffic routes
carrying large volumes of through vehic;lar traffic. This leads to
congestion and environmental difficulties resulting from noise and

fumes.

Central shopping areas, by‘thejr wide range of goods, enable more
people to do the bulk of their shopping in about one week!ly
expedition. This Lrend has been reinforced by the increased use of
motor vehicles., thus attracting shoppers even from long distances.
These shopping areas are usually crowded and pedestrian requirements
there become more complex. On the other hand. local shopping areas.
frequently attract people who live and work in the vicinity. This
kind of facility generates pedestrian traffic in the immediate

surroundings.

5.1.2 The C_B.D.

ACTIVITIES:

The city centre or the central business district (CBD} is surrounded
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and dissected by major roads that function as main traffic routes
for both local and considerably heavy through traffic. All classes

of vehicles operate on these routes. Almost all major intersections

are signalized.

The multiplicity of functions in the centre invariably attractslarge
numbers of people. Commercial activities are the main category of
these functions. Most of the buildings are occupied by business
enterprises, banks, newspaper houses, large autonomous and semi-
autonomous organizations, hotels and restaurants, administrative
buildings, central offices and headquarters of =any private,
national and international organizations, showrooms. cinena nouses,
shopping centres, etc. Nearby are the National Stadiua and Lhe

largest mosque of the country.

Business activities are heavily concentrated in this area. Here the
day begins wWwith dispersal of Commuéers from generation points io
tndividual places of employment. The next phase is concerned with
personal contact of people hetween centres of business activities
Tollowed by a displacement of people to local shopping centres and
Iunch-time facilities. Then activities revolve once more round the

business areas, and finally converge on transport vehicles leading

out of the centre.

During peak hours, certain sidewalks flood with pedestrians who move

within the centre in direct conflict with vehicular traffic.. The
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deficiency of the road network, especially atl its intersections,
appears to continue throughout the business hours. Slow movement,
frequency of areas of conflict, traffic jams, severe delay,

fustration, etc. are regular features caused mainly by inorderly
movements of motorized and non-motorized vehicles and pedestrians,

indiscriminate, parking and ineffective traffic management measures.

SIDEYALKS AND CROSSINGS:

Certain sidewalks are heavily crowded especially at peak hours.
Sometimes, part of the sidewalk is not suitable for walking.
Sidewalks effectiveness is undermined by many signs, poles, piles
of materials and other obstructions. llowever, the most serious
cause of reducing the effective width of sidewalks, in some places
almost to zero, are the vendors where they spread their merchandise
on the pavement as far as they dare. Vehicles are sometimes seen
parked on the sidewalks of busy roads (as in the vicinity of BCCI
Bank). Pedestrians are therefore forced Loluse the carriageway,
z1lgzagging through irregularly parked vehicles and the'busy traffic

flow.

Crossvalks are marked at some intersections, in virtue of vehicular
traffic signals. Except in very few cases, noicrossing facilities
are provided -at mid-block locations. No separate pedestrian phase is
included in the traffic signal cycles at intersections. Due to slow

movement of vehicular traffic, the pedestrians have the courage to

cross in random manner at different sections, thus impeding the
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vehicular movement and endangering themselves. Two pedestrian signal

.

controlled crossings are found at DIT Avenut and Topkhana Road.

PARKING:

During business hours, almost all the road shoulders in the centre
and the nearby lanes are blocked by indiscriminate parking. Though
double parking - occupying additional space on the road - accounts
for a small proportion of the road, the critical factor is the
amount of time a lane is out of action. This factor takes serious
preportions during peak hours. Cycle-rickshaws stopping everywhere
undermine the circulation efficiency and capacity of the CBD
notoriously. Absence of adegquatle parking spaces., cnormous traffic
gencration and poor traffic management are the main contributing

factors to this situation.

ENY [RONMENTAL CONDITIONS:

The large concentration of traffic with its adverse effocts Lurng‘
the central area into an unpleasant place. The effects of danger.
noise, fume and confusion are more pronounced than normal because
the heavy vehicular and pedestrian flow with inadequate facilities

forces pedestrians and vehicles into closer proximity.

The street scemes are unattractive. They are badly disfigured by
constant streams of mixed traffic. The scenes at intersections are
far worse. The severe traffic congestion, assisted by the reduction

of effective road width by undesireable parking., 1is in direct

conflict with the environmental qualities of the central area.
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5..1_.3 Residential Arcas

Different residential areas in Dhaka city may be broadly classified
into zones of three'distinct socio—econohic Strata: upper, middle
and lower class areas. All are densely populated, with relative
variation considering the socio-economic status. In addition to
residential buildings, these areas usually have sooe
infrastrtuctural facilities, such as schools, kindergardens,

community centres, post offices, mosques, shops and business

premises.

Grid-iron pattern predominates the road networks in the planned
areas {like Dhanmondi, Gulshan and Banani)., thus allowing through
traffic to pass. BuL Lhe majofity of Lhe ciLy’'s population live in
the city’'s densely built areas of four. Ffive, and six siLorey

buildings with narrow and deplorable roads and alleyways.

These dense areas conscguently generate heavy pedestrian traffic.
School children make a considerable proportion. No iLraffic restraint
measures are applied in residential roads. However, speed humps are
used in some residential quarters belonging to various corporations.
These humps are wusually effective in speed reduction, but are not
standardized. No contréls of speed limits are maintained. Side.walks
in residential areas are almost non-existent. In the case of narrow
roads, carriageway occupies the whole space. [n wider roads where

road shoulders are left unpaved, these shoulders arc inadequate for
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pedestrian use as long as Lhey remain nmuddy or dusty, or broken by
ditches or blecked by building materials or other objects. Scattered
garbage and trash containers add to the ill-scene and the stench of

the sidewalks.

Residents lack the feeling of safety and freedonm from the nuisance
of moving vehicles. Children are unsafe to play on the residential

roads and their routes to school are risky.

Lighting 1s insufficient, if exists, and this makes the road more
hazardous to pedestrians. This also subjects them to the often

committed criminal acts.
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-2 MIRPUR ROAD

5.2.1 Funciional Elements

A major arterial road, Mirpur Road enhances accessibility to many
residential areas = mainly Dhanmondi, Kala Bagan, Sukrabad,
Laimatia, Mohammedpur, Sher-e-Bangla Nagar, Shamoly and Mirpur ; and

to many important roads and shopping areas - mainly New Market area,

New Elephant Road. Green Road, Manik Mia Avenue and Assad Avenue.
Ultimately, Mirpur Road stretches westward to Dhaka-Aricha Road,
which 1s the most important road link to Aricha from uhére ferries
provide connections to the western half of the country. In addition,
Mirtpur Road provides accessibility to important venues, such as the
National Assembly Building, and important services and utilities

(Fig. 5.1).

A number of diversified frontage uses have deyeloped so far. In the
study area. in addition to residential land use the main existing
frontage uses are: Three schools and colleges, shops, open spaces
(lake, park, play-grounds), automobile workshops, three petrol
pumps, one large mosque, banks, clinics, restaurants, fire brigade

and other public services (Fig. 5.2).

Intensive conflict exists between the generated heavy traffic and

the physical surrounding. The fundamental acceptability of frontage
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uses along this route can be classified broadly in terms of danger
and inconveniences. Eor example, where schools are located adjoining
Lthis road, the frontage can be described as "unacceptable™. At some
locations where shops are situated on one or both sides of this

heavy traffic route, the frontages may be said as "unacceptable”
when conflicts are critical, or "undesireable”™ when conflicts are

not as critical.

The linkage characteristics of Mirpur Road, along with the frontage
tand wuses, attract heavy vehicular traffic and on-street parking
especially by shoppers. Heavy pedestflan traffic is generated mainly
from the immediate Surrdundjngs for the same (actors, particulariy

by public transport stops.

.22 l.avout Patitern

Mirpur Road runs through a number of residential areas inhabited by
a spectrum of social classes. These residential areas are densely
populated, leasL dense is ODhanmondi. Most of the residential
buildings are three and four storeyed built very densely and served
by narrov roads. The existing scale of development reveals high
density of wuse -causing great load on vehicular and pedestrian

traffic movements.

Except at a short portion of the road ending at its intersection

with road no. 3 of Dhanmondi, no nmedian was constructed
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(construction of median started only recently). Many distributor

roads connect Mirpur Road to adjoining areas of development on both

sides. Paved sidewalks were constructed on both sides of the road.

3

At all surveyed sections of the road, sidewalks are 2.4 o (8 ft)
wide and elevated by 25 to 30 cnm (10 to 12 inches) from the

carriageway..

The intersections can be classified into iwo broad categories:

(A) A maié‘traffic stream crossing another main traffic stream. All
thesc intersections are signalized.

(B) Minor traffic streams entering or crossing the main traffic
stream. This occurs on both sides of the road, more frequently on
Lhe western side. The main factor conﬁributing to this layout is the

grid-iron pattern predominating in residential areas like Dhanmondi.

All these interscctions are non-signalized.

Other than at the main intersections no pedestrian crossing
facilities exist on the road. Zebra crossings are marked at some of

these intersections in virtue of the traffic signals.

5. 2.3 TrafFfFic Conditions

All classes of vehicles operate on this route, with time restriction
for trucks only. As a major 2-way road and with absence of

channelization and medians, there s a lack of freedom from
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interference of opposing traffic. Considering the nature of the

layout pattern and the absence of effective control measures, a‘vast
scale of congestion and frequent areas of conflict prevails. Road
user behaviour and éxtensive right-turn movements are the prime
contributing factors. No proper longitudinal delinea£ion of the

carriageway 1s maintained, thus adding to the operational risk and

inconveniences.

Slow non-motorized vehicular traffic constitutes a major proportion
of the whole trafficrand occupies Considérable space on tﬁé road.
General traffic on this road is characterized by inorderly movementé
of mixed operation. Vehicular-pedestrian interaction occurs at
sections where sidewalks are inadeuate for walking and where
pedestrians cross the road everywhere with no neans of control. Many
of Lhese pedesrians are school children. Where sidewalks are
inadequately maintained or elsewise occupied, pedestrians use Lhe

carriageway {Fig. 5.3).

S5.2.4 Environmental

Considerations

Preliminary observations followed by pedestrian andg vehicular
traffic flow éurvey alL different sections of the road revealed a
nunber of problems, caused particularly by‘traffic behaviour, lay?ut
pattern and the existing conditions of the road. Field survey helped

Lo assess the levels of service and the extent of safety, comfort
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and convenience in terms of intensity and severity of conflict.

As the situation depicted earlier, the vehicular-pedestrian
conflict on this road is very pronounced. Pedestrians who use the
sidewalks still face a great deal! of inconveniences at many

locations. The 2.4 m width of the sidewalk is frequently reduced to

a much less effective width. The main causes appear to be:

l. The pavement is cracked and buckled at several places.

2. The street furniture 1is so‘wretched that slides of it can be
featured 1in representations on the decline of streetscapes. Along
the curb is an ill-placed assortment of trash containers, signs,
eLc.  Some of Lhe sidewalks are used for loading and unloading of
goods.  piling of construciion malerials and keeping different items
in front of shops and workshops. AL some places cows were noticed
Lied and kept on the sidewalks. Some restaurants extended their
benches to the sidewalk. Vendors were also seen sharing a large
portion of Lhe sidewalk.

3. Many cycle-rickshaws and pushcarts park on the sidewalk during
their off-time. Even rickshaw repair and maintenance works are
carried on the sidewalks.

4. Sidewalks are elevated 25 to 30 cm. from the carriageway.
Pedestrians prefer a much less height. They also hesitate to use the
sidéwalk with: steep—faced curb. When designing the vroad, no
consideration was given to the requirements of the physically

handicapped. Ramped sidewalk approach and curb cut ramps are

generally much easier to negotiate.
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5. No weather protection facilities are provided at public transit

stands.

Crossing Mirpur Road'is another experience and it demonstrates the
skills of pedestrians in such actions which are more acrobatic in
nature than normal behaviour. The pedestrian often crosses the road
at stagés, maneuvering for gaps in the traffic flow. and may
sometimes have Lo ruﬁ back to the curb from where he has started
when his attempt to save his life becomes questionable. Intimidation
and anxiety predominate the feelings of the crossing pedestrian at
the uncontrolled sections. Yulnerabilitcy to accidents and
considerable delay continue for many hours and become intolerable
throughout Lhe peak thours. Where children cross frequently in the
vicinity of Lhe existing schools, no Consideratibns has been given
for their safe and convenient crossing - not even a simple zebra
crossing. In general, lack of pedestrian crossing facilities and
poor tratfic management and maintenance are mainly responsible for

Lhe present conditions:

. At the signalized intersections, no separate pedestrian phase is
included in the traffic signal cycle.

2. Other than at signalized'intersections, there are no forms of
crossing or segregation.

3. With the layoutL pattern of the road and the surroundings, there
are many distributory rroad links on both sides. These generate

frequent and uncontrolled right-turn novements of vehicles at

various sections causing more conflict areas with other vehicles and

S
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crossing pedestrians.

4. The intersections are not channelized. This form of facility
regulate the conflicting traffic movements into safe and orderly
movements of Both vehiéles and pedestrians.

5. guard-rails and barriers are not used in conjunction with
sidewalks.

6. Street lighting is insufficient.

7. There are many ditches and manholes at different locations of the
road. Yehicles often tend to avoid such surface irregularities. thus
increasing the extent of conflict with crossing pedestrians. ﬁ
8. Mixed motorized and non-motorized vehicular traffic operating at
any section of the road implies different speeds. This in turn makes
pedestrian crossing more complex and risky.

9. Apart from the pedestrian-vehicular conflict, anmeniLy is

seriously reduced by the effects of traffic pollution and noise,

leaving adverse effects on the pedestrians and on the surroundings.

S5.2.5 Visual Impact

Many visual elements in the study area contribute te unattractive
and unpleasant display. The inorderly wovement of the nixed

vehicular traffic., the extensive vehicular-pedestrian conflict, the
misused sidewalks by cattle, dumped garbage, illegal occupation by
shop displays, vendors, stacked building materials and many other

obstructions, the frontage scene quality - all make a very
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deteriorated gtreetscape. if undisturbed by such glements, open
spaces in the vicinity'of the area could have gained a nuch greater
value. These spaces include the playground. the lake, the children

park and the large open space surrounding the National Assenbly

Bujlding.
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5.3 THE NEW MARKET SHOPPING AREA

5.3.1 Funciional Elements

The New Market Area is one of the mg;t important and busiest
shopping areas in Dhaka city. Few market and shopping centres have_
been developed in this area. They include the Government New Market,
New Super Markets {North and South)., Katcha Bazar {vegetable market)
Gausia Market, Chandi Chawk Market. Hawkers narket, and several
other shops and restaurants closeby. These markets constitLute a
large concentration of retail trade where shops and shopping centres
are mostly segregated into groupings of small shops speciaiizing in
a range of goods mainly of clothes, household items, books,
stationaries, jewellery, food stuff, Llailors, leather, cosmetics and

toileterries, electrical and hardware stores, etc.

The area is served by some infrastructural facilities, mainly a post
office and a telegraph and telephone office. Nearby are few private
clinics. The area is at a short walking distance from the University
of Dhaka, the Bangladesh University of Engineering and Technology,
the Dhaka College, the Eden Girls College and few other scﬁools, It
is also close to nmany residential areas. One of the prdminent

feature in the vicinity is a public cinema hall .

Considering the functiocnal acceptability of the frontage land uses,
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the exiéting cinema hall at its present location can undoubtedliy be
classified as wunacceptable. The volume of generated pedestrian
traffic and cycle-rickshaws constantly occupying a major sﬁace of
the road, makes this.particular land use in direct severe conflict
with the environmental capacity of the area. Considering the
question of integratién of this shopping area, this land use being
dissected by heavy traffic flows on Mirpur Road and Elephant Road
may also be described as umacceptable. This argumentrholds strong
with the present traffic controi measures. Ilowever, with the
inte;sificd development and activities in this area, a great

proportion of solving the conflict lies within the traffic

management .domain.

.3 .2 l.ayour Patcern

Mirpur Road bisects ihe area Lnto two parts. The area ends southward
at. Nilkhet Road. Both the intersections of Mirpur Road wiLﬁ Elephant
Road and Nilkhet Road are signalized. Mirpur Road is about 33 nm Wide
and the carriageway is divided by a 1.20 n mediqn. Nilkhet Road is
about 27 m wide with no median. Both the intersections are also

unchannelized.

Despite the intensified pedestrian activities in this area, a
pedestrian overpass is the only crossing facility. Previously, two

zebra crossings were marked, but lack of maintenance has turned them
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into an old nemory. Pedestrian guard-rails are still erect on the

eastern sidewalk stretching between the two intersections.

The area 1is particularly lacking in open space. This has been a
source of parking problem. A part of the road at the eastern ang
southern access to New Market is reserved for car parking. A section

is reserved as a parking lot for the motorcyclists.

Shopping premises in the area are onc to three storeyed buildings.
The pedestrian overpass vertLical access consists of Lwo flights of
stairs, with one landing at midway { layout map ts shown in Fig.

5.4).

5.3.3 Traffic Conditionss

The main problem stems from the fact that the New MarkeL arca is
situated at the intersection of major traffic rouLes. each carrying
large volumes of vehicular traffic flow. All classes of vehicles
operate on these routes. The area is served by public transport
vehicles including buses-en route Lo other areas. Through traffic
constitutes a major proportion, conflicting with the shopping

traffic.

Traffic management and control measures are ineffective. This
rendered cthe traffic movement slow, congested and confused. ¥ithout

firm police control, the traffic signals at both intersections lack
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even the wminimum respect of road users. Streets are two-way, but
left turn movement from Mirpur Road to Elephant Road is prohibited.
This measure has constantly been controlled by police personnel.
Provision for right turn movement was recently introduced at this
intersection with the help of right turn phase in the traffic signal
cycle. This provision has severely increased the congestion and
confusion at this junction regardless to the existing traffic
signals. At the other intersection, vchicles moﬁe in all directions

simuitaneously causing similar problems in Lhe whoie intersection

area. The signal has little effect on the traffic hehaviour.

The lack of open space in the area causes a complex parking probliem.
Ticketed parking is provided at all sides of the Covt. New Market.
Parking also occurs at other localLions. Cars park even at, or close
Lo, ihe Interseclions, though local traffic managemenl measures Lry
to eliminate this parking. Indiscriminate parking by large numbers
of cycle-rickshaws has Lhe worst elfecls on vehicular and pedestrian
movement and accessibility within the area. Concentration of these
slow vehicles at all the gates of the shopping area causes serious

impediment to pedestrian movements.

Yehicular movements, just as it suffer at the iptersections,
sufferr at other sections of Lhe road as well. No fixed lanes are
maintained for different classes of vehicles. Capacity is further
reduced by the extended space reserved on the sides of the

carriageway for car parking.
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Amidst this situation, large numbers of pedestrians are continously
moving withiﬁ this area. The heaviest pedestrian crossing flow
occurs between the eastern and the western side of Mirpur Road.
Unbarréd by'any effec;ive measure Lo channalise the flow, the great
majority of pedestrians tend ﬁo cross at all sections of the

carriageway lignoring the overpass. The pedestrians usually overflood

the sidewalks and large numbers of them walk along the carriageway.

5.3 _4a Environmental

Considerations

The effects of danger, noisc and confusion are very pronounced in
this arca. The inorderly traffic wovements and the inadequate
pedestrian facilitles and control measures force pedestrians and
vehicles into 'closer proximity and continuous conflict. It is
inevitable in the present conditions that there is a severc conflict
hetween, pedestrians and vehicles tLhroughout this tightly packed
shopping area. This is most marked at points where the main
pedestrian movements cross the heavy Lréffic flows between the two
intersections in the érea, and at a further short strip to the
north. It is also very evident where a najor p;rtion of the

pedestrians walk along the carriageway.

In Mirpur Road where the area is bisected, the average widths of the

castern and western sidewalks are 2.5 m and 2 o respectively, but
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only partially suitable for walking. At many locations in the area,
the pavements are cracked and buckled or have pot-holes. Signs and
poles are among the various other obstructions, however the most

serious obstruction to the sidewalk effectiveness is the activity of

the vendors. This has drastically reduced the effective sidewalk

width to as narrow as less than one meter.

As mentioned carlier, the only crossing facility in the area is the
overpass. Absence of control measures and the present median induce
the pedestrians to cross using the carriageway. When vehicular [low
is high., delay to pedestrians increases as traffic gaps become
less, but when the flow is less and the gaps are longer vehicles

Lravel at greater speeds endangering pedesitrian crossing. At
intersections, the continuous vehicular left turn movement , due to
absence of pedestrian separate phase in the signal cycle, increases

the difficulty and risk of crossing.

Thus in all éascs. pedestrians face a great deal of inconveniences
and danger in the present conditions. This also increases
congestions and confusion to the road users. Though the consequent
delay has never been estimated, it is very evident as it occurs very
often and involves significant time. Shoppers also face
inconveniences while moving within the shopping area or in the
building itself. The narrow passages and walkways of the Hawker
Market and Gausia Market arc obvious examples. The staircases are

mostly not lighted, narrow, damaged and ill-maintained.
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However, the shopping precinct of New Market attracts great aumbers
of pedestrians as they feel comparatively safe from the traffic
hazard, thus bringing a larger retail trade turnover and providing a
better environment f;r shoppers and traders. Many pedestrians also
E0 window-shopping. It worths mentioning here that the poor drainage

system 1in the area reduces its accessibility during and after heavy

rain showers.

5_ 3.5 Visual Impact

The street scenes and buildings dre .inaLLracLive in scale and
quality. The streeLs are badly disfigured by almost constant flow of
Lraffic moving through Lhe area and by indiscrinminale parking of
vehicles specially Lhe cycle-rickshaws. The area is at present being
intruded upon by heavy through traffic. The severe traffic
congestlion, Lhe vehicular-pedestrian conflict. the assortment and
intensity .of vehicular traffic and its behaviour - all assisted in

deterioraling the visual qualities of the area.



Chapter 6

.. EA?A AN;%LY’SES .



120

6.3 MIRPUR ROAD

6.1.1 Pedestrian Flow

6.1.1.1 FLOW AT SIDEWALKS

Peak flou and pcak Ltimes:

Considering the nature of pedestrian activities in Mirpur Road,
three peak Limes are in general likely to occur: one in the moFning,
one around {400 hours and the last around 1700 hours. Haowever, peak
time varies for different sections with the variation of Lhe
activitics near the concerned section and -its distance Trom main

activity centres and public transit services.'

A brief look at Lhe graphical illustrations makes obvious how {low
s intensive when people start travelling to their places of
enployment during the first hour. Usually, this happens between 700
and 830 hours. The flow rises again with Lhe start of business and
shopping activities, as indicated by the flow between 930 and J130
hours. The next peak time coincides with the closing of government
offices and most of the public sector enterprises (graphs at 1300 to
1500 hours). The last peak occurs with the closing of private-sector

offices and rising shopping activities (graphs after 1630 hours) .

This high flow may continue until 1900 hours, especially in the
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vicinity of shopping centres (last peak flow was observed between

1636 and 1830 hours at all locations}. Peak {low values varied

between cast and west sidewalks. !

At section 3 where pedestrian densities were observed, similar peak

time pattern predominatgs as at other sections.

Flow variation pattern:

Rapid and considerable fluctuation was observed when Lhe flou.was
considered at a sidewalk adjacent to bus stands. Al section 1,
fiuctuation ts steep at Lhe west sidewalk and mild al Lhe east
sidewalk. A considerable proportion of [Jow alL Lhe west gidevalk is
renerated by the public bus stand there. Similar trend was observed
aL  section 2 at both sidewalks. But flucLualion extent ig less here
as Lhe curve 1s‘less Steep aL many points. This may be referred to
the fact that a very frequent, almost continuous, bus loading and

unloading take place near this section.

Steep variation was also marked just before and alter peak hours.
This lindicate the considerable impact of through pedestrian traffic
- pedestrians traveling along the road of‘ generated by public
transport services en route Lo other destinations - on flow
variation. In the vicinity of schools, the sidewalks ad jacent to the
schoél had much higher flow than the other sidewalks. This is

evident in the case of flow at section 4.
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Level of service (L0OS):

Sidewalk width at all surveyed scctions was 2.4 m {8 ft). As many of
the frontége land wuses are shops, and width is less at few
locations, dead width can be assumed to be 0.9 nm (3 ft) thus
reducing the effective width to 1.5 m {5 ft). The levels of service
arc estimatcd és in Table 6.1 assuming that the whole pedestrian
flow wuses the sidewalk faciliity. These analysis are based on L0S

standards {Davis and BRraaksma, 1987 and Fruin 18971).

6.1.1.2 PEDESTRIAN FLOW ACROSS THE ROAD

Peak flow and peak times:

Graphic 1illustrations indicate that the commuLing journey - travel
between home and WUrkwvmianﬁenced pedestrian crossing aclivity to
reach 1its greatest peak in the morning (between 730 to 930 hours}!
This is evident at sections 1,2,3 & 5, where the major contribution
Lo crossing movements is caused by the public transit stands -
mainly buses and minibuses - existing near these sections. In
general, as flow peaks occur at sidewalks at three distinctive

times, the case of crossing flow is likewise.

Flow variation paltern:

Crossing flow variation pattern depends largely on the local
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Talbrlaea 6 .1
SIDEWALK LEVEILS OF SERV 1CI<

MIRIPUR ROAD

Section 1..0 _&5 .
AL peak flow AL 80% pcak flow

EAST SIDEWALK

L= P R
> > O >
- o> o >
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Source: Field survey.
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conditions and immediate surrounding of the c¢rossing venue. At
section 1 where it links dircctly with a major shopping street - New
Elephant Road - and very busy public bus stands, no major abrupt
variation was observed. This is particularly obyious after shopping
and other business activities begin, mainly after 1000 hours, though
variation 1is relatively higher near peak hours. This pattern is
similar at other sections during the morning period. But variation
al these sections is very steep with major rise and fall pattern in
the afternoon and evening periods. A major generator of pedestrian
crossing movements at these sectjonsrjs the public bus service. This

seems Lo be Lhe prime reason behind this different {low pattern.

Pedestrian behaviour at controlled crossings:

Boilh sections 1 and 5 were located near signal-controlled
intersections. Despite the signal cycle does not include a phase lor
pedestrians, this type of control helps pedestrians Lo cross at or

near the marked zebra crossings.

During 13 hours of survey, Lhe total number of pedestrians who
crossed at section ! (length = 100 m), including those who"Lseq the
zebra crossing, was 15368. The number of pedeé}rians who used zebra
‘crossing during the same period was ‘8436 (i.e., 55%) which is

significantly high considering the pedestrian behaviour at crossings

in general and the fact that the median existing at this section
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helps as a pedestrian refuge, aqd also considering the long strip of
this section. But heavy vehicular flow passing here and the
convenient 1ocation' of the zebra crossing can explain Lthis
behaviour. Ratios of pedestrians crossing at zebra did not vary
substantially, but relatively their numbers increased at peak hours,

which mostly coincided with vehicular peak hours.

But at section 5, the situation was different. During the same
period of su;;ey. total number of pedestrians who crossed the
section (of similar length), inciuding those who crossed at zchra,
was 7564. Number of pedestrians who used the zebra crossing was 2909
(i.e., 38%) despite the absence of median. This ratio W€went as low as
227 during the first hour when the vehicular flow was low, and
exceeded 50% at pedestrian and vehicular peak hours. During morning
hours until 1330 hours, pedestrian [low at zecra marked a continuous
but. minor fluctuation. This was Followed by a small peak about [430
hours. But the major peak occurred during the lasL peak hours (1730

- 1830 hours). This coincided with vehicular peak flow and major

rise of pedestrian flow at the same section.

Considering beﬁaviour of different age and sex groups of pedestrians
crossing the road, ratios of different groups using .zebra -crossings

alL  signalized intersections are different from Lhe general average
ratio. Since this condition of crossing exists only at sections 1
and 5, study of crossing behaviour at section 1 is a better guide as

this section is more complex and used by heavy pedestrian flow.
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Analysis of the below 16-year and above 60-year age groups resulted.

in the ratios shown in Table 6.2

Pedestrian flow and criteria for establishing pedestrian crossings:

¥ith reference to the criteria used as a guide to establish
pedestrian crossings (Fig. 2.2). examining the flow peaks at
different sections of Mirpur Road against tLhese criteria will
certainly - lecad to emphasize a very hazardous situation and the
necessity to estasiish severe control measures. Even a modest
consideration of ife cxisting flow, for cxanple the average houyly
flow, indicates th: scriousness of tLhe situation. This is quite

obvious when the vehicular traffic flow is taken inLto account.

During 13 hours of padestrian traffic survey at different seclions,
Lthe average hourly flow was as shown in Table 6.3 Comparing these
results with the z5ove menLioned criteria, the average pedestrian
crossing flow 1is Zar greater than even the highest limits ithat
recommend controileZ flow.  Therefore, at sections 1,2.3 &5, the
pedestrian and vehicular flows are within the "Traffic signal
control zone”. Due ‘to the present flow volume and other existing
conditions, a packagz of measures must be adopted to aid control and
facilitate crossing. At section 4, uncontrolled crossing facility,
at least, should bz provided. Pedestrians crossing at this scction

may also be diverted to the signal-controlled intersection of tLhisg

road with road no. i6; Marked zcbra crossings are required at this
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Taabxrloc 6.2

PEDESTRIAN FILLOW AT ZEBRA CROSS 1N

Survey poeriod: 43 hes (700- 2000 hirg)

Survey slLation: Mirpur Road - SeccLion MR/SI
Dotc: 2B.10.14987 (Wednesday)

WoalLher: Fine

Agc 7~ Y I
MALE:

<16 810 297 3%
16-59 6592 5979 52%
260 143 116 637
FEMALE:

<16 214 147 h9%
16-59 565 412 5%
260 49 25 66%
7 = Number of pedestrians using zebra crossing at the intersecLion.
Y = Number of pecdestrians crossing gt locations within a 100-m strip

near the zchra crossing.

—
n

100 x Z/(7+Y), an index expressing pedestrian behaviour al this
Crossing

Source: Field survey.

ts
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Table 6.3

PEDESTRIAN FLOW ACROSS MIRPUR ROAD

Total Average
Section Flow Flow
(13 hrs) (ped./hr)
1 15368 1182
2 10643 819
3 7257 ' 558
4 4025 _ 310
5 7564 582

Source: Field survey.
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intersection (Details will be discussed in Chapter 8).

G.1.2 Vehicular Flow

All classes of vehicles operate on this route, with time restriction
applied for trucks only. During 13 hours of traff{ic field survey,
average vehicular traffic flow was 4438 veh./hr for both directions.
Average estimated hourly passenger car eguivalent (PCE) for both

directions was 6081 pce/hr.

Peak hours in vchicular flow, as the case in pedestrian flow, can be
noticed in three periods. An abrupt and steep rise occurred during
the {firsi houf. No major [low {luctuation was recorded during
morning hours. Two major peak {lows occurred around 1400 and 1730
hours. AJthough_ all classes of vehicles contributed to flow
variation at different periods, cars and cycle-rickshas were the
main contributing categories. Table 6.4 demonstrates composition of
flow and PCE with respect to motorized and non-motorized vehicles
for each flow direction. The estimated figures indicate how non-
motorized vehicles outnumber the motorized vehicles and OCCUpy more
space of the ;oadway pavement. It worths mentiqning that total flow
in one direction is very close to the total flow in the other

direction for motorized transport vehicles, and for the non-

motorized as well.
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oS .4

VEHICULAR TRAFFIC FLOW

MIRPUR ROAD

Survey period: 13 hrs (700-2000 hrs)

Survey station: MR/S2
Date: 02.11.!1987 (Monday)
Weather: Fine

North
Direction |
' South

Total flow (veh.) 15077

27770
Toral PCE 22526
38513
Average flow
{veh./hr) 1160
PCE/hr 1732
PCE % 59

15987

876

1230

41

17045

1077

1311

42

29920

40665

15913

23620

1224

1817

For both directions:

Total flow = 57690 veh.
Average flow = 4438 veh./hr
Total PCE = 79178

PCE/hr = 6090

@ Motorized vehicles.
f Non-motorized vehicles.

Source: Field survey.
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6.2 NEW MARKET SHOPPING AREA

65.2_1 Fedestrian Flow

As this is a shopping area, pedesirian activities and movements are
intensified during the afternoon and evening hours, particularly
after office working hours. This pattern is predominant &t
sjdeuélks. Crossing flow is heavy throughout the field survey period
as many people cross Lhe road for different purposes, other than

shopping, due to the nature of the surrounding land uses.

6.2.1.1 PEDESTRIAN DENSITY AT SIDEWALKS

Peak densities and peak Limes:

Pedestrian densities remain remarkably low during the morning hours,
especially at sections 1 and 2. They rise in the afternoon, but peak
hours are noticed to be after 1600 hours. At all sidewalks, the
highest peak densities were observed between 1700 and 1830 hours. In
general, high densities continued between 1600 and 2000 hours. The

greatest two peak densities occurred at east sidewalk at sections |
and 2 at 1730 hours when density module fell to less than 0.25
m’/ped. The peak densities were relatively less at other sections,
but sidewalks at Lhese sections remained crowded during the evening

peak hours.
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Density variation pattern:

Field survey data reveal three periods of majbr density variatlion.
Low‘ density is noticed in the morning until the beginning of
shopping activities, i.e., aLlabout 1000 hours. Densities rise with
the rise of shopping activities to more than double and maintain
minor fluctuation until about 1600 hours. This is followed by a
period of very intensified aclivities, as indicqted by sLeep rise in
densities. This period continues until abouL-ZOOO hours.

During data analysis process, it was h}pothesized that the greatest
intensity of pedestrian movement at sidewalks conlinued to
predominate after 1600 hours, until 2000 hours, and that this period
was the main activity period in Lhis area and, hence, relaLgd

. ~

densities during this period would practically be a more ﬁseful
guidp -in designing pedestrian facilities in the area. Further
analysis revealed an- interesting and strong supporting evidence.
Assuming average pedestrian densily for the entire surveyed period
aL each section to be "D”, and for the main 4-hour active period to
be "Dl". the ratios D]/D for different sections were estimated as in
Table GTS. In all cases these ratios were within the range of 1.4 to
1.8. It should be borne in mind that the exiéting cinema hall is a

major factor cauwsing enormous intrusion of the east sidewalk and

other nearby facilities frequently and abruptly.
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Table 6.5
PEDESTRIAN  DENSITIES AT SIDEWALKS

NEW MARKET SHOPPING AREA

Survey period: 13 hours (700-2000 hrs)
Date: 01.11.1987 (Sunday)
Weather: Fine

(Densities are expressed here as "pedestrian per square meter”).

Sec. 1 Sec.?2 Sec.3 Sec._A4

EAST SIDEWALK

D 1.23 1.30 1.05 0.5

D1 1.79 2.28 i.57 0.95
Dl/D 1.5 1.8 1.51 1.5

WEST SIDEWALK

D 0.46 0.81 .24 1.26
D 1.39 1.39 1.73 1.92
l):lxxl) 1.5 1.7 1.4 1.5

D = Average pedesirian density for the whole survey period.
D

= Average pedestrian density for the main 4-hour active period.

Source: Field survey.

o i e ot
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L.evel of service (LOS):

Although sidewalk width is irregular at various sections, width
variation 1is small. Average width is approximately 3 m at the east
sidewalks and 2.5 at the west sidewalks. Effective width may be

assumed 2 m and 1.5 m respectively.
"Based on LOS standards (Table A.2), levels of service at different
sections of sidewalks were estimated as in  Table 6.6. This

estimation is based on the average densities related to the period

of the main busy hours, i.e., Dl shown in Table 6.5 .

6.2.1.2 CROSSING PEDESTREAN FLOW

Peak Tlow and peak times:

A heavy crossing floQ occurred between 730C and 800 hours at section
3 making the sccond highest peak fiow. This flow was abrupt and
caused in its greatest proportions by women heading towards garment
industries to the east of the area. A steep fall in the flow
followed this peak. The highest peak occurred around 1800 hours when

a

total crossing flow mounted to about 5600 pedestrians in 30 minutes.

Flow variation pattern:

Following the nmorning peak, a steep recession took place until 9C0
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Tabrle .6
SIDEWALKS LEVELS OF SIERV LCE=

NEW MARKIEET SHOPEPING ARIEA

Survey period: 13 hours (700-2000 hrsg)
Date: 01.11.1987 (Sunday)
¥eaLher: Fine

Sechtilon Modwule L.O.s
(m?/ped.)

EAST SIDEWALK

i 0.56 E
2 0.44 !
3 | 0.k K
A | 1.05 D)

WEST STDEWALK

1 .72 I
2 0.72 ()
3 0.58 I
4 | 0.52 I

Source: Field survey.



hours. With the start of business activities, the flow started to
rise slowly with minor {luctuation until 1600 hours. Between 1600
and 2000 hours, shopping activities were very intensive. Graphic
illustrations show how the bulk of pedestrian movements took place

during this period.

Average {low for the whole survey period was 6974 ped./hr. Average
Tlow during the main busy shopping hours {1600 to 2000 hours) was
9365 ped./hr. This makes a ratio {1.34) which is close Lo the ratiog

of the corresponding pedestrian densities at sidewalks (Table 6.5).
Pedesirian behaviour at the overpass:

Crossing flow data analysis and field observations enphasize the
fact that pedestrians tend to resist using segregated crossings at
different grade levels. Even when vehicular traffic [low was at iis
peak, accompanied by heavy peﬂestrian flow at mid—day, only about
27% of the total pedestrian flow, within 100 m on both sides, used
the overpass. In the morning, this ratio was very low and started
from as little as 0.5%. For the whole field survey period, total
recorded crossing flow was 87177 pedestrians. Total crossing within
100 m on both sides of the overpass, includinﬁ Erossing at overpass,
was 68060 ped. and total flow at overpass was 15576 ped. (i.e.
22.9%). For the main busy hours, total crossing flow was 37458 ped.
’

total flow within 100 m was 29022 ped. and total Flow al the

»
overpass was 8681 ped. (i.e. 29.9%}). The highest ratios occurred
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between 1700 and 1800 hours, particularly after work went over at

N
garmenlt industries and other private sector enterprises. Though not
estimated, it was observed during field survey that women and

children made the greatest proportion of flow at the overpass.

Pedestrian flow and criteria for establishing pedestrian crossings:

Yehicular-pedestrian interaction at the surveyed area is enormous.
For this reason, the existing overpass was constructed. Bul with the
hardly 23% of pedestrians using Lhis facility, and considering the
severe conflict in the area, the situation undoubtedly unveils
monsirous errors. The present pedestrian and vehicular flow volumes
and the stale of conflicl necessilale complele segregation.
hpplication of a pakage of traffic managenent and drastic control

measures i1s a matter of great urgency.

6.2 .2 Vehicular Flow

All classes of vehicular traffic operate in this area, with time
restriction applied to trucks only. (This is demonstrated in the
vehicular traffic survey tables for this aroé). The survey station
for wvehicular {low was fixed at the overpass. Two distinctive peaks
occurred around 1230 hours and 1730 hours, with almost a steady Fise

L. £

and fall daring the whole period preceding and following peak flows.

Table 6.7 indicate only about 21% of the total PCE contributed by
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Table 6-7
VEHICULAR TRAFFIC FLOW

51[399 MARKET SHOPPING AREA

Survey period: 12 hrs 30 min. (730-2000 hrs)
Survey station: At the pedestrian overpass.
Date: 10.01.1988 (Sunday)

Weather: Fine

North
Direction |
South
Total flow (veh.) 28218 9700 109938 29107
37918 40105
Total PCE 41860 10794 12039 42874
52654 54913
Average flow
(veh./hr} 2257 776 380 2329
PCE/hr 31349 864 963 3430
PCE % 79 21 22 78

For both directions:

Total flow = 78023 veh.
Average flow = 6242 veh./hr
Total PCE = 107567

PCE/hr = 8605

4 Motorized vehicles.
4 Non-notorized vehicles.

Source: Field survey.
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motorized traffic and 79% by non¥motorized traffic. The table
demonstrates composition of flow and PCE for these two categories of
vehicular traffic in both directions. Like in Mirpur Road in the
previous traffic survey, it is noticed that total flow in one

direction is very close to the total flow in the other direction for

the motorizerd as well as for the non-motorized transport vehicles.
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- Chapter 7

PEDESTRIAN BEHAVIOUR
AT CROSSINGS
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7.1 INTRODUCTION

Pedestrian actions are less predictable than those of drivers. Many
pedestrians consider themselves outside the law in traffic matters
and pedestrian reéulations in Dhaka city are rarely enforced. This
makes it difficult to design a facility for safe and orderly

pedestrian movement.

Pedestrians ﬁénd Lo walk in a path that rcpreseﬁts the shortest
distance between Lwo points, thus along streets they often cross at
mid-block and. fail Lo stay in crosswalks. Pedestrians aiso have a
basic resistance to changing grades when crossing roadways and tend

Lo avolid using underpass or overpass pedestrian facilities.

An important factor in relation to pedestrian behaviour and
acclidents its  age. Very young pedesirians are often careless in
traffic due- Lo ignorance ‘and  exuberance, whereas the elderly appear

inattentive or defiant toward vehicles and drivers.

In Dhaka city, as the phenomenon in other cities of developing
countries, pedestrians have Lhe greater proportion of fatalities and
seriou; injuries amongst the various classes of road users. As
shown in Chapter 4, the greatest responsibility for accidents is
attributed to the human factor or. in other words., the road user

behaviour. Since nearly all casualties happen on the carriageway,
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this very strongly indicates the necessity to segregate pedestrians

from vehicles.

Installation of automatic vehicles' and pedestrian signals irpraved
Lo some ektent the control and flow of traffic in the city.
Unfortunately, desireable conditions could not be attained du= to
many factors mainly the large increase of vehicles, the migration to
Dhaka city of great number of people fron the rural areas, and the

predominant behaviour and attitudes of the road users.

The Dhaka Huniclpai Corporation, with the help of traffic division
of Dhaka Metropolitan police, carried out at different stages fletid
survey and installed 44 vehicle signals and 5 pedestrian signals.
Yet Lhere is a serious shortage in the number of these sipgnals and
the marked crosswalks., and also in Lhe number of the deploved
Lraffic police personnel. Inadcquate maintenance is another problem
as malfunctioning of signals and marked Crossings reduces the
efficiency of these facilities and influence the behaviour of

drivers and pedestrians.

7T .2 SELECTED CROSSINGS

The selected nine at-grade crossings assigned to study pedestrian

behaviour were at the following locations:
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(1) At intersections:
(i} Signalized intersections.
- Cross intersection (Kakrai! Road at its intersection with
Shantinagar Road), 'denoted here as crossing "A".
- T-intersection (New Elephant Road al its intersection wiLh

Mirpur Road), crossing "B".

(ii) Non-signalized intersection (Bashani Road at Shahbagh
intersection, crossing "C”.
(2) At more than 18.3 meter (20 yards) from intersection:
(i) Controlled crossings.
- New Airport Road, Kawran Bazar (signal-controlled). Crossing
D7, .
- New Airport Road. between “armgate and old airport (signal-
controlied), crossing "E”.
- Topkhana Road (police-controlled), crossing "7
(ii) Uncoatrolled crossings (zebra crossings).
- Topkhana Road, near National Press Club, crossing "G".
- New Elephant Road, crossing "H".

- Bongobondhu Avenue, crossing "1".

7.3 SURVEY DATA ANALYSIS

Aided by an IBM PC, the survey data was processed Lo produce
graphical representation of all counts of the nine cases. Pedestrian

behaviour was measured by "Behaviour Index” defined as:



The number of pedestrians using the crossing

The number of pedestrians crossing the road
on and within 18.3 meters of the crossing

Assuming

Z Number of pedestrians using the crossing, and

Y Number of pedestrians crossing the road within 18.3 m (20 yd) of

the crossing,
Benaviour Index = 100 x Z/(Y+Z)

AL each crossing, total {2 of 15-minute counts were obtained. The
index was calculated for each count {Table 7.1). The 12 resulting
indices in each case were averaged Lo establish the behaviour index
for every crossing. Indices for the same control Lype were again
averaged Lo calculate behaviour indices versus Lypes of control
(Table 7.2). Considering individual cases, consistency of bchaviour
was observed at ail crossings. The resulting low values of standard
deviation of the indices for individual crossings provided a

supporting evidence for Lhis consistency (Table 7.1).

Al signalized intersections, great varialion in the index values was
observed at the two different forms of intersections: high value at
cross intersection (64) and low value at T-intersection (28),
whercas this ;élue wés high at the non-signalized intersection (73).
At crossings far from intersections, indices had higher values at
the controlled crossings and comparatively lower values at the

uncontrolled ones.
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Table 7.1
PEDESTRIAN BEHAVIOUR INDICES

AT CROSSINGS

0BS C R OS S I NG
NO. A B C D E F G i 1

i 66 27.8  79.5 36.5 65.5 75.7 49.0 25.4 A2.6
2 63.0 33.5 67.6 56.2 S59.4 72.2 50.4 31.0 37.9
3 74.7  30.8 0.5 62.4 57.6 T4.8 47.9 22.9  46.2
4 67.0 31.5 66.9 3.3 74.2 74.6 50.5 25.7 42.8
5 73.3  23.8  67.7 66.7 67.9 74.9 32.1 30.2 41.6
6 66.7 23.5 72.8 63.3 67.1 B80.6 38.3 21.1 44.8
7 75.9  27.3  73.1 61.5 6(.4 T7.1 44.9 29.5 403
8 73.2 21.5  72.0  17.2  T1.4  T1.0  37.4  33.7  45.6
g 60.3 27.3 79.4 TU.1 61.2 3.1 42.0 31.6 41.7
10 652.2  27.2 78.5 76.3 . 52.3 713.4  46.7 27.4  41.4
i 19.2 247 73.5 78.3  58.6  70.0 47.0 26.6 A1.7
12 47.9  25.5 78.5 82.9 56.1 77.9 45.1 23.2  41.§
i 64.2 27.5 73.3 66.3 62.7 T4.6 A4.3 27.4  41.5
S.D 9.5 3.0 4.5 11.9 6.3 2.9 55 3.7 2.5

I = Average behaviour index at individual crossipg.
S.D. = Standard deviation of indices at individual crossing.

Source: Field survey.
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Table 7.2
BEHAVIOUR INDICES

VS. TYPES OF CONTROL

At inlersection:

- Sigralized () 64
- Signalized (L.) 28
- Non-signalized 73

IYar from intersection:

- Controlled crossing 68

- Uncontrolled crossing 38

(-+): Cross intersection.
(LL): Tee intersection.

Source: Field survey.
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7.1 CONCLUSIONS

The pedestrian behaviour indices established in this study, and

their consistency for each individual case, reflect the nature of
pedestrian behaviour in crossing_roads in the city with respect to
differeﬁﬁ types of control. However, the index for each crossing
indicates conformity with other factorsl and local conditions
existing alL the crossing. The main factors that may always influence

this behaviour are:

(a) Factors effccting Lhe gaps needed for pedestrian crossing mainly
(1) width of the street,
(2) volume of vehicular [low,
(3) speeds of the vehicles, and
(4) availabiliLy of pedestrian refuge.
(b) Vehicles stopping at the crossing.
(¢) On-street parking.
{d) Location of rhe crossing with respect to an intersection.
(e) Number of potential potﬁts ol pedestrian-vehicular conflict at

intersectlions.

“In other Qords, the vulnerability of the pedestrian, while crossing
the road, influences his behaviour. This vulnerability, at all Lhe
exanined sections, appeared to be a function of the above stated
factors, 1in addition to the type of control. Behaviour is further

influenced by other factors mainly layout pattern of the Crossing
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areca, age, Sex, etc. (Fig.?.l)

The influence of the wain factors appeared in this study can be

itllustrated as follows:

- At the signalized cross intersection, there are 8 points of
pedestrian-vehicular conflict (Fig.7.2). At the crossing considered
here, there are 2 expected points of conflict (practically 3 due to
continuous left turn vehicular movement and more conflict points at
the intersection as pedestrians Lry always to cross regardless to
traffic signals). The high volume of vehicular traffic forved larger
numbers of pedestrians to use the crossing. The strcet at this
section 7as also 6-lane wide (iligh volume of vehicular trafific slows
down the vehicles' speed. But some times this voiume becomes too
high to leave any sufficient gaps and inhibits random pedestrian

crossing forcing them to use the crossing facility).

- AL Lhe signalized intersection (New Elephant Road with Wirpur
Road) there arec 3 points of pedestrian-vehicular conflict (! point
at the crossing, practically more for the same reasons above). This
section is channelized providing food refuge <{or pedestrians.
Vehicles werc moving at low speeds due to their high volume and slow
operation at this lintersection. These factors encouraged lower
proportion of pedestrians to use the crossing. One more factor led

to this result: vehicles stopping at the crossing waiting for the

green signal.

- AL the non-signalized intersection (Shahbagh) a 1arge_roundabout

A
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Fig.7.1
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exists. The street is 6-lane wide with no refuge for pedest?ians

other than at the crossing. Vehicles travelled at relatively,high

1

speeds. This section got the highest behaviour index. i
:1
i

- Away from intersections, vehicles were travelling at high spéeds.
]

At the three controlled crossings, narrow medians existed;LThe

: 1
highest behaviour index occurred at the police-controlled crossing.

At the three wuncontrolled crossings., the lowest index occurreq in

i
New Elephant Road where the street is narrower and divided by a
1

median and where at pesak hours vehicles travelled at lower speeds.
Furthermore, as this is a shopping street., the nature of pedeeréan
activities on both sides of the road induces indiscrimin;te
crossing. l

- bome crossings at intersections were located at wrong places, ﬁar
from the intersection for example, thus pedestrians using the
sidewalks of the other road tend to cross beyond the crossing
facility. 1In cases where vehicles’ stop line is impractically Eﬁr

from the intersection, vehicles especially cycle-rickshaws tend
always to stop on the crosswalk and beyond their stop iine. Thig
reduces the effectiveness of the pedestrian facility and adds to thé
pedestrian vulnerability and inconvenience. The location of the

latter mentioned crosswalk is an evident example. Fig.7.3 shows the

preferred location of pedestrian crossing.



169

1

|

Fig. 7.3 PREFERRED LOCATION
OF PEDESTRIAN CROSSWALK.

b,
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Chapter 8

ENVIRONMENTAL TRAFFIC SYSTEM
PLANNING AND MANAGEMENT
'FOR DHAKA CITY

(ETSPAM)
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5.1 INTRODUCTION

Field observations and consultations with concerned officials and
professionals reveal a frustrating, yet manageable, situation.
Factors leading to accidents and other environmental difficulties
have. gone to the extremes. A great deal ié left to be done to
extenuate the severity of the existing complex problenm. Differgnt
aspects of the problem arc interdependent implying the necessity of

comprehensive solutions.

From. Lthe. previous analysis of this study, and before p;oposing or
reconnending any solutions. three main conclusions nay be drawn. The
first is that there is no one easy and complete solution to the
problem posed by Lraffic growth Eand the pedestrian-vehicular
conflict. All remedies will have Lo be used in one form or another.
But secondly since different remedies arc interreléLed and each
reacts immediately on the others, it is imperative that they should
not be applied haphazard by different authorities reacting to
different incentives, but in a carefully coordinated way after
comprehensive analysis and study of-the whole situation. Thirdly,
any such organizéd attempt for an oyerall_solution to the problen

will necessarily involve a vast scale redevelopment of

Lransportation in the city as an integrated system.

This chapter contains a package of guidelines and recommendations
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with due consideration to the fact that factors causing the present
traffic calamities take part at different phases of planning.
implementation and management of different schemes. This fact
encourages a comprehensive approach to deal with the situation. The
prescribed guidelines and recommendations could be useful as a tool
for the concerncd autherities and practitioners to plan, design and
manage a more efficient system. Main attention is focussed on
different tactics and measures intended te provide a suitable
physical and 1institutional enviromment for safe. convenient and
pleasant pedestrian movement. Main relevant issues, particularly
traffic restraint  measures and public transport, are also
highlighted. For convenience of ¢this research., the prescribed
package may be termed as Environmental Traffic System Planning and

Management (ETSPAM}.

8.2. ETSPAM STRATEDIES

As slated earlier, there 1is no straightforward solution for the
complex siLuation this research is dealing with. Few categories of
strategies have been designed to synthesize a comprehensive approach
for tackling the situation. Tactics and neasures based on these
strategies ;ill certainly vary according to the local circumstances
of individual areas and roads under consideration. The strategies

are-
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1. Improved administration and enforcement of traffic laws.

Z. Institutional development Lo promote coordination between
transport agencies, llncrease staff capabilities and facilities and
improve agencies flexibility.

3: Expanded traffic engineering and management.

4. Improved pedestrian planning process.

5. Improved pedestrian facilities and network systems.

6. Improved public transportation system to satisfy Lhe needs of the
majority of low income population.

7. Road upgrading.
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8.3 PLANNING CONTEXT AND

PROBLEM ANALYSIS

It should be recognized that to improve transportation networks in
Dhaka city, the requirements of circulation are to be faced as one
overall problem. Pedestrian movement is still the most neglected
aspect of the present circulation system. The deteriorated
environmenlL stands no chance in drawing real attention of the
ptanning authorities. [f we are serious in turning our streets more
livable and protecting our urban areas, planning pattern shouid be
better organized, rcal goals and objectives should be well defined.
and actions should be properly implemented. ETSPAM provides the
planning process with guidelines and recommendations to guide and
supporL the planning framework. This includes improvement of preblem

identification and analysis process.

S_.3 .1 Problem IfTdent ification

and Perception

To identify and analyse pedestrian and other environmental traffic
problems in Dhaka city, it is proposed to consider two strands of
the process: objective analysis and consultations (Fig.8.1). The
first strand implies selection of a list of reievant issues. Through
consultations, objectives for each issue are defined. After

analysing the existing or predicted conditions, thresholds above
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Fig. S.1
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which conditions constitute a problem are defined. Examples of
issues [or which thresholds are defined to measure the level of ﬁhe
problem are general traffic accidents, pedestrian accidents, delays
Lo vehicular traffic, delays to pedestrian traffic, noise,
pedestrian intimidation, parking, etc. Pedestrian intimidation can
be assessed, for example, by reference to traffic flow, traffic
speed and street width.

Consultationsi are discussions to be held with the concerned public
using facilities, with the owners and occupants of buildings in and
around Lhe concerned area, and with Lhe authorities responshle [or
various aspects of amenities in the area. At the end of Lhe analysis
process, a list of the identified and perceived problems 1s nompiled
and recorded in a “problem statement” Lo form a basis for

development schenmes.

S.3_.2 Determination of Goal s

and Objectives

With a prior understanding of the problem to be met, a necessary
Step in any planmning activity is identification of the goals and
objectives that are desired. All goals and objectives stem from

‘basic values that are important to people.

For Dhaka city, and in conformity with the proposed ETSPAM
strategies, a comprehensive set of goals and objectives is

recommended as demonstrated in Fig.8.2.
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Fig.a8._.2
PROPOSED E_.T.S.P.A_M_. GOALS,

OBJECTIVES AND STRATEGIES

1. AttainmentL of safe, pleasant and efficient urban environments for
pedestrian routes and activity areas.

2. Orpganization of pedestrian traffic as an integrated part of the urban
transportation system,

Objectives Strateglies/Policies
Promotion of improvement of pedestrian network continuity.
pedestirian mobility Improvement of pedestrian nctwork capacity.
and acressibility Improvenent of pedestrian connectivily Lo

pubilic Lransport sSystem.
Improvement of pedestrian qualiLy of service.
Keduction of conflicts between vehicles and
pedesctrians.

increase of Det:rease of risk ecxposure.

pedestrian traffic Improvement of road users’ behaviour:

WSafery - drivers and pedestrians arc more circumspect.
UIncrease of roadway Improvement of nmanagement and mainterance.
efficiency lmprovement. of roadway capacity

[mprovement of street lights.
Improvement of traffic signals.
Improvement of low-income arcas.

I[mprovement of Improved management of parking space.
parking management Improvement of parking capacily.

Promotion of Provision of service to low-income groups.
public transit Improvement of service quality.

Improvement of management.
Improvement of intermodal coordination.

Improvement of Less traffic noise.
environmental Less exhaust gas emission.

conditions Improvement of urban ecology:
: - more and wider varicty of plants.
~ improved microclimate.
Improvement of visual quality.
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a8.4. PROPOSED PEDESTRIAN PLANNING

AND TRAFFIC RESTRAINT

8.1_.1 Introduction.

The success of pedestrian areas in  some countries gave a major
ﬂJmpetus to deal with the streets as 'living space’. In Bang ladesh
irnovations in transport vplanning have to be developed to centain
the increasingly unbearable effects of traffic in the urban areas.
. These should try to achieve a reasonable balance between all parties

of road users, and be concerned with the whole transpori network in

the city, not just individual streets.

To improve the silLuation in Dhaka City, it 1s quite important Lo
developr a change in attitudes characterized by a general demand for
a4 quality environment. Concerned institutions should encourare
active participation from the private, as Qell as the public sectors
in planning for pedestrian spaces and improvisng the street
environment. It is therefore reconmended to establish an
interdisciplinary approach in which transportation planners,
engineers, planners,. landscape architects and designers Leam up with

recal estate and development specialists.
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S.4_2 FPlanning Framework

To develop a pedestrian planning framework for Dhaka city, it is
essential  to examiné pedestrian requirements in terms of novement
patterns, activities and physical developnent. The projection of
existing conditions and the coordination of the three basic
requirements will assist in formulating various alternatives so that

a feasibie network can be adopted. This will naturally require vast

scale programme including extensive field SUrvey.

The degree of pedestrian movement will need to be related to various
travel modes. Every journey starts and ends on foot. The distance on
foot depends on how close the vehicle comes to the origin and
destination. Therefore, Lo project the existing conditions into the
future, it is necessary to consider the oxtent of fuiure change in

public transport system and in the degree of vehicular access.

Physical development in terms of land use and pedestrian activity
zones are to be defined. [t is important to assess rhe range of
opportunities available for redevelopment in relation to pedestrian
movement. By projecting these elements into future requirement, it
ié possible to formulate various alternative pedestrian networks.
Producing a feasible network must consider linking places of maximdm
pedestrian activity with opoints of interchange i.e., public

transport services, car parks, shopping centres, leisure facilities,

tourtst attractions, and other amenities {see Fig. 8.3).
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8.4_3 Pedestrian Priority Areas

If the quality of life is to be made tenable in places with
intensive pedestrian ﬁovement, where exclusive pedestrian areas are
not physically feasible, then efforts should be done to designate
"Pedestrian Priority Areas”. These are areas meant to facilitate
safe and convenient pedestrian movenent through certain restrictions
on vehicles entering the areas. It appears that little can be done
about the number of vehicles entering an area, although motorists
tend to avoid areas that are subject to resitriction or obstruction.
However, the speed of vehicles ¢an be controlled by the use of the
ramp, l.e., a raised hump. This would be a feature of the designated
pedestrian priority area and the frequency of these ramps <oulid

deLermine Lhe speed of vehicles.

Success in  these areas requires change in mental attitude of the
concerned authorities and the road users. There #ould nced to be

oLher features lincorporated in these areas, sensible parking being

one.

8_.14_4 Pedestrianization of

Shopping Streets

To 1introduce a pedestrianization scheme of any shopping street in

Dhaka city, future implications concerning traffic movement and
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layout pattern of the street and the éurrounding area are to be
carefully examined. Busy and narrow streets and localities where
shopping needs have grown so much that these streets can hardly
cope with the pedestrian movement, are suitable to be declaréd
pedestrian precinets. Yehicles are to be prohibited entry to these
streets. Delivery vehicles and garbage trucks may be allowed during

specificd hours. Emergency vehicles may be allowed at any time.

Althoug traders are against the principle of imposing any traffic
restraint measures in their sireets, these schemes vhich proved
fruitful in many countries of the world worth to be experimented in
Dhaka. The present Govi. New Market precinct is a strong evidence.
Pedestrianization schemes in shopping streets will have the effect
of lmproving shopping conditions and consolidating commercial
activities. But with the implementation of such schemes, success
will largely depend on provision of efficient access and car parks.

Relief roads should be available to accommodale diverted-traffic.

RKetall traders and shoppers should be made aware of the important
results of implementing pedestrianization in prospective shopping
streets. In addition to improving shopping conditions, environmental
conditions and pedestrian safety will be considerably enhanced. What
appears to be good for the customer is also good for the trader.

Such schemes may provide opportunities for extensions to businesses

L.

to maxinize trade.
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Experience in some countries indicates that the highest incidence of
success appears Lo have been achieved in those streets where 100
per cent rear access is achieved and a total ban on vehicles is
enforced. Therefore.. there is amﬁle evidence to suggest that even
minimal schemes comprising closure to through traffic on one day of

the week only will provide sufficient benefit to justify

implenentation in Dhaka city.

3.4_5 Traffic Controls

on Ma jor Roadss

Major roads here refer to the main arterial system in Dhaka city
which includes arterial streets and serves the major centres of
activity of the city. As discussed earlier, capacity is reduced
considerably aL links and lintersections mainly due to the
indisciplined traffic behaviour and pedestrian crossing. Inadequate
geometric and other physical features contribute to inefficient and
difficult control of traffic movement. Study on Mirpur Road reveals

a typical example where almost all difficulties are very pronounced.

To improve efficiency of the arterial street system, it is necessary
Lo provide adequate control devices and dégree of enforcement of
traffic regulations. But the fact that controls can have a strong
bearing on street utilization can be good and bad from the stand

point of the 1life of the city and its environment values. If used
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unwisely, traffic controis can lead to blighted areas with depressed

property values and major upheavals in land use patterns.

The foliowing recommended control devices should be carefully
considered. Mixed motorized and non-motorized traffic operation

influences details of some control devices:

I~ Control of access Lo abutting lands, usually necessitated in view
of the conflict cthat exists between effectively serving through
movement and providing access to a dispersed pattern of trip origins
and destinations.

2~ Traffic control devices such as signs. narkings, signals and
islands should be placed adequately on or ad jacent to streets and
highways Lo regulate, @arn or guide traffic.

J- Regulation of turns.

A- Parking restrictions.

5- One-way operation only in absense of alternative solutions.
Prohibition of on-street parking is a better alternative.

b- Medians should be adequately constructed on all arterials.
Standards should be developed for median design for Dhaka city's

arterials considering capacity and safety requirements.

8_14_6 Traffic Restraint

in the C_R.D.

v

Future planning policies for transport, pedestrians and development
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in the CBD should be concerned with producing a system where each
part is in balance with the other parts. Transport should be able to
cope with the numben of people who end up as pedestrians on the
pavementsl of the central area and who then fill the buildings that
are there or will be there in the pianned time Span to receive then.
The quality.of the entire environment in such a planned system 1is Lo
be maintained at a level acceptable to the demands and requirnents
of the community as a whole.

The nmost effective weapon of traffic restraint recommended here is
parking restrictions. They can be very effective if enforced. The
fundamental weakness of parking policies lies in insufficient
cenforcement. Strict rules and regulations should be imposed and
number of traffic police personnel should be considerably increased.

Off-street parking facitities will be required.

Improving public iransport as a means of reducing private traasport
to the CBD should be among the top priorities of f{uture policies.
This may include restricting plying of non-motorized vehicles in
désignated roads or in the whole area, increasing buses and
motorized paratransit vehicles operating to and within the area and
regulating through traffic by divefting it to another route. Surface

rail transit is not recommended as it would cause serious physical

problems including obstruction and delay to vehicular movement due

te the layout pattern of the CBD and the surrounding areas. Control

of fare of different public transport vehicles is essential for
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efficiency considerations.

‘Long term measures for developing the CBD should Imply drastic
steps. This may becone necessary where it is found that very high
employment density or unalterable low street capacity prevents any
other [forms of traffic management. Under such conditions, solutions
should consider nmeasures based on provision of off-street parking
facilities, diversion of through Lraffic, and major innovations in
public Lransport system. Decentralization of some major traffic

generators in the CBD will be an efficient tool to reduce traffic.

3.14.7 Traffic Restraint in

Residential Areas

Low cost measures should be adepted to reduce through traffic
generated particularly in residential areas with grid-iron layout
partern. Roadway alteration and one-way streets as applied in
residential "areas ol some countries Lo rerduce through tfaffic are
not recommended for residential areas in Dhaka city. They cause

contfusion and large detours and traffic rules would be hroken

very freguently.

Models can be experimented using a different philosophy obhstacles,
to discourage through traffic and to deter fast driving, may be
used. The most effective measure is likely to be slight elevation of

road surface, i.e., by constructing ramps (humps) at short intervals
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{40 to 50 m) and at intersections. This measure will increase
safety, particularly for pedestrians and playing children. Other
physical and visual facilities { to limit sight distance ) may be
used to induce motorized traffic to enter the residential area at a
low speed and continue to drive slowly. The introduction of special

rules for behaviour and placing traffic signs to point out these

ruies may serve as complementary measures.

Environmental traffic management in resdidential areas should
provide residents with a network of roads and walkways designed for
residential use and play areas for children. The objective is to
improve the condition of pedestrians who have priority in these

roads, though pedestrians and children should not obstruct vehicle

traffic. The maximum speed of motorized traffic on residential

access roads should not exceed 15 km per hour (approximately 9 mph).

Schemes should be considered to develop safe routes for schooi
children on their way to and from school. The street or the
immediate residential environment is, for the child , one of the
main contexts for social interaction as well as [or physical
development. This fact is rarely accommodated in official
environmental policies. Although the few existing designated play
areas might attract some children away from the street, they are
unlikely to replace it as the mnain focus of their activities.
Therefore, for planning a residential street a thorough

understanding of residents perceptions and children’'s needs is

required.
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8. 1.8 EnvironmenLal Cons idoeracvions

In Dhaka city, environmental standards related to traffic pollution
and accidents have never been established. Acceptable. levels should
be determined and emphasised in traffic engincering design, traffic
manageﬁent and building design. Levels of acceptable noise and air
pollution by the community arc, undoubtedly, very low comparcd with
those in developed and many developing countries. The main reason
is, perhaps, the severity of other traffic problems, particularly
accidents, inadequate accessibility of pedestrians and
inconveniences of public Lransport. This lessens  or distracts
people’s demand for a better environmentL. Concerned authorities
should increase road users awareness of environmental valucs and
implement measures to control traffic pollution, including control
of through traffie and use of horn in cnvironmentally sensitive

areas.

In pedestrian  planning, impact of Lhese items on  pedestrian

behaviour and convenience should be clearly wunderstood. Other
environmental conditions, such ay heat rain and humidity,
substantially lin[]ucﬁce- pedestrian acLivities. For cexample, the
number of shoppers  in a shopping area isg considerably rﬁduucd
during heavy rain or high Lemperalure. Atlention should, Lhnreforﬁ,
be given Lo the effccl of microclimale on planning of poedesirian
activity arcas and walkways. Such considerations include wind and

rain effecls, the overshadowing of walkwnys by buildings and Lrees,

———
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use of arcades 1in shopping areas, etc. Provision of adequate
lighting 1is important at night in areas of social and leisure
activities. Careful lighting can provide attractive, safe and
pleasant surroundings.[f the vehicular traffic is removed from an
area, the problem of lighting is simplified, and so eephasis can be
laid on the requirements of pedestrian novement. The lighting
pattern should express the form and function of the pedestrians

setting.

8.1_9 Walkway Facilities

and Information
It is importanL to provide on the pedesirian network a number of
essential  fealures based on expected flow patterns. These include
public conveniences. pubiic telephones and mail boxes, etc. Shopping
areas may also include free trolleys for taking purchases from shops
to the car parks and nearest public tramsport terminals in the

vicinity of the shopping areas.

Standardized information should be applied throughout the walkway
system and be concerned with such’® features as directions and
connotation graphics and maps. These can play a vital part in
providing orientation in the system. Standard terms should be used

to indicate routes and facilities with minimum confusion.

Directional signs should give information about the location of
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streets and major buildings. Such signs should be given a standard
fixing and colour and should be conspicuous in the system. Maps and
routes directions should also be provided in prominent locations.

Regarding information requirements of individual frontages, ample

opportunity should be given to local people to contribute to the

character of the system.
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8.5 RECOMMENDATIONS FOR

MIRPUR ROAD

A package of mneasures is recommended to deal with the situatin in

Mirpur Road.

1. Sidewalk pavements require immediate repair and proper
maintenance. They should be kept clean from all obstructions.
Further construction of sidewalks is necessary at locations where

they do not exist. The present width (2.4 m} is currently suitable

but widening will be required with future rise in demand.

2. In the vicinity of schools, sidewalks should be supplemented by
guard-rail upto the nearest crossing facility to regulate and

protect school children crossing.

3. Crossing facilities should be provided at all places with
identified intensive crossing activity. Pedestrian signals are
reconmended at  sections 2 and 3 of the road. The other three
sections are at or near to signal-controjled intersections. At the
latter sections, crosswalks should be clearly marked. Signal cycle
at section % should include a separate phase for right-turn
aovements of vehicles. All main intersections should properly be
channelized. Pedestrian crossings can be substantially enhanced
through: )

{a) Construction of medians of adequate width which will serve as

pedestrian refuge.

{b) Construction of speed suppression humps that should be raised



200
mildly and marked properly atL the approach of Crossings.

4. Standard signs should be displayed along the route. Maps of
residential areas should also be displayed near the intersections of

Mirpur Road with the main distributor roads.

5. Quantitative and qualitative improvement of street lighting

should be urgently considered.

6. Parking should be strictly prohibited near all intersections.

Double on-street parking should be treated likewise.

7. Medians of 1.2 to 1.8 m (4 to 6 ft) minimum width should be
constructed along the road. Guard-rails may be erected on the median
particularly aL localLions of considerable vehicular-pedestrian

conflict.

4. Walkway network including sidewalks and crosswalks should be
continuous and well integrated. Sidewalk approaches should be ramped

mildly for convenience of the pedestrians and the physically

handicapped.

9. Public transport services should oe properly regulated and
controlled along the route. Buses and minibuses should stop at the
curb for loading and unloading of passengers. [t is suggested here
to mark loading bays for this purpose. With cleaf narking and
delineation of Lhe carriageway, vehicular traffic movements becone
more orderly. Pedestrians should be provided with weather protection

amenities atL public transport stands.
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10. Carriageway pavement should be repaired and maintained more

efficiently.

11. . Motorized and non-motorized vehicles should be confined to
separate lanes. Physical separation by means of island or median is
likely to cause operational problems for loading, unloading and on-
street parking considerations. However, if special arrangements can
tackle these difficulties, this type of separation will

substantially enhance the road capacity.

2. Streetscape and pedéstrian quality of service should be promoted
and ilaproved through planting trees and improving frontage visual

quality.
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8.6 RECOMMENDATIONS FOR

NEW MARKET SHOPPING AREA

A package of actions including few drastic traffic restraint
measures should be implenented in New Market Shopping Area to
change the present havot and traffic menace into a safe and
convenient environment for both shoppers and traders and for traffic

~circulation as well. These actions should be considered in short

term schemes and include:

1. East and west sidewalks should be substantially widened, though
this implies narrowing of carriageway pavement {Table 6.2 may be
used as a guide to design and expand the sidewalk pavemen! according

to new enhanced levels of service).

2. Pedestrians should be strictly channelized by guard-rails to be
crected along east and west side-walks. No pedestrian should be

allowed Lo walk along Lhe carriageway.

3. Guard-rails should be erected along the median in Mirpur Road
hetween the intersections of this road with New Elephant Road and

Nilkhet Road. Openings should be allowed only at crosswalks.

4. Cross.walks should be marked at sections "a" and "b” only

(Fig.5.4).

5. Repair and maintenance of sidewalk pavement.
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6. Channelization of intersection A and total prohibition of right

turn movements at intersection B.

7. Prohibition of double parking in general and any parking at

intersection areas.

8. No cycle-rickshaw should be allowed to stop or park on the street
within the entire shopping area. This should include New Supermarket
area. All cycle-rickshaws should be made to park and wait in one or
two designated and well controlled cyi:le-rickshaw ferminals. South-
west location is suggested for such terminal. No rickshaw should be
allowed, consequently, to stop or park near the entrance or gate of

any of the markets in the area.

9. Motorized and aoa-motorized vehicle movements should bhe separaced
by means of constructing narrow medians. Space allocated for cach

type of vehicles should consider the proportion of both Lypes.

0. The existing over-pass shouild be properly maintained. it may be
physically extended at both ends to give direct service from its
deck to the first floor of Causia Market and similarly Lo Covt. New

Market at the western end.

11. Vendor activities on the sidewalks should be controlled and

eliminated. -

12. Pedestrian phase should be included in the signal cycle at

intersection A.

13. Sigpals at intersection B are not necessary and may be removed
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if right-turn movements are prohibited.
14. Adequate lighting and maintenance are required.
15. Approaches to sidpualks should be ramped.

16. Speed suppressing measures (humps) should be used at the

intersections.

17. Parking fees should be imposed for all on-street parking cars

in the whole shopping area not only near the Govt. New Market gates.

18. Arrangements should be made to link the area with efficient bus

services.

Medium term measures should consider construction of a flyover to
enable total pedesirianization and integration of the arca. This
implies removal of the existing overpass. Cycle-rickshaws should

ultimately be banned wiLhin the area.
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8.7 PUBLIC TRANSPORT

8.7 _1 The Need Ffor New Approaches

Traditional transportation planning methods with their emphasis on
deciding when and where to build the next road, do not provide ihe
solution. Even in developed countries, the costs of urban road
construction are becoming unacceptable, not only in monetarv teras

but also in terns of social disruption and eonvironmental

destruction.

Traditional approaches have resulted in haphazard groWth of public
transport system in Dhaka city and cncouraged the use of private
cars and large numbers of cycle-rickshavs leading to intensive
congestion of streets, air and noise pollusionm and the use of scarce
foreign exchange For- fuel and repair facilities. Concerned
authorities wmay consider innovative solutions. Priority must be
given to projects improving public transport. These projects should
focus on the needs of the wurban poor. Traffic engineering and
management measures should make better use of existing street
systems while financial and organizational techniques improve the
efficiency of bus operations (Buses are more economical than small

motorized vehicles in terms of costs per passenger.kilometer}.
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8.7 .2 Recommendations

Yarious resources and studies provide an ample evidence to consider
that for certain economic reasons trips by private transport are
unlikely to form more than a small fraction of total trips even in
the year 2000. It follows from this that the selection of transport
projects should be based primarily on the need to provide acceptable
levels of service by public transport for the majority of the city
population. Walking should be included as a mode, and pedestrian
facilities should bc integrated with the public Lransport systume.
Attention should be given to ways of improving the performance of
the existing public Lransport‘sefvices and of increasing Lhe supply
of public transport by both the public and private sectors. This
“ill involve consideration of the management., operational and
financial capabilities of both public and private operators. [t will
also require Lhe investigation of any legal. institutional or
financial factors which may be inhibiting the cxpansion of services.
The development of paratransit systems has generated c;htroversy
over the wuse of small or large vehicles and the problems posed by
the large numbers of cycle-rickshaws (at present more than 100 000
cycle~rickshaws ply in Dhaka city). Some transport officials even
argue that there is a surplus of public transport supply compared
with demand, just by seeing many cycle-rickshaws standing idle in
different commercial centres. Resolving the arguments is not an easy

task because technical merits of a particular system may be masked
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by institutionalized constraints. In general, small vehicles are
likely Lo be more expensive to operate (per passenger.km) than large
vehicles (assuming the same operator were to be running the two
types). But returns oh the smaller vehicle may be higher because of
higher fares. To decide on any public transport system in the city
it is very essential to understand to what extent public transport
is a social obligation - a social service or economic stimulant.
Since wmajority of population belong to low income group, it becomes
a great soclal obligation to provide a convenient and affordable
system and to upgrade poor urban areas to achieve better
accessibility. Therefore, provision of large vehicles - huses and

minibuses - will be a hetter solution.

It may not be optimum solution to the problem of interaction of
motorized and non-motorized vehicles by simply restricting the slow
vehicles. Any attempt to cnforce a quantitative restriction on Lhe
numbers of cycle rickshaws operating is likely to be repeatedly
frustrated by the plying of unauthorized rickshaws, unless increased
supply of other forms of pubiic transport and their comparative Ccost
make rickshaw operation substantially less remunerative than it is
at present. Until this 1is achieved, policy should he to control
manufacturing and operating of rickshaws and ensure a higher
standard of road discipline from the rickshaw pullers. Concerned
officials have repeatedly pointed out their perception of serious

unemployment problems as a consequence of restricting rickshaws on

short tern basis. In this context, they suggest creating
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re-employment opportunities for the effected rickshaw pullers.

Measures applied 1in developing countries should he very carefully
examined before cons}dering any of them for Dhaka city. Many of
these measures have brought no solutions. Traffic congestion in
Bombay or Cairo, for example, was not noticeably less after flyovers
were built (Diandas, 1984). It is argued that the iron iaw of
traffic congestion ensures thatl every increase in capacity is met
by increase in demand for it. Traffic fills available spaces.
Coiombo bottlenecks  are tackled by brilliantly designed
mini-roundabouts, bht the constraint moves on Lo the next junciion.
Subﬁrban Passenger Lrains operate in a number of cities. To apply
this solution in Dhaka city, certain factors must be considered Lo
Justify any project of this kind. [n some developing Countrics; if a
new railway 1s to be built whether of the suburban or the
metropolitan type, a minimum of 20 000 passengers per hour at peak
would be needed to justify the outlay in space and cost, and if
underground construction is needed,. then perhaps 40 000. In Ohaka,
the existing layout pattern of roads and economic factors make
conditions for such justification more rigorous. Electric huses are
certainly not recommended for operation in Dhaka, neither are Lrams,
considering the disruption they may cause to general traffic flow.
Conventicnal buses and mini-buses will be the optimum alternative

for the coming few years alL least.

In general, the foliowing measures are recommended for more
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efficient role of public transport in Dhaka city:

1. Provision of adeqhate nunber of motorized public transport
vehicles, especially buses and mini-buses, by public and private
sectors. Private operators of public transport should be given
enough incentives, such as improving fare poliﬁy and import

conditions, to increase their intra-city operation.

.

2. Undertaking low-cost traffic management measures to increase

efficiency and reduce expenditures, accidents and pollution.

3. lLinking public transport stands and ternminals with main traffic
fgeneration centres through adequate valkways and other pedestrian

facilities.

i

Making betiter use of roads. The possibilities are:
- Better organization of tratfic [low.
- Inexpensive road upgrading.

- Staggered work hours.
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5.8 SUMMARY OF RECOMMENDATIONS

In conformity with ETSPAM strategies and selected goals and

objectives, the main recommended measures may be summarized as below.
83.8.1 Administrative Measures

1.‘ Establishment of a highly empowered public agency to function as

a key coordinator with all agencies concerned with traffic in Dhaka

city, supported by qualificd staff and all necessary flexibility.

2. Highest priority should be given to upgrading traffic enforcement
cffectiveness. A special branch of police with well trained

personnel may be assigned to cenforce traffic laws in Lthe city.

3. Legistations should be incorporated and enforced on pedestrians
to check their indiscriminate «crossing at undesignated places in

areas of high pedestrian-vehicular conflict.

4. Accident investigation and relevant data collection by the
traffic division of Dhaka Metropolitan Police should be improved.
Central data bank for road accidents in the city (or on the national

i

level) ma} be formed.

5. Expansion of pedestrians and drivers education on traffic laws
and behaviour through mass media and Lraining programmes. Children -

should learn how to deal with vehicuiar traffic through special -
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courses to be 1included in their text books or through assigned

training programmes. .

6. Coordination, cooperation and joint action’ émong transport:
authorities, assocliated planning and develdpment authorities,
relevant  engineering departments. metropolitan traffic police
persennel, traders and public transport operétors. The public

agency suggesied earlier may coordinate such joint action.

7. Coordination of activities of different agencies concerned dith
construction of roads and cutting of roads to install or maintain
public wutilities. such as electric cables, telephone cables. water

and sewerage lines, cLc.

8. Strict observation of land use compatibility with respect to iis

Interaction with traffic.

9. Regulation and control of activities of the Lranspori Workers and
their unions should be implemented in the interest of nealthy growth

and efficient operation of road transport in the city.
0. Promotion of citizen involvement mechanism in local planning.

I1. Recognition of adequate pedestrian planning effectiveness ‘in

revitalizing urban activities in the city.
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8. 8_2 Improvements in Roadway
Design. Maintenance

and Management

1. Adequate measures should be taken for maintenance of carriageway
and sidewalks. Ditches, cracks and patches have a detrimental

consequence on the speed, safely and convenience of vehicular and

pedestrian traffic.

Z. lmprovcmeﬁt of the quantity and quallity of street Lighting. A

planned programme of street lighting maintenance is greatly needed.

3. [mprovcmént of traffic signals. Duration of signal cycle phases
should be determined on the basis of extensive traffic survey. This
duration may vary for the same intersection at peak and off-peak
hours (Almost all vcraffic signal cycles in Dhaka cily have beecn
fixed after traffic Tield survey of 90 minutes only). Pedestrian
'signal cycle should be improved.: Cycle Lime for pedestrian crossing’
is usually shorter than that nceded by pedestrians wishing to cross.
Pedestrians are, therefore, often stuck in the middle of the road\or
take the risk of crossing with many vehicles passing at a

considerablie speed.

4. All traffic signs and signals should be standardized and hbe
displayed properly at appropriate locations. Many more signs and

signals are needed.
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5. To avoid traffic congestion and road accidents caused by through
traffic, Dhaka city -should have a suitable by pass road around it
for the vehicles with origins and destinations outside the city

area.

6. Medians should be constructed wherever feasible on arterials to
regulate and control turning movements. enhance roaduay capacity and

provide refuge for pedestrians crossing the roads.

7. Ceometric improvement at intersections and arterials.
fi. Removal of objects obstrucling sight distance.

9. Design standards for roads should reflect the proportions of
moitorivzed and non-motorized vehicles {particularly cycle-rickshaws)

on Lhe roads.

t0. Upgrading of low income areas where the condition of access
roads, local streets and alleys is generally poor. This can be
achieved by soil grading, surfacing and general renabilitaticn of

existing roads.
8.8_.3 Improvements in Pedestctrian
Planning

1. Integration of walking as a mode in transportation planning.

2. Extensive study of pedestrian behaviour as a precursor to
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effective planning.

3. Active participation of public and private sectors to improve the

street environment.

4. A systematic programme to raise consciousness for pedestrians and
to develop a change in attitudes characterized by a general demand

for a quality environment.

5. An interdisciplinary approach te planning should be involved in

establishing effective pedestrian planning guidelines.

6. There is a need for developing a constituency for
pedestrianization. Better communication Lools are needed to enlist

publitc support.

7. Needs of different groups, -such as concerned officials,
merchants, engineers, planners and developers, should be considered
properly in any comprehensive Lransport ptan. In implementing a new

concept such as pedestrianization, one finds that different groups
have different needs. Too often a comprehensive plan either neglects
the interests of a particular group or brings two or more groups

into conflict with each other.

8. Pedestrian planning should be considered within the broader
context of energy conservation. 0One effecient approach aims at

creating ‘a coammunity based on the principles of mixed use and
pedestrianization. In mixed wuse planning, families live, work and

pitay in the same geographical areas. This is better known as
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"superblock neighbourhood concept”.

9. It 1is strongly recommended to designate modeél areas in the city
to undergo, for experimental purposes, restraint measures and
pedestrian planning techniques. Such models should remain

temporarily subject to evaluation and modification for extensive

future applications.

83.8. 1 Improvements in Pedestrian
Mobi lLity , Accessibility,

Safety and Convenience .

l. Standards or guidelines should be developed to facilitate
selecting the most appropriate levels of pedestrian control to
handlé individual situations. Well defined criteria should be
established for use to justify the installation of pedestrian

- crossings and other facilities.

2. A national campaign should be undertaken via newspapers and
television public service spots to educate the public about the

meaning of pedestrian indications. Drivers should also be educated

to pedestrians needs. -

3. Pedestrian networks should be well connected to interfaces with
Lhe public transport system Lhrough pedestrian friendly routing and_x

Stops. Accessways should be short, safe and attractive.
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4. Pedestrian nelwork capacily should bo ndnqhuLnly considered at
design and  management, stages  of sideowalks, arterial crossings,
shopping  precinels and  accessways Lo main Lransporl terminals and
transil  stations. Traffic managemenl  should  improve pedeslrian
traffic by wusing such Lechniques as one way schemes, parking
elimination (to allow for sidewalk widening), belter signal timing

and pedesirianized sireels.

9. Pedestrian qualily of service should be improved Lthrough urban
design, landscaping, pavemenl improvement, weatlher protection etc.
Pedestrion network should provide convenient., safe and attractive
access to retail ana leisure activity centres where vehicular

transport is reduced or banned.

6. Strict traffic restraint measures should be wisely implemented
and cnforced in the CBD, shopping and lcisure arcas, residential
areas, arterials, viciniLy of schools and any designated pedestrian
priorily areas. Restraint measures should inciude control of spced

limits through speed reducing street modifications and enforcement.

7. Pedestrian activities should be segregated from vehicular Lraffic
as far as feasible. Orderly pedestrian movement should be enforced
to minimize pedestrian-vehicular conflicts. Adequate pedestrian
channelizolion of sidewalks and crossing  facilities, including

overpasses, should be implemented and enforeced.

8. Driver's stoppage should be made mandalory al pedesitrian grade

Crossings.
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9. No vehicles should be allowed to stop or park at pedestrian

crossings.

10. Public spaces and pedestrian facilities should be designed for

the users of all ages and physical needs.

11. Walkway pavements should be kept clear and in good conditions

through control of vendor activities and removal of objects

obstructing movement.

12. Separate signal phase for pedestrian crossings should be

introduced at intersections with intensive podesirian movenent.

3.8_.5 Orher Safety Considerations

1. Adequate channelization should be implemented to regulate
conflicting traffic movements by means of traffic islands or

pavement .markings to facilitate the safe and orderly novements of

both vehicles and pedestrians.

2. Sight distance should be improved at intersections and vulnerable
road Links. Parking should be strictly prohibited within

intersection areas.

3. It 1is important that safety features, such as geometrry, be
introduced at t(he design stage, rather than be added later, for

economical considerations and to avoid relocation of public utility

services.
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4. Planning can have a profound effect upon the level of road safety
in the city. The gfid layout of roads in residential areas,for
example, encourages through traffic and has a considerable impact
upon the level of pedestrian acciﬁents'in particular. Thus at the

planning stage, consideration should he given to road safety.



. Chapter 9

- APPLICABILITY OF
ETSPAM STRATEGIES
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9_1 INSTITUTIONAL CONTEXT‘

[t is a prime necessity to férmulate and implement a well defined
and coordinated road transport policy in order to develop, regulate
and control a healthy growth of road transport to meet the public
denand and minimize the negative social effects of tLraffic
operation. [t is strongly recommended to set up a 'public agency’ to
act as a key coordinator with all agencies concerned with traffiﬁ in
Dhaka clity. The proposed agency should be highly empowered to pian.
design and. coordinate traffic management activities, prepare
relevant projects., monitor and evaluate their inmplementation and
recommend or prepare complementary schemes such as those related

with reinforcement and educational aspects.

Eﬁtablishment of such agency would simplify implementation of ETSPAM
strategies and enhance coordination to get greater benefits. There
are three areas which need attention - (1) the internal organization
(2) the external relations, and (3) staff skills. Concern for the
position of the agency in its institutional environment will be
related to the agency's flexibility, i.e. its'ability to change its
qpproach to meeL the varying conditions of that environment. Aided
by sufficiently qualified staff, achieving such flexibility can mean

rather drastic achievements and improvement by the agencies.

Public agencies and institutions are usually infamous for their

%
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resistance ‘to change. Civil service requirements and external
influences often severely restrict agency flexibility. The proposed
agency 1is expected to deal with a wide spectrum of activities. It
should face the need to extend itself beyond preparing projects for
highways and transportation structures. Transportation agencies must
now be able to deal with a much broader®series of interrelated
matters where their authority intersects with that of the other
institutions: services to enhance the economic position of the low
income nhabitants, more adequate iraffic management. envircnmental
COnsclilousness and means for integrating public transportation

services.

Pedestrian planning 1implications should be well apprehended and
recognived by concerned institutions. Policy makers should no longer
accept as Lhe norm the urban street where the vehicle totally
dominates the pedestrian. [nstead, Lhey should seek a balanced and
harmonious coexistence between the two. This is applicable not only
in Dhaka city but also in other urban centres of the country.
Development of environmental consciousness among concerned
institutions and among the public is perhaps a prerequisite to

formulate and implement traffic restraint policies including

pedestrianization.

The applicability of the proposed ETSPAM straltegies will largely
depend on the skills of management and coordination available in Lhe

transport related 1institutions as well as on the ability of these
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agencies to control and operate ETSPAM projects in ways which meet
the selected goals and objectives. The proposed public agency is
recommended in view of the fact that in Dhaka city transportation
planning and implementation involve many national and local
government agencies as well as private establishments of transport
operators. The authority over existing facilities and services is
dispersed among a nunber of agencies and organizations - often
characterised by rigidity in behaviour and job boundary - Lthat
function 1independently of one another without any noticeablé degree
of coordination. Scome decision m;king practice relies on limited
arrangements between organjzations,‘ which do notl provide a stable

and ongoing framework for planning, implementation and operation of

the transporiation system.

Trained staff to deal with low cost schemes, as those proposed by
ETSPAM, is an important consideration. Scarcity of trained personnel
- nost of them capliial intensive projects oriented - and lack of

skilled staff pose a difficulty in dealing with such schemes.

Efficient coordination is required also to deal with constraints
imposed by the existing procedure for initiating, desigring.
approving, funding and implemeﬁting projects. The constraints
result from 1egisla£ive maﬁdates. financial and personnel resources,
objectives of agencies concerned with transport projects and from

the working relationships between those agencies.
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Finally, it should be taken into consideration that the relatively

small number of trainred administrative staff is spread throughout

different departments. Furthermore, they are loaded with short ternm

crisis assignments and day-to-day operation responsibilities
incompatible with continuous concentration on the adoption of

strategies similar to those of ETSPAM. Bureaucratic traditions and

jurisdictional considerations have insulated them from the demands
of wvarious departments, which usually prevents proper coordination

or joint organization of their work.

9_2 SOCIO—-—ECONOMIC CONTEXT

ETSPAHl strategies and actions are designed to upgrade the urban
quality of 1life in Dhaka city for the whole community and not for
particular groups. The socio-economic characteristics of the city
population are, therefore, relevant to the assessment of the
applicability of a projeqt. Strategies geared toward improvement of
pedestrian ﬁovement and public Lransit are bound to be appealing to

the low income people majority who continue to face economic, time

-and other social constraints.

Applicability of issues related to public transport is particularty
of major relevance to socio-~economic characteristics. As the low

income group harvests important benefits in terns of mobility and

job opportunity as a consequence of improved public transport, the




223

affluent group will tend to resist traffic restrainL measures, such
as restriction of parking or pedestrianization of some streets in
the CBD. Car users, if diverted to public transport areas like the
CBD, may find it very difficult to ride the bus due to low service
quality and extreme overcrowding. This kind of scheme is plugued
with the problem of estimating the demand and with the uncertainties
to the responses. This issue should be dealt with very carefully.
However, implementation of such schemes depends largely on adeguate

extra supply of public transport vehicles particularly buses and

mini-buses.

firadual elimination of cycle-rickshaws [rom the city streets will
eventually create serious unemployment problem for the people
dependent on this business. But this problem nust be negotiated
wisely Lo restore street life of the city. In view of the enormous
difficulties suffered by the traveling people in their daily life.
Lthis melropolitan city must not forego the advantages of organized
public transport just in order to protect the employmént of rickshaw

pullers.

Retailers tend always to resist traffic restraint schemes such as
restriction of parking in shopping streets. Such incident happened
reccently in New Elephant Road. Absence of alternative parking spaces
provoked resistanse by traders and frequent violations of the
traffic management rules by the shoppers. Such schemes are usually

frustrated due to inadequate enforcecment.
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9.3 ROAD USERS AND ENFORCEMENT

Counterneasures of accidents and other environmental difficulties
may be wmuch less effective in Dhaka city Lhén anticipated owing to
poor road user behaviour. This is in turn due to lack of awareness
of traffic regulations and a predominant general attitude towards
road safetly. Pedestrians are defiant to all traffic rules and their
behaviour, as indicated by field survey, is almost solely influenced
by local circumstances. Majority of the drivers are cycle-rickshaw
pullers and do not abide by any traffic law or discipline. [t is a
matter of great concern that drivers, in general, show no respect to
other road users and treat pedesitrians as if they are second rate

citizens.

Combined publicity and enforcement campaign in developing countries,

Egypt and Singapore for example, has provided evidence [or the road

“H

salety benefits of enforcement and led to substantial reduction in
fatalities and serious injuries. Applicability of ETSPAM strategies
requires drastic implementation of enforcement and educational

measures in Dhaka city.

Education:

Fducating the road using public is an essential underpinning to the

system of law and its enforcement by means of police intervention
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and use of sanctions against offenders. Relentless efforts are
required to make roéd users relinguish their negative attitudes.
Educational vprogrannes on traffic law should be expanded and
frequently communicated to the public through newspapers, texthbooks
audio visual aids, etc. Institutional arrangements should be made to
conduct these programmes with all possible attention. Employed
drivers should attend periodical training programmes for a specified
number of hours every year. This can be enforced Lhrough, for
example, linking it with driving licence renewal. These programmes

will be of little etfect unless combined with enforcement.

l.egislation:
The motor vehicle ordinance, 1983 (Chapter 10) explicitly allows lor
suitabliy severe penalties for offences. But practically this
legislation does nmot exist. Violation of traffic law in chis
mcLropolitan city occurs almost by every one atL an amazing
frequcncy.‘Parking offence is, perhaps, the only punishable one. and
this 1is also infrequent and imposes a minimal fire. Other penalties
are exercised wusually folilowing road accidents, though drivers of
public service vehicles responsible for accidents often manage Lo
escape. It may be more practicable to revise this legislation and
attach or incorporate, a detailed and precise list of offenses and
penaities to enable the traffic law enforcing officers to take the

offenders to the nearest police station and impose immediate payment
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of specified fine or impose such fine on site. Legislation should

introduce proper sanctions to check pedestrian violation of traffic

law.

Enforcement :

Enforcement is a very vital component of the traffic envirooment.
Unfortunately, this factor 1is suffering a serious constraint. The
strength of traffic poiice personnel deployed on the roads Gf ihilka
ciLy 1s about 350. The total strength is only 900 and there are at
least 500 traffic points. The requirements in three shifts are at
least 3000 police personnc!. This acute shortage has rmade the

traffic police task frustrating and rather very difficult.

[nadequate strength of traffic police. in view of the prevailing
tratfic situation, has resulted in a dilemma concerning police
intervention and discretion. This is a major weakness of the present
enforcement system. To use discretion to best effect, officers need

Lo be aware of the rationale behind regulations. Proper trainiog is,

)

therefore, required to attain the hest effectiveness.
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9.4 CITIZEN INVOLVEMENT

MECHANISM

The general public whose individual lives are fo be effected by the
imﬁlementation of traffic restraint and pedestrianization measures
should'be allowed to play an important role in the planning process.
Despite the citizen has a very little scope in influencing public
‘officials who are appointed by the government and responsible for
planning and implementation, citizen involvement is needed io
ensure responsiveness of different Lransport actions to citizer
desires and Lo maintain citizen support of planning and

implementation.

Some form of organizational structure or aechanism should be
designated to enable direct involvement of the citizens of the
concerned area in  the planning process. A combination of some ur
all, of the following techniques and activities is recommended Lo he

used to develop an effective citizen participation mechanisn.

(a) Conduct studies and sanple surveys of citizen attitudes and
values regarding safety and other traffic related environmental

issues, social, economic and physical goals, objectives and needs.

(b) Providing informal working sessions with citizens representing

different geographic areas.
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{c) Hold public hearings at which plans, programmes and policies are
presented and public comment received.

(d) Conduct public 'information programmes to insure that citizens

are well informed regarding opportunities and problems.
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TERMINOLOGY

Capacity:

Capacity is defined in the 1985 Highway Capacity Manual as “the
maximum hourly rate at which persons or vehicles can reasonably be
expected to Lraverse a point or uniform section of a lane or roadway

during a specified time period under prevailing roadway, traffic.

and control conditions” (Roess and McShane, 1987).

Pedestrian volume and density:

Pedestrian volume is defined as the number of persons passing a
jiven point im & unit of time. Pedestrian density can cither be
expressed in number of pedestrians per square meter or its

reciprocal: Lhe number of square meters of area per pedestrian.

The Passenger Car Equivaleni (PCE):

A~ way of accounting for the interaction of various kinds of traffic
is to express the capacity of roads in terms of a common unit. The
unit generally employed is the “passenger car equivalent”. The
values of PCE adopted for the conversion in this research are those
adoplLed by ESCAP (Econom@c and Social Commission for Asia and the
Pacific), excepi .for c}cle-rickshaw and push-cart. The ESCAP value
of 2 - was considered excessive by some agencies and would lead to

overestimation of traffic flow compared with the practical capacity

of the road. Roads and Highways Department {RHD) suggests 0.5 as a
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practical value for the cycle-rickshaw. This value implies
underestimation of the impact of this particular vehicle on road
capacity in terms of time and space, which significantly requires
more than that of a passenger car. This value is also nol supported
by practical analysis. The Indian Roads Congress (1976) recomnended
"1.5" a practical value as a result of extensive ficld tests and
analysis. [t also recommended "6" as the PCE value for push-cart.
These 1Lwo values are adopted for this research. The PCE  values

adopted for data analysis are shown in Table A - 1.

Level of Service (1.0S):

The 1985 Mighway Capacity Manual defines Level of Service as Ta
qualitalive measure describing operational coﬁditions within a
traffic stream and their perception.by motorists and/or passengers
maneuver, tralfic interruptions, comfort and convenience, and
safety”. Tor Pédestrian traffic, LOS is a measurc of adequacy of
walkway facilities. Design pfoccdures for walkways are refecrenced to
LOS standards. Normal free walking specd Increases as more area
becomes available to pedestrians, i.e., as the density decreases.
However, {low volume increases as the area per pedestrian decreases,
until a critical point is reached at which movement is highly

Pl

restricted because of lack of space.

In analysing the adequacy of pedestriasn facilities, two important
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Car, Jeep, Pick-up, Microbus 1

Truck 3
Bus 3
Auto-rickshaw 1
Motor-cycle 0.5
Pedal-cycle . 0.5
Cycle-rickshaw . 1.5
Push-cart o - ‘B

Source: Shankland Cox Partnership, 1979.
The I[ndian Roads Congress. 1976.

Table A — 1

PASSENGER CAR EQUIVALENT

OF DIFFERENT VEHICLE TYPES
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relationships must be considered: (a)'average walking speed is a

function of pedestrian traffic density; and (b) maximum pedestrian

traffic flow is related to traffic density:

Q = V/A

where

Q = pedestrian traffic flow (ped./min./m of width},

Y = mean walking speed {m/sec.)}, and

A = area per pedestrian in square meter (m?/ped.). termed here as

“arca module”.
The recommended standards of LOS shown in Table 4-2 lncorporate

rclative nmecasures of the prevailing unit flow rates, area nodules

and speed.

™
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Table A - 2

WAILKWAY LEVEL OF SERVICE CRITERIA

(ped./min./m
of width)

A 3
B 2
C 1
; 0.
E 0
F 0
Source:

.2 or more

.3-3.2

.A-2.3

Davis and

23 or less
23-33

33-44

49-66

66-82

variable to 82

Braaksma, 1987.

Speed
{(n/sec.) Comments
1.3-1.4 Free flow
No conflicts
1.2-1.3 Normal walking speed
Minor conflicts
1.1-1.2 Restricted flow
Some conflicts
¥alking speed controlled
1.0-1_t Conflict
Walking speed restricted
Difficulty in passing
0.7-1.0 Frequent adjustment of gait

Walking speed restricted

less than 0.7 Shuffling and bunching
Extreme restriction of speed
Breakdown of flow
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Table B — 1
PEDESTRIAN TRAFFIC FLOW SURVEY
MIRPUR ROAD
SURVEY SECTION 1 — EAST SI1 DEWALK
Date: 23.10.1987 (¥ednesday)
Weather: Fine
DIRECTION % -> N DIRECEION R -y & (RAND
TIHI HALL FEMALE SCTOTAL]TOTAL MALL FEHALL S.Tora|Torany rovar
A6 1659 60+ [ Q16| 16-50]60e } 0 | AIGPr6-ngi60 faral t6-natane] M | ¢
07368 24 260 2 | t5 25 0 [z287] 40| 327 { 26 281 3 119 15 0 z20( 34| 354 681
DAO0F 14 385 3 1 9z 60 0 [402] 72 474 | 11 asq 5 8 162 0 43231707 602 § 1076
08308 14 344 5 1 14 31 0 1363] 45) 408 | 21 AGd 10 | 200 47 0 |485] 67 552 160
0900 4 366 2 O 172 13720 a4 391 ] 20 488 8 | 10 3 t 15161 34| 530 944
0930 6 304 3 0 18 1 [393] 9] 332 6 480 4 & 40 0 [190} 451 535 aGh
oo 8 241 3 2015 0 252 17] 269 | 14 425 2 2 26 1 {41! 29l 470 739y
1030 & 220 0 | 10 36 0 |228] 46| 274 6 346 8 025 0 I360] 25 385 659
1o 6 451 0 316t |436] 201 483 7 352 0 8 29 2 j4syf 39} 3ug ABl
11308 10 222 1 b I8 41283 26| 250 15 292 72 2 12 o309 291 3a4 N4y
12008 0 234 2 4 10 16t |2as| 27) w12 | iz 07 2 3 Y2 a2zl 14 s3s THVE
12300 09 262 1 8 10 (272 22) w4 | 27 231 o Y 47 0 |264] z6| 290 584
13000 3 19 3 D22 2 (204 29 233 | 24 222 q 4 8 2 1255 14| 269 502
1330 12 318 0O 2 20 0 |[3301 22| 452 6 282 2 4 I8 0 |290] 22| 312 664
4000 9 241 3 [ 11 857 o |253] e8| 321 16 240 5 & 32 1 |z62 41| 303 624
TAS0F 24 372 6 | 13 50 1 [402| 64] 466 | 14 363 6 | 13 24 2 |383] 39 322 783
haoy 18 310 3§ 0 37 1 |332] ast 3mo 9 212 2 | 1 17 0 (2811 28( 31 691
IS300 16 327 4 b 36 2 |346] 46| 392 | 16 256 & 6 3% 2 12771 43! 320 712
16000 10 314 4 T 46 1 [328) 24 302 8 253 2 2 16 0 (263 181 281 633
6308 14 328 7 [ a2 25 0 |349] 37| 386 | 12 262 6 | 10 8 1 [280] 24| 109 695
rong 4367 6 | t0 46 0 |377] s6) 433 | 14 232 4 9 37 1 |250] 47| 247 730
1730F & 523 3 314 1 1s34f 781 612 4 316 1 353 2 d321] 58l 379 599
18000 6 388 & 4 58 0 |399] 62| 461 6 321 3 4 49 0 |330f 53 343 Ad4
18300 9 297 7 623 2 |33} 31 344 | 11 2914 5 Y o220 310! 31| 341 685
19008 11 282 A 2 1T 1 [397] zol M7} 13 280 4 & 3% 1 (267 42f 309 726
9308 4 304 3 4 20 0 [311} 24| 2138 6 223 1 320 0 231} 23] 256 591
20008 2 295 g 3014 0 (302 1) 3w 4 201 3 ! PR 0 204 g z3g )

e L
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PEDESTRIAN TRAFFIC FLOW SURVEY

MIRFPUR ROAD

WEST SIDEWALK

SURVEY SECTION 1 —

Date: 28.10.1987 (Wednesday)
¥eather: Fine

DIRECTION  § -> N NIRECTION N -> § RAND
TIHE MALE FEHALE S.TOTAL]TOTAL MALE FEHALLE s.toraL{rorac] Toran

<elta-safaos | aslis-suleoe) w | r AGIIG-59{60 [<raft6-ao]60+f w | ¥

07308 28 122 2 4 & 0 152 151 167 {124 173 13 423 0 [to0] 27 327 194
UBDOY T8 2713 |21 28 0 (3527 48( 400 F S0 186 3 [ H0 26 0 {233 36| 275 676
08303 46 308 3 [ 12 a1 0 {397 29| 426 | 45 16y 4 0 90 |218] 9l 227 §53
0900 ftin 396 O G518 0 931 23| 554 | 58 i88 3 2 9 0 (2491 114 260 B4
0030138 218 3 P45 17 0 3594 32| 391 | 56 167 2 A B0 {225 16| 241 £32
toou 197 262 2 6 18 2 [461| 26] 487 | 62 198 0 6 15 1 leso| 22 282 769
w30f ne 257 3 5018 U (314 240 338 | 36 1420 3 4 10 0 N8l 144 195 533
ool 32 244 3 6 12 0 [279) 18] 297 | 28 140 1 2 9 0 {7t 11| 182 479
L1304 47 286 2 4 18t fzas| 23] 358 |41 156 4 220t 207 23| 230 S48
12000 35 230 2 5 14 0 (267|119 286 | 23 103 2 9 12 0 [t28] 2i | 149 PRl
12304 39 206 0 6 112 245 19 264 | 33 184 2 [0 11 2 219 23| 242 506
13000 16 307 . 2 616 L [3ss) 22| 377 | 36 1m0 0 y 6 2 [186] 171 203 580
is30f 54 374 4 8 21 3 432 320 464 [ 37 214 2z |4 1n 3 (2n3d 321 2an 749
1400 18 318 12 |12 t8 0 (348] 30| 374 | 20 151 6 A 6 2 (171|16] 193 571
FA30R 26 301 6 [ 18 30 4 @333p 52| 385 | t8 222 6 |12 26 2 |246) 40| 286 A7! ¢
1500 25 266 9 9 24 1 [300] 34 334 | 30 238 7 4 16 3 {273 23| 298 $30
o) 24 270 1o B33 2 04| 43 347 |12 a2 o9 fto 16 0 [0 zel a29 576
tao0f 34 257 12 9 30 3 1313 A2 355 |18 198 4 12 24 3 220! 99 259 614
PG308 36 248 6 146 367 1 (290 SB[ 343 {20 185 3 |15 34 0 [2081 49| 257 500
17008 46 325 8 34 97 2 |3790133( 512 | 27 264 2 [ 26 51 4 (208} Bl | 374 586
VT30F 20 352 10 p 10 27 0 3820 37 419 |12 214 4 [ 15 a5 o |230] soi zs0 6499
1BOOE 18 341 6 | 16 39 2 |365{ 57[ 422 | 14 182 3 L1026 0 lt9s] 381 237 654
L8300 20 336 11 9 32 0 (3671 41| 408 | 18 199 6 |10 08 1 23l 29 252 660
9ol 15 262 8 5 66 2 [285] 23| 308 [ 10 a9 § 307 0 [isa] 20 174 482
19300 22 313 4 B g 3 {s39] 200 3n |14 11 5 2 & 0 1941 10| 204 AT
Doof 14 265 8 | 1v 17 0 bwr| 28] 31s 5 139 4 0 4 0 [148} 4| 152 167
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PEDESTRIAN TRAFFIC CROSS ING SURVEY

MIRPUR ROAD

Pate: 28.10.1987 (Wednesday)

SURVEY SECTION 1

ZEBRA CROSSING

Weather: Fine
DIRECTION ¢ - g DIRECTION y ¢- K GRAND
TIME MALE FEMALL S.TOTAL] TOTA), HALL FEMALL S.ToTAL Toran TOTAL
16| 16-59 IR 16-59 H 1G] 16-51 1H-50 Hp ¥

0730} 18 w0 5| 12 20 123 155 1 26 143 4 12 0 n13f 1yl 192 347
08008 7 130 6 ] 39 08 143 250 4 139 8 40 [1srl 6l o157 107
O30k 13 139 2 3 4 t56 168 8 120 2 30 30l 7| 117 305
ouagofizs 2431 4 5 4 372 3186 1 156 3 It 0 |16z 11} 573 LhY
ousodizz 230 8 012 160 372 LR T B i 4 1 138 6] 144 016
ook 82 192 4 4 7 278 291 6ot1z 4 Z 5 1 {127 8% 135 126
w308 8 730 3 4 81 89 L Il 98 3 4 142 |lz] zoi 142 221
Y008 13 42 7 2 3 Itz o [ 1z 91 3 z 5 0 (106 17] 123 242
tsof 17 66 6 2 4 88 95 X I I 1 4 2 | 81| 71 &8 183
12000 4 62 5 4 4 71 9] 12 125 3 Fooo12 -0 |140] 18] 159 238
12308 3 69 2 0 8 4 B2 & 108 3 216 1 byl 1u 138 220
tso0f 4 70 2 2 3 76 82 4 87 2 4 33 | 93] 10f 103 185
t336f) 2 112 3 0 1 17 122 4 127 3 z S 1 P34 81 142 264
t400f 1t 75 & 3 5 9] 191 9 171 2 2 6 2 [182] 1] 1u2 293
14300 2 98 3 2 7 103 114 7 160 3 0 10 0 [t70( (0] 1840 294
IS000 4 69 1 2 8 il B4 | 15 158 2 3 70 1175) 10] 185 264
1530 5 61 4 3 4 70 78 7 104 3 222 3 b4t ozr] o 219
6o 9 &s 2 3 8 74 1 84 2 8 12 4 | 98] 243 119 193
16308 13 94 2 2 4 109 120 [ 14 91 3 3010 2 jtoal] 15| 123 243
[700F 15 104 3 310 122 135 1 60 114 5 2 94 1 19137l 3e A51
17300 17 151 4 3 7 172 183 | 19 156 4 4 15 2 {179f 21| 200 183
15000 5 143 4 2 3 152 159 | 14 239 4 328 2 [287] 351 2u2 45]
18368 10 210 2 I 4 2220 5| 227 1 13 246 3 2 14 2 |262) 181 280 507
19008 3 ‘134 5 ] 2 1421 21 144 7209 4 ! 91 jzz0f 11t 230 375
t930§ 12ty 4 3 3 1350 o] 143 8 171 8 z 50 {1870 7} 1u4 337
20000 3 115 2 0 2 120 2} 122 0 165 5 30 (110l 3] 13 25
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Table

MIRPUR ROAD

Date: 28.10.1987 (Wednesday)

(100—-M STRIP OUT OF ZERRA)

PEDESTRIAN TRAFFIC CROSSING SURVEY

SURVEY SECTION 1

¥eather: Fine .
DIRECTION U DIRECT ION (- B GRAND
TTHE HALE FEMALL S.TOTAL FOTAL HALE FEMRALL S.TOTALITOVALL TOTAL
I6-5t 6 16-59 MlF CIG|16-59 Lo 16-59 Mol r

G730 140 2 G 13 147 | 191 166 5 154 2 4 16216 178 344
(800 182 2 23 64 160 | 87| 247 3230 2 7 2371 91 46 139
TERIY T I 11 1| 20 1aa 2220 4 6 222 tu | 232 422
RIS 155 0 Z 3 1691 5 174 5183 211 168} 16 | 204 318
0930 153 5 3010 1741 14 188 | L1 158 2 5 PTL{ 7178 366
1003 15 It 0 2 133 6} 139 [ 13 193 5 2 2061 7| 213 352
tosof 13 115 0 n 18 128] 18] 146 4 143 1015 147 1 14 | 165 30t
ook 2 1z o0 2 N A 13 127 7 BA 0 g 224 113 240
ning o w2 0 n 63| 7| 70 2 73 0 2 (i I £ 19
200§ 1 73 3 5 7 79 14| 93 A 110 3011 s s | 130 223
12304 3 150 2 7 9 155 161 171 2 189 | 18 199 F 21 | 2tz 143
IETATR I TN SR & S| 6 i} sl 16l 105 19y 3 7 1of o | ze 225
13300 2 67 0 ) 2 Gl 2| 71 2 8% 0 5 9| 5| ue 167
400F 3 Y 4 3 5 16 8| &4 5 8l 0 | ROt 11 un 174
1430 5 80 2 ] 3 s7| 3] w0 2 140 | 3 1481 4| 152 242
15008 1 66 & 3 5 721 &| 8o i 141 8 1 4 152| 6 I8 238
130 7 713 0 [ 5 BO| 8| &8 6 118 6 3 6 0] 11§ 141 229
16008 9 87 2 2 7 98 | 10| 104 4 45 3 3 0 1071 31110 214
16308 13 56 3 6 h 72| 12| 84 101 3 3 7 110 { 16 | 120 204
L7004 10 g4 3 2 3 97| 5i to2 125 5 4 5 tAL | 16 | 51 253
17304 2 108 2 ] 2 vzl o3t 125 3 5 15 131 ] 22 | 163 268
a0y 9 T4 1 2 84| 5| 89 122 2 300 130 [ 13 | 143 232
w30 5 717 1 2 i B3| 4| 87 108 & 2 5 1161 9125 212
KN 7% 0 3 2 Ml 5| a3 150 5 2 5 tha | 7| 162 245
1930 T2 4 1 T3 B{ 81 1223 1 3 1281 4] 132 213
1000 69 0 0 3 69| 3| 72 s 5 3 4 M6 7|12y 195
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PEDESTRIAN TRAFFIC FLOW SURVEY

SURVEY SECTION 2 — WEST SI DEWAILK

Date: 26.10.1987 (Monday)

MIRPUR ROAD

Weather: Fine
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PEDESTRIAN 'TRAFFIC CROSSING SURVEY
MIRPUR ROAD
SURVEY SECTION 2 (100-M STRIP )
Date: 26.10.1987 (Monday)
Weather: Fine
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Table B — 8
PEDESTRIAN TRAFFIC DENSITY SYRVEY
MIRPUR ROAD — SURVEY SECTION 3

Date: 10.10.1987 (Sunday)
Weather: Fine

(Pedestrian densities were estimated along two strips "a and b"” at

this section of {60 m each at east and west sidewalks. Densities are
expressed here as "Density Module” i.e., m?/ped.)
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PEDESTRIAN TRAFFIC CROSS ING SURVEY

MIRPUR ROAD

SURVEY SECTION 3

(100-M STRIP)
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PEDESTRIAN TRAFFIC FLOW SURVEY

MIRPUR ROAD

SURVEY SECTION 4

Date: 25.10.1987 {Sunday)

— EAST SIDEWALK

Weather: Fine
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PEDESTRIAN TRAFFIC FLOW SURVEY

MIRPUR ROAD

SURVEY SECTION 4a

Date: 25.10.1987 (Sunday)

— WEST SIDEWALK

Veather: Fine
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PEDESTRIAN TRAFFIC CROSSING SURVEY

MIRPUR ROAD

SURVEY SECTION 4

Date: 25.10.1987 (Sunday)

(100—-M STRIP)
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PEDESTRIAN TRAFFIC FLOW SURVEY
MIRPUR ROAD

SURVEY SECTION 5 — FAST SIDEWALK

Date: 27.10.1987 (Tuesday)
Weather: Fine
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PEDESTRIAN TRAFFIC FLOW SURVEY

MIRPUR ROAD

SURVEY SECTION 5

Date: 27.10.1987 (Tuesday)

WEST SIDEWALK

Weather: Fine
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170GF 27 161 .9 639 1 F197] 46| 243 12 109 & 4 13 1 |126] 18] 144 1817
17300 18 193 12 10 3 3 [223] 44267 5 16t 11 4 It 2 {177 171 144 AG1
18008 21 198 & 6 1h 2 |224) 213|247 1138 1o 4 5 2 [ise] 1o 117
L8300 5 201 6 0O M4 0 |212] t41226 13 168 3 3 61 [184] 10} 104 420
19008 27 157 2 1 4 I | 186] 4] 200 o134 5 2 30 bse| o] asg 365
1938 29 137 7 3 8 0 [173] 11 184 4 08 3 3 9 oot 1312y 307
20000 13 132 2 8 60 [147] 14] 161 T 1o 2 2 T 0 [tie] gl zs 289
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Table B — 15

PEDESTRIAN TRAFFIC CROSSING SURVEY
MIRPUR ROAD

SURVEY SECTION 5 — ZEBRA CROSS ING

Date: 27.10.1987 (Tuesday)
Weather: Fine

DERECTLON ¥ > F NERECT HIN W -k LRAND
TIME MALL FEMALLE S.TOTALLTOTAL HALE FEHALE SCTOTALITOTALY TOTAL
OG-80 |16 LE-59]60 | N 3 ARPIG-59860 [CI6116-59 60| M F
073G 12 64 3 It 4 { T4 20 94 6 32 0 0] 1 0 38 1 39 133
i00 gl 18 5 3 n 0 a8 ] 66 7 16 0 2 2 0 23 4 el Y3
(1830 7 47 2 i It U] G6 | 18 74 b 15 ! 1 P 4] 28 B 34 103
0900 2 36 3 4 3 2 11 ] 50 3 18 0 a 3 [ 2112 33 43
q[)!)'ﬂ) i a3 9 3 ! i 60 9 69 0 34 1 A 2 3 a0 7 A7 i
100G} 3 A2 3 1 ! ¥] 14 G 54 2 6 | 2 3 0] 9 5 14 hE
1030 6 ) 2 2 3 2 63 7 70 3 18 2 6 2 i 23 4 32 104
100 2 ) 3 4 7 (0] 641 t1 15 2 2l 3 2 ] | 2% 1 24 141
b0 3 15 H ] £ 1 D312 6% fi [ I | 4 0 £3 3 26 i
1200 4 13 2 4 5 1 H0 1 10 60 1 1 2 | 1 2 7 7 14 74
1230 ] 18 2 2 3 2 L8 ! 65 3 14 A 1 3 0] 21 71,28 93
1300 2 28 3 A ] | 13110 13 i 18 2 3 1 0 21 T B 7]
1430 4 11 A 3 [ 0 L) 9 HY9 3 14 i d H 1 2. 4 31 Gu
LA 4 13 3 ] 2 0 #451 1o uH 6 20 3] 5 0 26 f 32 YT
1436 5 a5 3 7 2 2 U 1| 104 o 25 2 ! 2 I 32 1 J6 140
1500 3 29 1 1 3 1 33 a 11 3 9 1 H fi 2 12113 29 66
£H30 ] 11 2 2 7 0 19 4 58 & 3 2 4 1 2 1813 24 32
1600 2 60 2 b 1 2 BA[ 18 b 3 7 0 1 3 0 1Y) 7 17 949
1630 [ 38 ! 2 J 1 15 b 5| 3 2 1 3 ] | 6 5 11 0
1760 1 71 9 2 B 1 a7 8 45 A ! H} 6 Z 0 23 a 3 126
17300 6 123 T 1 13 2 136 19 155 2 14 2 1 3 2 22 g 31 186
1800 3119 4 P4 1l 2 {26 15 141 12 G4 [ 2 7 1 110 R7 228
1830 H 90 2 1 4 0 98 91 103 1 T4 2 fr o0 930171 110 213
1900 3 45 2 3 3 1 60 1 67 1 03 1 2 2 0 60 1 64 131
19340 362 3 [ 2 0 oY) 84 HG 84 31 2 4 f) 0 41t 10 Ol e
20060 O 18 ] 3 6 () 48 4 07 2 39 | 0 2 1] 42 2 14 1t
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Table B — 16

PEDESTRIAN TRAFFIC CROSSING SURVEY
MIRPUR ROAD — SURVEY SECTION 5

(100—-M STRIP OUT OF ZEBRA)

Date: 27.10.1987 (Tuesday)
Weather: Fine

DIRICTION W > L DIRECTION ¥ <k frRAND
T1ME MALE FEMALL S.TOTARETOTAL HALL FEHALE S.TOYAL|FUTALY TOTAL
CUHLIG=0L60H | A6 [ 16-59]60+| M I CIHLT6-5960 PG 16-59 |60+ ¥ F
0730 310l 0 2 2% 0 [10a] 271 131 11 182 i 0 3t O (194 31 225 345
D806 S| 44 2 ! 1 oo &1 109 7 168 5 25 23 0 (180 48| 228 337
0830F 11 13 2 3 5 ) a6 8 H 5 94 3 26 1 0 1064 331 1349 233
0900 f 67 2 3 Z 0 17 8| 82 | 12 2 9 i 1 151 15 (0 112
(4930 5 10z f; 4 3 It 85 i i o7 (0 b i) 0 621{ 11 73 HEL
1000 3 45 ] 2 it t a9 16} 99 b 217 A 6 6 ! 3h) 13 44 147
1030 f 45 3 | il 2 (]t il h6 | T 3 2 651 12 77 1492
F1040 7 18 5 6 H 0 aof 11 10 3 34 0 1 3 2 15 9 A4 15
FI3OF 13 94 2 F4 f 0 (109 a] 117 2 2h 1 1 4 0 2 5 33 ]
1200 2 19 5 4 3 i B17 8 64 1 21 2 4 2 3 27 9 36 FO4F
1230 3 64 5 5 3 ( 74 8 42 I 28 -t 3 3 | A0 7 47 129
1300 b 10 0 2 1 | fil 7 648 2 15 5 3 3 0 22 a 30 94
1330 f 14 3 43 3 2 87| 30f 17 2 ¥ 1 1 2 | 30 1 31 154
00 0 11% 0 0 2 O (115 21 1t 3 a5 0 0 b 0 08 A GhH 143
4304 0 107 [t 7 7 0 1107{ 14 121 Z 75 {} H 2 0 7 3 at 201
1500 7 71 0 1 4 (} T8 O 83 2 21 1 2 2 0 24 4 28 1
1530 ki a5 ! 2 2 0 a9 1 63 1 12 t i 3 -2 A4 6 5 Vi3
1600 5 B4 2 | 3 0 Tl 4 75 2 14 0 0 0] 2 16 2 18 93
1630 6 i3y Z 2 8 bop1daTt 11 158 i3 G 0 2 6 I 68 9 17 235
17ang 13 109 0 0] 7 0 {12z 11 129 7 19 0 3 i 2 H61 10 G6 195
1730 I o120 { ! 10 Iojr23p 12 135 Z 70 ! 0 2 0 T3 2 74 210
1R00 9 133 2 1 3 IR Dy 145 i G0 2 2 8 1 G7{ 11 78 223
1830 6 (22 ] 2 7 2 {129l ] 140 1 83 0 3 2 | 90 fy I 216
19010 1 ] 1 2 1 0] a4 Gty 4 12 1 [ 9 0 #2110 92 i99
Y30 0 KO ] 0 fi I a0 7 a7 i 34 0 0] 3 0 349 3 12 124
2008 4 (A (3 b H 0 asf 14 o ! b () 3 i 0] a 9 93 th
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Table B — 18

VEHICULAR TRAFFIC FLOW SURVEY

MIRPUR ROAD

(SOUTH — NORTH FLOW)

Date: 02.11.1987 (Monday)
Veather: Fine

"HOTORIZED YEIICLES HON-HUTOR 1ZED YENIELES .
Grandl Grand

Car Toral§Total
TIHE leep [ Truck] Bus {Auto-[Motoer{ToLal Total Pedal [Push-|Cyele[Toral ToLalfvehn. PLE

Iick- Rick |Cycle|Yeh. PCE JCrelelCare |Rick. l¥eh. ICiE

Up '

H.Bus
0730 [68 0 | 64 36 22 290 407 14 0 201 245 324 135 731
800 272 1 71 56 29 135 a77 74 1 354 129 674 A604 FEHIDI
(1830 3nh4 4 . 84 61 30 his 644 HY 3 294 3449 485 387 § 1184
09046 307 9 T4 76 35 497 648 13 I 370 404 318 f001 gi216
N930 241 2 67 fid 42 4048 525 35 7 10 143 Gl Aot [1R6
100¢ 246 5 | 69 78 b 124 534 24 I 438 1064 705 adz 31239
[O30 2814 3h 72 94 37 H1§ TiA 20 | 371 BEYi 075 UEH J 12840
1100 271 8 60 g4 13 466 Hi81 32 | 454 A87 703 955 Fl1284
1130 220 21 51 85 71 454 560 14 8 468 490 757 G944 R1317
1200 184 24 32 77 15 352 447 15 b H20 560 828 a1z 11275
1230 261 56 a7 5 G2 547 802 11 10 687 738 1111 1235 §1913
1300 229 20 a4 66 34 113 ERY 23 8 6261 057 Y99 1070 f155)
1330 370 17 47 121 68 623 717 29 10 791 830 [1261 1453 J1978
1400 122 18 14 117 75 Gal 778 34 6 786 826 {1232 1507 2010
1430 377 30 74 83 49 613 797 35 7 507 549 820 16z Y1a17
1500 288 B n6 86 hh6 1494 5494 32 i4 n51 602 967 §1096 1551
1530 240 18 68 83 12 4151 602 32 13 540 hEn B4 11036 J1506
1606 217 18 54 gl 60 504 [$¥4)] 30 bl h42 H83 844 11087 }1520
1630 272 i3 5% 108 G4 Lhi2 616 31 11 G40 692 11057 J1z204 673
1 700) 252 7 Tt 4 71 197 18 32 ) 740 TTT | 1156 J1Z74-§1774
1730 320 5 76 112 66 574 708 14 22 803 873 11361 p452 J2069
1800 264 2 78 18 A ) 650 36 10 596" | 642 972 1159 Fiez2
1830 238 ! 74 P26 13 182 611 37 -5 h66 607 496 JEGsY 1507
1400 240 2 149 96 78 465 528 46 | 6 608 666 . 971 M 135 1499
1930 248 0 A} 67 1Y) 413 164 ib 4 ha3 92',3 917 Hoz6-Friss
2000 271 13 64 107 65 520 H42 23 2 n36 r I DY 1081 §1470

R




 Hppendix - C

.~ FELDSURVEY -~
NEW MARKH SHOPPING AREA
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Table

TRAFFIC DENSITY SURVEY

PEDESTRIAN

NEW MARKET SHOPPING AREA

Sidewalks where Hirﬁur Road bisects New Market

Area.
01.11.1987 (Sunday).

Shopping

L.ocation:

Date:

Fine.

Weather:

{Densities are expressed here as "Density Module” i.e., n?/ped.)

West Sidewalk

Sidewalk

-==--==-SECT10N§~--—--—~

Fast

3

2

=~======GECT [ONS~~-~-=~-

3

2

TIME

1355192010177{9018386455
. L ' . . . L . e [ . T
L B e e B CoCcC—~—COoO0O00D0OO
52252998870087089877475
e 4 . ' L T L
111]]000001100100000000
407900FJ7007636595121107-67
[ . . ' . '
D =0 00 O v v e e o o o e oy (o B o B o]
88889673407880399298865
323322!1110001100100000
36!63894019‘290151435078
' e . . ' . . [ + Voo e L
0 =t — e e - 212212222221100
8678532209812436'1998565
N o el L= e e R
04030_.362988900.!07786434
4232211!0000]1!]0000000
81420110988909990997_.346
llllllll 00001000.{000000
00000000000000000000000
03030303030303030303030
77889900!]2213445566778
000000 111111111 T A v e gy g ot g

< L0
© o

)
oo

Lt~
oo

(V=2 o

c o

1
!

.6
.6

0.

V]

.4

0
0.
0

0.6
0.6

13830
1900
1930
2000

0.7

7
-9

.

.9
9

0

1

0.

0.9

0.8

Field Survey.

Source:
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Table C — 2

PEDESTRIAN CROSSING FLOW SURVEY
NEW MARKET SHOPPING AREA
Location: Mirpur Road bisecting the New Market Shopping Area.
Date: 13.01.1988 (Wednesday).

¥eather: Fine.

(Flow is expressed here as ped./30 min.)

Over- Total x

T IME Sec. | Sec.2 pass Sec.3 2+3 Flow R
0800 571 402 16 2654 3056 3643 0.5
0830 607 521 23 1115 1636 2266 i.4
0900 540 396 49 ~ 898 1294 1883 3.6
0430 517 664 90 i205 1869 2476 4.6
1000 502 627 160 1035 1662 2324 3.8
1030 H81 551 264 1058 1609 2454 14.1
1100 586 645 152 887 1532 2570 22.8
1130 575 744 514 882 1626 2715 24.6
1200 520 651 588 1274 1925 3033 23.4
1230 602 548 646 1196 1744 2992 27.0
1300 597 665 619 1204 1869 3085 24.9
1330 585 641 582 976 1617 2784 26.5
1400 768 794 560 1106 1900 3228 2.8
1430 779 1024 566 1037 2061 3406 21.5
1500 876 1146 595 1074 2220 3691 21.1
1530 718 1062 554 1030 2092 3364 20.9
1600 757 1215 617 1216 2431 3805 20.2
1630 855 1169 1008 1168 2337 4200 30.1
1700 940 1244 1145 1394 2638 4723 30.3
1730 1295 1433 1534 1283 2716 5545 36.1
1800 1362 1427 1556 1255 2682 5600 36.7
1830 1252 1474 1158 1102 2576 4986 31.0
1500 981 1748 1022 1018 2766 4769 27.0
1930 397 1366 680 1035 2401 3978 22.1
2000 854 1170 578 1055 2225 3657 20.6
Total 15576 52484 87177

Flow at overpass + Flow at the two ad jacent scciions

Source: Field survey_
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3

VEHICULAR. TRAFFIC f?lJt)IU SURVEY

NEW MARKET SHOPPING AREA

(NORTH

SOUTH FLOW)

Date: 10.01.1988 (Sunday)
Weather: Fine
BOTORIZND YEHTCLES HON-HOTORLZED ¥YENTELES
GrandfGrand
Car Toral§Totul
TIHE Ldeep JTruckf Bus [Auto-lHoter|Toval [Total [Peda) Push-1CyelelToLral {Totn ) fv¥eh. IPCE
Mck- Rick {Cycleven. PCE [CyclelCary |Rick. |Veh. I'CE
Up
H.Busg
0800 2149 | 43 26 32 351 423 52 6 414 472 683 523 1106
18360 326 ) 55 14 i1 474 60 9l ¥] 584 (75 922 11149 FlAs7
09400 2130 ] 16 N4 42 188 534 62 i} 824 898 11321 1386 f1a55
0930 212 [0 26 48 101 123 437 54 5 a0 739 (1077 Q1162 Q1514
160 205 5 37 80 100 427 16 107 7 980 [ 1094 11566 J1h21 §2027
1330 271 Ii] 34 B 114 509 %15 90 12 1076 (1178 [1731 QiGBT Q2267
1100 354 b3 22 95 109 593 G0y 4y 10 1208 (1317 1922 Bi9t0 2611
1130 120 10 30 112 122 HEL| 613 19 7 L1997 [ 1283 (1877 R187T7 2490
1200 313 13 28 89 110 053 580 82 8 1351 1441 |2166 Fiv94 2646
1230 §343 8 32 _B7 44 569 600 80 5 1531 1GEG 2367 §2185 F2967
F300 204 7 27 103 G4 A1} . {146 68 i) 1267 | 1343 [1983 Fr753 J2429
1330 227 10 26 74 76 118 452 80 17 1169 (1266 (1896 fi684 f2348
1400 184 3 24 67 6A 342 364 64 3 998 11065 [1547 1407 o1
1430 205 12 30 103 60 116 182 74 12 486 472 |[1438 1388 ]tu20
1500 199 7 34 17 49 366 124 71 6 1051 | 1128 {1648 1494 2072
1530 194 5 31 95 h3 378 424 66 8 1194 | 1268 | 1872 {1646 [2296
1600 1497 1 34 91 70 399 446 64 7 1061 | 1132 |1666 §1531 J2112
1630 232 6 22 a8 15 393 1217 67 | 1128 1206 1792 1549 §2219
1700 247 4 29 1072 53 4135 A7H 12 12 1459 | t543 |2297 ha7s 2772
1730 216 0 38 104 44 102 456 102 18 1401 (1521 2261 §1923 §2717
1800 239 [ 34 70 37 386 148 136 i1 13486 (1916 (2231 §1402 2679
1830 231 10 26 91 61 425 467 494 i6 1130 11245 {1841 H&670 2308
1900 252 18 | ] 89 13 421 474 18 20 982 11050 1617 Q1471 209t
1930 265 11 18 68 32 3494 4136 5Y. 12 975 [ 1046 (1564 J1440 2000
2000 261 t0 20 86 55 432 465 82 18 93 11893 11639 11525 f2104
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VEHICULAR TRAFFIC FLOW SURVEY

(SOUTH

NORTH FLOW)

NEW MARKET SHOPPING AREA

Date: 10.01.1988 (Sunday)
Weather: Fine
HOTORTZED YEIICLES HUON-HOTORIZED YEUICLES
GrandfGrand

Car TetatlTatal
TIHE fleep [Truck] Bus {Auto-|Motor ToLal§Total {Pedal CyolelTotat {Totat ven. PEE

Pick- Rick JLycle|vVeh. PEE ICyeie Rick. lveh. PCE

Up

M. Bus
U460 161 7 12 4h 18 264 154 a4 6 AR5 {475 806 834 1154
0830 235 7 35 a8 35 370 447 10 { 61§ TRK) YAT 11025 1384
0u00 178 b 29 15 36 2494 346 34 2 181 BIT 11201 B1t11 41547
0930 [GH 3 34 74 26 303 364 42 1 Y4z q88 {1458 fr291 pi1822
10060 118 & 24 6{) 16 254 291 36 6 894 936 11395 J1190 | 1686
1030 145 6 31 102 53 137 345 10 7 LI&G 1 1233 | 1841 1570 {2226
1100 1 74) 3 29 90 58 350 385 3 4 P20 11241 118a7 iso1 § 2242
1130 246 14 29 ra| 56 4106 474 3 h TEB2 | 1208 [ 1n24 1634 §2298
P 2043 184 b 23 16 53 344 380 o4 1 1337 11412 |2104 §1756 f2484
1230 201 7 32 92 a5 117 463 66 13 F301 | 15806 J2063 Jt797 2516
1300 220 5 28 a8 68 409 141 64 1 1280 [ 1348 | 1976 L1757 §2417
1330 230 7 26 80 51 3494 135 54 8 1241 11303 11937 1697 [2372
400 208 10 30 65 ab 369 421 43 23 1367 | 1433 12210 1802 {263
1430 322 10 62 100 95 589 686 72 11 1070 11153 [1707 J1742 | 2393
1500) 281 b 58 114 a5 hHd6 G636 10 22 986 [ 1078 1646 Jtaz4 J2282
1530 166 3 31 74 67 341 376 14 7 946 11039 | 1504 31380 f1380
1600 133 12 30 91 13 309 372 68 f 8966 11042 11531 §1351 Jivoz
1630 163 [ 26 106 65 356 393 60 17 953 (1032 [1565 [1388 ]i9s8
1700 185 2 13 121 90 441 186 97 16 1264 11377 12041 1818 2527
1730 250 2 34 122 42 s 526 83 13 1329 11425 |2113 1925 §263Y
1800 208 3 32 113 72 128 162 76 10 PE24 11210 11784 fi638 [2246
1830 203 l 23 126 86 4139 144 67 8 1233- 11308 |1931 |1747 §2375
1900 216 5 26 1049 131 4187 4184 H9 7 980 | 1046 {1542 1833 2026
1930 175 8 18 84 h13) 374 384 t7 7 85 | 1099 {1553 R1433 J1u3y
20060 162 13 14 UK] 87 364 380 50 pi 858 JI0 | 1324 1279 L1704
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ACCIDENT DATA



CASUALTIIES

Tzaky ¥ >

BY CLASS

3]

(0] b

ROAD USIIRS

METROPOI.I'TAN ARIEA

Helper
F 5
! 2
0 2
2 1
0 3
0 1
0 o0
0 1
0 0
| 2
0O 0
0 1
1 2

Passer
F )
4 A
3 3
6 9
3 5
2 15
T 16
2 1
& 13
ho17
7 11
2 18
y 23

H.C. R.P Pr.C.
y s F S F
1 2 ] 1 0
0 1 2 1
0 2 0 3 0
1 0o 0 2 0
i 1 ] 2

(1985)

Other

F 5 F
7 11 18
10 15 19
It 11 24
7 17 12
8 11 19
6 1 19
7T 8 1Y
5 12 18
5 4 16
4 26 20
2 1T 9
1 1 25

13

DHAKA

Pedes. Driver
Honth Cases F 5 F 5
Jan 152 3 1 1 5
Feb. 127 2 1 1 2
Mar 112 5 14 0 3
Apr. 155 1 8§ 0 2
May 159 4 t9 2 2
Jun 152 6 12 ] 1
Jul. 170 5 16 0 2
hug 163 A 15 1 3
Sep. 132 3 1y 1 i
Oct. 172 9 26 0 2
Nov 155 3 13 0
Dec 145 8 17 o 4
Pedes. @ Pedestrian
Passgr: Passenger
M.C.: MoLor-cyclist
R.P.: Rickshaw pulier
P.C.: Pedal-cyclist
F: FataliLies

8 :

§
Serious injuries.

Source: Dhaka MeLropolitan Police - Traffic Division.
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Cl.ASES
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n — 2

O ROAD

USRS

MIZTROPPOILI'TAN AREA

CASUALTIHIES By
DIHAKA
Pedes. Driver
Honth Cases F S F S
Jan 160 7 18 0 2
Feb 162 13 1 l
Mar 140 1 11 0 0
Apr 116 3 114 2
May 122 1 9 '0
Jun 151 8 16 2 5
Jul 148 10 156 1 4
Aug 162 6 23 0 3
Sep. 147 1 11 0 1
OcL 128 T 8 0 0
Nov. 96 6 13 t 3
Dec 130 h 21 i .4

Helper
F S
0 o0
0 1
1 ]
1 0
0 0
2 3
0 2
0 4
[V
I ]
0 2
1 2

5 F

]
13 1
18 0
9 0
11 0
13 2
21 0
17 1
16 0
L
15 0
18 1

(1986)
OLher Total
F S F S
5 21 21 61
3 14 24 12
8 13 17 a7
10 10 31 41
3 6 13 31
Y 14 31 5%
2 11 7T 57
2 h 15 60
3 12 17 42
2 &6 16 30
3 5 17 40
11 17 61

Pedes.: Pedosirian
Passgr: Passenger
M.C.: MoLor-cyclist
R.P.: Rickshaw puller
P.C.: Pedal-cyclist

F : Fatalities.
S : Serious injuries.

Source: Dhaka MeLropoliLan Potice - Traffie

Division.



Tanl> b >

58

-

CASUALTIES RBRY CLASS OF ROAD USERS (1987)

DHAKA METROPOILLITAN AREA.

Pedes. Driver Helper Passgr M.C.

¥ 5 F s F S ¥

Jan i51 6 16 0 2 0 1 9
Feb 125 7 25 ¢ o 1 ¢ 7
Mar 154 8 28 0 3 0 2 A
Apr 158 19 1 0 0 3 7
May 184 9 31 2 6 0 1 5
Jun 167 e 27 0 1 2 1 f
Jul t47 5 19 0 2 0 o 6
Aug. 127 9 17 1 2 1 2 1
Sep 134 o 12 0O o 0 0 i
Oct 160 4 28 1 | 0 | 6
Nov 100 1 14 0 0 1 0 0
Det: 116 8 N 0 2 0 1 1

5 F

24 0
9 0
7 @
1t 0
28 |
23 0
16 1
21 0
4 0
17 0
12 1
9 0

Other

¥ 5
5 14
2 12
T 14
2 i3
1 21
3 15
0 12
I 14
0o 7
3 17
0 7
2 5

20

Pedes. : Pedestrian
Passgr: Passcnger
M.C.: Motor-eyclist
R.P_: Rickshaw puller
P.C.: Pedal-cyclist

F: Fatalities.
§ : Serious injuries.

Source: Dhaka Motropoiitan Police - Tral{i:

Division.
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10.
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. Ahmed, 5.N. and Hoque, A.M. (1888), "Transportation and Traffic in

Dhaka: Review of the Past, Present and Outlook for the Future”™,
paper presented in the seminar. "Dhaka 2000" organized jointly by the
Institute of Engineers Bangladesh, Bangladesh Institute of Planners
and Institute of Architects Bangladesh at the Institute of
Engineers, Dhaka, June 2-3,.

American Association of State Highways and Transportation Officials
(1873), A Policy on Design of Urban Highways and Arterial Streets,

AASHTO, Washington.

. Antoniou, J. (1971), Environmental Management: Planning for Traffic,

McGraw-1lill, Berkshire.

Baker, 1., Thomson, J.C. and Bowers, P.H. (1985}, "Children and
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