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A B S T RAe T

Environmental consciousness has heen 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 the 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 tity, as well as in other urban areas of Bangladesh, the
pedestrian traffic safety, mobility and accessibility, and the
street environment have alarmingly deteriorated. Among different
causes of these issues, the institutional constraints, 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 on the quality of
pedestrian movement. The main met.hodological technique of this
assessment was to conduct pedestrian and vehicular traffic flow
survey in 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 intensity.

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
Management)

termed ETSPAM (Environmental Traffic Syst~m Planning and
Is the maIn output of this research. -'!\hispackage is

designed to deal with the tequlrements relevant to issues of major
concern to pedestrian free movement and safety as an indispensable
precondition to revItalize the urban environment in Dhaka Cit~. 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 management, Improvements in pedestrian
plannIng process, and improvements in pedestrian Infra structural
facilitIes, road upgrading and public transport.

Title of the Thesis:
PEDESTRIANIZATION IN DHAKA CITY: PROBLEMS AND PROSPECTS.
Thesis Supervisor:
Mr. A.S.M. Abdul Quiu.
Associate Professor,
Dept. of Urban and Regional Planning,
Bangladesh University of Engineering and Technology,
Dhaka.
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1_1 CONCEPTUAL CONTEXT

Environmental consciousness has been the main s.timulant for a new

trend in transport policy in many developed countries.) This change

seeks to achieve a balanced and harmonious coexistence between

pedestrians and vehicles. It revitalizes and protects urban areas,

reduces the severity of accidents and renders substantial social and
economic benefits.

Envi.ronmental traffic management is a set of techniques for

protecting the environment of an area against the adverse effects of
vehicular traffic by measures designed to prevent t.heenLry of

extraneous traffic. and to organize internal flows 90 that.Lhey are

less damaging in their effect.s. These techniques are usuaUy
consIdered for posit.ive discriminati.on j.n favour of

pedestrians, public transport and bicycles. Improvement in the

environmental quality of an area following environmental traffic

management can be measured in terms of the reduction in noise and

other pollution and in the number of fatai or se~ious accidents. A

more subjective assessment can be made in term!; of the effects on

the physical surroundings of the area - its buildings and its open

spaces - .hich have a profound influence on our .positi'/eor negative
perception of a place.

(i.edestrianizalion, i.e.. t.he adoption of streets spec:ifically for

pedestr tun use. .is the mOSL compr-ehensi.ve form of env i ronmenta 1.



2

traffic management} Different sources indicate that this technique

was first introduced in 1926 in Essen, Federal Republic of Germany.

but was receiving international attention o~ly by the second half of

the 1960s. Today. this'is an extensively growing phenomenon that has

tbe current trend ofinimportanceconsiderablebeen gaininr'a

modernization of urban activity centres. Implementation of these
"-

concepts has been eitber totally ignored or too late in coming in

tbe developing countries where many great constraints in financial
resources and environment exist.

in conjunction witb other measures,often~destrianization.

provides an effective answer to the aims and objectives of urban

development. in part icular tbe impr'ovement of traff ic [Jaws and

urban renewal. Above all. it reduces traffic conflict and stimulates

shoPPinr,):

Growing environmental awareness and the perception of the commercial

and 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.

~lanners and politicians regard an exceptIonal rise in turnover In

the retail trade as the most important criterion for the success of
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a pedestrian street (Monheim, 1986») However, pedestr1anization

itself cannot be seen .as the only reason. It is more often a result

of improvements in the transportation system both for vehicles

(through the construction 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 reta.i.lbusinesses and by non-

commercial tenants. Another negative effect of pedestrian areas is

often the increased traffic in surrounding residential areas, both

from through traffic and parked vehicles. Aside from its immediate

effectiveness, the establishment of a successful pedestrian area

raises people"s regard for the quality of the urban environment.

~roved quality of the environment is closely associated with

freedom and safety of pedestrian movement(Table 1.1). Accessibility

of pedestrians is also a major issue of (:oncern in transportation
planning as well as in physical planning. In the broad context of

urban planning, the civilized quality 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 Planning)

1 _2 STATEMENT OF THE PROBLEM

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

n



Table 1.1

" ~~~~,
;/" A ,-~ ,.~. '. '7A
IP ,~.r -'."_

ffr .:"~",I \~.

'/ ,~.. ~
I rfV .i' ..' '»"'.:/~.( ,
\\ l'T\ Ill" ...' ) I
lie, • * .
~. '<t "" '. ..\ /;/
,\-,.~ ~lj~,:".';"il\~'

ADEQUACY OF THE ENVIRON14~Nf
FOR PEDESTRIAN TRAFFIC

SAFETY

CDmFORT

CDnVEniEnCE

VISUAL QUALITY

- FULL SEPARATION OF PEDESTRIANS AND
VEHICLES WHEREVER POSSIBLE.

- NO MAJOR CONFLICT POINTS; NO
EXCESSIVE SPEEDS.

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

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

- ADEQUACY OF ACCESS TO PUBLIC
TRANSPORT FOR PEDESTRIANS.

- NO DOMINANCE OF SCENE BY MOVING OR
PARKED VEHICLES.

- GOOD LAY-OUT: 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 urban life. Many publications including press reports

expressed concern about the deteriorating effects of traffic on the

public safety and on the environment as well. But many official

attempts, to investigate the dimensions and causes of' the 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 proposed remedial measures for

the 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.

Pedestrian mobility and accessibilitY,on the other hand, continue to

suffer a great deal due to the inadequacy of walkways capacity,

uncontrolled 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 obstructions and by vendors. The existing

facilities and traffic control measures are not at all expected to
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ANNUAL PEDESTRIAN CASUALTiES
DHAKA METROPOLITAN AREA

(1985,1986,1987)

CASUALTIES
800

600

400

200

a
1985 19S6

YEAR
19S7

_ PED. FAT. _. TOTAL FAT. ki","l PED. S. INJ. m TOTAL S. INJ.

Ped. Fat..= Pedestrian Fatali ties
Total Fat.= Total FatalItIes
Ped. S. Inj.= PedestrIan SerIous InjurIes
Total S.Inj.= Total Serious InjurIes

Source: Based on Dhaka Metropolitan PolIce - Traffic Division Reports.

Gra.ph 1_1

I



7

induce orderly pedestrian movement. No undisrupted walkway network

exists in any part of the city and walking has never been regarded

as an .interdependant part of the overall circulation system. The

severe inadequacy of public transport services has further

constrained the modal choice, especially of the low income groups,

and added more burden on walking. As the population density

increases, pedestrian free movement will be further restricted and

this will be reflec.ted 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 seriously slow down the

pace of future city expansIon. These issues justify the basic

necessity not only to enhance pedestrian safe and free movement but

also to practically recognize walking as an indispensable part that

must be intel:rated wIth the overall cIty's transportation system.

Furthermore, pedestrians are in immediate contact wIth the
deterioratinF, street environment and the surroundIngs caused by the

damaging effects of traffic pollutIon, both physical and visual.

These effects have always been neglected in the implementation of

diHerent transport pol.icies. Difficulties incurred on pedestrIan

movement pose serious shortcomIngs on retaIl trade activIties of
commercial centres.

Continuous ignorance of these issues will assist to forego important

opportun ities of revitalizing urban life of this city. The rapid
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growth of population will worsen the situation by increasing the
severity of infras,tractural facilitIes deficiency. Unless
appropriate strategies are planned and implemented, while
considering the pedestrian movement as the focal point of the

circulation problem and as a main precondition for a civilized

quality of urban life, severe repercussions on this city's urban

environment will be too hard to avoid, perhaps even before the turn
of this century.

1 _3 RATIONALE OF THE STUDY

Failure to recognize the impact of free and safe pedestrian movement

in the broad context of urban planning in Dhaka city is a major

factor to which the present situation may be attributed. A correct

diagnosis of these ills is essential and a full knowledge o[

possible courses of action is indispensable if we are to improve and

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

An important fact to be seriously taken into account in 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
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authority) sources, the buildable lands in the city are almost

exhausted IBashar, 1988). Price of all categories of lands will be

on sharp rise in the face of growing land demand. Increase in

population and lack' of buildable lands will gradually increase

population density through construction of high rise apartment and'

office buildings, even with the possible expansion of the city. The

increase in density will be comparatively high in many residential
and commercial areas leaving major impact on the already
overburdened transportation system. Mobility, accessibUi ty and

safety of pedestrians and vehicles will become'very challenging

future issues that will require efficient planning to face this

impending crisis. Successful expansion of residential development
towards north Like Tongi, Joydebpur and Savar - will depend
large ly on the .lntroduction of effic.lent comQut.lng transport

serv.lces. 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 uncerta.lnt.lesof 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. For efficient circulation and to revitalize and protect

the urban Life of th.lsc.lty. 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 determinat.lon
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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 prospects of their
appUcabili ty. -~-

1 _4 OBJECTIVES OF THE STUDY

I. To identify and assess the impact of pedestrian-vehicular

interaction on the pedestrian movement, pedestrian safety, and other

related aspects of the urban envIronment In Dhaka city.

2. To study the prevailing pedestrian traffic mana/rement
applIcations in Lhe ciLy.

3. To identify the general causes of pedestrIan accidents and other
pedestrian and environmental traffIc dIfficultIes.

4. To identify Lhe nature of Lhe problems and ~rospects of
pedestrianization. with a V.lew to revHaUze the urban
environmental conditions and protect the pedestrian safety.

5. To examIne the pedestrian behaviour aL crossings and the factors
influencIng this behaviour.

6. To explore a range -of remedial measures for solution of the-
different aspects of these problems.

Chapter two of this research report presents maIn vital issues that

will help to understand the nature of the problem, as incurred by
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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 relevan t 11terature and aspects of major

importance on pedestrian planning, pedestrian traffic management,

design co~derations and a rev iew of the experience of some
countries in pedestrianization and related traffic restraint

methods. Chapter three presen ts methodology and invesU gation

techniques employed in this research. Chapter four identifies the

major pedestrian issues in Dhaka city and the causes of these

issues. Chapter five describes the prevailing conditions in main

pedestrian activity areas in Dhaka city and presents a systematic
analysis of the study areas. Chapter six presents field survey data

analysis of Mirpur ~oad and New Market Shopping hrea. Chaptnr seven

is an attempt to jnvestigate the nature and causes of the pedestrian

behaviour at different types of crossing facilities. Chapter eight

proposes a number of strategies desil:ned to deal with a selected

list of goals and objectives. These arc a part of a proposed package

of recommendations on issues of major concern to pedestrian movement

and safety as an integrated part of the question 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 strategies is tested in view

of different contexts.
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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 constituLe 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 La the unhealthy atmosphere and nuisance

caused by fumes, and the visual impact on the lively urban
townscape.

Unless positive policies and appropriate techniques are adopted and
implemented,

and less
these consequences will ultimately become more serious

manageabale in the future. This is quite evident
considering different aspects of current trends. This chapter

presents some important issues that will help to understand the

nature of the problem inflicted on our environments for a clear

conceptual approach to this study. This will include a review of
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relevant literature with the main focus on pedestrian traffic and

related topics on pedestrian safety and convenience, and traffic

restraint measures, especially pedestrianization.

THE NATURE OF URBAN TRAFFIC

Clty and Traff~c

A city is a central place wi.thmany activities. It functions as a

system in which transport is one of the bonding subsystems. In

conventional spatia! 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 co~tiRuOUS

strIps of space providing connectivity between all other spaces. Ilow

a city works and grows is often dependent on the proportion of space

devoted to these three principal uses and the arrangements made for
movement. The physical layout of the city, constraIned by
geographical or topographical features. is also defined by Its
economic and functIonal activities, and by the constraints imposed by

the city's size.

Traffic is a function of activities, and traffic is concentrated in

.,
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are concentrated there. It is

characteristics of activities in cities that they mainly take place

in buildings, or iri 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 pedestrian and vehicular

traffic as they move about are closely related to the manner in

whcih the buildings are arranged. The journey patterns are extremely
complicated.

2_2_2 The Essence or the ProbJem

With the importance of the vehicle, attention should be drawn to the
difficulties arisin~ from its extensive use.

2.2.2.1 ACCESSIBILITY

Vehicular accessibility is the degree of freedom for vehicles to

circulate and to penetrate to individual destinations and to stop on

arrival. There are two main 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 to stop there without
restriction.
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2.2.2.2 DETERIORA.TION OF ENVIRONMENT

The penetration of motor vehicles throughout urban areas is bringing

.its own peculiar penalties 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 l.imes, to

have no serious anxiety that members of the family will be involved

in a traffic accident, are surely prerequisites for civilized life.

Against this standard, a great deal Is left to be desired. There are

now virtually no urban streets that are completely safe.

No ise: The motor vehicle I.sresponsible for a great deal of no i.se

pollution. Traffic noise is the predominant noise nuisance in the

city. Duses and heavy commercial vehicles are the main sources
of noise.

Fumes and SmeLl.: Fumes contain, amongst other substances, carbon

monoxide, unburnt elements of fuels and carbon dust. Carbon monoxide

is toxic, and carbon dust can act as a carrier for carcinogenic

(cancer producing) compounds. [n condit:ions of sunlight, fumes can
develop as eye and throat :irritants.

( ,
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2.2.2.3 PEDESTRIAN MOVEMENT

P~eedom of pedestrian movement is closely associated wit'h the
J

quality of the environment. The simple act of walking plays an

indispensable part in the transport system of any town. Walking

accounts for many medium-distance movements, virtually all the final

distribution from bus stops and other vehicle parks, and a vast

amount of (:asual coming and going. Therefore, pedestrian movement

should be enabled to take place in reasonable comfort and safety.

Walking is also 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 to the civilized quality of an urban area. Judged

against this standard, many of our towns now leave a great deal to
be desired.

ENVIRONMENTAL
PEDESTRIANS

The Concept

AREAS AND THE

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 free of traffic. but

the design would ensure that their traffic is related in character
and volume to the environmental conditions being sought.

Characterlstlcs of

Envlronmental 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 is no more and no less than a method of arranging buildings
for traffic.

Special mention is made of the design of residential areas for

traffic. The main user requirements are the accessibility of

vehicular traffic to their dwellings and garages, and the ability of

the residents to live in conditions of maximum safety and freedom

from th~ nuisance of movIng vehIcles, and to send their children out

to play and to school with the minimum of risk.

These requIrements are very close to what is commonly known as the

"Radburn layout", Developed by Clarence Stein and Henry Wright at

Radburn in New Jersey (USA) in 1928, the main prInciples of this
system are:

(l) the creation of a superblock (or, as described earlier, an
environmental area) free from through traffic, and

(i.i) the creation of a system of pedestrian footpaths entire Ly
separate from vehicular routes, and linking together places
generating pedestrIan traffic.

The several ways in whIch vehicles menace envIronment are maInly

felt by pedestrians. PedestrIans are most immediately in contact and

at risk with the adverse effects of vehicles. Their environment is
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in a great need for protection. Therefore. the pedestrian traffic

environment. its interactive role with the urban environment. and

the pedestrian-vehicular interaction as a major aspect. deserved the

due attention in this study. It is a very vital issue of the urban

transportation. which in turn is a major issue of the comprehensive
problem of town planning.

PEDESTRIAN 'rRKFFIC
CONSIDERATIONS

I n't:. rOdUC"L:i.<>n

~ pedestrian is "any person afoot" and his involvement in traffic

is a major consideration in the design of urban road networks. Due

to the .demands of vehitular traffic in congested urban areas. it is

often difficult to make adequate proviJions for pedestrians. 'Yet.

this must be done as pedestrians are the life blood of our urban

areas. partIcularly in the busy commercial areas. In general. 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 bus stops and
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other loading areas.

In any attempt to imp'rove transportation networks, the requirements

of circulation should be faced as one overall problem. The role of

pedestrian movement is an aspect which until recently has been

neglected. This negligence is still notorious in the developing

countries.

Pedestr~an Traffle and

Transportatlon Plannlng

The concern for pedestrian and other forms of non-motorized

transport has been long in coming. Among the many explanations. it

is appropriate to ment10n that these categories of transport,

because of their low speed and high movement flexibi.lity. require

little in terms of infrastructures. capita.l expenditures. operation

and maintenance costs. The .lackof techno.logica.lsophistication and

of heavy financ1al requirements contributed to a general disregard

for these types of transport in the face of the major technica.l,

po.litica.land financia.l 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 overwhe.lming share of space in rights-of-way, leaving
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marginal left-over space for slower pedestrians and other 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 schemes.

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 buildings. Planning for pedestrians must

have the aim of providing a more safe, ~leasant and attractive

environment. It must provide continuous pedestrian circulation
integrated with the interfaces of other components of the
transportation networks.

Pedestrlan Access

The extent of freedom that can be provided for pedestrians in an

area, with 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 activities.~e 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 communication 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 in danger

and inconveniences to both, espesially to the pedestrian, 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 aCt.iVlties)

Grades of separation were recommended to be achieved by defining

different grades of pedestrian free movement as part of the overall

circulation network (Antoniou, 1971) (see Fil:.2.!). In order to

pursue a definition of grades, it was deemed necessary to consider

such factors as the 'amount of vehicular traffic that could be

absorbed safely and conveniently, the type of vehicular movement
generated by particu.lar activities. etc.

Definition of accessibili ty 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

included (Antoniou. 1971). Until recently, studies had mostly been

limited to analysis of individual and isolated shopping streets and

not as a part of the overall circulation network.
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If the aim of cIrculation planning is to improve accessib'ility 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. Only then it is

possible to consider the most appropriate travel system, according

to the particular requirements which have to be met within the
integrated network system.

Pedestrlan Accldents

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 chalienge to

transport planners and practitioners due maInly to the multi-
dimensional aspects of pedestrian accidents.

2.~.~. I AGE FACTOR

Children and the elderly are disproportionally the pedestrian
victims. The elderly are particularly vulnerable probably because of

decrease in their abilIties to perceive oncoming vehicles and

because of their lessened agilIty and speed of movement to cross the

roadway quickly. Small children are vulnerable pedestrians because

they are more easily hIdden from the driver's view and because they

are inattentive 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 Or 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

inters~~tion crosswalk. appears sUddenly from the roadside.

Dart-out (Second ]@JJl (g per cent). This is the same as the dart-

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

Intersection pash (R per cent). This category covers cases similar

to dart-outs with regard to pedestrian exposure to view, but the

incident occurs in or near a marked or unmarked crosswalk at an
intersection.

MuHip Ie 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 in the same direction, and avoiding hitting the pedestrian.

Vehicle 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 in 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 is substantially higher in these cities than in urban

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

Pedestrjan R~sk In Cross~ng
Roads

2.4.5.1 DEFINITION

Risk or hazard may be expressed as an accident rate. When a

pedestrian crosses a road, some measures of the risk that 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 road. Absolute values of risk would require knowledge of

pedestrian flows over long periods of time, which is not a feasible

proposition. However, it is possible to derive estimates of risk by

using sample data. 0n a number of studies, using. casualty counts and

pedestrian flows, risk is defined as (Grayson, 1987: Institute of

Transportation Engineers, 1976):

Casualties per year
Pedestrian risk = ------------------------- 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 liestLondon shows that near

junctions the most 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 them (Dept. of

Scientific and Industrial Research, 1965). Similar studies ~ere

conducted in London and in four provincial towns in England
indicating similar results. This contradicts doubts in some

engineers minds as to the exact value of zebra crossings in relation
to pedestrian ~afety (O'Flaherty. 1974).

In 1962 and 1983. more studies were carried out in liestLondon by

the Transport and Road Research Laboratory (Grayson, 1987). [n both

the cases, the pattern-of risk was substantially the same. although

the overall level of ri.sk decreased. Pedestrian crossings remained
the safest places at which to cross the road, and the area within 50
meters of signal-controlled crossings at junctions the most
dangerous.

Furthermore. the risk to the younger «16 years) and older (>60

years) people is considerably greater than the 16-60 age group. The

risk for men is higher than that for women. It could be shown that

this was because more men use the high-risk areas in which to 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 DEVELOPING COUNTRIES

A study of pedestrian risk rates in two cities of the developing

countries illustrates the greater degree of risk in crossing busy

shopping streets than 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

vehicular flow. At a flow of 1500 vehicles per hour, for example,

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 (Jacob~ and Sayer, (984).
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PEDESTRIAN TRAFFIC MANAGEMENT

Most pedestrian management measures are aimed at segregating the

pedestrians from the 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, durinr, particular times. Measures in use are pedestrian

channelization and provision of pedestrian signals and crossings.

Pedestrlan Channellzatlon

This means Lhe use of sidewalks in conjunction with r,uard-rails or

barriers so thaL pedestrians are kept off the carriar,eway at certain
locations. dangerous locations and Lo avoid unwanted
interruPtions to traffic, r,uard-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 uncontrolled crossing of the

carriageway by pedesrians would seriously impede and delay vehicular

movements and cause hazards t6 the pedestrians. The following

situations generalJy warrant the proviSion of pedestrian guard-

rails (The Indian Roads Congress, 1977):
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--J(i) at complex intersections where because bf physical and traffic

conditions pedestrians are subject to unusual or extreme hazards if
permitted to cross indiscriminately;

(ii) at public transport loading islands where it 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 height and so

constructed as to make it difficult for pedestrains to go through or

jump over. They should be of sturdy design.

Pedestrlan Sldewalks

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 equal 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 summer
and muddy in rains.

The utility 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.

Pedestrian Crossings

(1) AT GRADE PEOESTRlAN CROSSINGS

At grade pedestrian crossings shouid. be located where the least

amount of conflict results between pedestrians and vehicles. To

minimize curb-La-curb walking distance, crosswalks at intersections

should be located well back from the intersection area. At the same

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 control 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 ref~ge 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 traff Ic would resul t (as discussed'
ear lier) .

(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 areas of heavy pedestrian-vehicular conflict,
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 one or more turning movements.

sometimes a necessary measure during peak flow hours. High



intersection capacity.can thus be maintai.ned, 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. Vehicle speeds are usually

higher, and the pedestrian is vulnerable for a longer period of

time. In these Instances channelization wIll effectively serve both

vehicular and pedestrian movements. The use of channelizing islands,

pedestrian refuge islands, loadIng islands and combinations can do

much to guide and assIst proper pedestrian movements.

The Location of the pedestrIan cross-walk at intersections shouid

fulfill the following conditIoos to ensure safety of the traffic:

la) Adequate visIbility so that the driver of an approachIng

vehIcle has clear view of the traffic on the crosswalk and on the
pedestrIan sidewaiks.

Ib) SufficIent space on the pedestrian sidewalks for the pedestrian
to waIt.

Ic) Freedom from obstructions, such as trees, sign posts and

electric posts in the path of the pedestrians at either end of the
crosswalk.

The uncontrolled crosswalk (zebra crossing) is sImply an
uncontrolled portion of the carr.ialrewaythat is re"erved for the use



35

of pedestrians crossing 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 be provided where pedestrian

volume and vehicular traffic volume favour their use. Location and

design of pedestrian subways or overpasses require individual.study.

They may be warranted where there are heavy peak pedestrian

movement.s. such as at centraI business districts, factories, school

or athletic fieIds in combination with moderate to heavy vnhicuIar

traffic, or where abnormal hazard or inconvenience to pedestrians

may otherwise result.

Pedestrtian subways or overcrossing structures are not Iikely 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 unIess strict control measures are used. Ideally aU

crossings should be of this type since there 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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Traffic Signals

Traffic signals are used in a variety of ways 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

junction. 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 included 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 usc 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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Cr1ter1a for Establ1sh1ng
Pectestr1an Cross1ngs

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 is

pedestrian
the criterion

signals and
used to justtiy the installation of

pedestrian phases (Institute of
Transportat!on Engineers, 1986). The most important considerations

in deciding on the installation of pedestrian indications are:

(I) Pedestrian flow.

(2) Traffic volumes.

(3) Type of pedestrians.

A number of methods used In justifying these crossing facilities are

based on the freQuency of the occurrence of adequte gaps in traffic

for the usn 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 such 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
statistics at particular locations, although criteria based on the

economic savings have also been suggested (O'Flaherty, 1974).
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A very extensive analysis appears to have been made by Underwood

(Dept. of Scientific and IndustrIal Research, 1965). lieassumes that

the maximum permissible delay to pedestrians should be that Jevel at

which the rate of increase in delay, with increasing vehicle flow,

begins to accelerate. He derives minimum vehicle 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. These

indicate, for various levels of vehicular and pedestrian flow,

whether an uncontrolled crossing is needed or not. In addition,

Underwood derives conditions for the establishment of traffic signal

control, as shown in Fig. 2.2, by assuming that this was necessary

if the proportion of time available was less than 60 per cent of the
total 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 time, and the extent to wbich
pedestrians are prepared to suffer delay.
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DESIGN STANDARDS

The measures discussed should aid the creation of paths for safe and

convenient pedestrian movement. It should make 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 activity concentrations, the intersections, and the

vertical access to overpasses and subways. In providing a walkway

system, the general aim should be to express a uniform design

identity throughout. in terms of [unction and visual quality, and to

aid the pedestrian to orient himseLf and be aware of his right to

usc such areas. The avera.1 L system must be direct and easy to
comprehend and should avoid repeated changes in direction.IDesign

standards reviewed below are mainly based on: O'Flaherty, 1971;

Antoniou, 1971; AASHTO, 1973, Institute of Transportation Engineers,

1976; The Indian Roads Congress, 1977; Sharma, 1985; Oavis and
Braaksma, 1987; etc.)

Walkway Capaclty and
W1dth Conslderatlons

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

factors affect the capacity of walkways. For example. during rush

hours certain sidewalks have essentially one-way and comparatively
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 foot) of width of pavement per minute. after

deducing 0.5 m (1:5 ft) "dead width" (I m in shopping areas).

Suggested minimum width is 1.2 m (4 ft) for residential areas and
1.8 m (5 ft) for commercial or major school routes.

Similarly. the size and layout of particular nodes will depend upon

the kind of pedestrian activities that take place Ln an area. Each

situation presents different problems, together with different

opportunities for solutions. At the intersection of an activity

node, a minimum width of 9.5 m (31 ftl 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 recommended path will be required.
Such nodes must be primarily designed for the purpose of
accommodating intensive pedestrian travel and must allow for

orientation and directional changes.
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Vert:ical Access

Assuming that a change of level is required, a dec.ision whether to
construct an overpass or an underpass (subway) is generally

determined to the phys.ical characteristics of the area, However, the

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

escalators, lifts, etc., will be necessary.

To make such facilities more invit.ing, the d.ifferences in walk

levels should be m.inJmized. Stairways should not give the appearance

of being steep. A landing should be provided for every 1.5 to 1.8 m

(5 to 6 ft) change in elevation, which ls approximately eye height.

The treads should not be less than 28 crn (0.92 ft) wide, and the
risers no t be more than 15 ern (0.5 ft) high.

Pedestrian ramps are I;enerally preferred to stairs. Ramps require
l~rcater trav.,l distances than stairs but are much eas i.cr to
negotiate by the physicaHy handicapped and people with baby
carriages and shopping carts. Cradients 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 in 12.5 m (Antoniou, 1971). A maximum acceptable

length, measured horIzontally, should be 36m. If a greater length is

required, a flat section should be provided with a minimum length of

4.5 m. To limit the space required, stairs or ramps may be made more

compact by reversing direction or by a windIng alighnment.
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When escala tors are used. they normaLly operate at a slope of 30

degrees and thus take up 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

ft). It is generally desireable to minimize this difference in

elevation by depressing the roadway or raising the approach to the
pedestrian overpass.

Pedestrian subways should have a vertical clearance of 2.1 m and. in

some cases. 3 m. While this facility is being considered. thought

should be given to any possible need for its supervision and

maintenance as this type of crossing can be subject to vandalism and
other criminal acts.



PEDESTRIANIZATION=
IN SOME COUNTRIES

Changing Trends

EXPERIENCE

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 the

pedestrian and the cyclist. Instead, many now seek to achieve a

balanced and harmonious coexistence between the two (Hass-Klan,

IYR6). This change leads not only to more livable streets and beLter

protection of urban areas, but also to a reduction in the severity

of accidents and to enormous social and economical benefits.

Poljcy change has grown <Jut of an increasing awareness of
cnvi.ronmental prabl.ems in urban areas and the realization that

without some fundamental action. the functioning of our cities is

threatened. Just as the environmental consciousness varies from

country to country, so docs the extent to which the policies of
traffic restraint have been implemented.

In the cities of the developing countries, planning for pedestrians

is a very 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 urban transportatIon planning so far, pedestrians .have

largely been neglecied. 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 additIon to the Indian experience in Bombay. Reviewing such

examples will highlighten the concepts and possible measures that

may help to induce the development of similar trends in Dhaka city
and other urban areas in Bangladesh.

2.7.2.1 PEDESTRIANIZATION

While ideas for pedestrianization were developed in Britain in the

1930s and 1940s, the first purpose-buIlt pedestrian precIncts were

not opened until the early 1950s (Hass-Klan, 1986). The same type of

precinct also became a feature of town centre developments in the

new towns, and from the 1960s such pedestrian facilities were both
common and popular in British towns.

The first closure to motor traffic of significant length of an

existing street was in Norwich in 1967 - some forty years after

Germany's first street closure (In Essen in 1925). Liverpool began

{',,
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closing some city centre streets about a year later. closely

followed by Leeds (1970). Ilowever. neither excluded buses from these

streets. It 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 terms of both scale and design standards. the

schemes are modest compared with those elsewhere in Euorope.

Purthermore, there has been 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. It appears. however, that there might be

signs of improvement recently. Pirst, 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 TRAPPIC 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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1970s, of developing "environmental areas". Most schemes were a

combination of housing improvement, traffic restraint, and many

different types of street improvement. Environmental improvement

included pedestrianized streets, children's play areas, car parking

spaces, garages, trees and landscaping.

In the city centre, the main weapon of traffic restraint 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 integrated transport approach are applied (as in

Sheffield and Newcastle).

The Ne~t:.he.rlands

2.7.3.1 THE WOONERf

The Woonerf - literally, living yard - has been the most celebrated

Dutch contribution to urban environmental traffic management in the

last decade (Kraay, 1986). Originating in a 1975 report from the

Netherlands Association 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 urban

traffic environment, legislation and law enforcement, information"

and training - to influence driver behaviour and thus improve both



road safety and quality of life. It differs from a normally

structured residential street, because the paved area can be

(partly) used 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 behaviour and points out these rules through placing traffic:

signs.

2.7.3.2 RECENT RESEARCH RESULTS

At the 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 (SWay) into the

effects of countermeasures in woonerven and other infrastructural

countermeasures 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 types of
experiments, was greatest for pedestrians. As an experiment,

rigorous .countermeasures were taken so as to increase safety and

habitability. The road system was divided into arteries, access

roads and residential streets. Each type of roads was reconstructed

according to function.



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 facilities) and to very drastic ones (woonerf or similar

structure). The initial results of accident research indicated
positive

residen tial

effects on road safety in urban neighbourhoods. In

streets the number of accidents was halved. The

aggregate reduction for all types of roads in the experimental areas
was about 20 per cent.

Federal Republ~c of Germany

2.7.4.1 PEDESTRIANIZATION

atten tion in the 1960s. In Cologne and Essen.

Pedestrianized

lnterna tIonal

areas in German towns received considerable

pedestrianization started early: some of the major shopping streets

had been closed to traffic by the end of the 1920s. These streets

were redeslgned in keeping with the newly-built shopping centres and

to allow free 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,
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pedestrianization has been the cause of recurrent protests and fears

on the part of local traders. Indeed, it is the pressure exerted by

the reta.ilers which produces the grea test obstac.le to

pedestrianization.

2.7.4.2 ENVIRONMENTAL TRAFFIC RESTRAINT ON MAJOR ROADS

The FRG has been conducting a major 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 areas

within cities. During the 1970s, promising results were achieved

with traffic restraint measures in residential areas.

To transfer these measures to large areas, inc.luding roads with

heavy traffic and businesses, was a main consideration. It was
important to deve.lop a clear aim and to apply this in an

operatlonallzcd manner. The maIn alms were in the areas of traffic .
environmental and.urban development.

Berlin is one of the six mode.lcities in this project. The mode.l

area is densly populated. In pure.ly residential areas in the FRG,

one-way streets are set up to reduce through traffic at .lowcost.

This is not a feasible solution for the multiple use of the roads,

as it creates prob.lems for the people not familiar with the area and

traffic rules are br'oken frequently. In Berlin model area, as in

other models, a different philosophy is app.lied: all destinations in

the area shou.ld be accessible using direct routs, roads shou.ldalso
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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 sections are easier to cross by pedestrians. The

narrower sections with the humps are repeated at equal intervals

(every 40 to 50 meters).

India

In India, the influx of population [rom rural areas has tremendously

increased the volume of pedestrians on urban streets. The socio-

economic problems lead to a ribbon development for want of adequate
space in metropolitan cjt.ies wh ich afterall have limited
infrastructural facilities and job opportunities. Limited housing

facilities and the high cost of living in a metropolis force most of

Lho workers Lo rind residential space just aL the outskirts of the

meropolis. This consequently leads to a very large number of

passenger-trips causIng heavy pressure on mass transIt (Pasricha,
1983) .

Bombay metropolis is the biggest city In India having a population

of nearly II million. There is a "large humber of big industries
spread a11 over the body of the city, including the eBD and the

suburbs. There are two major modes of transport: local buses and

suburban electric trains. The pedestrian dispersal at the important
railway stations in the eBD creates a serious traffic situation.
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Sidewalks, especially on the main arteries of the city, are

substantiall.y encroached by vendors, street furniture, and by the

repair of the underground public utility lines
,

electricity supply, the drainage system and water supply.
telephones,

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 they have

no choice but to travel by 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 in.itial 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 taken .into account and. therefore, the plans

remained incomplete. One-way and pedestrian plaza schemes have also

been resisted by private motorists. These factors are the weakest

point of the concerned 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 pedestrian movement around Victoria Terminal (V.T.) and

Churchgate stations, the two 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 points 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 V.I. has declined.

Church gate station is an equally important terminal where commuters

were made to usc subway and overpass to cross the road outside the

station. Inadequacy of these two facilities and the long four signal

phases for vehicular traffic causes long delay to pedestrians and

heavy build-up of vehicular traffic. The development scheme banned

all right turns at the maln intersection. thereby simplifying the

complicated signal junction into an almost I-junction. Pedestrians

were given the facility to cross at-grade. Benefits accrued included

reduction of number of accidents by 271. increase of vehicles'

travelling 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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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.

L~terature Survey

Extensive literature survey was carried out as topics relevant to

the subject o[ this research were spread throughout large number of

journals, books, reports. newspaper articles, etc. Information on

pedestrian tra[fi~ planning and management in Dhaka city was hardly

available. Experience of many developed and developing countries in

related fields was reviewed to understand the extent of the problem

in Dhaka and to perceive the prospects considering various inputs
and constraints.

ConsuJtat~on w~th Off~c~als

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
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consulted departments include the Dhaka Municipal Corporation, Roads
and Highways Depart~ent (RHO), RAJUK the city development
authority), traffic division of Dhaka Metropolitan Police, Planning

Commission, General Electric Company of Bangladesh (GEC). etc. These

departments supplied valuable statistics, reports, maps and other
information materials.

Accci.dent Survey

Accident statistics for Dhaka city were mainly obtained from the
followinf~ sources:

1. Dhaka Metropolitan Police - Traffic Division.

2. DaiLy newspapers parti(~u_Larly The Bangladesh Observer. Nnw
Nation and Ittifaq.

3. Bangladesh Bureau of Statistics: "StatIstical Yearbook of
Rang-ladesh. 1'JB6" .

1. Rcp()rt 0,[ the Bangladesh Covernment committee constitutod to

study and identify the causes of road accidents and to sug-gest
remedial measures. IYB3.

.SELECTION OF THE STUDY AREAS

Specific studies and field survey were focussed on areas selected

for the reasons discussed below.
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This road

pedestrian

M:i.rpurRoad

was selected as a major artery with considerable

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

r.onst.1tute various condItions and difficulties were considered to

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

New Market Shopp1ng Area

One of the most important and busy shopping areas in Dhaka city. the

New Market shopping area is a centre of intensive pedestrian

activities and intruded by heavy through vehi.c~lar traffic. Here.

the problems of severe pedestrian-vehicular r.onflir.t. traffic
pollution and difficulties of pedestrian ar.cessibility are very

pron()unced. An imp(JrtanL [oature of this area is the existing

pedestrian overpass, whIch helped to examIne the effectiveness of

this facility under the present conditions.

3_2_3 At-grade Cross1ngs

The selection of at-grade crossings, considered to study pedestrian

behaviour, was basically based on representIng different crossings

Ln the city by few typical ones where protection to pedestrians

crosslng the road at the same grade was provided as r.lassified
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below.

I. Crossings at intersection.

(a) Signalized intersection.

(b) Non-signalized intersection.

2. Crossings far from intersection.

(a) Controlled crossings (signal- or police-controlled).

(b) Uncontrolled crossings (zebra crossings).

Selection also considered related factOrs such as availability of

medians. intersection Layout. etc. All the crossings .ere located at

major arterial streets of the city .ith high vehicular flow.

AREA ANALYSIS

The basic approach .as to define the problems of study areas. What

was required was a descriptive method which concentrated on exposing

the major problems so that. supplemented by field survey data.

practical and relevant solutions could be recommended. Fig.3.!

groups together the basic elements which needed to be examined in
order to clarify current conditions rapidly.
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Broad land uses
frontage acceptability
Pedestrian generators

•
~ 5W£lllI
Layout structure
Scale of development
Pedestrian facilities

Traffic flow condition
Extent of pedestrian-
vehicular conflict
Parking intensity
Pedestrian accessibility

Danger to pedestrians
Inconvenience to pedestrians
Traff ic pollu tion

Visual elements
Condition of frontages
and streetscape

A

.R

E

A

A

N

A

L

v

s
I

s

THE BASIC ELEMENTS OF
STUDY AREAS' ANALYSIS
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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 prevai.!ing situation though,

unfortunateiy. 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 elsewhere in the city.

All works of field survey were conducted 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 typical traffic flow conditions. An IBM PC and

Lotus 123 software aIded In producing graghical representation of

the field survey results. The following datu 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 Included pedestrian density at the sidewalks of Mirpur Road

alonl: the str ip bisectIng the New Market area.
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3. Vehicular flow;

This included flow in both study areas and considered the flow and

its effects on road capacity, measuring the flow in terms of

passenger car equivaleht (PCE).

Pedestr~an Flow Measurement

AT SIDEWALKS

The total field servey period (700 to 2000 hours) was disaggregated

into continuous 3D-minute counting periods. 'Stationary observer"

technique was used where one observer was assigned at each sidewalk

to count every person passing him. A suitably designed 'survey form

facilitated data breakdown considering flow direction. age group and
sex.

ACROSS TilEROAD

A stationary observer was assigned to count peaestrians crossing the

r6ad at each section within a strip of 100 m. Similar servey forms

were used as in the above survey for Mirpur Road. In case of

crossing flow j n New Market area. the survey form simpiy considered

the number of persons regardless to direction, age and sex. The

latter counting method was also applied for the flow at the

overpass. The very high pedestrian flow in this area constrained the

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 method 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 and

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

behaviour, in addition to its convenience). In all cases, the

crosswalks were quite visible Lo drivers and pedestrians. Two

observers were assigned at each crossinR; one to count number of

pedestrians using Lhe crosswalk and Lhe other Lo count those

crossinl: within the measured sect ion excluding the crosswaik. For

each crossing, the observation period was 180 minutes of conLinuous
coun t. This period included a traffic fluw peak. Time ~as

disaggregated into 15-minute counts to enhance reliability and check
consistency of the data.

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 its length in one direction, counting every

person he passed in whatever direction they happened to be moving

and ignoring those who 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 to use the sidewalk, thus the count took into

consideration also all pedestrians walking off the sidewalk along
the carriuRDway.

Density measurement was repeated for each sidewalk every 3D minutes.

The moving observer technique was first used at one section in
Mirpur Road, but was abandoned at the other sections mainly 6ecause

of low densi ty and abrupt change in the .f Iow. lIowever, this

technique was found useful for density measurement in the New Market

shopping area considering the high density and nature of pedestrian
movement in this area.

Vehicular Traffic Survey

The first step was to select the vehicle clasSification to be used

for field traffic count. All the vehicles travelling on Mirpur Road,

and similarly in New Market area, were classified considering their



63

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. moreover. 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 dir~ctions: 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 ../

r.. ,,.
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TRAFFIC IN DHAKA CITY

.Introduction
•

Dhaka is a fast-growing metropolitan 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 the country. the rural-

urban migration has been the major component of the population

growth rate. This uncontrolled influx of people has brought Lhe

worst effects on the infrastructure of the city. The urban life

quality has deteriorated seriously. The resulting deficient services

have posed continuous impediment to development.

One of the most tangible effel:ts is the multi-dimensional traffic

operational problem. Congestion and acciden~s are regular features

of the city road network. The consequence is the loss of life and
resourses to the nation. Establishment of an efficient road

transport system is one of the topmost challenging issues of the

country's development programmes.

Traffic and Paratranslt

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. ~e very widely dlversif ied trafflc un its 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 occu~ Most of the dIversIfied types of

vehicles operate under public transport sector. Many of them are

paratransIt modes. The following discussion descrIbes briefly the

most common ~odes (Taxi cabs are stIll unpopular for being expensive

and only 392 vehicles of this type have been licenced since 1972).

CycLe-rickshaw'

The cycle-rickshaw is used throughout Banl:ladesh and is t.hemost

common form of non-motorized transport for short distance travel

within towns aridcities. This human-driven three-wheeler has always

been regarded as the major r:ontri,butor to Lraffic jams. a(:cidents
and many other inconveniences. In Dhaka city, the large numbers of
cycle-rickshaws (over 100 000) and their incredibie lack of
discipline

comparati vely
do pose serious traffic problems. Slow speed and

unstable structure are the most disadvantageous
features of cycle-rickshaws.

Auto-rickshaw ~ taxil'

Auto-rickshaw is based on three-wheeled scooter chassIs with two

seats behind the drIver (illegally three or four passengers are
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often carried). These vehicles operate as taxi (likecycle-rickshaws)

taking the passengers to their destinations and not stopping to pick

up other passengers en route. They tend to congregate in ranks at
major transport

.
interchange 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 chassis, but instead of having two seats behind the driver

it has two banks of total eight to ten seats facinl:each ocher.

The~e vehicles have only appeared in Dhaka during the last decade.

More common style of operation is similar to a bus. Vehicles ply

between two fixed points on a defined route and pick up and drop

passengers anywhere along that route. AUla-tempos represenc a

challenge to bolh cycle-rickshaws and buses: to cycle-rickshaws

bec3use lhey can offer much Lower fares, but still with some eleoenc

of personal service; lO buses because they can operate in streets

that would not normally be accessible to ordinary buses.

PubJ.lc Trans:por-t

Public transport in Dhaka city 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 para transit 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.

AJ.though a few cities in developing countries have or are buiJding

rail mass transit systems, the vast majority wili still be relying

for many years to come on road-based systems (Jacobs. et al., 1986).

Thus in the future, as at present, the conventional bus and Lhe many

forms of paraLnlDsiL wi LJ be playing Lhe key role in meeLing Lhe

i.ncrcas inl~demand for transport i,n these c iLics.

With Lhe low lev,ds of car ownership thaL eX.isL in Dhaka city, and

with the growing demand for pubLIc transport. the existing mobility

condItions are detrimental to economic wellbeIng of the community.

The inadequacy 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,
inadequacy of roads and insufficient funds.

M~.xed Trafflc Opera~lon

A spectrull of slow and fast moving vehciles 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 efficiency and capacity 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 to more crossing and overtaking maneuvers by the faster

ones, thus in turn reducing the effective speed of the faster

traffic. The slower traffic has also to slow do~n 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

traffi.c is predominant, a major porllon or the carriageway is

occupied by slow moving vehicles and the faster traffic has to be

slow down to almost the speed of the slo~ moving trafri,:.This

o{:curs very frequently on even many of the major arteri,al roads of

th.i.s city. The sLtuat.Lon is more confusing and frustrating at the

intcrsectj,()ns. Point~ ()f severe confli(:t emerge ~hen slo~ and fast

vehicles move forward or turn in different directions, each vehicle

trying to force its way. Constant stoppage. acceLeratIon Rnd

deceleration and movement in low gears increase operational costs

and wear and tear of vehicles. The severity of these problems caused

by mixed operation, along with the rapid increase in the numbers of

vehicles and pedestrians, has exposed the inadequacy of the existing

street system and traffic management.
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Modal Choice and Walking

Data on pedestrian travel in Dhaka city is very scarce and hardly

available. When available, these data might prove rather unreliable

and difficult to compare with other data sets. Traffic zone sizes,

population densities, socio-economic status, etc. together with the

availability and efficiency levels of publIc transport, strongly

affect inter- and intra-zonal trip rates, especially in reference to

short trips. Trip linkages are very difficult to define, and since a

large amount of pedestrian trips fall in this category, pedestrian

trip rates vary widely according to the specified trip definitions.

In an attempt made in 1981, six neil:hbourhoods were selected to

represent socia.! and spatial variations within Dhaka city (Hussein.

1987) . Two ne il:hbourhoods were chosen to represent each of the
three existing social groups (upper, middle and lower social

classes). For each class, one neighbourhood was located closer Lo

Lhe city centre and the other away from the centre. The sample

survey showed the following proportions of the modal choice: walking

(29%), cyc1e-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 (51%) of the trips in the

Hanani .high-c1ass neighbourhood were many households (88%) have
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access to cars, the cycle-rickshaw took second place (2IX). Walking

accounted only for (8X). In the Dhanmondi high-class neighbourhood,

cycle-rickshaw accounted for (42X) and cars (38X). This

neighbourhood is located 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 (lOX)

for trips to the central business district (CBD).

In middle-class neighbourhoods, trip pattern was as follows: In

Mohammedpur - walking (27X), cycle-rickshaw,(29X), car (14X) and bus

(10%). In Kalabagan (a neighbourhood closrir to the CBD) - walking

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

In poor neighbourhoods, walking was found as Lhe predominant mode of

transport: In Ma!:hbazar (close to the CRD) - walking (68%), cycle-

rickshaw (20%1 and bus (7%). In Lalbagh (in old Dhaka) - cycle-
rickshaw (40%1 and the rest of trips "ere on foot.

These data are a qualiLative indicator. as factual figure~ at

present are likely to be different. Various parameters that defIne

and influence trip pattern or modal choice - such as socio-economic

•

status, car ownership, public transport efficiency and
accessibility, etc., change along the span of time.ln the above

study, trip linkages and walking within areas of activities were not

considered, though considerable amount of pedestrian movements faUs

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

account for higher proportIons.
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MAJOR PEDESTRIAN ISSUES
IN DHAKA CITY

Introduct1on

There are certain traffic operational 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 control and

administration of traffic in the operational cond.itions..Dhaka was

marked as one of the world's most vulnerable cities as the traffic

system and traffic management are concerned (Rahl and Ahmed, IYR3).

The traffic menace in this f:ity has been causing tremendous

suffering for the.community, not only in terms of accidents but also

i.n terms oj: many in(;onven.iences and environmental destrul:tion. The
700 km (440 mile) road network is a daily arena where the majority

of the road users struggl.o the.i.r way out amidst congestion.
confusion and traffic pol.lution.Different constraints continue to

frustrate hopes for a better transportation system. Appropriate

measures are yet to be considered seriously to improve the existing
conditions to maximize efficiency and safety.

Pedestr1an Acc1dents

Two types of pedestrian-vehicular interaction cause problems:

indiscriminate road crossing and walking along the carriageway. The
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general level of road crossing facilities provided for pedestrians

is poor. While there is a lack of pedestrian crossings in areas of

pedestrian activities, there are also many instances 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

pedestrians and drivers alike is at very low level. The pedestrian

often walks along the carriageway because the sidewalk is either

non-existent, too narrow or impassable. Where an adequate sidewalk

is provided, pedestrians generally use it.

The pedestrian-vehicular interaction, in the light of different

factors of accidents, often turns to be disastrous. In terms of road

fatalities and serious injuries, the pedestrian casualties

constitute a major proportion amongst road users in the city. Aside

from the arterial roads, residential roads are oot safe for children

to play. Vulnerabl.lity of route to school is high (Graphs 4.1, 4.2,

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

Envlronmental Dlf~lcultles

Vehicular traffic in Dhaka city contributes largely to the

environmental pollution and deterioration. In addition to the

intimidation and anxiety felt by the road users, noise, fumes, dirt
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Table .II_I Table .11_2

PEDESTI" II\N 1-"1\'1'1\1. I TIES PEDESTI" II\N FI\TI\L I TIES

IN DIII\KI\ CITY I ~JH6 I.N DIIAKA CITY 1987

(I\GE DISTRIBUTION) (AGE DISTRIBUTION)

---------------------------------------------

Age Fa 'Lal J..t'i. Fo s:
MALE FEMALE TOTAL

A(~e Fata ~I.it :i.e:s:
MALE FEMALE TOTAL

---------------------------------------------

--------------------------------------------

01-09 9 II 20
10-19 21 2 23
20-29 is 1 16
30-:19 3 0 3
40-49 I I I 12
50--:,9 3 3 6
60+ 9 I 10
Unspecified 9 2 11

---------------------------------_._-
1012180To la I

01-09 R 2 10
10-19 9 0 9
20-29 7 2 9
30-39 7 0 7
40-49 I I ., 13"
SO-59 10 0 III

60+ 5 0 5

Unspec i fled 21 3 24
------------------------------------

Total 7R 9 R7
------------
Souree: Compi lori from local flai Iy i1C\fspap(~rs

accidenl reporls.
Source: Compi Inc! rrom local dui,ly nnwspupnrs

ilC(:ldonL rcport~.
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and visual intrusion predominate the road network on a vast scale.

The nuisances of vehicular' traffic jeoparadize the quality of

civilized life in the city and cause grave concern and uncertainty

regarding future traffic. The pedestrians are most immediat.ely in

con.tact.wit.hthese environmental problems.

Pedestr~an C~rculat~on

Mob~l~ty and Access~b~11ty

Pedestrian movement is 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 mobility is underQined

by deficient infrastructure and low level of service. The pedestrian
circulatIon system .inctudes sidewalks. crossings. precincts .
accesses to shops and buildings, circuiation within buildings and
shopping areas 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. [n many cases, crossings are non-existent or inappropriately

located. In residential areas, sidewalks are found very rarely. 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 ~or walking.

There is 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, ls also a major problem in many areas with intensive

pedestrian activities. Many sidewalks and cr~ssings are

underdesigned compared to space demand. Low levels of service ~ith

large numbers of pedestrians spilled from activity centres drive
many pedestrians to Lhe hazardous carriageway.

PedesLrian qualiLy of service requires a great deal of improvement.
The pedestr ian In Dhaka cit.yhas very Litt.Lefreedom to walk about

and look around. as considerable part of attent.i.onis needed to

avoid collision with vehicles. wlLh other pedestrians and many
stationary

displayed
objects like sign-boards, electric posts. mater.i.al

by street vendors, etc. No weather protection and

landscaping amenit.i.esare provided.
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NATURE AND
PROBLEMS

CAUSES OF THE

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

which appears to be quite distinct had the system worked under a

well devised and centrally organized planning process. A well
def.ined 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 road
transport. to enhance its eU iciency and convenience and to
mi.nj.mlze Its negative social effects, including occurrance of

accidents. Lack of an overall and firm control on regulation of the

mechanism. through wh I.ch the system develops and operates. ranks

among top 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
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authorities administering traffic laws. The Road and Road Transport

(RRT) Division of the Ministry of Communication lays down broad

policies in respect <;Ifroad transport. The Motor Vehicles (MV) laws

are supposed to be implemented by Dhaka Metropolitan Police. There

is no full time officer to look into the matters relating to

licensing of drivers, controlling and regulating of vehicles.

Driving licenses are sometimes issued without proper teit. Little

control is exercised over vehicles operational fitness. Such

elements account for many accidents.

Pedestrian planning in Dhaka city is extremely neglected and ignored

even in intensive pedestrian a(:tj.vity arcas. Despite Its importance
in reyj.LaJ,izing the urban areas, as now recognized in many other

parts of the world, this issue has traditionally been bypassed by

the concerned departments at different stages of transportation

planninK and manaKement in Dhaka l:lty. inteKration of pedestrian

traffic movement with public transport services may sound at present

too much of a luxury, consider inK the immense inconveniences felt by

the pedestrians and public transport users, due mainiy to acute

inadequacy of pubiic transport services. A major cause for the

situation is that the Ministry of Communication issues route permits

through Regional Transport authority (RTA) and Bangladesh Transport

Authority (BTA) almost without restriction. This has resulted in

concent.ration 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

influence.

rules, especially after experiencing some offenders

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 - previously

known as Dhaka Improvement Trust), the Roadi and Highways Department

(RHO), and other related agencies and institutions. The Planning
CommIssion
Bgcn(;ics.

appraises individual schemes proposed by different

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 are neither aware of the risks

involved in road journey nor of the inconveniences caused to other



road users.

'"The human factor has always been identi.fied as the main contributor

to traffic hazards. Based on official accident statistics. an

attempt was made to attribute 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

developing countries as shown in Table 4.4 (Jacobs, Sayer and

Downing, 198!). In these data, road user error was identified as the

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

UnskLlled 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 ()vcrsnus empi,oyrnent. resulting in flllj.ng the vacuum by new

inexperienced ones. Many of them hold fake driving licences with

which they operate motor vehicles, particularly public transport

vehl.cles. After the recent introduction of a new system of licence

renewal. where the traffic division of Dhaka Metropolitan Police was

given the responsibi.llty under the 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

Extent of Responsibility in Per Cent

\

Main Cause
of Accident

Road user error

Vehicle defect

Adverse road
conditions or
cnvi.ronmcnt

Total

1981

81.2

12.1

6.1

100

1982

83.3

10.5

6.2

100

%
1983

82.1

12.8

100

---------------------------------------------------------------
% Statistics represent first six months of the year.

Source: ComplIed from the "Report of the Committee Constituted to
Study and Identify the Causes of Road Accidents and to
Suggest Remedial Measures", Ministry of Communications,
Dhaka, 198~.
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CAUSES OF ACCIDENTS iN DHAKA CITY
(EXPRESSED IN PER CENT)

ROAD USER ERROR
82.3%

/

RD. OONDITION/ENV
5.8%

VEHICLE DEFECT
119%

SOURCE: OOMPILED FROM THE REPORT OF THE
GOVT. OOMMITTEE ON ACCIDENT O\USES. 1983

(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_6
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Table 4_4

DISTRIBUTION OF ACCIDENTS
BY MAIN CAUSES IN

DEVELOPING COUNTRIES

-----------------------------------------------------------------
Hxtent of Responsibility in Per Cent

Main Cause
of Accident

Jamaica
1977

Ghana
1974

Botswana
1976

Malysia
1976

lIong i(onr,
1977

-----------------------------------------------------------------

Road user error 95 '17 71 37 n
Ychic.le defect 16 12 *
Adverse road
conditions or
(~nv i.rfJnmcn [. S 2 .8 "

Other 3 2 15 ,1 8

----------------_._-----------------------------------------------
* [;rouped with "other",

Source' Jacobs, [;.0. et al (1981). "A Preliminary Study of Road User
Behaviour in Devei.oping Countries", TRRL Report SR 646, Dept.
of Transport. Crowthorne.
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Deflclenc1es 10 the
Road Network

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 rickshaw is

a predominant mode of transport in this city, traffic management

measures hardly take real account of the large volume of rickshaws,

their maneuverability and speed. There has never been any serious

attempt to consider pedestrian traffic flow volume and requirements

in providing walkways. Only few major roads have nedlans or islands

that could provide refuge for pedestrian crossIng. Controlled

crosslnRs are few. The only two existing overpasses are e)f lilL.I.e

use in absence ()f cffef~Live management and control measures.

SldewaJks in most {;ascs arc narrow, impassable or non-cx.istcnt.

Earlier studies of accidents at intersections !ndicated that the

problems are associated with the design and control 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 markings that could induce

orderly vehicular and pedestrian movements.

The problem of sight distance exists for most of the turning
movements.
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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 effect 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.

Inadequate Signs.

and De l:i neat :Lon

Signa.l.s

Display of standard signs, signals and r,!admarkings 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 existing five signal~controlled

pedestrian crossings are usually inoperative. In pedestrian actIvity
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areas, there is a lack of standard directional signs and maps

required to give information about the location of streets, major

buildings and facilities. Pig. 4.1 shows the location of the
existing traffic light signals in Dhaka city.

Lighting

Poor visibil.ity at night, due to insufficient and standardized
lighting, is a major cause of accidents and inconveniences,

particularLy to pedestrians, at most of the city roads at night. The

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

on-coming vehicles.

Lack of Parking FaclIltles

Ln Dhaka city there is a severe 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 and causes traffic hazards. The situation is

worsened when some of the sidewalks are invaded by vehicles. Such

uncontrolled parking limits sight distance and visibilIty when the

pedestrIans start crossing the road. Pedestr.ian crossing is further

hindered where vehicles are parked or stopped at crosswalks.
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Inadequate Publlc Transport
Serv ~'Lces

As stated earlier, there is a shortage in the supply of passenger
transport vehicles in Dhaka city. This results in serious
overloading causing traffic hazards and inferior quality of

services. In addition to the question of safety. public transport

services are inaccessible mostly 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 journey as pedestrians. Public transport loading

and unloading locations are not integrated .ith the walkways.
[norder Iy

locatIons.
pedestrian waiting alld crossing occur near these

Worklng and Llvlng
Condltlons of Transport
Workers

The working and living conditions of a person has a greaL impact on

his physical and mental wellbeing as well as on his efficiency and

professional performance. The environment in which the drivers and

other transport workers in this city, as well as elsewhere in the

country, l.ive and perform their duties is unsatisfactory. The
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,professional drivers and other transport workers have no job

security and many of them are required to work beyond schedule

hours. Due to their conditions, they cannot fully concentrate on

their duties. Being away from their family Jives. many of the

drivers indulge themselves in undesireable activlties 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.

\'I.-/'~

)
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A channelized intersection in Dhaka city.

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.

I•. '
I



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

When crosswalks are provided and protected,
the pedestrians tend to use them.

•



Misuse of sidewalks in the enD

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



~
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Encroachment of vehicles: Parking on side'Walks
aggravates the pedestrian-vehicular conflict

and undermines the circulation.

",.---~-.

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



Cycle-rickshaw parking at the southern ga.te 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.
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Slow moving vehicles occupy over 75010 of the street
capacity in the New Market shopping area.



The slow moving vehicles are in direct conflict
with the visual quality of the city streets.



STUDY AREA'S It\Ni\LYSIS

.
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PEDESTRIAN ACTIVITY AREAS:
A BRIEF REVIEW

Shopping Centres

The proper functioning and success of a shopping centre depend to a

great extent on traffic pianning considerations of the site and the

surrounding area of the centre. The degree of freedom of the

pedestrians to move about and their accessibiiity to different parts

of a retail shopping centre are of prime importance for iLs success.

Existing shopping centres In Dhaka were established with no prior

traffic study. In terms of land uses and their effects on I;.enerawd

tra,[fic. in many (;ases, areas surrounding the shopping centres are

highly incompatible wiLh the activities of Lhe centres.

Two main. contributions to facllitate pedestrian movement in

shopping areas are shopping precincts (e.g. New Marketl and shopping

arcades (e.1;. Baitul Mukarram Shopping arcades. Gulshan North and

Gulshan South shopping arcades and Stadium shopping arcades). Such

centres attract large numbers of shoppers from allover Lhe city.

Yet walkways in most of these centres have inadequate levels of

service. Conflicts In pedestrian movement become severe during peak

shopping hours in shopping centres like Baitul Mukarram. In shopping

areas lIke Gulistan and New Market. sidewalks are most of the Lime

occupied by vendors and their merchandise.

( ...
!'\ . L:i
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Despite most of the shopping centres are accessible by major roads.

parking is the main concern. Limited parking spaces are available.

mostly using shoulders of the road. Large number of cycle rickshaws

compete for the space with motorized vehicles rendering the

situation more difficult. Sometimes, vehicles are even parked on the

sidewalks. Thus access roads to 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 vehicular traffic. This leads to

congestion and environmental difficulties resulting from noise and

fumes.

Central shopping areas, by their wide range of goods, enable more

people to do the bulk of their shopping in about one weekly

expedition. This trend 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 faci.!ity generates pedestrian traffic in the immediate

surroundings.

The C_B_D_

ACTIV [TIES:

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 attracts large

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

n(I~

f

buildings, central offices and headquarters of oany private,

national and i.nternatlonal organizations, showrooms. cinema houses,
shopping centres, etc. Nearby are the National Stadiuo and the

largest mosque of the country.

Business activities are heavily concentrated in this area. Ilere the

day begins with dispersal of commuters from goneration points to

individual places of employment. The next phase is c6ncerned ~ith

personaL contact of people between centres of business activities

followed by a displacement of people to local shopping centres and

lunch-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 conflici with vehicular traffic ..The
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deficiency of the road network, especially at 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.

SIDEWALKS 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 siens, polns, piles

of materials and other obstructions. Ilowever, the most serious

cause of reducine the effective width of sidewalks, in some places

almost to zero, are the vendors where they spread their meichandise

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 to use the carriageway.

ziezagging through irregularly parked vehicles and the busy traffic
flow.

Crosswalks are marked at some intersections, in virtue of vehicular

traffic signals. Except in very few cases. no crossing 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 crltical factor is the

amount of time a lane is out of action. This factor takes serious

proportions during peak hours. Cycle-rickshaws stopping everywhere

undermine the circulation efficiency and capacity of the CRD

notoriously. Absence of adequ~te parking spaces, enormous traffic

generation and poor traffic management are the main contributing

factors to this situation.

ENVIRONMENTAL CONDITIONS:

The large conl:ontration of traffic with it~ adverse effects turns'

the central area into an unpleasant place. The effects of danger.

noise. fume and confuslon are more pronounced than normal because

the heavy vehicular and pedestrian flow with inadequate facilities

forces pedestrians and vehicles into closer proximity.

The street scenes are unattractive. They are badly disflgured 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, is in direct
conflict with the environmental qualities of the central area.
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Resldentlal Areas

Different residential areas in Dhaka city may be broadly classified

into zones of three distinct socio-economic 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 some
infrastrtuctural facUities. such as schools. kindergardens.
community

premises.
centres. post offices. mosques. shops and business

Grid-iron pattern predominates the road networks in the planned

areas (.LIke Dhanmondi. Gulshan and Banani). "thusallowing through

traffic to pass. But the majority of the city's population live In

the (:ity's densely built areas of four. five. and six storey

buildings with narrow and deplorable roads and alleyways.

These dense areas consequently generate heavy pedestrian traffic.

School children make a considerable proportion. No traffic restraint

measures are applied in residential roads. However. speed humps are

used in some residential quarters belonging to various corporations.

These humps are usually effective in speed reduction. but are not

standardized. No controls 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. In wider roads .here

road shoulders are Left unpaved. these shoulders are inadequate for
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pedestrian use as long as they remain muddy or dusty. or broken by

ditches or blocked 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 freedom from the nuisance

of moving vehicles. Children are unsafe to play on the residential
roads and their routes to school are risky.

LightIng Is insuffIcIent. If exists. and this makes the road more

hazardous to pedestrians. This also subjects them to the often

r=ommjtted criminal acts.

,
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MIRPUR ROAD

.Functional Elements

A major arterial road, Mirpur Road enhances accessibility to many
residential areas mainly Dhanmondi. Kala Bagan. Sukrabad,

Lalmatia. Mohammedpur. Sher-e-Bangla Nagar, Shamoly and Mirpur ; and

to many lmportant 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 lS the most important road link to Aricha from where ferries

provide connef:tions to the western half of the country. In addition.

Mlrtpur 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 developed so far. fn the

study area. in addition to residential land use the main existing

frontage uses are: Three schoo.ls and colleges, shops. open spaces

(lake. park. play-grounds). automobile workshops. three petro.l

pumps'. one large mosque, banks, c.linics. restaurants, fire brigade
and other public services (Fig. 5.2).

Intensive conflict exists between the generated heavy traffic and

the physica.l surrounding. The fundamenta.l acceptabl.llty of frontage
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uses along this route can be classified broadly in terms of danger

and inconveniences. For example, where schools are located adjoining

this 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

Land uses, attract heavy vehicular traffic and on-street parking

especially by shoppers. Heavy pedestrian traffic is generated mainly

from the immediate surroundings for the same factors, particularly

by public transport stops.

I..ay <> 1.I1:. P a -I:. I:. ern

Mirpur Road runs through a number of residential areas inhabited by

a spectrum of social classes. These residential areas are densely

populated, least dense is Dhanmondi. Most of the residential

buildings are three and four storeyed built very densely and served

by narrow roads. The existing scale of development reveals high

density of use -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 median 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.

At all surveyed sections of the road. sidewalks are 2.4 m (8 ft)

wide and elevated by 25 to 30 cm (10 to 12 inches) from the
carriageway ..

The intersections can be classified into two broad categories:

(h) A main traffic stream crossing another main traffic stream. All

these intersections are signalized.

(8) Minor traffic streams entering or crossing the main traffic

stream. This occurs on both sides of the road, more frequently on

the western side. The maIn factor contributing to this layout is the

grid-iron pattern predominating in residential areas like Dhanmondi.
hll these intersections 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.

Traff1c Cond1t1ons

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 is 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 extensive right-turn movements are the prime

contributing factors. No proper longitudinal delineation of the

carriageway is maintained. thus adding to the operational risk and
inconveniences.

Slow non-motorized vehicular traffic constitutes a major proportion

of the whole traffic and occupies considerable space on the road.

General traffic on this road is characterized by inorderly movements

of mixed operation. Vehicular-pedestrian interaction occurs at

sections where sidewalks are inadeuate for walking and where

pedestrians cross the road everywhere with no means of control. Many

of these pedesrians are school children. Where sidewalks are

inadequately maintained or elsewise occupied. pedestrians use the
carriageway (Fig. 5.3).

Pre liminary

Env:1.-ronmen tal

Considerations

observations followed by pedestrian and vehicular

traffic flow survey at different sections of the road revealed a

number of problems. caused partIcularly by traffic behaviour, lay?ut

pattern and the existing conditions of the road. Field survey helped

to 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:

I. The pavement Is cracked and buckled at several pLaces.

2. The street furniture is so wretched that slides of it can be

featured in representations on the decline of streetscapes. Along

the curb Is an ill-placed assortment of trash containers, signs.

etc. Some of the sidewalks are used for loading and unloading of

goods. pi ling of I:onstruction materials and keeping different items

in front of shops and workshops. At some places cows were noticed

tied and kept od the sidewalks. Some restaurants extended their

benches to the sidewalk. Vendors were also seen sharing a large
portion of the sidewalk.

3. Many cycie-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 em. from the carriageway.

Pedestrians prefer a much less height. They also hesitate to use the
sidewalk with steep-faced curb. When designing the road, 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 stages. maneuvering for gaps in the traffic flow. and may

sometimes have to run back to the curb from where he has started

when his attempt to save his life becomes questIonable. IntimIdation

and anx iety predomina te the feelings of the crossing pedestrIan at
the uncon tro lIed sections. VulnerabUity to accidents and
considerable delay continue for many hour~ and become int"lerable

throughout the peak hours. Where children cross frequently in the

vi{;i.niLy {}f the existing school,s, no considerations has been given

for their safe and conveni.cnt l:rossing - not even a simple zebra
crossing. In general, lack of pedestrian crossing [acUIties and

poor traffj,c management and rnaj.ntenance are mainly responsible for
the present conditions:

t. At the signalized lntersections, 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 layout pattern of the road and the surroundings. there

are many distributory road links on both sides. These generate

frequent and uncontrolled right-turn movements of vehicles at

various sections causing more conflict areas with other vehicles and
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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 vehicles 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. Vehicles often tend to avoid such surface irregularities. thus

Increasing the extent of conflict with crossing pedestrians.

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 pedestri.an-ychicular conflict. amenity is

seriously reduced by the effef:ts of traffic pollution and noise.

leaving adverse effects on the pedestrians and on the surroundings.

Visual Lmpac~

Many visual elements in the study area contribute to unattractive

and unpleasant display. The inorderly movement of the mixed

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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park and the large open space surrounding the National Assembly

value. These spaces include the playground, the lake, the children

spaces in the vicinity of the area could have gained a much greater

deteriorated streetscape. If undisturbed by such elements, open

Building.
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THE NEW MARKET SHOPPING AREA

,
Functional Elements

~,.
T~e New Market Area is one of the most 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, Ila.kers market, and several

other shops and restaurants closeby. These markets constiLute a

large concentration of retail trade where shops and shopping centres

are mostly segregated into groupings of small shops specializing in

a range of goods mainly of clothes, household items, books.

stationar ies. jeweUery. food stuff, tailors, .1eather. cosmetics and

toileterries. electrical and hardware stores, etc.

The area is served by ~ome 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 schools. It

is also close to many residential areas, One of the prominent

feature in the vicinity is a public cinema hall.

Considering the functional acceptability of the frontage land uses,
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the existing cinema hall at its present location can undoubtedly be

classified as unacceptable. The volume of generated pedestrian

traffic and cycle-rickshaws constantly occupying a major space of

the road. makes this particular land use in direct severe confLict

with the environmental capacity of the area. Considering the

question of integration of this shopping area. this land use being

dissected by heavy traffic flows on Mirpur Road and Elephant Road

may also be described as unacceptable. This argument holds strong

with the present traffic control measures. However. with the

intensi.fied development and activities in this area. a great
proportion of solving the conflict lies within the traffic
managemen t ,domain.

L..c.:J.You t:. IJlla"t.. ti(~ rn

Mirpur Road bisects t.hedrea int.()t.woparts. The area ends southward

at. Nil-khet.Road. Bo.th the intersections of Mirpur Road with Elephant.

Road and Nilkhet Road are signalized. Mirpur Road is about 33 m wide

and the carriageway Is divided by a 1.20 m median. 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 memory. Pedestrian guard-rails are still erect on the

eastern sidewalk stretching between the two intersections.

The area is particularly lacking in open space. This has been a

source of parking problem. A part of the road at the eastern and

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 one to three storeyed buildings.

The pedestrian overpass vertical access consists of two flights e>f

stairs, with one landing at midway ( layout map is shown in Fig.
5.4) .

I'
!

'rra~flc Condlt1ons

The main problem stems [rom the fact that the New Market area is

si.tuated at the intersection o[ major traffic routes, 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 to other areas. Through traffic

constitutes a major proportion, conflicting with the shopping
traffic.

Traffic management and control measures are ineffective. This

rendered the traffic movement slow, congested and confused. Without

firm police control, the Lraffic signals at both intersections lack
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even the minimum 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, vehicles move In all directions

simuLtaneously causing similar problems in the whole intersection

area. The signal has Little effect on the traffic behaviour.

The lack of open space in the area causes a complex parking problem.

Ticketed parking i~ provided at all sides of the Covt. New Market.

Parking also occurs at other locations. Cars park even at, or close

to, the intersections. though Local traffic management measures try

to eliminate this parking. Indiscriminate parking by large numbers

of cycle-rickshaws has the worst effects 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.

Vehicular movements. just as it suffer at the intersections,
suffer at other sections of the road as well. No fixed lanes are

maintained [or 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 within this area. The heaviest pedestrian crossing flow

occurs between the eastern and the western side of Mirpur Road.

Unbarred by any effective measure to channalise the flow, the great

majority of pedestrians tend to cross at all sections of the

carriageway ignoring the overpass. The pedestrians usually overflood

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

Environmental
Co n:s:id e rat j,o n:s:

The effects of danger, noise and confusion are very pronounced in

this area. The inorderly traffic movements and the inadequate

pedestrian facilities and control measures force pedestrians and

vehicles into 'closer proximity and continuous conflict. It is

inevitable in the present conditions that'there is a severe conflict

between pedestrians and vehic.!es throughOl.i'tthis tightly packed

shopping area. Thi,s is most, marked at points where the main

pedestrian movements cross the heavy traffic flows between the two

intersections in the area. and at a further short strip to the

north. It is also very evident where a major portion of the
pedestrians walk along the carriageway.

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

eastern and western sidewalks are 2.5 m and 2 m 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 earlier, the only crossing facility in the area is the

overpass. Absence of control measures and the present median induce

the pedestrian9 to cross using the carriageway. When vehicuiar flow

is high. delay to pedestrians increases as traffic gaps become

less, but when the flow is less and the gaps are longer vehicles

traveL at greater speeds endangerjng pedestrian crossing. At
intersections. the (:ontinuous vehicular left turn movement . due La

absence of pedestrian separate phase in the signal cycle. increases

the difficulty and risk of crossing.

Thus in all cases. 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 are 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 numbers

of pedestrians as they feel comparatively safe from the traffic

hazard, thus bringing a larger retail trade turnover and providing a

better environment for shoppers and traders. Many pedestrians also

go window-shopping. It worths mentioning here that the poor drainage

system in the area reduces its accessibility during and after heavy
rain showers.

Visua..1 ImpaCT.

The street scenes and buildings are inattractive in scale and

quailty. The streets are badly disfigured by almost constant flow of

traffic moving through the area and by indiscriminate parking of

vehicJ.es specially the cycle-rickshaws. The area is at present being
intruded upon by heavy through traffic. The severe traffic
congestlon. the vehicular-pedestrian conflict. the assortment and

intensity .of vehicular traffic and its beh.viour - all assisted in

deteriorating the visuai qualities of the area.



. -,~'-.

Qtbaptrr 6

DATA ANi\LYSlS

I

. . . I

. .



120

6_1_1

MIRPUR ROAD

Pedes'-.r ian FJ.ow

6.1.1.1 FLOW AT SIDEWALKS

Considering the nature of pedestrian activities in Mirpur Road,

three peak times are in general likely to occur; one in the mQrninl;,

one around 11:00 hoors and the last around ltOO hours. lIo.ever, peak

time varies for different sections with the variation of the

actj,vjtics near the c:onccrncd scc:tion and -its distance from maIn
activity centres and publjc transit servIces.

A brief look at the graphical illustrations makes ohvious how flow

is intensive when people start travelling to their places of

employment during the first hour. Usually, this happens between 700

and 830 hours. The flow rises again with the start of business and

shopping activities, as indicated by the flow between 930 and 1130

hours. The next peak time coincides with the ~losing of government

offices and most of the public sector enterprises (l;raphsat 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 fIow may continue until 1900 hours, especi.ally in the
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vicinity of shopping centres (last peak flow was observed between

1630 and 1830 hours at_ all locations). Peak flow values varied
between east and west sidewalks.

At section 3 where pedestrian densities were observed. similar peak

time pattern predominates as at other sections.

flow variation pattern:

Wapid and considerable fluctuation was observed when the flow was

considered at a sidewalk adjacent to bus stands. At section I,

fiuctuation is steep at the west sidewalk and mild at the east

sidewalk. A considerable proportion of flow at the west sidewalk is

generated by the public bus stand there. Similar trend was observed

at section 2 at both sidewalks. But fluctuation extent is less here

as the curve is less steep at 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 after peak hours.

This .indicate the considerable impact of through pedestrian traffic

pedestrians traveling along the road or. generated by public

transport services en route to other destinations on flow
variation. In the vicinity of schools. the sidewalks adjacent to the

school had much higher fJow than the other sidewalks. This is

evident in the case of flow at section 4.

,
r-. -I,
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Level of service (LOS):

Sidewalk width at all surveyed sections was 2.4 m (8 ft). As many of
the frontage land uses are shops, and width is less at few
locations, dead width can be assumed to be 0.9 m ( 3 ft) thus
reducing the effective width to 1.5 m (5 ft) . The levels of service
are estimated as in Table 6. 1 assuming that the whole pedestrian

flow uses the sidewalk facility. These analysis are based on LOS

standards (Davis and Braaksma, 1987 and Fruin 1971).

6..1.1.2 PEDESTRIAN Fl.O~AC~OSS TilE~OAD

Graphic illustrations indicate that the commuting journey - travel
between home and li"oTk.c'~•.i'nf1uenced pedestrian crossinl; ac tiv ity to

reach its greatest peak in the morning (between 730 to 930 hours).

This is evident at sections 1,2,3 &. 5, where the major contribution

to 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 pattern:

Crossing flow variation pattern depends largely on the local
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Tab 10 6 _ .1

SIDEWALK LI~VELS Ol~ SERVICE
MII~PUI~ I~OAD

--------------------------------------------------------------------
Soc.o1:J.0" I._O_S_

At peak floo At ROZ peak floo
--------------------------------------------------------------------
~:AST S I D1,WA I.K

II A
2 A A
3 n C
~ A A
,-

A A.1

n:ST S IIIt-:WAI.K

A A

2 A A
3 C I!

~ A A
5 A A

--------------------------------------------------------------------
Source: fIeld Rurvey.

,
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conditions and immediate surrounding of the crossing venue. At

section 1 where it links directly with a major shopping sireet - New
Elephant Road and very busy public bus stands, no major abrupt

variation was observed. This is particularly obvious after shopping

and other business activities begin, mainly after 1000 hours, though

variation is relatively higher near peak hours. This pattern is

simiiar at other sections during the morning period. But variation

at 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 sections is the public bus service. This

seems to be the prime reason behind this different flow patLern.

Pedestrian behaviour at controlled crossings:

Both sections and 5 were located near signal-controlled
intersections. Despite the signal cycle does not include a phase for

pedestrians, this type of control helps pedestrians to cross at or

near the marked zebra crossings.

During 13 hours of survey, the total. number of pedestrians who
."' ,'-

crossed at section', (length = 100 ml, including those who used the

zebra crossing, was 15368. The number of pedes}rians who used zebra

crossing during the same period was 8436 (i.e., 55%1 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, and also consIderIng the long strip of

this section. But heavy vehicular flow passing here and the

convenient location of the zebra crossing can explain this

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 survey, total number of pedestrians who crossed the

section (of si~ilar length), including those who crossed at zebra,

was 7564. Number of pedestrians who used the zebra crossing was 2909

(i.e., 38%) despite the absence of median. This ratio went as low as

22% during the first hour when the vehicular flow was low, and

exceeded 50% ot pedestrian and vehicular peak hours. During mornIng

hours until 1330 hours, pedestrian flow at zebra marked a continuous

but minor fluctuation. This was followed by a small peak about 1430

hours. But the Qajor peak occurred during Lhe last peak hours (1730

1830 hours). This coincided wIth vehicular peak flow and major

rise of pedestrian flow at the same section.

Considering behavIour of different age and sex groups of pedestrians

crossing the road, ratios of different groups using .zebra-crossings

at signalized intersections are different from the 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 beiow 16-year and above 60-year age groups resulted.

in the ratios sho.n in Table 6.2

Pedestrian now and criteria for establishim; pedestrian crossings:

With reference to the criteria used as a guide to establish

pedestrian crossin,s (rig. 2.2), examining the flo. peaks at

different sections of Hirpur Road against these criteria .ill

certainly lead to emphasize a very hazardous situati.on and the

necessity to estaolish severe control measures. Even a modest

consIderat.ion of ,,~eexIsting flo., for example the averar,e hourly

flow, indicates thE seriousness of Lhe situation. This is quite

obvious .hen the vehicular traffic flo. is Laken into accounL.

During 13 hours of pedesLrIan traffic survey at different secLions,

Lhe average hourlr flow was as shown in Table 6.3 Comparing these

results .ith the c~ove mentioned criteria, the average pedestrian

crossing flow is ~ar greater than even the highest limits that

recommend controlle~ 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 package of measures must be adopted to aid control and

facilitate crossing. At sectIon 4, uncontrolled crossing facIlIty,

at least, should be provIded. Pedestrians crossing at this section

may also be dIverted to the signal-controlled intersection of this

road with road .n.o. .1.6.,. ,H,ark,edzebra crossings are required at this



Table 6_2

Pl-:DESTI~ I 1\N Fl.O W 1\ T Z I-:BI~1\ CI~OSS I NG

SurVI'y pnriod: I] hrs (700.2000 i".s)
Survny sI.nI.i011: M irpu r ~ond - Snc I.i011 M~/S 1
Dnl.e: 2R.10.19R7 (Wndllesdny)
Welll.hnr:FiliI'

--------------------------------------------------------------------

~..

A(~e z y .1

---------------------------------------------------------------------

MALE:
<16 RIO 297 73%
16-59 6592 5979 52%
>60 193 116 63%

FEMALE:
<16 21~ 147 59%
16-59 565 ~12 57%
>60 ~9 25 66%

---------------------------------------------------------------------
Z - Number or pedesl.rialls using zebra crossing at the intersection.
Y = Number of pednstrians crossing at local.iolls wi.thin a 100-m strip

ncar tho zebra crossing.
= 100 x Z/(Z+Y), arl j,ndcx expressing pedestrian behaviour at this

Source: Fleld survey.
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Table 6_3
PEDESTRIAN FLOW ACROSS MIRPUR ROAD

---- --------------- ---- ----- --- -- ---- -- ------ ----------------------,-

Section

2

3

4

5

Total
Flo'-#
(13 hrs)

15368

10643

7257

4025

7564

Average
Flow
(ped./hr)

1182

819

558

310

582

---------_._---------------------------------------------------------

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

Vehicu_1a.r F lLow

All classes of vehicles operate on this route. with time restriction

applied for trucks only. During 13 hours of traffic field survey.

average vehicular traffic flow was 4438 veh./hr for both directions.

Average estimated hourly passenger car equivalent (PCE) for both
directions was 5091 pee/hr.

Peak hours in vehicular flow, as the case in pedestrian flow, can be

noticed in three periods. An abrupt and steep ri.se occurred during

the first hour. No major fl.ow fluctuation was recorded during

morning hours. Two major peak flows occurred around 1400 and 1730
hours. Although all classes of vehicles contributed to flow

variation at different periods, cars and cycle-rickshaws 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 roadway 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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Table 6 _4

VEHICULAR TRAFFIC FLOW
MIRPUR ROAD

Survey period: 13 hrs (700-2000 hrs)
Survey station: MR/S2
Date: 02.11.1987 (Monday)
Weather: Fine

Total flow (veh. ) 15077 12693 1~007 15913
27770 29920

Tota1 PCE 22526 15987 170~5 23620
38513 ~0665

Average f10w
(veh./hrl 1160 976 1077 122~

PCE/hr 1732 1230 131I 1817
PCE % 59 41 42 58
--------------------------------------------------------------------
For both directions:
Total flow = 57690 veh.
Average flow = 4~38 veh./hr
Total PCE = 79178
PCE/hr = 6090

--------------------------------------------------------------------
~ Motorized vehicles.
1 Non-motorized vehicles.

Source: Field survey.

"
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NEW MARKET SHOPPING AREA

Pedestr 1.a.n Flow

As this is a shopping area, pedestrian activities and movements are

intensified during the afternoon and evening hours, particularly

after office working hours. This pattern is predominant at

sldewalks. Crossing flow is heavy throughout the field survey period

as many people cross the road for different purposes, other than

shopping, due to the nature of the surrounding l.anduses.

6.2.1.1 PEDESTRIAN DENSITY AT SIDEWALKS

Pedestrian densities remain remarkably low during the morning hours,

especially at sections 1 and 2. They rlse 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 I

and 2 at 1730 hours when density module fell to Jess than 0.25

mO/ped. The peak densities were relatively less at other sections,

but sidewalks at these sections remained crowded during the evening

peak hours.
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Density variation pattern:

Field survey data reveal three periods of major density variation.

Low density is noticed in the morning until the beginning of

shopping activities, i.e., at about 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 activities, as indicated by steep rise in

densities. This period continues until about 2000 hours.

During data analysis process, it was hypothesized that the greatest
intensity of pedestrian movement at sidewalks continued to
predominate after 1600 hours, until 2000 hours, and that thi.speriod

was the main activity period in this area and, hence, rel.aLed

densities during Lhis period would practically be a more useful

guide in designing pedestrian facilities in the area. Further

analysis revealed an interesLing and strong supporting evidence.

Assuming average pedestrian density for the entire surveyed period

at each section to be "D", and for the main 4-hour active period to

be "D1", the ratios DIID for different sections were estimated as in

Table 6.5. In all cases these ratios were within the range of 1.4 Lo

1.8. It should be borne in mind that the existing cinema hall is a

major factor causing enormous intrusion of the east sidewalk and

other nearby facilities frequently and abruptly.
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PEDESTRIAN DENSITIES AT SIDEWALKS
NEW MARKET SHOPPING AREA

Survey period: 13 hours (700-2000 hrs)
Date: 01.11.1937 (Sunday)
Weather: Fine

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

--------------------------------------------------------------------

--------------------------------------------------------------------

EAST SIDEWALK

o
D}
01/0

WEST SIDEWALK

1. 23 1. 30 1.05 0.65
1. 79 2.28 1. 57 0.95
1.5 1.8 1. 51 1.5

o
01
01/0

0.96
1. 39

1.5

O.BI

1. 39

1.7

1. 2~

1. 73

1.1

I. 26

I. 92

1.5

--------------------------------------------------------------------
D = Average pedestrian density for the whole survey period.
D[= Average pedestrian density for the main 1-hour active period.

Source: Field survey.

------- _OJ
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Leve! .of service (LOS):

Althour,h side"alk width ].,-.~ irregular at various sections, width

variation is 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., DI shown in Table 0.5.

0.2.1.2 CROSSING I'EDESTRlAN FI.OW

A heavy crossing flow occurred between 730 and 800 hours at section

3 making the second highest peak flow. 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

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

Flow variation pattern:

Following the morning peak, a steep recession took place until 900
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Tab.l.o 6 _{;

SIDEW/\LKS LEVELS OF SE.RV ICE

NEW M/\I~KET SIIOPP.I N[;; /\I~E/\

Survey period' 13 hours (700-2000 hrs)
Datc' OI.II.I!l87 (Sunday)
Weather: Vine

--------------------------------------------------------------------
Sec.t::ion Modu.l.e

(m'!pcd. )
---------------------------------------- ----------------------------
EAST SIDEWALK

0.56 E
2 O. H F

3 (). fi1 E

1 I.05 IJ

WEST S IDI,:WALK

O. 72 E
2 0.72 E
3 o. !,8 E

1 O. !i2 E
-------------------------- ---------------------- --------------------

Source: Field survey.
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hours. With the start of business activities, the flow started to

rise slowly with minor fluctuation 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 flow for the whole survey period was 6974 ped./hr. Average

flow during the main busy shopping hours (1600 to 2000 hours) was

9365 ped./hr. This makes a ratio (1.34) which is close to the ratios

of the corresponding pedestrian densities at sidewalks (Table 6.5).

Pedestrian behaviour iU the overpass'

Crossing flow data analysis and field observations emphasize the

fact that pedestrians tend to resist using segregated crossings at

different grade levels. Even when vehicular traffic flow was at its

peak, accompanied by heavy pedestrian 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, including crossing 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 at the

overpass was 8681 ped. (i.e. 29.9%). The highest ratios occurred ~l
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PEDESTRIAN CROSSING FLOW
NEW MARKET SHOPPING AREA
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between 1700 and 1800 hours, particularly after work went over at
,

garment 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:

Vehicular-pedestrian interaction at the surveyed area is enormous.

For this reason, the existing overpass was constructed. But with the

hardly 23% of pedestrians using this facility, and considering the

severe conflict in the area, the situation undoubtedly unveils

monstrous errors. The present pedestrian and vehicular flow volumes
and the state of conflict necessitate complete segregation.

Application of a pakage of traffic management and drastic control
measures is a matter of great urgency.

Vch:i.c:ular F~L<>WJ

•

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 area). The survey station

for vehicular flow was fixed at the overpass. Two distinctive peaks

occurred around 1230 hours and 1730 hours, with almost a steady fise
\/

and fall during 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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Ta.ble
,

VEHICULAR TRAFFIC FLOW
-NEW 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

--------------------------------------------------------------------t t1North
Direction I

South
--------------------------------------------------------------------
Total flow (veh.) 28218 9700 10998 29107

37918 40105
Total PCE 41860 10794 12039 42874

52654 54913
Average flow
(veh ./hr) 2257 776 880 2329

PCE/hr 3349 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

--------------------------------------------------------------------
t Motorized vehicles.
1 Non-motorized vehicles.

Source: Field survey.
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motorized traffic and 79% by non-motorized traffic. The tab.1e

demonstrates composition of flow and peE for these two categories of

vehicular traffic in both directions. Like in Hirpur 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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7_1 INTRODUCTION

Pedestrian actions are less predictable than those of drivers. Many

pedestrians consider themselves outside the law in traffic matters

and pedestrian regulations in Dhaka city are rarely enforced. This

makes it difficult to design a facility for safe and orderly
pedestrian movement.

Pedestrians tend to waik in a path that represents the shortcst

distancc bctween two points. thus along streets they often cross at

mid-block and fail Lo SLay in crosswalks. Pedestrians also have a

b~si(; resistance to (;hanging grades when crossi.ng roadways and lend

to avoid usi.nR underpass or overpass pedestrian facIlitIes.

An important factor In relation to pedestrian behavIour and

aCI:J.dents is ago. -Very young pedcstri,ans are of ton carel.ess i.n

traffic due Lo ignotancc'and exuberance, whereas the elderly appear
inattentive or defiant toward vehiclcs and drivers.

fn Dhaka city, as the phenomenon in other cities of developing

countries, pedestrians have Lhe greater proportion of fatalities and

serious 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 i~proved

to some extent the control and flow of traffic in the city.

Unfortunately, desireable conditions could not be attained due to

many factors mainly the large increase of vehicles, the migration to

Dhaka city of ireat number of people from the rural areas, and the

predominant behaviour and attitudes of the road users.

The Dhaka Municipal Corporation, wi.th the help of traffic division

of Dhaka Metropolitan pollc~, carried out at different stages field

survey and installed 14 vehicle signals and 5 pedestrian slgnais.

Yet there is a serious shortage In the number of these signals and

the marked crosswalks. and also in the number of the deployed

traffic police personnel. Inadequate 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.

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 (Kakrail Road at its intersection with
Shantinagar Road), 'denated here as crossing "A",

T-intersection (New Elephant Road at its intersection with
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) Controiied crossings,

Ne. Airport Road, Kawran Bazar (slgn~l-controlled), crossing
"0",

- New Airport Road, between ~armgate and old airport (signal-
controlled), crossing "E",

- Topkhana Road (pol.ice-controLled), crossiO(; "F".

(ii) Uncontrolled crossincs (zebra crossings).

- Topkhana Road, ncar National Press Club, crossing "C",
- New Elephant R6ad, crossing "H",

- Bongobondhu Avenue, crossing "\",

SURVEY DATA ANALYSIS

Aided by an IBM PC, the survey data was processed to produce

graphical representation of all counts of the nine cases, Pedestrian

behav i.o.urwas measured by "Behaviour Index" defined as:



The number of pedestrians using the crossing100 x -------------------- _
The number of pedestrians crossing the road
on and within IB.3 meters of the crossing

Assuming

Z = Number of pedestrians using the crossing, and

v = Number of pedestrians crossing the road within IB.3 m (20 yd) of
the crossing,

Behaviour Index = 100 x Z/(V+Z)

At each crossing, total [2 of IS-minute counts were obtained. The

index was calculated for each count ('fable7.I). The [2 resulting

indices in each case were av~raged to establish the behaviour index

[or every crossing. Indices for the same control type were again

averaged to ca lculate behav iour indices versus types of control

(Table 7.2). Considering individual cases, consistency of behaviour

was observed at all crossings. The resulting low values of standard

deviation of the indices [or individual crossings provided a

supporting evidence [or this consistency (Table 7.1).

At signalized intersections, great variation 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 (2B),

whereas this value was 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.



162

Ta.b~le 7 _1

PEDESTRIAN BEHAVIOUR INDICES
AT CROSSINGS

--------------------------------------------------------------------
OBS. C R 0 S S I N G
NO.

A B C D E F G II
--------------------------------------------------------------------

66.6 27.8 79.5 36.5 65. ~j 75.7 ~9.0 25.4 ~2.6
2 63.0 33.5 67.6 50.2 59.~ 72.2 50.4 31.0 37.9
3 14.7 30.8 70.5 62.~ 57.6 7~.8 17.9 22.9 36.2
4 67.0 31.5 66.9 63.3 74.2 74.6 50.5 25.7 ~2.8
5 73.3 23.8 67.7 66.7 [,7.9 74.9 32. I 30.2 ~1.6
6 66.7 23.5 72.8 63.3 67.1 80.6 38.3 21.1 H.8
7 75.9 27.3 73. I 61.5 61 .~ 77.1 H.9 29.5 ~0.3
8 73.2 27.5 72.0 77.2 71.~ 71.0 37. ~ 33.7 ~5.6
9 60.3 27. 3 79.~ 71.1 61.2 73.1 ~2.0 31.6 ~1.7
10 52.2 27.2 78.5 76.3 52.3 73.~ 46.7 27. ~ ~1.4
II ~9.2 2~.7 73.5 78.3 58.6 70.0 17 .0 26.6 ~1.7
12 17.9 25.5 78.5 82.9 56. I 77.9 ~5. 1 23.2 ~1.6

-------------------------------_._-----------------------------------
I 64.2 27.5 73.3 66.3 62.7 74.6 ~4.3 27.4 ~1.5
--------------------------------------------------------------------
S.D. 9.5 3.0 1.5 11.9 6.3 2.9 5.5 3.7 2.5
--------------------------------------------------------------------
T = 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

-----------------------------------------------------
Behaviour

Location Index
-----------------------------------------------------
At intersection:

- SignaLized (+)

- Signalized eLl
- Non-signalized

Par [rom intersection:

- Controlled crossing
- Uncontrolled crossing

64

28
73

68
38

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

Source: field survey.
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CONCLUSIONS

The pedestrian behavJour 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

different types of control. However, the index for each crossing
indicates conformity with other factors and local conditions

existing at the crossing. The main factors that may always influence
this behaviour are:

(a) Factors effecting the gaps needed for pedestrian crossing mainly

(1) width of the street,

(2) volume of vehicular [low,

(3) speeds of the veh Ieles, and

(4) availability oi'pedestrian refuge.

(b) Vehicles stopping at the crossing.
(c) On-street parking.

(d) Location of the crossing with respect 1.0an intersec1;ion.

(e) Number of potentIal points o[ pedestrian-vehicular conflict at
intersections.

In other words, the vulnerability of the pedestrian, while crossing

the road, influences his behaviour. This vulnerability, at all the

examined sections, appeared to be a function of the above stated

factors, in addition to the type of control. Behaviour is further

influenced by other factors mainly layout pattern of the crossing
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area, age, sex, etc. (F[g.7.l)

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

illustrated as follows:

At the signalized cross intersection, there are 8 points of

pedestr ian-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 try always to cross regardless to

traffic signais). The high volume of vehicular traffic forced larger

numbers of pedestrIans to use the crossing. The street at this

section .as also 6-lane wide (Ilighvolume of vehicular traffi,:slows

do.n the vehicles' spend. But some times this volume becomes too

high to leave any sufficIent gaps and inhibits random pedestrian
crossing forcing them to use the crossing facility).

,It t.hn signalized intersection (Ne. E.lephant Road .Ith lHrpur

Road) there are 3 points ofpedestrjan-vehjcular conflict (I point

at the crossing, practically more [or the same reasons above). This

section .is channelized providing good refuge for pedestrians.

Vehicles were moving at low speeds due to their high volume and slow

operation at this intersection. These [actors 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.

At the non-signalized intersection (Shahbagh) a large roundabout
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Fig_7_1

FAC~ORS INFLUENCING
PEDESTRIAN BEHAVIOUR AT CROSSINGS
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other than

exists. The

At the three uncontrolled crossings, the lowest index occurred in

,I,

168 !
!
1street is 6-lane wide with no refuge for pedestrians
'I

at the crossing. Vehicles travelled at relatively\high
I,speeds. This section got the highest behaviour index.]

"

'I
I
IAway from intersections, vehicles were travelling at high speeds.
i

At the three controlled crossings, narrow medians existed,!The
I.highest behaviour index occurred at the police-controlled crosslng.
I
"

New Elephant Road 'I
where the street is narrower and divided OY a

"l

median and where at peak hours vehicles travelled at lower speeds.
Ifurthermore, as this is a shopping street, the nature of pedestrian
1
Iactivities on both sides of the road induces indiscrimin.te

r.ross:i,ng.

Some crossings at intersections were located at wrong places, far

from the intersection for example, thus pedestrians using the

sidewalks of the other road tend to cross beyond the crossing

facility, In cases where vehicles' stop line is impractically fdr

from the intersection, vehicles especially cycle-rickshaws tend

always to stop on the crosswalk and beyond their stop line. This

reduces the effectiveness of the pedestrian facility and adds to the

pedestrian vulnerability and inconvenience. The location of the

latter mentioned crosswalk is an evident example. Fig.?3 shows the

preferred location of pedestrian crossing.
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Fig_ 7_3 PREFERRED LOCATION
OF PEDESTRIAN CROSSWALK_
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PEDESTRIAN BEHAVIOUR AT CROSSING
NEW ELEPHANT ROAD
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PEDESTRIAN BEHAVIOUR AT CROSSING'
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PEDESTRIAN BEHAVIOUR AT CROSSING
NEVI AIRPORT ROAD, KAWRAN BAZAR.
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PEDESTRIAN BEHAVIOUR AT CROSSING
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PEDESTRIAN BEHAVIOUR AT CROSSING
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INTRODUCTION

Field observations and consultations with concerned officials and

professionals reveal a fru~strating. yet manageable. situation.

Factors leading to accidents and other environmental difficulties

have gone to the extremes. A great deal is left to be done to

extenuate the severity of the existing compiex problem. Different

aspects of the problem are interdependent implying the necessity of
comprehensive solutions.

From the. previous analysis of this study. and before proposinR or

rnc()mmcnding any soluti()ns. three maIn (;onclusions may be drawn. The

first is that there is no one easy and complete solution to the
problem posed by traffic Rrowth and the pedestrian-vehicular
conflict. All remedies wili have to be used in one form or another.

13ut secondJ_y silleD dlff{~rcflt remedies arc interrelated 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 anaiysis and study of the whole situation. Thirdly.

any such organized attempt for an overall solution to the problem
will necessarily involve a vast scale redevelopmen t of

transportation 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 m~nagement 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 concerned authorities and practitioners to plan, design and

manage a more efficl.ent system. Main attention is focussed on

different tactics and measures intended to provide a suitable

physical and institutional environment 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).

ETSPAM.; STr~ATEG I ES

As stated earlier, there is no straightforward solution for the

complex situation this research is dealing with. Few categories of

strategies have been designed to synthesize a comprehensive approach

for tackling the situation. Tactics and measures based on these

strategies will certainly vary according to the local circumstances

of individual areas and roads under consideration. The strategies

are:
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I. Improved administration and enforcement of traffic laws.

2. Institutional development to promote coordination between

transport agencies, increase 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 the needs of the

majority of low income population.

7. Road upgrading.
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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

environment stands no chance in drawing real attention of the

planning authorities. If we are serious in turning our streets more

I.ivable and protecting our urban areas, planning pattern should be

better organized, real goals and objectives should be well defined.

and actions should be properly implemented. ETSPAM provides the

pJannJng process w i.th guide I.ines and recommendat ions to Ru.i.de and

support the planning framework. This includes improvement of problem

jdentj.fJcation and anaLysis process.

ProbLem Id~:>n t i_f~i.cat:J_<>n

and Percep-t:.~i_<>n

To identify and analyse pedestrian and other environmental traffic

prob lems In Dhaka city. it Is proposed to consider two strands of

th~ process: objective analysis and consultations (Fig.B.l). The

first strand implies selection of a list of relevant issues. Through
consultations. objectives for each issue are defined. After

analysing the existing or predicted conditions. thresholds above
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PROBLEM IDENTIFICATION
AND PERCEPTION

Ob3ectlve Consultatlons

Select a list of pedestrian
and environmental traffic-
related issues.

Define objectives [or
each issue_

Develop methods of
measurinK nnd predicting
I;ondit.jons under Dach
issue headinr,.

Define thresholds above
~hich conditions
constitute a problem.

Discuss ~ith the
concerned public and
concerned authorities
their perception of
problems.

f

~
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which conditions constitute a problem are defined. ~:xamplesof

issues for which thresholds are defined to measure the level of the

problem are general traffic accidents, pedestrian accidents, delays
to vehicular traff'ic, 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.

Consultations are discussions to be held with the concerned pubLic

using facilities, with the owners and occupants of buildings in and

around the concerned area, and wjth the authorities responsble [or

various aspects of amen eti.esin the area. At the end of the analysis

process, a J.istof the identified and perceived probJ.ems i.Br:ompiled

and recorded i.n Q "'prob Lem statemen t ,. to form n bas i,s for

rtevclopmcnt s(;hemes.

OetcrmLnation <>£ Goal.s
and. Db jec,-t: ives:

With a prior understanding of the problem to be met. a necessary

step in any planning activity is identification of the goals and

object.ives that are desired. All goals and objectives stem from
'basic values that are important to people.

For Dhaka ci ty. and in conformity with the proposed ETSPAM.'

strategies, a comprehensive set of goals and objectives is
recommended as demonstrated in Fig.R.2.
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FiK_8_2

GOALS.
OBJECTIVES AND STRATEGIES

---------------------------------------------------------------------------
Goa.ls::
I. Attainment of safe, pleasant and efficient urban environments for
pedestrian routes and activity areas.
2. Organization of pedestrian traffic as an integrated part of the urban
transportation system.
---------------------------------------------------------------------------
Ob -iec't i vas

Promoti.on of
pedestrian mobility
and accessibility

Increase of
pedestrian traffic

,Safety

!nl:rnasc ()f roadway
"'ffielency

Improvement of
parking management

Promotion of
public transi t

Improvement of
environmental
conditions

Strategle~/Pollcles

Improvemen t of pedestrIan network cont inu ity.
Improvement of pedestrian network capacity.
Improvement of pedeStrian connectivity to
public transport ~ystem.

Improvement of pedestrian quality of service,
~eductlon of conflicts between vehicles and

pedestrians.

Decrease of risk exposure.
Improvement of road users' behaviour:
- drivers and pedestrians arc more circumspect.

Improvement ()f management and mujrJtenanCB.
Improvement of roadway capacity
Improvement of street lights.
Improvement of traffic signals.
Improvement of .Low-income areas.
Improved management of parking space.
Improvement of parking capacity.

Provision of service to lOW-income groups.
Improvement of service quality.
Improvement .of management.
Improvement of intermodal coordination.

Less traffic noise.
Less exhaust gas emission.
Improvement of urban ecology:
- more and wider variety of plants.
- improved microclimate.
Improvement of vIsual Quality.

\

--------------------------------------------------------------------_._-----
,
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PROPOSED PEDESTRIAN PLANNING
AND TRAFFIC RESTRAINT

Introduction_

The success of pedestrian areas in some countries gave a major

p'impetus to deal with the streets as 'living space'. In Bangladesh

innovations in transport planning have to be developed to contain

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 transport network in

the city. not just individual streets.

To improve the siLuat.ion in Dhaka city, it is quite important to

develop a change in attitudes characterized by a general demand for

a Qual.lty envl.ronmcnt. Concerned institlJtions should cncc)urage

active participation from the private, as well as the public sectors

In planning for pedestrian spaces and improvisng the street
environment. It is therefore recommended to establish an
interdisciplinary approach in which transportation planners,
engineers, planners._ landscape architects and designers team up with
real e-state and development specialists.
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Plannlng Framework

To develop a pedestrian planning framework for Dhaka city, it is

essential to examine pedestrian requirements in terms of movement

patterns, activities and physical development. The projection of
existing conditions and the coordination of the three basic

requirements will assist in formulating various alternatives so that

a feasible 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 distanl:e on

foot depends on how close the vehicle comes to Lhe origin and

destination. Therefore, to project the existing conditions into the

future, it is necessary to consider the extent of future 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. It :isimportant to assess the range of
opportunities available for redevelopment in relation to pedestrian

movement. By projecting these elements into future requirement, it

is possible to formulate various alternative pedestrian networks.

Producing a feasible network must consider linking places of maximum
pedestrian activity with points of interchange i.e., public

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

tourist attractions, and other amenities (see Fig. 8.3).
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Pedestr~an Prlorlty Areas

If the quality of life is to be made tenable in places with

intensive pedestrian movement, 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 movement 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 restriction or obstruction.

However, the speed of vehicles can be controlled by the use of the

ramp. i.e., a raised hump. This would be a feature of the designated

pedestrian priority area and the frequency of these ramps .ould
determine the speed of vehicles.

Success in these areas requires change in mental attitude of the

c(,ncerned authorities and the road users. There .auld need La be

other features incorporated in these areas, sensible parking being
ono.

Pedestrlanlzatlon of

Shopplng Streets

To introduce 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 surrounding 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 declared

pedestrian precinets. Vehicles are to be prohibited entry to these

streets. Delivery vehicles and garbage trucks may be allowed during

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

Although traders are against the principle of imposing any traffic

restraint measures in their streets, these schemes which proved

fruitful in many countries of the world worth to be experimented in

Dhaka. The present Govt. New ~arket precinct is a strong evidence.

Pedestrlanization schemes in shopping streets will have the effect

of improving shopping conditions and consolidating commercial

activities. Rut with the implementation of such schemes, success

will largely depend on provision of efficient access and car parks.

Relief. roads should be available to accommodate diverted traffic.

Retail 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
~

to maximize trade.
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Experience in some countries indicates that the highest incidence of

success appears to 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 ample 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

implementation in Dhaka city.

Trafflc Controls

on Major Roads

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 at Jinks and intersections 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 ~irpur Road reveals

a typical example where almost all difficulties are very pronounced.

To improve efficiency of the arterial street system. it.is necessary

to provide adequate control devices and degree 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 life of the city and its environment values. If used
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unwisely. traffic controls can lead to blIghted areas with depressed

property values and major upheavals in land use patterns.

The following recommended control devices should be carefully

considered. Mixed motorized and non-motorized traffic operation

influences details of some control devices;

]- Control of access to abutting lands. usually necessitated in view

of the conflict that 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, markings, signals and

islands should be pLaced adequately on or adjacent to streets and

highways to regulate, warn or guide traffic.
3- Regulation of turns.

4- Parking restrictions.

5- One-way operation only in absense of alternative solutions.

Prohibition of on-street parking is a better alternative.

6- 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.

Traff~c Restra~nt
~n the C_B_D_

Future planning policies for transport, pedestrians and development
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In the CRD should be concerned with producing a system where each

I
part is In balance with the other parts. Transport should be able to

with the number of people who end up as pedestrIans on the
, cope

pavements of the central area and who then fill the bu.ildings that
are there or wIll be there in the planned time span to receive them.

IThe quality of the 'entire environment in such a planned system Is to

be maintained at a level acceptable to the demands and requirments

I
of the community as a whole.

The most effective weapon of tr.affic restraint recommended here is

parkIng restrictions. They can be very effectIve if enforced. The

fundamental weakness of parkIng policIes lies In insufficient

enforcement. S tric t rules and regu j ations shou Id be imposed and

number of traffic police personnel should be considerably increased.
Off-street parking facilIties will be required.

Improving publil: Lransport as a means of reducing private transport

to the CBD should be among the top priorities of future policies.

This may include restricting plying of non-motorized vehicles in

designated roads or in the whole area, increasing buses and

motorized paratransit vehicles operating to and within the area and

regulating through traffic by diverting 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

to the layout pattern of the CRD 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 CED should imply drastic

steps. This may become 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 measures based on provision of off-street parking

facilities, diversion of through traffic, and major innovations in

public transporF system. Decentralization of some major traffic

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

Traff1c Restra~_nt In
Res~dentla~ Areas

Low cost measures should be adopted to reduce through traffIc

generated particularly in residential areas with grid-iron layout

pattern. Roadway alteration and one-way streets as applied In

residential areas of some countries to reduce through traffic are

not recommended [or residential areas in Dhaka city. They couse

confusion and large detours and traffic rules would be broken
very froQuently.

Models can be experimented using a different philosophy obstacles,

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, L e., by construct ing 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
rules 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 school

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 weil as for 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 main focus of their activities.

Therefore. for planni.ng a residential street a thorough
understanding of residents perceptions and children's needs is
required.
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In Ohaka city, environmental standards related to traffl,: pollution

and acelden ts have never been DstabJished. At:cDptable.levcl s should

be detcrmincd and cmphaslsed In traffic cngincering dcsign, traffic

managemcnt and building design. Lcvels of acccptable noisD and air

polluti.on by thc commun.ity arc. undoubtcdly, very low comparcd with

those in devcloped and many dcvcloping countrics. The main reason

is, perhaps, the severity of other traffic problems, particularly
accidents. inadequate accessibi Llty of pedestrians and
inconvenienl:es of publil: transport. This lcssens or distracts

pcople's demand for a better environment. Concerned authorities

should increase road users awareness of environmental values and

implement measures to control traffic pollution, including control

of through traffic and use of horn in Dnvironmentally sensitive
areas.

In pedestrian planning. impal:t ()f thcse items on pedestrian

behaviour and convenience should be clearly understood. Other
environmental condl tions, such as heat rain and humidity,
substantially influcnce. pedestrian activities. For cxamplc. the
number of shoppers in n sll(,ppiJlf: areu is (;{)nsidorubly rcdu{;cd
during hcavy ruin or high tcmperature. Attention should, thcrefore.

be niven to t.he (~fre(;t of micr<wl imul.c on plunninl: or pedestrian

activity areas and walkways. Such consldernt.ions include wind and

ruin effecl.s, the overshadowing or walkways by h.uilllinf;s and trees.
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use of arcades in shopping areas, etc. Provision of adequate

lighting is important at night in areas of social and leisure

activities. Careful lighting can provide attractive. safe and

pleasant surroundings. If the vehicular traffic is removed from an

area, the problem of light.ing is simplified. and so emphasis can be

laid on the requirements of pedestrian movement. The l.ighting

pattern should express the form and function of the pedestrians

setting.

Walkway Facl11tles

and [ nf<>rma"ti.<>n

It is important to provide on the pedestrian network a number of

essential features based on expected flow patterns. These include

public conveniences. public telephones and mail boxes, etc. Shoppinrr

areas may also include free trolleys for taking purchases from shops

to the car parks and nearest public transport 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 partin

providing orientation in the system. Standard terms should be used
to indicate routes and facilities with minimum confusion.
Directional sirrns 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 Co contribute to the

character of the system.
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RECOMMENDATIONS FOR
MIRPUR ROAD

A package of measures 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.~ m) is current.ly suitable

but widening will be required with future rise in demand.

2. In t.hevicinity of schools. sidewalk~ should be supplemented by

guard-rail upt.o the nearest crossing facility to regulat.eand
protect school children crossing.

3. Crossinl: faciliti.es should be provided at all places wHh

jdcntifled intensive crossing activity_ Pedestrian signals are
recommended at sections 2 and 3 of the road. The other three

sections are at or near to signal-controlled intersections. At the

latter sections, crosswalks should be clearly marked. Signal cycle

at section 5 should include a separate phase for right-turn

movements 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
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mildly and marked properly at the approach of crossings.

4. Standard signs should be displayed along the route. Maps of

residential areas shouid 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 at locations of considerable vehicular-pedestrian
conflict.

R. Walkway network including sidewalks and crosswalks should be

continuous and .ell integrated. Sidewalk approaches should be ramped

mildly for convenience of the pedestrians and the physically

handicapped.

9. Public transport services should be properly regulated and

controlled along the route. Buses and minibuses should stop at the

curb for loading and unloading of passengers. It is suggested here

to mark loading bays for this purpose. With clear marking and

delineation of the carriageway. vehicular traffic movements become

more orderly. Pedestrians should be provided with weather protection

amenities at 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 sep~ration 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.

12. Streetscape and pedestrian quality of service should be promoted

and improved through planting trees and improving frontage visual
quality.
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RECOMMENDATIONS FOR
NEW MARKET SHOPPING AREA

A package of actions including few drastic traffic restraint

measures should be implemented in New Market Shopping Area to

change the present havoc 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 pavement according
to new enhanced levels of service).

2. Pedestrians should be strictly channelIzed by guard-rails to be

erected along east and west side_walks. No pedestrian should be
allowed to walk along the carrIageway.

3. Guard-ralls should be erected along the medIan in Mirpur Road

between the IntersectIons of this road wIth New Elephant Road and

Nilkhet Road. Openings should be allowed only at crosswalks.

~. Cross _ walks should be marked

(l'lg.5.4) .

at sections "a" and "b" only

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 dguble 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 controiled cycle-rickshaw terminals. South-

west iocation is suggested for such terminal. No rickshaw shouid be

allowed. consequently, to stop or park near the entrance or gate of
any of the markets in the area.

9. Motorized and non-motorized vehicle movements should be separated

by means of constructing narrow medians. Space allocated for each

type of vehicles should consider the proportion of both types.

10. The existing over-pass should be pr"perly maintained. It may be

physically extended at both ends to give direct service from its

deck to the first floor of Gausia Market and similarly to Govt. New
Market at the western end.

II. Vendor activities on the sidewalks should be controlled and

eLiminated.

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

intersection A.

13. Signals 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 sid~walks should be ramped.

16. Speed suppressing measures (humps)

intersections.
should be used at the

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

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

lB. Arrangements should be made to link the area with efficient bus
serv ices.

Medium term measures should consider construction of a flyover to

enable total pedestrianization and integration of the area. This

implies removal of the existing overpass. Cycle-rickshaws should
ultimately be banned within the area.
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PUBLIC TRANSPORT

The Need for New Approaches

Traditional transportation planning methods with their emphasis on

deciding when and where to build the next road, do not provide the

solution. Even in developed countries, the costs of urban road

construction are becoming unacceptable, not only in monetary terms
but also 1n terms of social disruption and environmental
destruction.

Traditional approaches have resulted in haphazard growth of PUblic

transport system in Dhaka city and encouraged the use of privaLe

cars and large numbers of cycle-rickshaws leading to intensive

congestion of streets. air and noise pollusion and the use of scarce
[ore.ign exchange for fuel and repaIr facilities. Concerned

authorities may consider innovative soiutions. Priority must be

given to projects improving public transport. These projects should

focus on the needs of the urban 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 vehicJes in terms of costs per passenger.kilometer).



206

Rec<>mmenda.t.i<>n s

Various 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 be integrated with the public transport systme.

Attention should be given to ways of improving the performance of

the existing public transport services and of increasing the supply

of public transport by both the public and private sectors. This

~il.l involve consideration of the management, operational and

financial capabilities of both public and private operators. It will

also require the investigation of any legal, institutional or

financial factors ~hich may be inhibiting Lhe expansion of services.

The development of para transit systems has generated controversy

over Lhe use 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. [n general, small vehicles are

likely to be more expensive to operate (per passenger.km) than large

vehicles (assuming the same operator were to be running the two

types). But returns on 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 majority of population belong to low income group. it becomes

a great social obligation to provide a convenient and affordable

system and to upgrade poor urban areas to achieve better

accessibility. Therefore, provision of large vehicles - buses and
minibuses - will be a better 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 enforce a quantitative restriction on the

numbers of cycle rickshaws operating is likely to be repeatedly

frustrated by the plying of unauthorized rickshaws, unless increased

supply of other forms of public transport and their comparative cost

make rickshaw operation substantially less remunerative than it is

at present. Until this is achieved, policy should be 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 term basis. In this context, they suggest creating
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re-elOployment opportunities for the effected rickshaw pullers.

Measures applied in developing countries should be very carefully

examined before considering 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 (Oiandas. 1984). 1t is argued that the iron iaw of

traffic congestion ensures that every increase in capacity is met

by increase in demand for it. Traffic fills available spaces .
.

Colombo bottlenecks. are tackled by brill iantly designed

mini-roundabouts. but the constraint moves on to the next junction.

Suburban passem:er tra ins operate in a number of citIes. To apply

t.hIs soluUon in Dhaka city. certain factors must be considered t.o

justIfy any project of t.hiskind. In some developIng countries. if a

new raII.ay is to be buIlt .hether of the suburban or t.he

metropoLitan type, a minImum of 20 000 passengers per hour at peak

.ould be needed to justify the outlay in space and cost. and if

underground const.ruction is needed ..then perhaps 40 000. In Dhaka.

the existing layout pattern of roads and economIc factors make

conditions for such justification more rigorous. Electric buses are

certainly not recommended for operation in Dhaka, neither are trams.

considering the disruption they may cause to general traffic flow.

Conventional buses and mini-buses .ill be the optimum alternative
for the coming few years at least.

In general, t.he fol1.owing measures are recommended for more
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efficient role of public transport in Dhaka city:

I. Provision of adequate number 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 policy 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. '.inking public transport stands and terninals with main traffic

ReneratIon centres through adequate walkways and other pedestrlan
facilltl.es.

4. MaklnR better use of roads. The possibilities are:

- Retter organization of traffic flow.

- Inexpensive road upgrading.

- Stagrrered ~ork hours.
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SUMMARV OF RECOMMENDATIONS

In conformity with ETSPAM strategies and selected goals and

objectives. the main recommended measures may be summarized as below.

Administrative Measures

1. Estab.llshment of a highLy empowered public agency to function as

a key coordinator with all agencies concerned with traffic in Dhaka

city. supported by qualified staff and all necessary flexibility.

2. Ilighest priority should be given to upgrading traffic enforcement

effectiveness. A special branch of police with well trained

personnel may be assigned to enforce traffic laws in the city.

3. Legislations 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
.

.level) may be formed.

5. Expansion of pedestrians and drivers education on traffic laws

and behaviour through mass media and training programmes. Children'

should learn how to deal with vehicular traffic through special '
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courses to be included in their text books or through assigned

training programmes.

6. Coordination. cooperation and joint action among transport

authorities. associated planning and development authorities.

relevant engineering departments. metropolitan traffic police

personnel. traders and public transport operators. The public

agency suggested earlier may coordinate such joint action.

7. Coordination of activities of different agencies concerned "ith

construction of roads and cutting of roads to install or maintain

public utilities. such as electric cables. telephone cables .• aLer

and sewerage lines. etc.

8. Strict observation of land use compatibility "ith respect to iLS

interaction oith traffic.

9. Regulation and control of activities of the transport "orkers and

their unions should be implemented in Lhe interest of healthy grooth

and efficient operation of road transport in the city.

to. Promotion of citizen involvement mechanism In local planning.

II. Recognition of adequate pedestrian planning effectiveness In

revitalizing urban activities in the city.



212

Improvements in Roadway
Design, Maintenance
and .Managemen-t

1. Adequate measures should be taken for maintenance of carriageway

and sidewalks. Ditches, cracks and patches have a detrimental

consequence on the speed. safety and convenience of vehicular and

pedestrian traffic .

.

2. Improvement of the quantity and qualIty of street lighting. A

planned programme of street lightIng maintenance is greatly needed.

3. Improvement 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 traffIc sIgnal cycles in Dhaka cIty have been

fixed after traffic fIeld survey of 90 minutes only). Pedestrian

sIgnal cycle should be improved."Cycle tIme for pedestrian crossing

Is usually shorter than that needed 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

considerable speed.

4. All traffic signs and signals should be standardized and be

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

(or 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 roadway capacity and

provide refuge for pedestrians crossing the roads.

7. 'Geometric improvement at intersections and arterials.

R. Removal of objects obstructing sight distance.

9. Design standards for roads should reflect the proportions of

motorized and non-motorized vehicles (particularly cycle-ricksh~ws)
on the roads.

10. Upgrading of low income areas .here the condition of access

roads, local streets and alleys is generally poor. This can be

achieved by soJ.l grading, surfa{:ing and general rehabiJ.ltation of
existing roads.

,

Improvements ~n Pedestr~an

Plann~ng

I. 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 to planning should be involved in

establishing effective pedestrian planning guidelines.

6. There is a need for developing a constituency for

pedestrianization. Better communication tools are needed to enlist

public support.

7. Needs of different groups, .such as concerned officials,

merchants, engineers, planners and developers, should be considered

properly in any comprehensive transport plan. In implementing a ne~

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. One effecient approach aims at

creating a community based on the principles of mixed use and

pedestrianization. In mixed use planning, families live, work and

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

9. It is strongly recommended to designate model 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.

8.8.4 Improvements ~n Pedestrlan
Mobl.L:i..ty.Accesslb.i ..l..:i.ty.

Safety and Convenlence.

I. Standards or guidelines should be developed to facIlitate

selecting the most appropriate levels of pedestrian control to

handle Individual situations. Well defined criteria should be

established [or use to justify the InstaUatlon of pedestriall
crossings and other facilities.

2. A national campaign shouid 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

the public transport system through pedestrian friendly routing and

stops. Accessways should be short, safe and attractive.

; :, .
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~. I'edest.riflllnetwork C"I",cit.yshould he "dequat.ely considered at.
design und mnnaf:{~l11nllt sl.lll:(~S or sidnwnlks, nrterial f:rOSsinl~s.

shoPJ)inl: procinol.s anti al;C(~SSWU,YS to main transport I.crminnls and

transi,L stations. l'raffir; mana~ement sh()uld improve pedestrian

tra[fie by usIng sueh teel1l1iques as one way sel1emes, parkIng

elImInatIon (to allow [or sIdewalk wIdenIng), better signal tImIng
and pedestrianized st.reet.s.

5. Pedestrian quality o[ serviee shoul.d be improved through urban

desIgn, landseaping, pavement improvement, weather protectIon ete.

PedestrIan network should provide eonvenient., safe and attractive

access to retail and leisure activity eentres where vehieular
transport Is redueed or banned.

6. Strict traffic restraint measures should be wisely implemented

and en[oreed in the eBD, shopping and leisure orcas, residential
areas. arterials, vleinlty o[ schools and any designated pedestrian

priority flreas. Restraint meflsures should include control of speed

limits through speed reducing street modificfltions and enforcement.

7. Pedestrian aetivlties should be segregated from vehieular traffic

as far as feasible. Orderly pedestrian movement should be enforeed

to minimize pedestrlan-vehl,:ular conflicts. Adequate pedestrian

el1anneIizut.ion of s idewfllks alld crllssill': fnel Iil.ios. ilieIudjill:

overpasses, should be Implemellted und en["reed.

8. Driver's st.oppage should ho made malldatory at pedestrian grade,

crossings.

I
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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 pedestrian movement.

Other Safety Corls1deratlons

I. Adequate channelization should be Implemented to regulate

2. Sight distance should be improved at. intersections and vulnerable

road .links. Parking should be strictly prohibited within

intersection areas.

3. It is important that safety features, such as geometry, be

introduced at the 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 grid layout of roads in residential areas,for

example, encourages through traffic and has a considerable impact

upon the level of pedestrian accidents .in particular. Thus at the

planning stage, consideration should be given to road safety.
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INSTITUTIONAL CONTEXT

It is a prime necessity to formulate 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

demand and minimize the negative social effects of traffic

operation. It is strongly recommended to set up a 'public agency to

act as a key coordinator wIth all agencies concerned with traffic in

Dhaka I:ity. The proposed agency should be highLy empowered to plan.

desill"n and. coordinate traffic management activities. prepare

relevant projects, monitor and evaluate their implementation and

recommend or prepare complementary schemes such as those related

with reinforcement and educational aspects.

Establishment of such all"encywould simplIfy implementation of ETSPAM

strategies and enhance coordination to get greater benefits. There

are three areas which need attention - (I) the internal organization

(2) the external relations, and (3) staff skills. Concern [or the

position of the agency in its institutional environment will be

related to the agency's flexibility, L e. its ability to change its

approach to meet the varying conditions of that environment. Aided

by suffLclently 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 is 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 deai 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 inhabitants, more adequate traffic management, environmental

consciousness

services.

and means for integrating public transportation

Pedestrian planning implications should be weil apprehended and

recognized by concerned institutions. Polley makers should no longrir

accept as the norm the urban street where the vehicle totally
dominates the pedestrian. Instead, they should seek a balanced and

harmon.ious {=oexistence bet~een 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 strategies will largely

depend on the skills of management and coordination available in the

transport related institutions as well as on the ability of these
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agencies to control and operate ETSPhM 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 number of agencies and organizations - often

characterised by rigidity in behaviour and job boundary - that

function independently of one another without any noticeable degree

of coordination. Some decision making practice relies on limited

arrangements between organizations. which do not provide a stable

and ongoing framework for planning; implementation and operation of
the transportation system.

Trained staff to deal with low cost schemes, as those proposed by

ETSPhM, is an important consideration. Scarcity of trained personnel

- ~ost of them capital Intensi.vc proje(;ts oriented - and lack of

skilled staff pose a difficulty in deaiing with such schemes.

Efficient coordination is required also to deal with constraints

imposed by the existing procedure for initiating, designing,

approving, funding and implementing projects. The constraints

result from legislative mandates, 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 trained administrative staff is spread throughout

different departments. Furthermore. they are loaded with short term

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 various departments. which usually prevents proper coordination

or joint organization of their work.

SOCIO-ECONOMIC CONTEXT

ETSPAM strategies and actions are designed to upgrade the urban

quality of life 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 project. Strategies geared toward improvement of

pedestrian movement and public transit are bound to be appealing to

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

.and other social constraints.

Appllcabill ty of.1ssues related to pub1lc transport is partlcular ly

of major relevance to socio-economic characteristics. As the low

income group harvests important benefits in terms of mobility and

job opportunity as a consequence of improved public transport, the
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affluent group will tend to resist traffic restraint 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

quali ty 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 carefuJ.ly.

However, implementation of such schemes depends largely on adequate

extra supply of public transport vehicles particularly buses and

mini-buses.

Gradual elimination of cycle-rickshaws [rom tbe city streets will

eventuaLly create serious unemployment problem [or the people

dependent on this business. But this problem must be negotiated

wisely to restore street life of the city. In view of the enormous

difficulties suffered by the travelIng people in their daily life.

Lhis meLropolitan city must not forego the advantages of organized

public Lransport just in order to protect the empioyment of rickshaw
pullers.

Retailers tend always to resist traffic restraint schemes such as

restriction of parking in shopping streets. Such incident happened

recently 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 enforcement.
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ROAD USERS AND ENFORCEMENT

Countermeasures of accidents and other environmental difficulties

may be much less effective in Dhaka city than 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 safety. Pedestrians are defiant to all traffic rules and their

behaviour, as indicated by field survey, is almost solely influenced

by local circumstaoces. Majority of the drivers are cycle-rickshaw

pullers and do not abide by any traffic law or discipline. [t is a

matter of great ,:oncern that drivers, in general, show no respect to

other road users and treat pedestrians as if they are second rate
citizens.

Combined publicity and enforcement campaign in developing countries,

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

safety 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:

Educating 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 road users relinguish their negative attitudes.

Educational programm~s on traffic law should be expanded and

frequently communicated to the public through newspapers, textbooks

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 through, for

example, linking it with driving licence renewal. These programmes

will be of little effect unless combined with enforcement.

Leglslatlon=

The motor vehicle ordinance, 19B3 (Chapter 10) explicitly allows [or
suitably severe penalties for oflences. But practically this

legislation does not exist. Violation of trallic law in this
metropolitan city occurs almost by everyone at an amazing

frequency. Parking ofIenee is, perhaps, the only punishable one. and

this is also infrequent and imposes a minimal fine. Other penalties

are exercised usually following road accidents, though drivers of

public service vehicles responsible for accidents often manage to

escape. It may be more practicable to revise this legislation and

attach or incorporate, a detailed and precise list of offenses and

penalties 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 flne on site. Legislation should

introduce proper sanctIons to check pedestrian violatIon of t,affic

law.

Enforcement:

Enforcement Is a very vItal component of the traffIc enviroD~Dnt.

Unfortunately. this factor is suffering a serIous constraint.. 'filE:

strength of traffic pojice personnel deployed on the roads of Dhaka

city is 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 personnel. This acute shortage has made the

traffic police task frustrating and rather very diffIcult.

Inadequate strength of traffic pollee. in view of the prevailinK

traffLc s;tuaUon, has resulted in a dilemma concerning ]Jolice

intervention and discretion. This is a major ~eakness of the present

enforcemen~ system. To use discretion to best effect, officers need

to be aware of the rationale behind regulations. Proper training is,

therefore. required to attain the best effectiveness.
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CITIZEN INVOLVEMENT
MECHANISM

The general pubJic whose individual Jives are to be effected by the

implementation 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 to

ensure responsiveness of different transport actions to citizen
desires and to maintain citizen support of planning and
implementation.

Some form of organizational structure or mechanism should be

designated to enable direct involvement of the citizens of the

(;tJnccrned area in the plannillg process. A cornblna tion of some or

all, of the following techniques and activities is recommended to be

used to develop an effective citizen participation mechanism.

(a) Conduct studies and sample 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 ~nformation programmes to insure that citizens

are well informed regarding opportunities and problems.

•

I
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TERMINOLOGV

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 traverse a point or uniform section of a lane or roadwa)'

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

given point in a unit of time. Pedestrian density can either be
expressed in number of pedestrians per square meter or its

reciprocal; the number of square meters of area per pedestrian.

The I'assem;er Car Equivalent (PCEl:

~. 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 ear equivalent". The

values of PCE adopted for the conversion in this research are those

adopted by ESC~P (Economic and Social Commission [or ~sia and the

Pacific), except for cycle-rickshaw and push-cart. The ESC~P 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 (RHO) suggests 0.5 as a
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the cycle-rickshaw. This value implies

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 not supported

by practical analysis. The Indian Roads Congress (1976) recommended

"1.5" a practical value as a result of extensive field tests and

analysis. It also recommended "6" as the PCE value for push-cart.

These two values are adopted for this research. The PCE values
adopted for data analysis are shown in Table A-I.

Level of Service (LOS):

The 1985 lIil:hwayCapacity Manual def.ines Level of Servi.Ce as "a

qualitative measure describing operational conditions within a

traffic stream and their perception by motorists and/or passengers
maneuver, traffic interruptions. comfort and convenience. and

In analysing the adequacy of pedestriasn facilities. two important
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----------------------------------------------------------------
VEHICLE TYPE P.C.E.
----------------------------------------------------------------

Car. Jeep. Pick-up. Microbus
Truck
Bus

"uto-rickshaw
Motor-cycle

Pedal-cycle
Cycle-ri.ckshaw
Push-cart

3

3

0.5

0.5
1.5

6

----------------------------------------------------------------
Source: Shankland Cox Partnership. 1979.

The Indian Roads Congress. 1976.

Tab.Le A. 1

PASSENGER CAR EQUIVA.LENT
OF DIFFERENT VEHICLE TYPES

)

t
..(
I
I
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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:

where

Q V/A

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

v = mean walking speed (m/sec.), and

A = area per pedestrian in square meter (m'/ped.), termed here as
"area module •.

The recommended standards of LOS shown in Table A-2 incorporate

relative measures of the prevailing unit flow rates, area modules
and speed.
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Ta.ble A 2

WALKWAY LEVEL OF SERVICE CRITERIA

-------------------------------------------------------------------------------
Module

LOS (m2/ped.)

Flow
(ped.1min ./m
of width)

Speed
(m/sec. ) Comments-------------------------------------------------------------------------------

A 3.2 or more 23 or less 1.3-1.4 Free flow
No conflicts

Il 2.3-3.2 23-33 1.2-1.3 Normal walking speed
Minor conflicts

C 1.4-2.3 33-49 1.1-1.2 Restricted flow
Some conflicts
Walking speed controlled

D 0.9-1.4 49-66 1.0-1.1 Conflict
Walking speed restricted
DIff:iculty in passing

E 0.5-0.9 66-82 0.7-1.0 Frequent adjustment of gait
Walking speed restricted

0.5 or less variable to 82F less than 0.7 Shuffling and bunching
Extreme restriction of speed
Breakdown of flow

------------------------------------------------------------------t _
Source: Davis and Braaksma, 1987.
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Table B 1

PEDESTRIAN TRAFFIC FLOW SURVEY
MIRPUR ROAD

SURVEY SECTION 1 EAST SIDEWALK

Date: 28.10.1987 (Wednesday)
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Table B 2

PEDESTRI~N TRAFFIC FLOW SURVEY
MIRPUR ROAD

SURVEY SECTION

Date: 28.10.1987 (Wednesday)
Weather: Fine
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Table B 3

PEDESTRIA~ TRAFFIC CROSSING SURVEY
MIRPUR ROAD

SURVEY SECTION J

Date: 28.10.1987 (Wednesday)
Weather: Fine
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Table B. 4

PEDESTRIAN TRAFFIC CROSSING SURVEY
MIRPUR ROAD SURVEY SECTION 1

(100-11'1 STRIP OUT OF ZEBRA)

Date: 28.10.1987 (Wednesday)
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Ta.ble B 6

PEDESTRIAN TRAFFIC FLOW SURVEY
MIRPUR ROAD

SURVEY SECTION 2

Date: 26.10.1987 (Monday)
Weather: Fine

WEST SIDEWALK
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Table B 7

PEDESTRIAN 'TRAFFIC CROSSING SURVEY
MIRPUR ROAD

SURVEY SECTION 2

Date: 26.10.1987 (Monday)
Weather: Fine

(IOO-M STRIP)
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Ta.ble B B

PEDESTRIAN TRAFFIC DENSITY SYRVEY
MIRPUR ROAD

Date: 10.10.1987 (Sunday)
Weather: Fine

SURVEY SECTION 3

(Pedestrian densities were estimated along two strips "a and b" at
this section of 160 m each at east and west sidewalks. Densities are
expressed here as "Density Module" i.e., m2/ped.)

--------------------------------------------------------------------
EAST SIDEWALK

TIme "a" "b"
.est Sidewalk

"ar> "boo

--------------------------------------------------------------------
0700 2. I 3.2 9.6 7.50730 2.6 5.9 6.2 10.90800 1.7 4.4 7.7 9.60830 1.5 2.8 6.3 10.00900 1.3 2.4 5.9 7.50930 1.5 2.8 3.7 5.11000 1.7 2.9 ~.B 5.91030 1.6 2.2 3.5 4.61100 1.7 2.9 3.5 4.7
1130 2. I 3.0 3.4 5. t1200 2.2 5.0 4.9 4.41230 2.7 2.8 3.2 4.51300 2.2 4.4 2.9 3.91330 1.7 5.7 3. I 4.91400 2. I 6.1 1.9 4. I1430 2.6 4.4 3.0 3.31500 2.6 6.2 2.7 4.81530 3.6 4.9 2.5 5.51600 2.2 6.0 2. 1 4. I1630 1.8 4.4 2.0 4.11700 1.3 3.0 2.0 4.11730 1.5 2. I 2.4 2.91800 1.0 1.4 2.2 2.91830 1.1 1.9 2. 1 2.61900 1.5 2.0 2.1 2.41930 1.4 5.0 3.2 3.52000 1.3 4.4 3.6 4.0
--------------------------------------------------------------------
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Table B 9

PEDESTRIAN TRAFFIC CROSSING SURVEY
MIRPUR ROAD

"

SURVEY SECTION 3

Date: 18.10.1987 (Sunday)
Weather: Fine

(lOO-M STRIP)

[)I~I-:CTION \I -) I-: III ~I-:CTl ON W (- I-: I:~MIO- "---T IHI': HAI.l-: I'THAI.I': ,. ro r,\ I. TOTAl. HAI.l-: I'THAI.I': s, rOTA I. TOTAl. TOT.II,
,>

< I r; IIf; ..~q-IfiO I < I Ii IIIi ..~iq IriO I H I I' I~~G.~~I~.< I~l~(i .. 5" IfiO I M FI
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Table B 10

PEDESTRI~N TRAFFIC FLOW SURVEY
MIRPUR ROAD

SURVEY SECTION 4

Date: 25.10.1987 (Sunday)
Weather: Fine

EAST SIDEWALK
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PEDESTRIAN TRAFFIC FLOW SURVEY
MIRPUR ROAD

SURVEY SECTION 4

Date: 25.10.1987 (Sunday)
Weather: Fine

'WEST SIDEWAL.K
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Table B 12

PEDESTRIAN TRAFFIC CROSSING SURVEY
MIRPUR ROAD

SURVEY SECTION 4

Date: 25.10.1987 (Sunday)
Weather: Pine

(lOO-M STRIP)
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Ta.ble B 13

PEDESTRIAN TRAFFIC FLOW SURVEY
M.IRPUR ROAD

SURVEY SECTION 5

Date: 27.10.1987 (Tuesday)
Weather: FIne

EAST SIDEWALK
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Table B 14

PEDESTRIAN TRAFFIC FLOW SURVEY
MIRPUR ROAD

SURVEY SECTION 5

Date: 27.10.1987 (Tuesday)
Weather: Fine

WEST SIDEWALK
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Table B 15

PEDESTRIA~ TRAFFIC CROSSING SURVEY
MIRPUR ROAD

SURVEY SECTION 5

Date: 27.10.1987 (Tuesday)
Weather: Fine

ZEBRA CROSSING

- .. - .._-n I ~I.:r;r I ON ~~) E n I hll-Tr ION ~<~ I': 1:1l ," ~Hl'~'--- --~-_.. -._---- _ .._-_.-
r I HE HAI.E FEHAI.E S.rOHI. ror,11. HAI.E FEH ,I 1.1.: S. TOTM. rOTAI. TiHA!.

< r fi I t fj -:ill If;(} I <'(il'f;-~i,J,f;O~ II F < I (j II f)-SlJ I(JIll (lfijlfi-:i91(;O, H F I
U7:l0 /1 64 3 1/ 9 0 "79 20 !J!.I 6 32 0 0 I 0 38 I :)9 1-'0:1..1"(lBOO :. 4B :. 3 :. 0 !iR R fifi 7 16 0 2 2 0 23 .1 27 9:.iOH30 7 47 2 7 1/ 0 ~ifi IH 74 H 1:1 :. .1 2 0 2B 6 3.1 iO;;\()!.IO{) 2 36 3 4 :I 2 4 I 9 :i0 3 I H 0 8 3 I 21 12 33 .~J()~no 2 !'iJ :. 3 :. I liO 9 ti ~J 0 39 I 2 2 3 40 7 47 I! G1000 3 42 3 I " 0 4H 6 :14 2 Ii I 2 3 0 9 :, 14 fiS1030 6 !"is 2 2 3 2 fi3 7 70 3 18 2 6 2 I 23 9 32 lU:i1100 2 :19 3 4 7 0 64 1/ 7S 2 20 3 2 I I 2:1 4 I 2lJ 10.111 :If) :I >1!J :. :. 6 I !'i3 12 I;!"'i Ii 1/ Ii I 2 0 n

~ I
2fi ~Jl/100 ,.

4:l 2 4 " I :10 10 fiO I 4 2 I 4 2 7 14 7,1
.,

ino H 4H 2 2 :I 2 :IX 7 (is :I 14 4 4 3 0 21 7 . 28 931:100. 2 2H :I 4 ,- I :u 10 4:1 I 18 2 :I 4 0 21 7 :'B '/1
.,

Ino ,.
" , 3 " 0 :ltl 'I !i9 3 I'

,.
2 :, I ~J H :11 :1lI

., ., .,
1400 'J '13 3 H 2 0 Ii!) 10 9:-, " 20 0 " I 0 26 " 32 12l1430 :. H!'i 3 '/ 2 2 !H II 104 :. 2:, 2 1 2 I 32 4 :Hi I ~()1;-)00 3 29 I 4 3 1 33 8 " 3 :. 4 ,.

6 2 /1 13 2!"i 6&.,
1!'i30 6 4 I 2 2 7 0 49 '1 SB 6 3 2 4 7 2 1/ 13 24 ;121600 2 fiO 2 :. 1/ 2 64 18 H2 3 7 O. 4 3 0 10 7 17 9!.111;30 6 38 I 2 3 1 45 6 :11 3 2 I 3 I I 6 5 1/ 621700 7 71 9 2 :. I H7 8 9:; 4 14 " 6 2 0 23 8 31 1261730 6 /13 7 4 13 2 136 19 I!'is 2 IH 2 4 3 2 22 9 31 IRli1BOO 3 119 4 2 II 2 126 l!"i 14 I /1 64 I 2 7 1 77 10 H7 2nIH:lO (i 90 2 1 4 0 !J8 :. 103 n 74 2 Ii 11 (I 93 17 I/O 2131900 3 :is 2 3 3 I fiO 7 67 6 !"i3 I 2 2 0 60 4 64 131I!HO :I !"i2 3 6 2 0 !"iX H fifi H :jJ 2 4 Ii 0 .11 10 :d I 171000 0 4B 0 :1 6 0 .18 'J Sl 2 :$9 I 0 2 0 .12 2 .14 IU!



2~9

PEDESTRIAN TRAFFIC CROSSING SURVEY
MIRPUR ROAD SURVEY SECTION 5

(lOO-M STRIP OUT OF ZEBRA)

Date: 27.10.1987 (Tuesday)
Weather: rine
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Table B 18

VEHICULAR TRAFFIC FLOW SURVEY
MIRPUR ROAD

(SOUTH

Date: 02.11.1987 (Monday)
Weather: Fine

NORTH FLOW)
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l;rLlnt.i (;ranur.ar
Ttll<.J1 TutalTIME Jel:p Truck Bus Aulu- Motor Tolul I'olu I Pedal l'ush- Cycle Totul Totul Yefl. PCEI' ick- llick [ycle Vtlli . peE Cycle C•.U"l ~il:k. Vch. PCl~Up

!-l.Bus
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Table C 1

PEDESTR[AN TRAFFIC DENSITY SURVEY
NEW MARKET SHOPPING AREA

Location: Sidewalks where Mirpur Road bisects New Market Shopping
Area.

Date: 01.11.1987 (Sunday).
Weather: Fine.

(Densities are expressed here as "Density Module" i.e., m2/ped.)

--------------------------------------------------------------------
TIME

East Sidewalk

--------SECTIONS--------
I 2 3 4

West S.idewaJ.k

--------SECTIONS--------
1 234--------------------------------------------------------------------

0700
0730
0800
0830
0900
0930
1000
1030
1100
1130
1200
1230
1300
1330
1400
1430
1500
1530
1600
1630
1700
1730
1800
1830
.1900
1930
2000

1.8
1.1
1.4
1.2
1.0
.1.1
1.1
1.0
0.9
0.8
0.8
0.9
1.0
0.9
0.9
0.9
1.0
0.9
0.9
0.7
0.5
0.4
0.6
0.6
0.6
0.7
0.5

4.0
2.4
3.0
2.3
2.0
1.5
1.6
1.2
0.9
0.8
0.8
0.9
1.0
1.0
1.1
1.0
0.7
0.7
O.B
0.6
0.4
0.3
0.4
0.4
0.5
0.5
0.5

2.8
1.6
1.7
1.8
1.5
1.3
1.2
1.2
1.0
0.9
0.8
1.1
1.2
1.4
1.3
1.6
1.1
0.9
0.9
0.8
0.6
0.6
0.5
0.6
0.6
f).7
0.8

3.3
1.6
1.1
1.6
1.3
1.8
1.9
1.6
2. I
1.9
2.1
2.2
1.9
2.0
2. I
2.6
2. I
2.4
2.3
1.5
1.0
0.7
0.8
1.0
1.1
1.3
2.0

3.8 5.4
2.8 5.0
3.8 4.7
3.8 3.9
2.9 2.8
2.6 2.5
1.7 1.7
1.3 1.8
1.4 1.7
1.0 1.6
0.7 1.3
0.8 1.6
0.8 1.6
1.0 1.9
1.3 1.5
0.9 1.1
0.9 1.2
1.2 1.1
0.9 1.1
0.8 1.0
0.8 0.7
0.6 0.6
0.6 0.7
0.6 0.5
0.7 0.7
0.9 .1.0
0.9 0.8

1.5
1.2
1.2
1.5
1.2
0.9
0.9
0.8
0.8
0.7
1.0
1.0
0.8
0.7
1.0
0.8
0.9
0.8
0.7
0.7
0.4
0.7
0.5
0.5
0.5
0.7
0.9

2. I
2.3
1.5
1.5
1.1
0.9
1.2
1.0
1.1
1.0
1.1
0.7
0.7
0.9
1.0
1.1
0.8
0.8
0.8
0.6
0.4
0.5
0.5
0.4
0.5
0.7
0.9--------------------------------------------------------------------

Source: Field Survey.
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Table C 2

PEDESTRIAN CROSSING FLOW SURVEY
NEW MARKET SHOPPING AREA

Location: Mirpur Road ~isecting the-New Market Shopping Area.
Date: 13.01.1988 (Wednesday).
Weather: Fine.

(Flow is expressed here as ped./30 min.)

--------------------------------------------------------------------
TIME Sec. I

Over-
Sec.2 pass Sec.3 2+3

Total
Flow "R--------------------------------------------------------------------

0800
0830
0900
0930
1000
to30
I toO
I 130
1200
1230
1300
1330
1400
1430
1,,00
1530
1600
1630
1700
1730
1800
1830
1900
1930
2000

571
607
540
517
502
581
586
575
520
602
597
585
768
779
876
718
757
855
940
1295
1362
1252
981
897
854

402
521
396
664
627
551
645
744
651
548
665
641
794
1024
1146 -
1062
1215
1169
1244
1433
1427
1474
1748
1366
1170

16
23
49
90
160
264
452
514
588
646
619
582
560
566
595
554
617
1008
I145
1534
1556
1158
1022
680
578

2654
I I 15
-898
1205
to35
to58
887
882
1274
1196
1204
976

1106
to37
to 74
1030
1216
1168
1394
1283
1255
lto2
1018
1035
1055

3056
1636
1294
1869
1662
1609
1532
1626
1925
1744
1869
1617
1900
2061
2220
2092
2431
2337
2638
2716
2682
2576
2766
2401
2225

3643
2266
1883
2476
2324
2454
2570
2715
3033
2992
3085
2784
3228
3406
3691
3364
3805
4200
4723
5545
5600
4986
4769
3978
3657

0.5
L4
3.6
4.6
8.8
14.1
22.8
24.0
23.4
27.0
24.9
26.5
22.8
21.5
21.1
20.9
20.2
30. I
30.3
36. I
36.7
31.0
27.0
22.1
20.6--------------------------------------------------------------------

Total 15576 52484 87177----------------------------------------------------------_._--------
Flow at.overpass" R = 100 x ---------_-- _
Flow at overpass + Flow at the two adjacent sections

Source: Field survey.



254

VEHICULAR. TRAFFIC FLOW SURVEY
NEW MARKET SHOPPING AREA

(NORTH

Date: 10.01.1988 (Sunday)
Weather: FIne

SOUTH FLOW)

HOTO~IZEIJ VEIl[E!.ES tHlN.HOTO~IZEIJ VEIIIC!.ES
f;rUlld (;runuCar TuLilj TululT1HE Jet:p Truck Bus Aulo- HUlOf Totu I TotiJl PeiJiJl Push- CYt; Ie Tutul Totul Vch _ per:Piek- ~i(;k Cycle Veil. PCE Cyt: Ie CurL }?it:k. Yell. PCE

U"
H.BllS

ORIIO 2~9 I 13 26 32 :I:il ~23 52 fi ~I~ ~72 fiR] R23 IllifiOR:IO 32fi 0 :l~ ~~ " ~J U~ 5fiO ~I 0 5M fi75 922 [ IJtlJ l,tR2OCJOO 2lJfi 0 ~fi :1-1 92 ~RR 53<1 fi2 R R2R XlJ/\ 1321 13Rfi [X55
01..130 2~2 fi 26 ~R [01 ~23 ~37 ~j4 ,- lifi() .,j ~J 1077 1162 J 51.1

_.
1000 20:.1 :. :l7 RO 100 ~27 -1fil 107 7 !.IRO 10901 1566 1521 2027t030 271 R 3~ R2 II~ 50lJ !'i:Hi ~O 12 1076 I 17~ 1731 IGB7 nfi7I100 ]:;-1 I] n 95 IOlJ !ilj3 fiO!.! lJ9 10 120R 1317 1922 l!.lIO 2531II:10 ]20 10 ]0 112 In 59" Ii I J "fl) 7 1197 12R3 IR77 IR77 2"90[200 ]13 I] 2R R~ II0 55] 580 R2 R 1351 IHI 2116 199" 26961230 30 R 32 R7 99 569 fiOO RO :, 1531 1616 23fi7 211\5 29671300 20lJ 7 27 103 fi~ ~ I0 _ H6 1i8 R 12fi7 13~3 l!.lln 17:iJ 2"291330 227 10 26 B 7& ~ IR ":12 RO 17 l!fi9 1266 1896 Hi/H. 23~ RI~OO 1M 3 2~ 67 6~ 3~2 3 Ii" fi"- 3 998 1065 15.17 I~07 191 t1~30 20:' 12 36 103 fiO 41 fi ~R2 7~ 12 R8fi 972 1138 1388 1920
1500 199 7 34 77 ~~ 3fifi ~2~ 71 6 1051 112R 16~8 I~9~ 20721530 194 5 31 95 53 378 ~2~ 66 R 119" 1268 1872 16~6 22%1600 197 7 3~ 91 70 399 ~~6 6~ 7 1061 1132 1666 1531 21121630 232 fi 22 R8 ~5 393 ~27 67 II 1128 1206 1792 1599 22191700 247 ~ 29 102 53 1135 05 72 12 11159 15113 2297 1978 27721730 2l(i 0 38 10~ " ~ ~02 1156 102 1R I~Ol 1521 2261 1923 2717IROO 239 6 3~ 70 37 386 H8 106 I~ 1396 1516 2231 1902 267YIR30 237 10 26 91 61 ~25 ~67 9Y 16 1130 12~5 18~ I 1670 230R1900 252 18 19 R~ 13 ~21 ~H ~R 2() 982 1050 1611 1471 2091
1 ~no 265 II 18 fiR 32 JYII 06 !ilj . 12 97S 10116 I !Ifill IIIII() 2()(}()2[)()0 2 ti I 10 20 Rfi 5S ~32 1165 R2 tR 993 1093 1639 I~25 210-1

.



255

Ta.bleC 4

VEHICULAR TRAFFIC FLOW SURVEY
NEW MARKET SHOPPING AREA

(SOUTH

Date: 10.01.1988 (Sunday)
Weather: Fine

NORTH FLOW)

MorO~IZED VEilICI.ES IIIIH-MorO~IZED VEIIICI.ES

LYI;lcJruLill

f:ri..lllU CrilntlCur
ToUt J To.LulriME 1I~{:p Truck Bus f\ulo~ loioLor Tul.al TOLul l' (~tliJ I I'IIStJ- lOlul Veh. I'CEP j (;k- !-lick [;yc J c Veh. peE Cycle Cilr L ~ick. Yell. PCEUp

H.Bus

OXOO U""d -{ ~2 41i IH 26~ 353 R~ 5 41Fi j --- BDti R3:J 11591:1/:)OH30 2J:i "I 35 5fi 35 :1"10 13"1 .10 I 6J.1 I 6S5 :JO 1025 13R~O~OO I"IX 6 2!J 15 36 2~J4 3~6 3-1 2 "fBI ,,1"1 1201 1111 15"70~30 16fi 3 3~ "I~ 26 303 36~ .12 ~ 942 :JRB 1458 1291 IX221000 II X 6 2~ 60 ~6 251 291 36 6 89~ 936 1395 II!JO ]6(\61030 145 6 3 I 102 53 3J"1 3X:1 W 7 II/H, 12]] IH~I 1570 22261100 170 3 29 90 :)R :ISO :U\5 2J ~ I2 J.1 I I2.1I 18:17 1591 n~21130 2Hi I~ 29 "/I Sf) "t G ~'/ ~ J{} I; 1 182 I L:: 1 R la24 I tiJ-1 229B1200 IH~ H 23 "16 53 3~~ 3HO 6~ II 13 J"I II .112 210.1 J756 2~X41230 201 "I 32 92 X5 ~I"I 453 66 13 1301 1:l80 2063 1797 25161300 220 5 28 88 68 409 4~1 61 1 1280 i I3~8 1976 1757 2~1"I1]]0 230 "I 26 80 51 39<1 435 5~ 8 1211

1

1303 1937 1697 2372I~OO 208 10 30 65 56 369 121 .13 23 136"1 1.133 2210 1802 26311430 322 10 62 100 95 51\9 686 "12 II 1070 1153 170"1 1"142 239JISOO 2HI X 58 II ~ 85 54fi fi36 "10 22 986 Ion 1646 1621 22ft21530 166 3 31 "14 6"1 341 J"l6 86 "I 9~6 1039 1504 13H0 18801600 133 12 30 91 13 309 J"l2 68 8 966 1042 1531 1351 IY031630 163 6 26 106 55 356 393 60 1"1 955 1032 1565 1388 1~5X1"100 185 2 ~3 121 ~O 441 ~86 ~"I 16 1264 13"1"1 2041 1818 2527n30 250 2 34 122 n 500 526 83 13 1329 1.125 2113 1925 26391800 20X 3 32 113 n ~2X 462 "16 10 112~ 1210 1"184 1638 2246IX30 203 I 23 126 86 0139 ~~~ 6"1 8 1233- 1308 1931 1"14"1 23751900 216 :. 26 109 131 48"1 4X~ :)9 "I 980 10-16 1542 , 533 20261930 175 X 18 X8 RS n~ 38~ ii7 "I ~OS lUS9 15:i3 1.133 19372000 I ti2 13 I~ 93 8"1 36!) 3XO :JO 2 RSS ~IO 132~ 1279 I"lO~

i



r

ACCIDENT Dp..TA



256

Table D 1

CASUAL'.I".I ES BV CLASS OF I~OAD USEI?S (1985)

DIIAKA MI':TI~OPOL I TAN AI~EA

-----------------~~------------------~~-----------------~-----------------------------
Pedes. Driver IIc.lpcr PUSSftr M.C. R.1' . I'.C. OLhcr ToLa.l

Month Cases F S F S F S F S F S F S F S F S F S
--------------------------------------------------------------------------------------
Jan. 152 3 II 5 2 ~ ~ 2 0 7 II 18 37
feb. 127 2 7 2 0 2 3 3 0 2 2 2 10 15 19 H
Mar. 1~2 5 I~ 0 3 2 6 9 0 2 0 3 0 0 II 1 I 2~ ~3
Apr. 155 8 0 2 0 3 3 5 0 0 2 0 I 7 17 12 38
May 159 ~ 19 2 2 0 2 15 0 2 0 8 1 I 19 50
Jun. 152 6 12 0 0 0 7 16 0 2 0 3 0 0 6 1 19 3°.)
Ju.l . 170 5 I 6 0 2 0 2 2 0 2 5 2 7 8 I !J H
Aug. 163 ~ 1ft 3 0 0 Ii 13 0 3 2 2 0 0 5 12 18 ~8
Scpo 132 3 19 2 5 17 0 0 0 0 0 5 ~ 16 ~3
Oct. 172 9 26 0 2 0 0 7 II 0 2 0 0 I ~ 26 20 fi9
Nov. 155 3 13 2 0 0 I 2 18 0 I 0 2 0 0 2 7 9 ~2
Dec. 1~5 8 17 0 ~ 2 9 23 I 3 2 3 0 2 ~ 7 25 61

-----------------------------------------------~~-------------------------~-----------
Pedes. : Pcdeslriun
Passgr: Pnssenf:er
M.C. , Molor-eye J ,j sl
R.I'. , Rickshaw pu Iler
I'.C. , Pcuu I-eye list

F Fatol ilics
S , ScrJous jnjurics.

Source: Dhaka MClropol i lan Pol i.ce - Trurt .if: lJivis.ion.



c/\SU/\I. .•. I ES BV CI./\SS OF I~O/\I) USEI~S (' !HHi)

DII/\K/\ METI~OPOI. I T/\N /\I~E/\

--------------------------------------------------------------------------------------
Pedes. Driver lIe.lper PnssF,r M.C. R.I'. I'.C. Other rot.a.!Month Cases F S F S F S F S F S F S F S F S F S---------------------------------------------------------------------------------------

Jan. 160 7 18 0 2 0 0 8 16 0 2 0 5 21 21 61Feb. 152 II 13 I 0 I 9 J3 0 0 0 0 0 3 1 ~ 2~ ~2Mar. 140 4 II 0 0 I 2 18 0 0 3 0 9 13 17 HApr. 116 3 I~ 2 0 0 I ~ 19 0 0 ~. 0 0 to 10 31 HMay 122 ~ 9 0 0 0 0 5 1~ 0 0 0 1 3 6 13 31Jun. 151 8 16 2 5 2 3 7 13 2 2 3 0 0 9 14 31 56JuI. 1~8 10 15 ~ 0 2 ~ 21 0 0 0 2 0 2 2 II 17 57Aug. 162 6 23 0 3 0 ~ 6 17 3 0 ~ 0 2 5 15 60Sep. lH ~ 1 I 0 0 7 16 0 0 2 0 3 12 17 ~2Oct. 128 7 8 0 0 0 5 I~ 0 0 0 2 6 16 30Nov. 96 6 13 3 0 2 7 .15 0 2 0 0 0 0 3 5 17 ~O iDec. 130 5 21 ~ 2 6 18 2 2 11 17 61--------------------------------------------------------------------------------------
Pedes. : Pedestrian
Passgr: Pnsscnl:cr
M.C. , Motor-eye,1 i sl
R. 1'.' Ricksha. pu Iler
I'.C. , Pcdu I-eye; lis t

F Fatal.i t.ies.
S , Ser.ious injuries.

Source: Dhaka Mclropo I i Lan Police - Trarrie Division.
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'1'"1>1,,U 3

CASU ALT I ES HV CLASS OF I~OAD USEI~S (1987)

DHAKA MI':TI~OPOL I TAN AREA

------------- .._---------------------------------------------------------------------._--
I)clios. Drivnr Helpcr Pas~v.r M.C. 1l.1l . P.C. Other Toto.'Month CUf:OM V ~ F S V S F S F S F S F S F S F S-------------------------------------------_._-----------------------------------------

Jan. 151 6 16 0 2 0 9 24 0 2 0 2 0 0 5 14 20 61Feb. 125 7 25 0 0 I 0 7 'J 0 0 0 0 2 12 18 HMar. 154 8 2R 0 3 0 2 4 17 0 3 0 4 0 3 14 16 71Apr. 158 II 19 0 0 3 7 II 0 2 0 2 0 0 2 13 21 50May 1M 'J 31 2 6 0 " 28 ~ 2 2 0 2 4 21 23 ~EiJun. 167 II 27 0 2 6 23 0 3 0 3 0 0 3 15 22 7:lJul. IH 5 19 0 2 0 0 6 16 I 2 0 12 I~ 53Aug. 127 9 17 2 2 /1 2/ 0 2 0 () 3 14 26 59Scpo 13~ 10 , 2 0 0 0 0 8 8 0 0 0 0 7 18 :10
Oct. 160 8 28 0 f; 17 0 2 3 0 0 3 17 19 fi9Nov. 100 4 I~ 0 0 0 0 12 0 0 2 0 0 7 6 3fiDec. 116 8 II 0 2 0 4 9 0 0 0 2 ,.

I~ :11.J

-------------------------------_._---------._-------------- -----------'-----_._------------
I.odes. : Pcdcstr ian
Passgr: Pass:cn(~cr
M.C. , Motor-cycl.ist
R.P. , Rickshaw pu Ilcr
P .C.' PedoJ-cycllst
V FoLuU ties.
S , Scr inus injuries.

Souree: Dhaka McLropo Ii I.un Po lice - Trarril; Division.



259

BIB L lOG RAP H Y

I. Ahmed, S.N. and Iloque, A.M. (1988), "Transportation and Traffic in
Dhaka: Revi.ew 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.

2. American Association of State Highways and Transportation Officials
(1973), 11 PoliQ on Design of Urban Highways and Arterial Streets,
AASHTO, Washington.

3. Antoniou, J. (1971), Environmental Management: Planning for Traffic,
McGraw-llill, Berkshire.

~. Baker, I., Thomson, J.C. and Bowers, 1'.11.(198:;), "ChHdren and
Traffic", Ekistics, vol.:;2, pp.2~7-252.

5. Bang1adesh lIureau of SLat.isties (1986), StaLlstlcal Yeurbook of
Bangladesh, Ministry of Planning.

6. lIaqee. L. (1!J79),11 Study of TraffIc in Old Dhaka, unpubLished MURP
Thesis, Department of Urban and Regi onal Planninl:, Ilanl:ladesh
University of Engineering and Technology, Dhaka.

7. Bashar, S.II.M.A. (1988), "Planning and Development of Dhaka City",
paper presented in the seminar 'Dhaka 2000' organized joint1y by the
Institute of Engineers lIangladesh, BangladeSh Institute of I'lanners
and institute of Architects Bangladesh at the Institute of
Engineers, Dhaka, June 2-3.

8. lI.ickerton, F.W, (1985) , "Pedestrian Priority Areas " The P1anner,,vol.71, nO.2, pp.xiv.
9. 1I1ack, J. (1981) , Urban Transport Planning: Theory and P,"actice,Croom Helm, London,

10. Bovy, P.H.
Developing
California.

(1975), "Non-motorized Urban Transport in Developed and
Countries", Information Circul.ar ~1, University of
Berkeley.

11. Buchanan, C. (1963), Traffic in Towns, London: HlISO.

12. Coeymans, J.E., Cea, J. and Ortuzar, J. (1985), "Evaluating Traffic
Management in a Developing Country", Traff.ic Engineering ~ Control,
vol.26, pp.262-265.



260

13. Coombe, D., Dix, M. and Turner, D. (1987), "The Development and
Appraisal of Traffic and Environmental Management Schemes. in
Parliament Square", Traffic Engineering ~ Control, vol.28, pp.277-285.

14. Copeland,
Ekistics, P. (.1984),' "Feet Accompli: Linking People with Places",

vol.5l, PP.216-223.

15. Davis, D.G. and Braaksma, J.P. (1987), "Level-of-Servise Standards
for Platooning Pedestrians in Transportation Terminals", ITE
Journal, vol.57, nO.4, PP.31-35.

16. Department of Scientific and Industrial Research (IQ65), Research on
TraffIc, London: HMSO.

(1983), "Project Performa
Signals and Pedestrian

17. Dhaka Municipal Corporation
Installation of Road Traffic
unpublished document.

for the
Signals" ,

18. Diandas, J. (1984), "Alternative Approaches to Transport in Third
World Cities", Ekistics, vol.Sl, pp.197-212.

19. Dicky, J.W. (1975), Metropolitan Transportation Planning. Tata
McGraw-llill, New DelhI.

20. Dlx, M.C. (1985), "Road Users and the Police", TraffIc EnKineerlng ~
Control, vol.26, pp.73-74.

21. Gakenheimer, R. (1984), "Strategic Planning for Transportation in
the DevelopIng World", Ekistics, vol.51, pp.160-164.

22. Grayson, G.B. (1987), "Pedestrian Risk in Cross.i.ngRoads: West
London RevisIted", Traffic Engineering ~ Control, vol.28, PP.27-30.

23. Haider, M. (1988), "Dhaka Shaharer Traffic Babosthar Unnoty 0
Prashang.i.k Chinta" (Improvement of Traff.i.cSystem in Dhaka City and
Relevant Thoughts), Weekly Robbar, April 10.

24. Hass-K1au, C. (1986), "EnvIronmental Traffic Management in Britain _
Does It Exist?", BuIlt Environment, voL 12, pp.7-19.

25. HIlls, B.L. and Jacobs, G.D. (1981), "The Application
Countermeasures in Developing Countries", Traffic
Control, vol. 22, pp.464-468.

of Road Safety
Engineering .:!:

26. Hoque, M.M. (1982), "Design and
Prerequisite for Traffic Safety",
Engineers (Bangladesh), vol.l0, nO.2,

Control of Intersections: h
Journal of the Inst.i.tutionof
pp.13-18.



\ .

=ti'i~".
1J
~
"/

40. Maycock, G. (1985) , "Accident
Researching the Relationship",
voL.27, pp.262-268.

262

Liability and Human
Traffic Engineering

Factors
+ Contro I,

41. Ministry of Communications (1983), "Report of the Committee
Constituted to Study' and Identify the Causes of Road Accidents and
to Suggest Remedial Measures", Government of Bangladesh.

42. Ministry of Law and Land Reforms (1983), "The Motor Vehicle
Ordinance 1983", Government of Bangladesh.

43. Monheim. H. (1986), "Area-Wide Traffic Restraints - A Concept for
Better Urban Transport", Built Environment, vol.I2, pp.74-82.

44. Monheim, R. (1986), "Pedestrianization in German Towns: A Process of
Continual Development", Built Environment, vol. 12, pp.30-43.

45. New Nation Report (1988), "10 Per Cent Driving Licences in City
Fake", The New Nation, July 20.

46. O'l'laherty, C.A. (1974), Highways, Vol 1..: Highways and Traffic,
Edward Arnold, London.

17. Pasr icha, P.S. (1983) , "Pedestri.an P Lanning In Greater Bombay",
Traffic Engineering ~ Control, vol.24, pp.62-67.

48. Planning Commission ((974) ,
Transport Report, Vol.2,3",
Bangladesh.

"Transport
Ministry of

Survey: Road and Road
PlannIng, Government of

49. RahI, H.Y. and Ahmed, S.N. (1983), "Traffic Operational Problems in
Dhaka City", Journal of the [nst.itutIon of r:ngineers (BangLadesh),
vol. II, nO.4, pp.33-37.

50. Ritter, P. (1964), Planning for Han and Motor, Pergamon, London.

51. Roess, R.P. and McShane, W.R. (1987), "Capacity and Level-of ServIce
Concepts in the Highway Capacity Mannual", IrE Journal, vol. 57,
nO.4, pp.27-30.

52. Rosenberg, G. (1984), "PolIcy OptIons for Transport and Peaestrians
in Large City Centres", Ekistics, vol.51, pp.2t2-215.

53. Shafiq, M. (1985), "Dhaka Nagarke Bachatey
o Koekty Prostab (To Save Dhaka City
ProposaLs)", Weekly Richitra, August 9.

Hobey - Sarak Parikalpana
Road Planning and Few

54. Shankland Cox Partnership
Integrated Urban Development
prepared for the Government of

(1979) "Dhaka
Project (Working

Bangladesh.

Metropolitan Area:
Paper: Transport)",

)



261

and Andreassen, D.C. (1986), "Pedestrian Accidents: An
by Road Class", Traffic Engineering ~ Control, vol.27,, ---- ------

Hossaip.
StUt;y -Of
on Human

F'".,.

28.

27. Iloque, M.M.
Examination
pp.391-397.

II. (1987), "Urba~ Travel Ilehaviouri n Bangladesh: A Case
Dhaka", paper presented at the Third International Congress
Settlem~nts at the-University of Bombay, January 22-25.

29. Institute of Transportation EngIneers (1976), Transportation End
TraffIc &QgIneerinr: lIandbook, Printice lIalL, New Jersey,

30. Institute of Transportation Engineers (1986), "Pedestrian Control at
Signalized Intersections", TTE Journal, voJ.56, no,2, pp.13-15.

31. J.slam, M.S. and NabI, A.S.M.M. (191111),"Population Projection of
Dhaka City", 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.

32. Jacobs, G.D., Maunder, D.A.C., and Pouracre, P.R. (1986),
"Characteristics of Conventional Public "ransport Services In Third
World Cities", Traffic Engineering ~ Control, vol.27, pp.6-II,

33. Jacobs, C.D. and Sayer, l.A. (19114), "Road Accidents In ileveloping
CountrIes Urban Problems and Remedial Measures", TRi~L I?eport, SR
1139, Department of Transport, Crowthorne (Transport and Road
Research Laboratory).

34. Jacobs, [;.0., Sayer, I.A. and Downin!:, A.J. (1981), "A PreLiminary
Study of Iload User Behaviour in Developing CountrIes", TRI(1.Report,
SR 646, Department of Transport, Crow thorne (TRRI.).

Restraints on Major
Built Environment,

Traffic
Germany" .

"Environmental
Republic of

35. Keller, 11.11. (1986),
~,i Roads in the Federal
"';;1' vol.I2, pp.44-59.

36. Khan, O.A. (1987), "Enforcement of Traffic Rules", The Bangladesh
Observer, January 7.

37. Kirby, R.F. and Tagell, M.T.
Manila: Formulating Traffic
Control, vol.27, pp.262-268.

(19116), "Traffic Management in Metro
Policies", Traffic Engineering ~

38. Kirby, R.F. and
Manila: Specifying
~ Control, vol. 27,

Tagell, M.T. (1986), "Traffic
Traffic Management Measures",
pp.332-338.

Management in Metro
Traffic EngIneering

39. Kraay, J.II. (1986), "Woonerven and other Experiments in the
Netherlands", Built Environment, vol.12, pp.20-29.

',"
;": ~.~-. ~,.. :. '..

"

!.



t

263

55. Sharma. S.L (1985).. Principles. Practice and Design of Highway
Engineering, S ..Chand and Co., New Delhi.

56. Smith, J. ( 1985), "Pedestrianization - Shopping Streets in
Scotland", The Planner, vol.71, nO.5, PP.12-16.,

57. The Indian Roads Congress (1977), "Guidelines on Regulation and
Control of Mixed Traffic in Urban Areas", IRC 70, New Delhi.

58. The Indian Roads Congress (1976). "Tentative Guidelines on Capacity
of Roads in Rural Areas", IRC 64, New Delhi.

59. Werlin, H.H.,(1984). "Urban Transportation Systems in the Developing
W,6'rld", Ekistics, vo1.51, PP.192-196.
J

60.:Whyte, W.H. (1984), "The Gifted Pedestrian", Ekistics, vol.51.
pp.224-230.

61. Won, J. (1984). "Transportation System Management - The Case of
Korea's Major Urban Settlements", Eklstics, vol.51, pp.164-172.

62. Worthington,
Evolution of
pp.260-266.

C.A. (1984),
a Pedestrian

"The Denv~r Technological Centre:
Oriented Community". Ekistics, vol.51,

I

/


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092
	00000093
	00000094
	00000095
	00000096
	00000097
	00000098
	00000099
	00000100
	00000101
	00000102
	00000103
	00000104
	00000105
	00000106
	00000107
	00000108
	00000109
	00000110
	00000111
	00000112
	00000113
	00000114
	00000115
	00000116
	00000117
	00000118
	00000119
	00000120
	00000121
	00000122
	00000123
	00000124
	00000125
	00000126
	00000127
	00000128
	00000129
	00000130
	00000131
	00000132
	00000133
	00000134
	00000135
	00000136
	00000137
	00000138
	00000139
	00000140
	00000141
	00000142
	00000143
	00000144
	00000145
	00000146
	00000147
	00000148
	00000149
	00000150
	00000151
	00000152
	00000153
	00000154
	00000155
	00000156
	00000157
	00000158
	00000159
	00000160
	00000161
	00000162
	00000163
	00000164
	00000165
	00000166
	00000167
	00000168
	00000169
	00000170
	00000171
	00000172
	00000173
	00000174
	00000175
	00000176
	00000177
	00000178
	00000179
	00000180
	00000181
	00000182
	00000183
	00000184
	00000185
	00000186
	00000187
	00000188
	00000189
	00000190
	00000191
	00000192
	00000193
	00000194
	00000195
	00000196
	00000197
	00000198
	00000199
	00000200
	00000201
	00000202
	00000203
	00000204
	00000205
	00000206
	00000207
	00000208
	00000209
	00000210
	00000211
	00000212
	00000213
	00000214
	00000215
	00000216
	00000217
	00000218
	00000219
	00000220
	00000221
	00000222
	00000223
	00000224
	00000225
	00000226
	00000227
	00000228
	00000229
	00000230
	00000231
	00000232
	00000233
	00000234
	00000235
	00000236
	00000237
	00000238
	00000239
	00000240
	00000241
	00000242
	00000243
	00000244
	00000245
	00000246
	00000247
	00000248
	00000249
	00000250
	00000251
	00000252
	00000253
	00000254
	00000255
	00000256
	00000257
	00000258
	00000259
	00000260
	00000261
	00000262
	00000263
	00000264
	00000265
	00000266
	00000267
	00000268
	00000269
	00000270
	00000271
	00000272
	00000273
	00000274
	00000275
	00000276
	00000277
	00000278
	00000279
	00000280
	00000281
	00000282
	00000283
	00000284
	00000285
	00000286
	00000287
	00000288
	00000289
	00000290
	00000291
	00000292
	00000293
	00000294
	00000295
	00000296
	00000297
	00000298
	00000299
	00000300
	00000301
	00000302
	00000303

