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ABSTRACT

'Safety first' is given top most priority in any kind of activity within the transportation

planning process. The faults in existing roadway design elements result in innumerable

direct economic costs accounting from damage to vehicles. property and medical services

for the injured, together with productive potential losses from the injured and death or

human lives. According to World Health Organization (WHO. 1989). road accidents claim, '

some 600,000 lives and over 15 million persons are injured every single year throughout

the world. This represents more than one life lost every minute and an injury everv 2

seconds. Two thirds of the victims come from the Third World. A TRL Study (1991 )

estimated the minimum annual cost to be I '7c or these countries Gross "'ational product

(GNP) resources which they can ill afforr! to lose. On this basis. the total annual cost I'or

third world countries is at least 25 billion US dollars. In terms or road safety. Bangladesh

stands 7 in ranking with deaths/l 0.000 vehicles below 55 and the personal risk of dying in

a road accident. it stands 27 in ranking with death/lOO.OOO people below 2 (Nlost rates

1989 or 1990 sources IRF. IRT AD. country papers).

In this project work, a comprehensive analysis has been shown on the safety aspects or

roadway design elements in Metropolitan Dhaka. The main attention has been drawn on the

two aspects of roadway design elements for safety viz. facilities for pedestrian safety such

as footpaths, zebra crossing. foot-over bridge. underpass. safety fences & barriers etc. and

vehicular movement safety such as road humps. road markings. medians. traffic signs.

channelization and traffic islands etc.

An extensive literature review has been conducted to understand different low-cost

engineering practices to identify various roadway design elements and understand there

potential in improving safety around the world.

Field observations at different important locations of the Metropolis have been made to

identify and analyze the safety threatening aspects of the existing road design elements. A

number of still photographs have been taken to show how these elements are generating, ,

safety threats to pedestrians as well as vehicular movement.
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It has been found that safety fences and barriers are not properly repaired and no painted
markings are applied for visibilty at night, sub-standard median width with no pedestrian
refuge facility from mid blocks, barriers with exposed sharp end, footpaths are occupied by
hawkers and petty dealers, street trading are reducing roadwidth, zebra crossings are
faded, road markings are eroded, traffic signs are not mostly cared for by road users.
pedestrians are crossing at grade instead of foot over bridge,narrow underpass , road
humps are not marked, raised manhole covers on the road surface are giving threats toward
safer vehicular movement. A number of safety threatening elements have been identified

within the Metropolitan area and recommendations have been made accordingly for
remedial measures.

The findings of this study would help the policy makers and the safety engineers and
planners to formulate for future strategies in improving the existing roadway design
elements.
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1.1 INTRODUCTION

'Safety' should be a major consideration in road planning. design. construction and
reconstruction program. Indeed safety can be best guaranteed through building greater
safety into roads. The existing road design elements affecting safety can bc identified.
modified and improved from engineering consideration for the sake of safety benefits. In
the developing countries such as ours, Icss attention is givcn to systcmatic safety-benefits
during designing roads, highways, bridges or any other construction works. During
construction, no highway standards are followed and roads arc found to be poorly

designed. TRL guide (1991) noted that highway design standards in many developing
countries tend to be either outdated and no longer relevant or clse simply too dircct a
translation from overseas without appropriate modification for thc particular needs of thc
developing country. The standards usually ignore pedestrians, other non-motorized traffic
and motor cycles. Jacobs (1976) showcd that accidcnt ratcs for developing countries wcre
considerably higher than in industrialized countries for similar levels of geometric dcsign
and vehicular flow.

TRL guide (1991) argued that it is possible to improve road safety characteristics markedly
at little or no extra cost, provided the road safety implications of such design elements arc
considered at the design stage. Furthermore there is evidence in the Iiteraturc that dramatic
reductions in crashes could also be achieved following improvements of the geometric
elements of the existing roadways by subsequent introduction of safety or environment
rclated measures (e.g. facilities for pedestrians, road humps. intcrsection improvcmcnts
etc.) The problems identified in the study area threatening safety are incorrect design of
road humps, iron made median spikes,eroded road markings.missing road traffic signs.
narrow overbridge and steep underpass,untreated sharp end of barriers etc.!t all requires full
or moderate refinement to ensure safety of existing road design elements.

The three basic E's of traffic engineering (engineering, cnforcement and education) have
been duly noticed. But major priority has been given on the safety aspects of roadway
design elements. The faulty features, dcfective barriers. inappropriate safety fences have
been observed at different places of the study arca and photographs have also been taken for

physical interpretation. Pedestrian facility in the form of sidewalk, over bridge or underpass
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has been evaluated. Vehicle movement facility and safety related hazards have been pointed,
out.

Concerning Dhaka Metropolitan City Hoque (1981) made some investigation on traffic
accidents in Dhaka - a study on roadway safety [I] and further in (1991), he had a study on
accident investigations and safety improvement of Dhaka-Aricha Highway [2]. Hoque M.M
(1990) and (1995) presented some research work on road safety problems in Bangladesh
and improving road safety [3] & [4J. Ahsan (1990) conducted study on mass transit in
Metropolitan Dhaka [5]. Among others Sonia (1996)studied on truck involvement in road
accidents in Metropolitan Dhaka [6]. Akter (1996) studied on the effect of non-motorized
transport over the performance of road traffic in Metropolitan Dhaka [7]. Chowdhury
(1996) studied on low cost safety improvements of selected arterial roads in Metropolitan
Dhaka [8]. But very few within their limited scope conducted research on the safety aspects
of roadway design elements in Metropolitan Dhaka.

In this project, a study has been conducted on the 'Safety aspects of roadway design
elements in Metropolitan Dhaka'. The main attention has been drawn on the two aspects of
roadway design elements for safety viz. facilities for pedestrian safety such as footpaths.
Zebra-crossing overbridge, underpass and traffic barriers etc. and vehicular movement
safety such as medians, road humps, road markings, traffic sign. roadside hazards etc.

1.2 SCOPE OF THE STUDY

Many organizations, research bodies. institutions. traffic englneenng authorities and
professionals have engaged themselves in studying the safety phenomena of road network
both in home and abroad under various circumstances. In this context. World Health
Organization (WHO, 1989) published a Technical Report on "New approaches to improve
road safety". Oppes and Koornstra (1962), Mohan (1992), Hoque (1991) among others are
involved in research activities relating to different aspects of road safety problem using both
local and regional data.

Here two m,~or issues of road design elements have been taken into consideration for safety
viz. safety for pedestrian facilities and vehicle movement facilities. The faults found in the
existing road elements have been marked in the light of safety criteria and due
recommendation has been made. Photographs of different road clements within the
Metropolitan area have been taken for analysis and review. The literature review has been

consulted in this regard. The research is undertaken to provide a safe, efficient road network
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eliminating the road hazards and inconveniences of the design elements and thus ensure
maximum safety for road users.

This study could be utilized in understanding and detecting the defects and faults in the
prevailing roadway design elements in the metropolis.

The study would help the policy makers and the safety engineers and planners to formulate
for future strategies in improving the existing road safety condition.

1.3 OBJECTIVES OF THE STUDY

The aims of this study are:

i) To cany out extensive literature revicw to understand different low cost engineering
practices and to identify various road cngineering design features and understand
their potential in reducing crashes and their severity.

ii) Field observation and still photographs would bc the basis to idcntify and analyze
faults in existing road way design elements i.e footpaths. overbridge. underpass.
barriers, medians, shoulders, road markings etc. in Metropolitan Dhaka.

iii) To recommend some remedial measures.

1.4 ORGANIZATION OF THE THESIS

Chapter 1 is the introductory chapter which includes introduction. scope of the study.
objectives of the study and organization of the thesis.

Chapter 2 illustrates the literature review in this field. It discusses road safety problems in
developing countries - scale and nature of the problcm. highway design practices and gives
emphasis on the learning from industrialized countries.

It again discusses roadway design elements with the problems faced by the developing
countries and subsequently some safety improvement techniques have been highlighted.

Chapter 3 elaborates some key design issues considered In the design of road way

elements and also some systcms approach to road safety with some traffic calming
nleasures.
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Chapter 4 evaluates the existing road design elements for pedestrian and vehicular
movement control from safety aspects and suggest some remedial measures to the problems
identified.

Chapter 5 is the concluding chapter which focuses on the results and findings of the
safety aspects of road elements and puts recommendations for Dhaka Metropolitan road
feature improvement.
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CHAPTER 2
LITERA TURE REVIEW

In this chapter, a comprehensive study has been made regarding safety of roadway design
elements faced by the developing countries. And some low cost safety improvemcnt
techniques adopted by different countries of the world with respect to the particular
problems have also been described and evaluated.

2. I ROAD SAFETY PROBLEMS IN DEVELOPING COUNTRIES
2. I. 1 Scale and Nature of the Problems in Developing Countries

It has been estimated that over 600,000 persons die and 10-15 million persons are injured
every single year in road accidents throughout the world. Detailed analyses of global
accident statistics by the UK Transport Research Laboratory (TRL) and others indicate that
fatality rates per licensed vehicle in developing countries are very high in comparison with
the industrialized countries. Fatality rates in the developing world can often be 20 to 30
times as high as those in European Countries (Fig. 2.1 ).
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Fig. 2.1 Road accident fatalities (deaths per IO,O()() vehicles) in selected
countries 1985/86. Source: TRL guide (1991).
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Furthermore, whereas the situation III most industrialized countries appears to be
improving, many developing countries have, in recent years, faced a worsening situation.
An indication of the growth of road accident rates in developing countries can be seen from
(Fig. 2.2) which shows the percentage change in deaths over the 17 year period 1968.1985

in a number of African and Asian Countries and also a group of developed countries.
Between 1968 and 1985 the number of death increased by over 300% in African countries
and by over 17% in Asian countries. Conversely, in the developed countries over the same
period the number of persons killed actually declined by 25%.

50
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Figure 2.2.
Asia, Africa

Represents percentage change in road accident fatalities in
and Europe, 1965.85. Source: TRL guide (1991).
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Road accidents have been shown to cost around one ( I%) percent of these countries annual
gross national product (GNP) resources which they can ill afford to lose. Since in many
cases, replacement vehicle parts, medicines and hospital equipment all have to be imported
to such countries, these losses to the economy can often include a significant foreign
exchange element.

Studies by the TRL overseas unit in collaboration with the world health organization also
show that road accidents rank surprisingly high as a cause of death in developing countries.
For the 5-44 year age group, road accidents are commonly the second highest cause of early
death. Improving health care and gradual reductions in the traditional infectious diseases
have resulted in road accidents becoming increasingly more important as a cause of death
and they now represent a growing public health problem in the developing world.

The nature of the problem in developing countries is, in many instances. very different from
that found in industrialized countries. For example. the proportions of commercial and
public service vehicles involved are often much greater. In Indian cities buses are involved
in around 25 percent of all injury accidents while the equivalent figure for Britain is under 4
percent. Pedestrians, cyclists and slow moving vehicles are often not well catered for and

pedestrians, in particular are often exposed to unnecessary dangers. Not surprisingly. they
often constitute the road user group appearing most frequently amongst those injured and
killed in road accidents.[9]

2.1.2 Road Safety and Highway Design Practices in Developing Countries

Growth in urbanization and in the numbers of vehicles in many developing countries has led
to increased traffic congestion in urban centers and increases in traffic accidents on road
networks which were never designed for the volumes and types of traffic which they are
now required to carry. In addition, unplanned urban growth has led to incompatible land

uses, with high levels of pedestrian/vehicle conflicts. The drift from rural areas to urban
countries often results in large numbers of new urban residents unused to such high traffic

levels. As a result, there has always been a severe deterioration in driving conditions and a
significant increase in the hazards to and competition ~tween different classes of road users
of the road system. In addition. the inherent dangers have often been made worse by poor
road maintenance, badly designed intersections and inadequate provision for pedestrians.
All of these have contributed to the serious road safety problems now commonly found in
developing countries.
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Highway design standards in many developing countries tend to be either outdated (often
dating to colonial times) and no longer relevant or else simply too direct a translation from
overseas without appropriate modification for the particular needs of the developing
country. The standards usually ignore pedestrians, other non-motorized traffic and motor
cycles. Unfortunately, such standards may often be too high, costly or require excessive
maintenance for the countries to afford. In such circumstances, the emphasis tends to focus
upon the constructional rather than the operational aspects. Engineers will typically
concentrate on construction details of drainage, for example, rather than on how the type of
drainage channel chosen may affect road safety. Important operational elements such as
road signs or pedestrian facilities are too often left for later addition, 'if and when time or
money permits', while the builders move on to the next construction project. It is rare for

the additional time and money ever to be found. As a result, road designs which would be

safe in the operational environment of industrialized countries often become unsafe under

the operational conditions which exist in developing countries. Little effort is made to
modify designs or to add additional features to compensate for the operational deficiencies
likely to occur in the developing world. Few efforts are made to quantity potential problems
which are specific to developing countries.

Efforts should therefore be made from the planning stage to use solutions which require
minimal maintenance (e.g round abouts instead of traffic signals). More generally the
institutional developments necessary to ensure maintenance capability have unusually not

kept pace with road building. The result is that roads are often badly in need of
maintenance, traffic signing is often inadequate, facilities for pedestrians are poor and
guidance to drivers via channelization or other control measures is rarely available. These
general deficiencies in the operational and control aspects of the road systems are made
worse by the fact that drivers, are rarely adequately trained and tested, traffic law

enforcement is ineffective and drivers behaviour in respect of compliance with regulations is
frequently very poor. The net result of these inadequacies is the very high incidence of road
accident casualties and fatalities.[9]

2.1.3 Lessons to be Learned from Industrialized Countries

The OECD countries (which includes all of the most industrialized countries) have achieved
considerable success in tackling their road safety problems over the last 25-30 years.
Although improvements were achieved through the application of road accident

countermeasures in various sectors, one of the most consistently successful and cost-
effective areas of investment has been the field of road planning and traffic engineering.

Gradual elimination of the most hazardous locations on road networks and the adoptation of
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safety-conscious approaches to the design and planning of new road networks have
contributed greatly towards improving traffic safety. Even though the eventual solutions
may differ the approaches and systematic methods used in industrialized countries are
readily applicable to the developing world.

In some respects developing countries are fortunate in that their road networks are usually
still at an early stage of development. They also have added advantage of being able to draw
upon the experience of the developed countries which have already passed through similar
stages of development. Adoptation of proven strategies from industrialized countries (such
as 'accident black spot' elimination and more safety conscious design and planning of road
networks) offer unparalleled opportunities to make significant and lasting improvements to
road safety. They should be given urgent consideration by responsible authorities. Sadly
many developing countries continue to repeat the mistakes of the industrialized countries
e.g. many still permit linear development with direct access from frontage properties along
major roads even though this is known to lead to safety problems.

One thing that all industrialized countries have found to be of crucial importance in their
efforts to improve safety is the availability of good, accurate and comprehensive accident
data, so that the problem can be properly defined and suitable remedial measures devised.
Consequently, before developing countries can emulatc industrialized countries it is
essential that good accident data systems are established.

[n order to maximize the impact which engineering can have upon safety problems. it is
necessary to apply measures at various stages in the development of road networks. By
incorporating good design principles from the start it is possible to avoid many prohlems
simply by planning and designing new roads in a safety conscious manner. Even where this
has not been done, it may still be possible (although more expensive) to improve existing
roads by subsequent introduction of safety or environment related measures e.g. selective

road closures or road humps to reduce speeds or by prohibitions on heavy goods vehicles in
residential areas.

Finally, it is possible to identify hazardous sections of the road network so that appropriate

remedial measures can be undertaken to reduce the likelihood and severity of accidents at
those locations. This has proven to be one of the most cost-effective ways of improving
road safety in industrialized countries.[9]
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2.2 ROADWAY DESIGN ELEMENTS
2.2.1 Pedestrian Facilities

M.M. Hoque (1996) in his article 'Road features and safety' discussed the pressing need

for pedestrian facility in urban and sub-urban areas at points of community development

such as schools. local business. industrial plants etc. Ideally. footways and cycle ways

should be provided on both sides of the highways. In fact footpaths need not be expensive.

Running a grader along one side of the road levels the ground and removes most of the

vegetation to create a cheap segregated footpath (Examples could be seen in TRL guide

1991). Downing (1993) reported the effectiveness of low cost footpath along the highway

in Papua New Guinea. It was found that accidents involving pedestrians walking per year

on the footpath sides dropped by 79 percent. whereas. the pedestrian accidents per year on

the control sites increased by 40 percent. Side walk construction and improvement project

have always been among the core road safety measures in Japan (Matsumura et al 1993). A

before and after comparison of 96 locations where a sidewalk or bicycle-pedestrian path had

been installed found that pedestrian vehicle accidents involving either fatalities or injuries

were reduced by 44 percent (50% in urban districts vs. 25% in rural districts).

In summ31Y. it is very important to provide physically separated spaces for pedestrians. Due

consideration should therefore be given at the design stage of highways to provide

segregated foot ways adjacent to the carriage ways. These devices have great safety

implications and benefits. In city areas. footways (sidewalks) should be considered as an

integral part of the streets.~ areas of high pedestrian activity it may be desirable to give

greater road space to pedestrians and less to vehicles by the use of wide footways [ I f)
2.2.2 Foot Paths / Sidewalks

General Consideration:

Sidewalks are accepted as integral pal1s of city streets. but few of them are provided in rural

areas. yet. the need is great in many rural areas because the high speed and general lack of

adequate lighting make it risky to walk on the traveled way. The most pressing need for

sidewalks in rural and sub-urban areas is at points of community development such as at

schools. local businesses. and industrial plants that result in pedestrian - concentrations near

or along the highway. When sub-urban residential areas arc developed. initial facilities for

vehicles are necessary if the development is to function at all. but the construction of

sidewalks may be deferred. Shoulders might obviate the need for sidewalks if they are of a

type to encourage pedestrian use in all weather. but if sidewalks arc justified. they should be
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separated from the shoulder. If the sidewalk is raised above the level of the shoulder. the
cross-section approaches that of an urban highway.

[n sub-urban and urban locations a border area generally separates the roadway from the
homes and business of the community. The main function of the border is to provide space
for sidewalks. The width of border varies considerably with 8 ft. considered a
minimum.[ 10]

Dimension of Sidewalks:

Sidewalks in residential areas may vary from 4 to 8 ft. The width of a planted strip between
the sidewalk and traveled way, if provided should be a minimum of 2 ft. to allow
maintenance activities. Sidewalks covering the full border width are generally justified and
often required in commercial areas through adjoining multiple residential complexes near
schools and other pedestrian generators. [ 10]

Justification for the Construction of Sidewalks:

The construction of sidewalks depends on the vehicle pedestrian hazard which is governed
chiefly by-

a) the volumes of pedestrian and vehicular traffic
b) their relative timing and

c) the speed of vehicular traffic

In general, whenever the roadside and land development conditions are such that
pedestrians regularly move along a main or high speed highway. they should be furnished a
sidewalk or path area as suitable to the conditions from safety consideration.

As a general practice and for safety, sidewalks should be constructed along any street or
highway not provided with shoulders, even though pedestrian traffic lllay be light. To
ensure their intended use, sidewalks should have all weather surfaces. Without thcm.
pedestrians often choose to use the traffic lanes.

Pedestrian facilities such as walkways and sidewalks must bc designed to accommodatc thc
physically handicapped.[ 10]
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Problems associated witb footwavs in developing countdes:

v

In some urban situations inadequate footway space can force pedestrians onto the roadway
and create safety problems for all concerned. Pedestrians may also be forced onto the
carriage way because of the poor condition of the footway. parked vehicles or the use of the
footway by street traders.

Poorly sited street furniture can prevent full use of the footway and impede visibility for
road users. It is sometimes possible to site equipment such as traffic signal controllers.
lighting columns and poles for signs, at the back edge of the footway rather than at the kerb.
but this is rarely done.

Parking on the footway is highly obstructive and can damage the surface as well as forcing
pedestrians onto the road. Physical barriers to prevent parking on the footway can be
useful.

Footways with uneven surfaces or otherwise in a poor state of repair are particularly
hazardous and people may be forced to walk in the carriage way and hence be exposed to
unnecessary risk.[9]

Possible Solutions/Benefits

Footways should be segregated by at least a raised kerb and in critical areas by guardrails as
well. This is particularly important on narrow and/or high speed roads. However. dropped
kerbs should be provided at preferred crossing places for wheelchairs prams and barrows.

Footways should be of good standard and of adequate width for the pedestrian flows
involved and be kept clear of obstructions.

In central areas. consideration should be given to pedestrianisation of certain streets for at
least part of the day, possibly allowing access for service vehicles and public transport.

In areas of high pedestrian activity it may be desirable to give greater road space to
pedestrians and less to vehicles by the use of wide footways. Care must be taken to ensure
that footways do not become obstructed. especially by street traders and/or parked vehicles.
and that the surfaces are easy to walk on.[9]
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2.2.3 Pedestrian Crossing
General discussion:

Provisions for pedestrians must often be considered on street over crossings and on longer
bridge crossings. On lower speed streets, a barrier curb at the edge of the sidewalk is
usually sufficient to protect pedestrians from vehicular traffic. For higher speed roadways
on structures, a barrier-type rail of adequate height may be used to separate the walkway
and the vehicle lanes, A pedestrian-type rail or screen should be used at the outer edge of the
walkway on structures.

Separations for Pedestrian Crossings

Pedestrian separations should be provided where pedestrian volume, traffic volume,
intersection capacity and other conditions favor their lise. Local state and federal laws and
should be consulted for possible additional requirements concerning need, as well as more
stringent design requirements. Location and design of pedestrian under crossings or over
crossings require individual study. They may be warranted where there are heavy peak
pedestrian movements, such as at central business districts, factories, schools or athlctic
t1elds or other abnormal hazard or inconvenience to pedestrians would otherwise result.

Pedestrian separations, usually overpasses. may be necessary at freeways or expressways
where cross streets are terminated. When there are frontage roads adjacent to the arterial
highway the pedestrian crossing may be designed to span only the through roadway or the
entire roadway, Fences may be required to prevent pedestrians crossing the arterial in spite
of separations.

Pedestrian crossings or overcrossing structures at arterial streets are not likely to be used
unless it is obvious to the pedestrian that it is easier to use such a facility than to cross the
traveled way. Generally pedestrians are more reluctant to use under crossings than over
crossings. [10]

Design Criteria for Pedestrian Separations

Pedestrian ramps should be provided at all pedestrian separation structures. The ramp
should have desirable slope not exceeding 12: I with a maximum rise of 30 in. between
landings, Landing should have a minimum length of 5 feet and should be of sufficient width
to allow wheel chairs to maneuver (for handicapped pedestrians),

13



Stairway, when provided, should have steps with a maximum rise of 7 in. the nose of the

stair tread should not be a square projection but should be rounded to allow reasonablc
usage by handicapped people. A landing should be provided for every 5 or 6 ft changc in
elevation. The vertical clearance over roadways at pedestrian overpass 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 a
walkway of the pedestrian overpass of between 17 and 22 ft. Pedestrian crossings should
have a vertical clearance of 8 ft and in some cases 10 ft. Walkways for pedestrians
separations should have a minimum width of 8 ft.[10]

A serious problem associated with pedestrian and highway overpasses with sidewalks is the
act of dropping objects into the path of the traffic moving under the street. There is no
practical device or method yet devised that can be universally applied to prevent a
determined individual from dropping an object from an overpass. Small objects can be
dropped through mesh screens. Solid plastic enclosures are more effective deterrents but
they are expensive and may be insufferably not in the summer. Another undesirable feature
may be that they obscure and darken the pedestrian traveled way which is conducive to
other forms of criminal activity [I OJ

Locations where screens definitely should be considered at the time the overpass IS

constructed are as follows:

I. On an overpass near a school, a play ground or elsewhere where it would be

expected that the overpass would be frequently used by children unaccompanied by
adults.

2. On all overpass in large urban areas used exclusively by pedestrians and not easilv
kept under surveillance by place.

3. On overpasses where experience on nearby structures indicates a need for screens
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2.2.4 Pedestrian Footbridges/Underpasses

Problems associated with footbridges/underpass

Footbridges and underpasses are costly and their installation should always be subjcct to
rigorous economic evaluation. It is also the case that pedestrians will often avoid using
them especially if substantial differences in elevation are involved. implying many steps to
climb. Also in some countries concern is often expressed regarding public safety in
underpasses. If they are not well-lit and patrolled. they may provide a focus for criminal
activities.

Maintenance, or lack of it, can also create difficulties. Footbridges require painting and
structural maintenance if they are not to become unsafe. Subways can soon become dirty.
unpleasant locations if not regularly cleaned. Particularly in monsoon climates. they are
liable to flooding if not well designed with adequately maintained drainage.

A further problem is that any concentration of pedestrians is an attractive location for street
trades seeking to sell their goods. Footbridges and subways often become crowded and

congested with traders, making their use difficult, thereby reducing their effectiveness.[9]

Possible Solutions/Benefits

Because of the high cost of construction, footbridges or underpasses are only likely to be
appropriate in very special circumstances where high pedestrian volumes require to cross

busy roads. Footbridges and subways should be located as closely as possible to the
maximum pedestrian movements.

It is common for fences to be installed on the approaches to footbridges and subways to
channel pedestrian flows onto them and to inhibit crossing the carriage way at surface
level.[9]

2.2.5 Traffic Barriers
General Considerations:

Traffic barriers are used to minimize the severity of potential accidents involving vehicles
leaving the traveled way, i.e., where it would be less hazardous for errant vehicles to strike
a barrier than to leave the roadway. Because of the recognized fact that such barriers are a
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hazard in themselves, emphasis should be placed on minimizing the number of such
installations to only those that can be justified. giving consideration to the social.
environmental and economic factors as well as safety aspects.

The term 'traffic barriers' as used herein refers to longitudinal barriers. These barricrs
function primarily by redirecting the errant vehicles. And the longitudinal barriers.
discussed, are:

i) roadside barriers &

ii) median barriers

Although it is difficult to classify and categorize the performance of longitudinal barriers.
they are generally denoted as one of three types:-

i) flexible
ii) semi-rigid
iii) rigid

The major difference between the types is the amount of barrier det1ection that takes place
when the barrier is struck.

Flexible System: This system undergoes considerable dynamic dellection on impact and
is generally more forgiving than the other types because they impose lower impact forces on
the vehicle. This system is more for containment than redirecting the vehicle and requires
more lateral clearance from fixed objects due to the dellection during impact.

Semi-rigid System: In this system, resistance is achieved through the combined flexure
and tensile strength of the rail. The posts near the point of impact are designed to break or
tear away, thereby distributing the impact force by beam action to adjacent posts.

Rigid System: The rigid system does not deflect on impact. During collisions. energy is
dissipated by raising and lowering the vehicle and by deformation of the vehicle sheet metal.
Therefore, installation of a rigid system should only be considered where shallow impact

angles are expected such as along narrow medians or shoulders. This rigid system has
proved to be very effective as a safety shield during maintenance work on a roadway where
det1ection cannot be tolerated (AASHTO, 1984).
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Safety Consideration from engineel'ing aspect:

In selecting a longitudinal system, thc major factor to be considered is matching dynamic
lateral deflection characteristics of the system to the space available at the highway site.
Strong consideration should also be given to the adaptability of the system to operational

transitions and end treatments and to the initial cost: future maintenance cost and
appearance.

Typically, in considering the justification or the installation of barriers, the designer has
three options:

i) removal or modification of the hazard so that it no longer needs to be shielded.

ii) installation of a barrier, or

iii) leaving the hazard unshielded

The third option' would normally be considered only if the chances of impact with thc
obstacle are very remote.

Site preparation IS an important consideration in the use of traffic barriers. To gaIn
maximum barrier effectiveness, site conditions should be tailored to the performance
characteristics of the particular barrier.

Roadway cross-section significantly affects traffic barrier performance. Curbs. dikes.
sloped shoulders, and stepped medians can cause errant vehicles to vault or submarine a
barrier or to strike a barrier so that the vehicle overturns. Optimum barrier system
performance is provided by a relatively level surface in front of the barrier and for semi
rigid and flexible barriers, beneath and behind the barrier. Where curbs and dikes have been
used to control drainage in the past, recommendations have been made to have the face of
the curbs located anywhere from 9 inch in front of, to directly in line with or behind the
face of the barrier. On new construction in the zone affecting barrier performance, all curbs
and dikes that are not a tested, integral part of tbe barrier system should be avoided. Where
a barrier is to be installed in the vicinity of an existing curb and the cost of removing the

curb cannot be justified; the designer should select a barrier and locate it so that the adverse
effect of the curb on barrier performance is minimized (AASHTO, 1984).
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2.2.5.1 Roadside Barriers/Pedestrian Barriers

A roadside barrier is a longitudinal system used to shield vehicles from hazards on the
roadside. It may also be used to shield hazards other than opposing traffic in extensive areas
between divided highways. It may occasionally be used to protect pedestrians and property
from vehicle traffic.

General Consideration:

A clear, unobstructed, flat roadside is highly desirable. When these conditions cannot be
met, criteria to establish banier need for shielding roadside obstacles is necessary. Roadside
obstacles are classified as non-traversable hazards and fixed objects. These highway
hazards account for over 30 percent of all highway fatalities each year and their removal
should be the first alternative considered - the statistics of United States. If it is not feasible
or practicable to remove or relocate a hazard, a barrier may be necessary. Howevcr. a
banier should be installed only if it is clear that the barrier offers the least hazard potential.

The objective in placing barriers is to lessen the hazard to traffic and not to protect any part
of the roadway, short lengths of roadside barriers are to be discouraged. Where needed in
two or more closely spaced locations barrier should be continuous, because a few short
panels of barrier present an added hazard rather than a safeguard.

Barriers should be located beyond the edge of the shoulder to ensure that safe usage of the
shoulder width is possible. The fill supporting the barrier must be sufficiently wide to
provide lateral support.

Equally important is proper treatment of the exposed end of the barrier. The untreated or
square approach end of a barrier is one of the more formidable roadside obstacles with
which traffic must contend.

These ends may be buried, covered with a mound of earth, flared back. or protected with a
crash cushion or a breakaway cable terminal. Buried barrier ends should be designed to
minimize ramming of impacting vehicles. [10]

Barriers should be set back (normally 500 mm) from the kerb to give adequate clearance for
passing vehicles but must leave sufficient room (at least 1.5 m) on the footways for
pedestrians perhaps carrying heavy loads. Specially designed fences which do not obstruct

vision are available and should be used wherever visibility is important (i.e. adjacent to
intersections or pedestrian crossings).
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Problems associated with pedestrian barriers

Where no pedestrian barriers have been erected, pedestrians will choose to cross at any
point along a length of road rather than be channeled to specially provided crossings where
the risk of accident should be lower.

A fence at the kerbside inhibits access and causes problems with loading and unloading. If
openings are created they are often left open for long periods, thus removing the continuous
protection that the barrier should provide. Parking should not be allowed adjacent to fences
as this prevents safe access from the vehicle to the footway, This conflict is not serious in
practice as situations which demand fences arc also likely to be those where parking
should, in any case, be controlled.

Possible Solutions/Benefits

Fences can be used to alter patterns of pedestrian movement as part of any road safety
measure, They can be used in short lengths in front of school entrances, recreation grounds
and footpaths to prevent children running straight onto the carriage way, Asymmetric or off.
entre positioning can deflect emerging pedestrians and encourage them to face on-coming
traffic before crossing the road. At busy locations, such as congested intersections and
railway or bus stations, fences can be used to keep pedestrians off the carriage way. It is
preferable to use galvanized material to reduce corrosion and maintenance cost.[9]

2.2.5.2 Median Barriers

A median ban'ier is a longitudinal system used to prevent an errant vehicle from crossing the
portion of a divided highway separating the traveled ways for traffic in opposite directions.

General Consideration;

When average daily traffic volumes are low, the probability of a vehicle crossing the median

and colliding with a vehicle in the opposing roadway is relatively low. Likewise. for
relatively wide medians the probability of a vehicle crossing the median and colliding with a
vehicle in the opposing roadway is also relatively low. In these instances, median barriers
would general be warranted only when there has been a history of high rate of across the

median accidents. It should be noted that after a warranted median barrier is installed. the
accident severity will decrease however accident frequency will generally increase because
the space available for retum to the road maneuvers is decreased.
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Special consideration should be given to barrier needs for medians separating traveled ways
at different elevations. The ability of an errant driver leaving the higher elevated roadway to
return to the road or to stop diminishes as the difference in elevations increases. Thus. the
potential for crossover, head-on accidents increases.

For all divided highways, regardless of median width and traffic volume. the median
roadside must also be examined for other factors such as obstacles and lateral drop-off.

Careful consideration should be given to the installation of median barriers on multi-lane
expressways or other highways with partial control of access. Problems are Cl'eated at each
intersection or median crossover because the median barrier must be terminated at these
points. An evaluation of the number of crossovers accident history, alignment. sight
distance, design speed, traffic volume and median width should be made before installation
of median barriers on non-freeway facilities. Barriers also should be considered for use on
outer separations of about 50 ft or less where the frontage roads carry two-way traffic [10]

Safety Consideration:

A most important safety consideration in the design of median barriers is the protection of
exposed ends. An untreated median barrier is a fixed-object hazard to the motorist.
Exposed ends may be barrier, covered with a mound of earth. flared back or protected with
a breakaway cable terminal end or a crash cushion.

Types of median barrier

Common Types of median barrier include:

i) double-faced steel w-beam (blocked out) installed on strong posts.
ii) box beam installed on weak post: and
iii) concrete barrier with a slope face

All of these median barriers may be used in combination with a glare screen to minimize
opposing headlight glare.
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Selection of Median Barriers:

In selecting the type of median barrier, it is most important to match the dynamic lateral
deflection characteristics to the site. The maximum deflection should be less than one-half
the median width. The median barrier should be designed to prevent penetration into the
opposing lanes of traffic and should redirect the colliding vehicle in the same direction as the
other traffic. In addition, the design should be aesthetically pleasing.

On heavily traveled facilities with narrow medians, a concrete barrier with a slope face has
many advantages. This type will deflect a vehicle striking it at a slight impact angle. It has a
pleasing appearance and requires little maintenance.

The selection of median barriers differs for stepped median sections. that is. where the
median is between roadways of different elevations. W-beam on weak posts and box-beam
systems arc limited to flat medians or stepped sections with slopes flatter than 3: I.

Precast concrete median barrier has the advantage that it may be used for temporary
protection for work areas and for guiding traffic during construction and then may be placed
in a permanent position to become part of the complete facility.[ I0]

Problems associated with median barriers:

Pedestrians are reluctant to make long detours to find a safe crossing point and in some
situations the median barrier merely necessitates a dangerous vaulting or climbing maneuver
in the middle of the road.

Medians can restrict the movement of traffic if there is a breakdown or if emergency
vehicles need to make their way through a traffic jam.

The materials used for median barriers can be useful for other purposes and pilferage is a
problem in some countries.

End detail is important as the unprotected end of a median barrier can form a substantial and
potentially lethal structure in the centre of the carriage way.

Clear and effective signs are needed, with strict enforcement, to ensure that drivers do not
mistakenly or deliberately drive on the wrong side of the barrier. [9]
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Possible SolutionslBenefits

"'
• Physical barriers may be used where the effects of vehicles ignoring guidance may lead

to severe accidents and where other objecti ves can be met at the same time. They stop
V-turns, a particularly dangerous and disruptive movement and can reduce or even
eliminate head on collisions, depending upon their characteristics.

• Median barriers can be used to channel pedestrians to safer crossing points, at which
special facilities can be provided. The median barrier may be retained at pedestrian

crossing points, but be modified for easy use by pedestrians. A single step of not more
than 0.25 meters would be adequate to deter vehicle usage.

• Consideration should be given to the access of emergency vehicles and other vehicles in
the case of a breakdown or accident. This can be done by local widening at the
intersections or by strategically placed gaps in the barriers.

• Careful end detailing can reduce the hazard formed by the end of the barrier. This may
include some form of impact absorbing crash cushion, with road markings and advance
warnmg sIgns.

• Where barriers are not considered necessary a desirable minimum median width is five
meters, but where there is insufficient road space available, a width down to 1.2 meters
will at least provide some refuge for pedestrians.[9]

2.3 ROADWAY DESIGN ELEMENTS FOR VEHICULAR MOVEMENT
CONTROL

2.3. I Medians

A median is defined as the portion of a divided highway separating the traveled way for
traffic in opposing directions. It is an important safety feature on high speed roads and in
some situations can have safety implications for both motorists and pedestrians. They
calTyout the following principal functions:

i) help physically to separate the opposing traffic streams.
ii) reduce headlight glare

ii) Provide positive delineation of the right edge of the carriage way.

iv) provide some refuge for pedestrians and channel them to safer crossing points.
v) provide a recovery area for out of control vehicles.
vi) provide a stopping area in case of emergencies.
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vii) provide for speed changes and storage of left turning and u-turning vehicles and
viii) provide width for future lanes.

Another benefit of a median in an urban area is that it may add an open green space. For
maximum efficiency, a median should be highly visible both night and day and in definite
contrast to the through traffic lanes. Medians should be as wide as feasible but of a
dimension in balance with other components of the cross section. The general range of
median widths is from a minimum of 4 ft to a desirable dimension of 80ft or more to
ensure all of the feasible advantages [IOJ.

Tvpes of Medians

Medians may be of three types with the pavement surface.

I. Depressed median.
II. Raised median.
III. Flush median.

A depressed median is generally preferred on freeways. This type is more efficient for

drainage and snow removal. Median side slopes should preferably be 6: I but slopes of 4: I
may be adequate. All drainage inlets in the median should be designed with the top flush
with the ground or culvert ends provided with safety grates so. they will not be hazardous
to vehicles that run off the roadway.

Raised medians have application on ,u1erial streets where it is desirable to regulate left turn
movements. They are also frequently used where the median is to be planted particularly
where the width is relatively narrow. It must be pointed out. however. that planting in
narrow medians creates hazardous condition for maintenance operation.

Flush medians are used to some extent on all types of urban arterial. When used on
freeways, a median barrier may be required. The median should be slightly crowned or
depressed for drainage.

In general. the median should be as wide as can be used advantageously. As far as the
safety and convenience of motor vehicle operation are concerned. the further the pavements
are apart, the better. However. economic factors often limit the width of median that can be

provided. Wide medians are a disadvantage when the intersection is signalized. The
increased time for vehicles to cross the median may lead to inefficient signal operation. On-
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going research may prove the wider medians are not desirable for facilities with at grade
intersections. If the right-of-way is restricted, the median should not be widened beyond a
desirable minimum at the expense of narrowed border areas. However, it must be pointed
out that there is demonstrated benefit in any separation raised or flushed.[IO]
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2.3.3 Road Markings

Road paint or thermoplastic road markings are used on the road surfacc to convey warnings
to provide information and to indicate required maneuvers and can make a significant
contribution to the safe and efficient operation of the network.

To be effective, road markings need to be visible in all weather conditions and should
convey the information required by drivers clearly and unambiguously. Road markings
should be used in conjunction with road signs.

Problems associated with road markings:

Although most developing countries often have national standards for road marking. fcw
appear able to show a well marked, well maintained network. This is partly due to the fact
that road marking paint available locally often tends to be of very poor quality while
imported road marking paint is very expensive.

The poor conditions of roads (potholes deformations, etc.) can also make road marking
difficult to apply in any effective manner. Shortage of specialist machinery, skilled/trained
technicians and the cost of imp0l1ed thermoplastics all make its use problematic in many of
the less wealthy countries.

The limited budgets available make it difficult for engineers to keep the road markings to an
acceptable standard. As a result pedestrian crossings. intersections etc. often have no road
markings to provide guidance to drivers. This significantly increases the risks and dangers
to all road users.[9]

Possible SolutionslBenefits

Road markings guide and assist the driver to negotiate contlict points and to be positioned at
precisely the right location to make his maneuver in the safest and quickest way so that the
time he is exposed to risk is minimized. National standards should be developed by the
central highway authority of each country, ideally by adapting the UN conventions. These
should then be widely distributed to all local highway authorities to encourage consistency
of approach, layouts, signs and markings.

• Stop and give way lines on roads can position drivers so that they are brought to thc
safest point from which to make their maneuvers through the intersection.
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• Centerline markings can be used to convey information about whether or not it is safe to
oveI1ake, while painted marks in the center of lanes can indicate particular hazards ahead
(e.g. painted diamonds are used in S. Korea to give advance warning of a pedestrian
crossing ahead).

• Frequent repainting can give good results even if the paint quality is not high. If
frequent repainting is not feasible, specialist contractors should be employed to apply
thermoplastic markings. (These can last as much as 8 times longer than paint but are
more expensive).[9]

2.3.4 Warning Signs and Markings

Warning signs and warning markings are used to give advance notice of a potential hazard
ahead or any unexpected feature of the road geometry. They are of particular usc where a
design element is sub-standard, such as at an unexpectedly sharp bend on an otherwise high
speed road. In such a case the warning may be accompanied by a reduction in speed limit
for that section. Other situations where advance warning would be appropriate, include

intersections with inadequate visibility or where a new layout might cause confessions to
regular users.

Problems associated with warning signs

There is often a lack of signs and markings in developing countries, or those that arc
provided are non-standard.

A recurring problem with signs is their obstruction, either by permanent features such as
street furniture and vegetation or by parked vehicles and on dual carriage way, by moving
vehicles in the nearside lane.

Signs can themselves obscure other features and may be visually intrusive from an
environmental point of view. Too many signs can detract from their objective by
overloading the driver with information leading to confusion, or to a situation where the
driver ignores some signs.

Signs may not be visible at night because of poor illumination, lack of regular maintenance

or continuous power supply. Reflective signs, not regularly cleaned, may not maintain their
design properties.
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A common accident problem occurs at roadworks and warning signs are often poorly placed
by contractors.[9]

Possible Solutions/Benefits

• Signs must be visible in darkness. In rural areas this can be achieved with reflectivc
signs: in urban areas it may require externally or internally illuminated signs. depending
upon prevailing lighting conditions. Regular maintenance is impoI1ant.

• Where warning (and other) signs are associated with intersections. great care should be
taken to ensure that they do not obstlUct critical lines of sight.

• Emphasis should be on simple. clear and uniform signs. preferably from international
conventions, using minimal wording. Symbols should be included as they generally aid
rapid understanding of the message.

• Signs. markings and symbols used must be applied consistently. Uniform design
standards should be devised for application throughout the country.[9]

2.3.5 Roadside Obstacles, Street Furniture & Trees

The presence of roadside obstacles, street furniture and trees have two safety implications.
The first is the potential danger of collision and the second is their obstruction of visibility.

Visibility is important not only to the driver but also to other road users. A pedestrian's

decision to cross a road must be made on the basis of a full appreciation of approaching
vehicles. Obstructions caused by trees, for example. may result in a pedestrian making an
unwise decision.

Problems associated witb roadside hazards

Problems arise particularly where obstacles are immovable. either due to their very nature
such as trees or outcrops of rock, or because they are needed at particular positions. such as
road signs and some other street furniture.

In hot climates, trees are often planted adjacent to roads in order to provide shade for
pedestrians, animals and parked vehicles. They also help combat erosion caused by badly
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detailed road drainage. Yet such trees are often a major source of increased severity in single
vehicle accidents on interurban roads.

Unauthorized stalls may be set up immediately adjacent to the edge of the carriage way and
these could be a hazard to passing vehicles.[9]

Possible SolutionslBenefits

When street furniture is being installed. care should be taken to ensure that adequate
visibility is maintained on all approaches.

Areas in which pedestrians or animals cross the road should be clear of roadside
obstlUctions so that they can be seen clearly by approaching drivers within a safe stopping
sight distance.

Vegetation should be cut back regularly to ensure that sight distances are maintained.

Planning controls should be enforced to remove stalls and other similar structures which are
too close to the edge of the can'iage way.

Great care should be taken in the positioning of roadside features which may either obstruct
visibility lead to accidents or increase accident severity.[9]

2.3.6 Road Maintenance and Safety

In industrialized countries with extensive road networks already established, increasingly

larger amounts of effort need to be devoted to maintaining the existing network to keep it in
a safe and operational condition. Typical up to half of highway authorities budgets are set
aside for routine and periodic maintenance activities. The maintenance activities undertaken
ensure that vegetation is regularly cut back to maintain visibility that damaged signs and
badly eroded road markings are replaced or repaired as soon as possible and the pot holes
are repaired before the damage becomes much scvere.

Problems Associated with Maintenance

It is experienced that many developing countries continue to put inadequate resources into
road maintenance activity and as a consequcnce many road networks in developing

countries continue to deteriorate despite the fact that new roads are being built. Inadcquate
maintenance has an immediate and direct effort upon road users and the economy as the
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roads become more unsafe, vehicle condition deteriorates more rapidly and operating costs
increase substantially.

The problem is particularly acute in the case of road markings and road signs since
structural elements of the road tend to be given priority when any funds do become
available. As a result road markings and road signs in many countries tend to be in poor
condition or even non existent in many cases and pedestrian facilities and crash barriers
remain unrepaired after damage has occurred [9].

Possible Solutions/Benefits

The key areas of maintenance for road safety that should be given priority are:

Road structure - Pot holes must not be allowed to develop. Surface texture and skid
resistance should also be maintained.

Drainage - Drainage ditches must remain free of obstruction. Surface and ground waler
should be able to drain away from the road or under the road.

Shoulder - Ensure that the pavement has adequate side support that traffic can use the
shoulder at speed without danger.

Slopes - Ensure that side slopes are protected against the damaging effects of water.

Bridges - Ensure that side slopes are protected against the damaging effects of water.

Bridges - Check that bridges are in sound structural condition and safe for traffic.

Traffic Control Devices - Check that traffic control devices are in a good and usable
condition [9].

2.3.7 Channelisation

Channelization by means of road markings, raised kerbs, traffic islands and bollards. can
be used to guide vehicles along a specific path on the approach to and/or exil from an
intersection. The benefits of this are that movements are simplified less confusion arises and
the number of conflict points is minimized.

30



Traffic islands have the added benefit of providing a refuge for pedestrians crossing the
road. They also provide a convenient location for street furniture such as signs, street
lighting and drainage covers.

Problems
A lack of channelization at intersections leads to poor driver behaviour such as corner

cutting and lane blocking.

Physical channelization has the disadvantage of reducing the available road width which
may be critical at the approach to certain intersections. Local widening may be required at
locations where channelization is desired.

The presence of a raised kerb, island or bollard can form a hazard. Particular problems may
occur when a central reserve is installed over a short section which includes aT-junction.
Obstruction due to broken down vehicles can also be made worse as a result of
channelization.

Printed markings used to define channelization will be ignored by some drivers. This can be
pat1icularly dangerous at high speed locations.

Possible Solutions/Benefits

Where space does not permit physical channelization the same effect may be achieved using
'ghost islands' indicated by white hatched markings on the road. These are not sclf-
enforcing unless every second line is raised to create a rumble strip in the same way as
physical islands but the intention remains clear. If local driver behaviour is such that manv
are likely to drive over painted islands then raised kerbs and a physical island become
essential.

Consideration should be given to the potential restriction of movement caused by broken
down vehicles within channelised sections. [9]
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CHAPTER 3
KEY DESIGN ELEMENTS AND SYSTEMS APPROACH

TO ROAD SAFETY

3.1 KEY DESIGN ELEMENTS IN ROAD SAFETY

Hoque M.M. (1996) in his article 'Road Features and Safety' highlighted key issues in
designing safer roads in less motorized countries which are as follows.

3.1.1 Traffic Crash Analysis

Road traffic crashes result from failures in the interaction of humans. vehicles and the road
environment - the elements which produce the road traffic system. The combination of these
various elements to produce road crashes means that Road Safety itself has to be tackled in a
multi-functional manner in order to break the chains of events that lead to crashes and the
eventual injuries of road users. The traditional Haddon countermeasure matrix as shown
below provides a useful framework for the crash analysis and safety improvement program.

Countermeasure Matrix (Source: Haddon, 1972)

Before crash In-Crash After-Crash
Driver Training education Restraint Emergency medical

serVices
Vehicle Primary safety Secondary safety Salvage
Road Delineation road Roadside Restoration

geometry environment

In fact, in the industrialized countries. one of the most consistently successful and cost-
effective areas of investment for achieving safety benefits has been the field of road
planning, design and traffic engineering. Lay [1988] argued that "real advances in road

safety can be best guaranteed - as in the past - through building greater safety into roads and
vehicles". The Japanese success in the 1970s in halving its traffic accidents was brought
about mainly by traffic engineering measures to improve the road and roadside

environment. Most recently engineering design and controls have been identified as highly

effective means in the safe community programs as this type of intervention has the potential
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to apply to all groups regardless of socio-economic status (The fourth Travelling seminar on
safe communities 1994)[ 11].

3.1.2 Enviromental Factors in Crashes

The conventional wisdom is that a large proportion of road traffic crashes potentially could
be prevented by minimizing road user errors. Consequently, it has been commonplace to
introduce road safety programs aimed at driver behaviour predominantly through legislative
measures. However many commentators (Anderson 1976, Lay 1988, Mohan 1991) have

questioned this approach, They have argued that the road environment may lead the driver
into error or prevent him from making the right decision, Lay (1988) has noted that "it is
sometimes easy to forget that human error or misjudgment alone, does not cause road crash.
Furthermore. poor-road design may enhance the driver's tendency to error misjudge",

The behaviour of drivers and pedestrians is governed by directives, they receive from the
rules of the road, from the signs, signals and the pavement markings (Todd. 1987),
Effective use of such devices could eliminate many of the alleged human errors. Texas
Transportation researcher (1983) quite rightly argued that effective use of highway signs
and symbols can aid safety. It went on to say that many of the traffic deaths on the streets
and highways result from a lack of awareness or misunderstanding of traffic control
devices, Indeed, as Fisher and Camon (1977) remarked, 'the road environment is a most
important detelminant of traffic accident frequency'.

It is estimated that adverse road design plays a contributory role in the occurrence of upto
one-quarter of all road crashes and in a further substantial proportion of accidents human
behaviour could be influenced by road engineering means (OECD, 1976). According to

Sabey and Taylor (1980), 'environmental features were considered to be a contributory
factor in about 30 percent of crashes'. For example, some Australian observations were as
follows:

Carben, Oshlack and Linklater (1980) reported a study of truck crashes in which a

road feature was a contributory factor in 67 percent of crashes examined (curve
design, road maintenance, roadside environment or road markings),

Sweatman et al (1990) found that the following road and traffic factors were
associated with heavy vehicle crashes on rural highways in NSW: road standard

(especially that the highway was undivided) 80 percent. road alignment (especially
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horizontal curvature) 48-percent, roadside objects 33 percent, road shoulder 24-
percent, poor delineation 21 percent.

In a US study, Garber & Joshua (1989) found that 60 pcrccnt of fatal truck crashes
occurred on a horizontal curve, a vertical curve or a gradc. For crashes involving

driver error, 90 percent occurred on a crest vertical curve or a horizontal curvc.

These observations are specially cogent to realize that road environmental factors arc
significant in road crashes. In the context of less motorized countries, traffic crashes takc
heavy death toll every year since the roadway design standards and principles are generally
not appropriate to local traffic conditions and the peculiarities of roadside environment
greatly differ from those of the motorized countries and generate maximum threat to safety
[II].

3. I .3 Design Elements

The road traffic situation and crash patterns in less motorized countries differ from that in
highly industrialized countries. Imp0l1ant problem characteristics in less motorized countries
are (Mohan 1993):

I. Mix traffic conditions with predominance of non-motorized transport (walk. bicycle.
rickshaw etc.)

II. The vast majority of road crash fatalities comprise vulnerable road users viz.
pedestrians, bicyclists and motor cyclists.

III. Trucks and Buses are involved in a majority of fatal crashes.

These are the important issues which should be given increased consideration in the design
principles to enhance safety. Thus the principles like traffic segregation to provide facilities
and road space to pedestrians and non-motorized vehicles, force correct road user behaviour
(self enforcing-measures) via channelization, speed reduction measures etc. must be
considered on a firmer basis. These observations are particularly highlighted in Mohau
(1983), Downing et al (1993), and TRL Guide ( 1991).

Another fairly more common characteristic in less motorized countries is that there has been
very little systematic safety consideration given in the planning. design and operation of

roadways. TRL Guide (1991) noted that "Highway design standards in many developing

countries tend to be either outdated and no longer relevant or simply too direct a translation
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from overseas without appropriate modification for the particular nccds of the developing
country". The standard usually ignores pedestrians. other non-motorized traffic and motor
cycles.

Given that safety is an intrinsic input into the design of road and traffic facilitics. the
elements which are of particular significance and should be givcn utmost considcration
include: provide guidance. provide information and must be able to control. warn and
forgive and there should be no surprises for drivers [II].

3.2 SYSTEMS APPROACH TO ROAD SA]<'ETY

Lassarre S. and Muhlrad N. (1996) established the following diagrams and figures as
regards systems approach to road safety as described below.

It has long been believed that accidents were haphazard. resulted from misfortune and were
consequently unavoidable. Hence a low level of public demand for better road safety. But
although "bad luck" may indeed playa part. there are recognizable items of behaviour and
features of the road environment or the vehicles that create favorable conditions for
accidents to occur. Recent scientific approaches now converge on a multi-factorial concept.
according to which accidents are indicators of malfunctions of the road and transport
system. whose components are roads and their environment, vehicles and road users.

In order to be able to prevent accidents. it is necessary to understand their nature and the
processes that lead to their occurrence. This article aims at showing that accidents, product
of a system, are complex phenomena and that only a comprehensive system approach can
render such complexity [12].

A System Approach to Road Accidents

Road safety research as well as road safety policies rcquire some basic framework to ensure
relevance and consistency. For maximum efficiency. such framework should logically take

into account the knowledge accumulated through past research efforts and the follow-up of
actions already undertaken.
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Figure 3.1 v.{
Road accidents from a health viewpoint

Source: Mohan D & Muhlrad N (1996). Introduction to Road Safety ..
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Figure 3.2
Accidents and the Road & Trnsport Svstem

, .- ~ . '"

Source: Mohan D & Muhlrad N (1996). Introduction to Road Safety.
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Accidents are part of a Wider System

Road accidents cannot be considered as an isolated entity: to understand. them it is
necessary to get an overview of the context in which they occur. The context differs
according to the point of view of the observer and different systems can be defined
accordingly to describe it. Here are two examples:

Accidents from a health point of view

Public health aims at improving the well-being of the population by reducing or preventing
the various problems affecting the physical or mental state of individuals. These problems
may be described as a system which will be termed here "un-health (Fig. 3.1). Unhealth

thus includes three main elements: diseases (of all kinds) traumas (of allkinds) and mental
problems. The three problems are not independent from each other. Traumas are of
various sorts: they may be generated either through intentional violence (suicides. fights.
murders etc.) or through unintentional violence (accidents). Accidents themselves may
originate from various activities (work. sports. home activities. road transport etc.). From a
health point of view, road accidents are only one of many targets for action whose priority
level needs to be carefully assessed [12].

Accident from a transport point of view:

Road safety is often considered as a task for which transport specialists should take the
main responsibility, as accidents are direct consequences of providing roads and vehicles to
use on them (Fig. 3.2). In this context, the "road and transport system" includes three main
components: roads and their environment, vehicles and road users (with or without

vehicles). The three components are not independent as for instance. road characteristics are
designed in relation to vehicle dynamics and vehicles are designed in relation to the needs of
expectations of potential users etc. (Biecheler et al. 1989).

The road and transport system provides two main outputs: mobility. which is the main goal
and can therefore be considered as the product of positive interactions between the system's
elements and road 'unsafety' which is unwanted and appears as a malfunction of the
system. A third output needs to be mentioned: it is the other nuisance damaging to health

such as pollution or noise. From the users' point of view. mobility can be considered as a
system of trips, categorized. Similarly, road unsafety is described as a system of accidents.
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Figure 3.3
What relationships between past and future unsafety ?

Source: Mohan D & Muhlrad N (1996). Introduction to Road Safety.
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Figure 3.4
Road safety measures: two classifications

Source: Mohan 'D & Muhlrad N (1996). Introduction to Road Safety.
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It is clear that from a transport management point of view improving safety is only a
secondary aim in comparison with providing or increasing mobility: accidents are a by
product whose existence questions the functioning of the road and transport system.
However, the need to prevent accidents cannot be neglected as the malfunctions they
indicate actually reduce the road and transport systems efficiency [12].

Accidents Need to be Predicted

Road safety action aims at preventing future accidents or at least at reducing the severity of
their effects. It should therefore require an assessment of expected accident problems (Fig.
3.3). The only basis on which to make this assessment is the understanding of past
unsafety.

Past unsafety is only partially accounted for by recorded accidents. There are safety related
events that escape systematic forms of recording: some accidents are not reported to the
authorities by the citizens or are mistakenly not put on file: some accidents are not taken into
account as they do not quite answer definitions used for recording data (for example. in
some countries, collisions that involve no motorized vehicle). Also some conflictual traffic
situations, that have not yet resulted in a collision, might do so in the future given any
evolution in traffic. To get the full scope of the unsafety situation that can be expected in the
future, potential accident should be predicted on these enlarged bases. It is thus possible to
design safety measures without actually forecasting the number and tyeps of expected
accidents [12].
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Figure 3.5 ..
The road safety measurement system. . .' ..

Source: Mohan D & Muhlrad N (1996). Introducction to Road Safety.
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From Accidents to Road safety Measures:

To be efficient, road safety measures should address real safety problems, observed or
predicted through reliable methods. With unsafety represented by a system of accident
factors and their interactions, measures can be classified according to the types to factors
they intend to remove or neutralize (Fig. 3.4). A program of safety measures thus includes
those which will change the road and its environment, those which will improve the vehicle
and those which will influence human behaviour.

Road safety measures can also be classified according to whether they aim at preventing
accidents by "building in safety in the design of the road and transport system, or at
avoiding the repetition of accidents that have already occurred by correcting the system. A
road safety program thus includes two complementary sets of "structural" and "remedial"
measures; the former's primary aim is to get the system working while taking into account
safety criteria, the latter's primary aim is to improve the safety performances of the system
as it already exists. The structural approach requires some co-operation at the institutional
level. The remedial approach requires diagnosis procedures, a l11ulti-sectoral organization
for program design and implementation ... and a specific budget for road safety policies
[12].

From safety Measures to a Safety Management System

Generally speaking, a management system can be described as a system including an object
- which makes management necessary, a subject - which will be changed by the action
taken, an action program - as an interface between object and subject. and a set of actors and
their interactions - which governs the action program (Fig. 3.5).

In the road safety management system, unsafety is the object while the whole road and
transport system is the subject. Actors include four basic groups: the decision makers who
should represent all sectors of activities concerned by the potential measures to apply, the

road users - who are both objects as factors of unsafety, and subjects as components of the
road and transportation system whose activity normally provides a scientific support to

decision makers, and funding agencies - without whom no safety programme could be
implemented [12].
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Figure 3.6
Some decision makers simplified model of road safet)' action

Source:, Mohan D &. Muhlrad N (1996). Introductio.n to Road Safet)'.
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The Simplified Model Often Used by decision Makers

Decision makers are submitted to constraints of all kinds, two of the most obvious ones
being time and the resources available. They tend therefore to simplify the process leading
to the design of safety measures, and in particular to reduce research and studies. When this
happens, the model on which safety management is implicitly based includes only part of
the original model (Fig. 3.6).

Therefore a system approach to road safety is the only way to account for the complexity of
the road accident phenomenon and the design of appropriate safety programs. It implies that
the knowledge on which to base road safety action is wide-ranging and can only be obtained
through in-depth and multi-disciplinary studies [12].

3.3 SOME TRAFFIC CALMING MEASURES

Rajesh PATEL, Ivan SAYER and Geatam TIWARI (1996) in their article "urban safety and
traffic calming" introduced some of the traffic calming measures which can be experimented
within Dhaka and other non-motorized countries. These designs have been adopted from
many of the successful measures already adopted in Europe [13].
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.Fig. 3.7
Pedestria~ crossing at midblocks
of undivided arterials:
Source: Mohan D & Muhlrad N (1996).
Introduction to Road Safety.
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Rig. 3.8
Pe'(I~strian crossing at T-Junction: '
Source:, Mohan I) & Muhliad N (:1996).
I~troduction to Road Safety. ' ,
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Fig. 3.9 II dJ 'unction:
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Fig. 3.10
Traffic o~ straight 'ro~ds:
Source: M~han D & Muhlrad N (1996).
Introduction to Road Safety.
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Fig. 3.11
Traffic at road bends:

.Source: Mohan D & Muhlrad N (1996).
Introduction to ~oad Safety ~
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Fig. 3.12
Main road passing through shopping area:
Source: Mohan'D & 'Muhlrad N (1996).
Introduction t~ Road' Safet)' .
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dilfic\Jllit!s ill crossill{) tlin wide road Ihrough
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Solution:
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a main road throuuh thn n1ilfkol pl,lI;u will
n;1rrow . down (ho carri.IOtlway <Inti will
discourage overt.lkinO ano hiuh SIHJccl.'i.

SII)I,iflO ,it/us will ,,11011'1l"rUll vul1icl(lS to move Slowly

over il. (Jro.,d CI~lllr;d vurUf~ wiir al!,o act .lS island for
tIm pllduslri;Hls croBillU thu road,

54



Fig. "3.13
Footpath for pedestrians:
.Source: Mohan D & Muhlrad N (1996).
. Introduction to Road Safety.

Solution:

o Wide scoreoat()d pedostrian fool way C.m bo
desioned by roducinO the width of main
carriaoewclY. II will also reduce vollicle
spoods.
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. Fig. 3.14 . Safety in road design
Source: Mohan' D & M~hl"'ad N' (199'6). introduction to Road Safety.
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CHAPTER 4
PHOTOGRAPHS OF ROADWAY DESIGN ELEMENTS IN

METROPOLIT AN DHAKA

4.1 PHOTOGRAPHS OF ROADWAY DESIGN ELEMENTS FOR
PEDESTRIAN FACILITIES

4.1.1 Scenario of Footpaths in Metropolitan Dhaka

The sidewalk facility for pedestrian movement in Metropolitan Dhaka may be observed
through photographs taken at different important places of high pedestrian concentrations
and to see how far it is safe for free movement of pedestrians.

Photo 1: Problem: The footpath from Panthapath to SAARC fountain has almost become
abandoned. Poor maintenance and lack of initiative from the concerned authority has turned
gradually many footpaths of the Metropolis into this unused condition. As a result.
vegetation grows alongside footpaths, illegal occupation of footpaths, stacking of
construction materials on the footpaths, all are taking place hindering the normal flow of
pedestrians and leading to safety hazards.

Probable Solution: The concerned authority, through their routine maintenance work.
should make every footpath of the Metropolis hazards free. They should either cut or wipe
out vegetation alongside footpaths, expel the illegal occupants and remove the heap of

construction materials etc. as soon as it is noticed on the footpath. Simply it requires
enforcement.

Photo 2: Problem: The footpath at Farmgate is highly crowded and normal flow is
obstructed due to presence of hawkers and street dealers. The temporary stoppage of bus.
Mini-bus, and other vehicles along and inside footpath is also generating potential threat
for pedestrian movement.

The average walking speeds which range from 2.5 to 6.0 ft/sec (see Chap-II. P-114.
AASHTO-1984) can not be met due to minimal width of sidcwalk (measured 4',6") at

Farmgate where pedestrian flow is normally high all the time. Walkway capacity excceds as

the sidewalk width was not considered with regard to anticipated future pedestrian demand

during the initial design stage. The level of service with occupancy area per person was not
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also duly examined which now interrupts relative mobility of pedestrian,their walking
speed, maneuvering room, feeling of control and raises conflicts with other pedestrians.

Suggested Measures for Improvement: To make footpath hawkers free by
enforcement for improving smooth walking environment on the footpath. The stoppagc of
motor vehicles should be relocated with a marked area usually by border markings or small
kerbs and raising of pedestrian barrier along the edge of walkway to stop irregular crossing
from mid blocks and channelise the flow of pedestrians to defined standing area for
vehicles. The width of footpath should be increased and redesigned considering the
restraints and available facility at this location. As per Manual on Uniform Traffic Control
devices (MUTCD) assume a normal walking rate of 4 ft/sec, calculate present pedestrian
flow and anticipated future flow, determine walkway capacity and Icvel of servicc per

person and then choose the effective width of footpath that will carry large volume of
pedestrians with any hindrance and will improve safcly as well.

Photo 3: Problem: The footpath is occupied by furniture at Green Road. It reduces
space for walkway and obstructs visibility.

Probable solution: Strict enforccment is necessary by the authority to clear out thc
footpath from hazards and improve visibility.

Photo 4: Problem: Street trading in front of Gulistan Cinema hall forces pedestrians
onto road. Unsafe for both pedestrians and vchicular movement.

Probable solution: Rehabilitation of street traders, hawkers and petty dcalers is readily
essential to improve roadside environment. Here enforcement does not work alone. It
requires socio-economic upliftment.

Photo 5: Problem: Vegetable shops on footpath and street side at East Rampura have

occupied almost half the road width.C!hese are common roadside hazards in some places of
the Metropolis. This reduces vehicle speed and generates pedestrian/vehicle confli<j)

Probable solution: Vegetable shops and bazar on the footpath and carriage way should
not be allowed. A ban should be imposed on such installations and to use warning signs at
such places. To give education so that they can understand the potential danger, they are
creating for moving traffic. To use the media support in this regard. Finally is required
traffic police enforcement.
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Photo 6: Problem: The newly constructed connecting road adjacent to Gulistan park near
presidential secretariat is seen without pedestrian facility. No central makings and
delineation makings are provided on the road surface. No warning signs and spced
reduction sign limits have been erected for safety measures on either side of the road.

Some Suggested Measures for Improvement

The width of road is measured 24'-6". This is a one-way traffic route. If sidewalk facility is
provided with minimum width say 4' on both the sides. the road width reduces to 16' -6"

I
which can well govern one lane traffic flow. ~ construction of a sidewalk is a must as this
is a place of high pedestrian generation and dimension of which should be determined
according to the flow of pedestrians per hour per day and other options. Central makings

and edge delineation makings should be properly given on the road surface,~'ning signs

and speed reduction sign limits should be used for operational safet] .

Photo 7: Problem: Absence of pe?estrian footwear on Dhanmondi Lake bridge exposes
pedestrians to danger from traffic. uring peak hour the bridge becomes highly congested
with motorized vehicles and normal walking speed of pedestrian along the edge of bridge
railing is largely interrupted. The height of bridge railing is measured 2' -8" and width 4.5".
pedestrians even enjoy sight seeing sitting on the railing top thus endanger their lives to

moving traffic. No pedestrian barrier on either side of the bridge for their protection from
moving traffic. No central makings and edge markings are noticed, over the bridge road
surface.

Measures to be taken: The width of bridge is measured 22' -6" with two lanes one
directional flow. Within this dimension, sidewalk facility for pedestrians on both sides
cannot be provided. Even if the minimum width of sidewalk (4'+4')=8' is provided. the
carriage way will be reduced to 14'-6" with which only one way traffic can run
comfortably. So, there is no alternative to new construction of Dhanmondi lake bridge. The
design of bridge railing should be such that no one could sit upon it. Guard rail to protect
pedestrians on bridge should be installed as in Papua New Guinea. (See Art. 4.1.11 Fig:
4.33 TRL Guide, U.K based) . Central markings & edge markings should be given
properly over the bridge road surface for overall safety improvement.

Photo 8: Problem: Advertisement post on the middle of footway and drainage channel
along the edge of footway obstruct pedestrian safe and free movement in front of Eden
University College.
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Probable solution: Removal of the post from the footpath should be the first priority.
The city corporation should not permit the developers and builders to place their
advertisement hoardings on the footpath proper slope of drainage channel should be

maintained corresponding to the edge of footway kerb.

Photo 9: Problem: The electric transformer. installed on the footway. is a threat to
pedestrian and hawkers at Farmgate area.

Probable solution: Relocation of the transformer from the footpath to a suitable place
would be the best safety improvement measure for pedestrians. The city corporation should
take necessmy attempt in removing electrical poles/transformer from the footpath and would
not approve any such installation in the future for the safely of pedestrians.

Photo 10: Problem: The base of electric post. and dustbin cover on the footway at
Palashibazar discourages pedestrian in using it. This is an example of poor maintenance.

Some Suggested Measure: The base of electric post. if not shifted. has to be painted for
clear visibility. dustbin cover has to be accommodated some other places and great care

should be taken in ensuring routine maintenance work. The city corporation should be held
responsible and accountable for routine and periodic maintenance work.

Photo I: The abandoned footpath at Panthapath area.
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Photo 2: The congested footpath at Farmgate.

Photo 3: The occupied footpath at Green road.

61



Photo 4: Street trading in front of Gulistan Cinema Hall.

Photo 5: Vegetable shops on the footpath and street side at East Rampura.
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Photo 6: The connecting road adjacent to Gulistan Park is without pedestrian facility.

Photo 7: Dhanmondi lake bridge Jacks pedestrian facility.

63

I



,

Photo 8: Advertisement post on the footpath near Eden University College.

Photo 9: The electric transformer installed on thc footway at Fanngate.
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Photo 10: Electric poles & dust bin cover on the footpath at Palashibazar.

4. 1.2 Scenario of Pedestrian Crossings ill Dhaka Metropolis

4.1.2.1 Zebra Crossing

This is the pedestrian crossing at grade near the intersection or at points of community

development where pedestrians are given priority over vehicular traffic for part of the time.

either by using traffic signals to stop traffic or by a gcncral rulc which requires vehicles to

stop if a pedestrian is at a designated crossing point. The crossings are marked by drawing

stripes like zebra on the road surface and are termed as zcbra crossing. In the mctropolitan

area. crossings are observed in many important locations and many disparities are noticed.

Some crossings have no trace. some are faded and some are without markings. Vehicles

stop often on the zebra crossing near intersection when the red signal is on hindering the

pedestrian crossing from the other side. This is a common phenomenon in the metropolis

and develops pedestrian vehicle conflict. Here some photographs are presented showing

how pedestrian crossing is obstructed and producing safety threats.

Photo II: Problem: Pedestrian movement is blocked due to stoppage of the vehicular

traffic on the zebra crossing. No stop line markings for vehicles approaching intersection

and staggered crossing marks for pedestrian which are non-standard.
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Suggested Measures: To use lettered words to denote stop line markings before zebra
crossing or draw painted diamond on carriage way to give advance warning (see Art: 6.9.2
Fig. 6.56, TRL guide U.K. based). Use of traffic sign near zebra crossing, and warning
sign not to cross the stop line when the red signal is on for pedcstrian cross over. Despite
the operational measures if requires enforcement and education as well.

Photo. 12: Problem: No marking on the road surface visible to the vehicle drivers.

Particularly at night - this may lead to an unexpected occurrencc.

Probable Solution: Road surface should be clearly marked and painted by the use of
thermoplastic paint (higher quality paint used in road) as and when required. [n this regard.
a maintenance and supervisory team should be formed to look after.

Photo 13:Problem: The level crossing at Sayedabad has become a pedestrian crossing
point which is highly alarming for both the pedestrians and vehicular traffic. And the
warning sign is missing.

Probable solution: Pedestrians should be made aware of this risky crossing maneuver
over the rail line. They should be taught, given proper education about safer crossing
matters. Other regulatory and control devices should be installed with clear warning.
Besides, the photograph suggests the erection of an over bridge in front of Sayedabad bus
terminal.

Photo 14: Problem: No pedestrian refuge on this wide arteria! Satmasjid road. No zebra
crossing point within approximately I km of the road. No median to segregate opposing
traffic and no road markings.

Probable solution: Installation of pedestrian refuge with zebra crossing near T-junctions.
Installation of median with median barrier to stop irregular crossing. Applicaiton of centre
line markings and stopline markings near zebra crossing.

Photo 15: Problem: Irregular risky crossing of pedestrians despite the presence of
central barrier near New Market over bridge. The width of the barrier is 3' and hI. is found
4'-2". pedestrians even jump over the barrier to cross the road though there is crossing
facility both up & downstream. No painting marks over the iron built channel for visibility.
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Suggested Measure: Increase the hL of the barrier so that it would serve as self

enforcing measure. Police enforcement is also required with warning sign. And paintings
(black-white/white-yellow) need to be applied over the iron-built channel for visibility.

Photo 16: Problem: Pedestrian/vehicle conflict along this arterial road approaching

Golapsha Mazar. An example of irregular crossing.

Probable SOlutionGnstaIIation of median barrier is a must to avoid pedestrian/vehicle
conflict and channelise the pedestrian to safer cros~ing point near intersection or mid blocks.

Enforcement is required to stop irregular crossing. )

Photo II: Staggered Zebra crossing with no stop line markings at Kakrail extreme end.
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Photo 12: Faded Zebra crossing at Bijoynagar.

Photo 13: The level crossing without any regulatory or warning sign at Sayedabad.
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Photo 14: Dangerous crossing by pedestrian at Satmasjid road.

Photo 15: Irregular risky crossing near New Market Over Bridge.
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Photo 16: Pedestrian-Vehicle Conflict at Golapsha Mazar.

4.1.2.2 Foot Bridges of the Metropolis

Over Bridge

In places where there is high pedestrian flow or high pedestrian congestion and traffic

characteristics are such that stopping traffic by dint of signals or the other way would lead to

added traffic jam and/or risk of accident fatalities due to high speed. a structure is built over

the entire width of roadway or carriage way for safe movement of pedestrians known as

foot over bridge. It serves as a grade separation of pedestrians and vehicles. There are

R.C.C. and steel-structured foot over bridges within the metropolitan area. These are at

Fulbaria bus terminal, zero-point crossing, Shabag crossing, Shamoli. Farmgate and some

other places. Among are the newly introduced steel fabricated over bridge and narrow

R.C.C. over bridge markedly noticed. They are not all being used properly due to some

faults in the existing features which ought to have been given consideration at the initial

designs stage.
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It is seen that pedestrians often avoid using them due to substantial differences in elevation
and many steps to climb, some old foot over bridges are crowded and congested with
traders making their use difficult. The narrow stair width of the over bridge is developing
pedestrian conflict and particularly aged people and children are reluctant in using it. Some
foot-over bridges are exhibited here with their faults and conflicts.

Photo 17:Problem: Aged people and children together with faint hearted women won't
take risk in using this newly oriented steel over bridge because of the following reasons:

I) Substantial differences in elevation (vertical clearance - 20'). But the vertical
clearance to sign trusses and pedestrian overpasses should be 17 ft with 6" to be added for

future surfacing.

2) Many steps to climb (i) 1st flight rise = 24 Nos. x 6" = 12'
(ii) 2nd flight rise = 16 Nos. x 6" = 8'

3) Psychological reasons as there is gap/opening between successive steps of stair and
side opening which is 8"/9" at mid landing position and 5"/7" at hand rail position.

4) Landing is provided at 12' and 8' change in elevation where it should be 5 or 6 ft
change in elevation (Art. (see Chap. IV, PA30, AASHTO, 1984).

5) No pedestrian ramps, though it should be provided at all pedestrian separation
structures with a slope not exceeding 12:1 and maximum rise of 30 in (See the same as
mentioned above).

Suggested Measure: The future construction of overpass should always be taken into

consideration with respect to the standard dimension for vertical clearance or ht. The change
in elevation should be provided at 5 or 6 ft change in elevation to reduce many steps to
climb and to provide control. To place a plain sheet as a cover underneath the stairway and
railing side to reduce panic and improve safety. To ensure pedestrian ramps.

Photo 18:problem: The stair passage of the newly constructed R.C.C. over bridge near
Farmgate is so narrow (3'-8" wide) that two people can hardly pass together. This develops
conflict between pedestrians as seen. It's a place of high pedestrian flow. The nose of the
stair tread is a square projection so it is a threat for handicapped people. The opcning of thc
side railing is also threatening for childrcn.
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Some Suggested Measure: Walkways for pedestrian separations should have a
minimum width of 8ft. (see Chap. IV, P. 431, AASHTO, 1984). Therefore, more attention
should be given during future design and construction as well.The nose of the stair tread
should be rounded to allow reasonable usage by handicapped people. The side opening of
the stair railing should be covered with a plain sheet to protect the children from seeing
objects downward.

Photo 19: Problem: People arc enjoying sight seeing sitting on the top of thc over

bridge railing.

Probable solution: (i) The railing should be so arranged that it would not permit
anyone slttmg on it. (ii) People should be motivated by education to have their cross
without stop on the over bridge.

Photo 20: Problem: Pedestrian crossing at grade despite presence of over-bridge near
Fulbaria bus terminal. Note absence of pedestrian fences.

Probable solution: The erection of barrier along the edge of the footpath ncar the over
bridge is a must to guide and forcc the pedestrians to use the overpass facility. The median
barriers may also be raised for more safety.

Photo 21: Problem: New market over bridge is occupied by peddlers and hawkers
which interrupts pedestrian movement. The total width of walkway is 12' -4" out of which
4'-6" is occupied by goods and the effective width for walkway is found to be 7'-10". Even
pedestrians sit on the top of bridge railing as the ht. of the railing is 34" and width is 14".

Suggested Measure: The ht. and width of bridge railing should be modified so that
pedestrians cannot sit over them.
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Photo 17: Newly built unsafe Steel Structured Over bridge near G.P.O .

•.'
.-

Photo 18: Narrow and sub-standard R.C.C. over bridge near Farmgate.
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Photo 19: Pedestrian on the top or the over bridge railing.

IL ..
rlnltron '" _.

Photo 20: The steel over bridge with few pedestrians at Fulbaria bus terminal.
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Photo 21: New Market Over bridge is pal1ly occupied by petty dealers

4.1.2.3 Underpass of Metropolitan Dhaka

Underpasses:

When signed control is inappropriate or potentially hazardous on a fast primary routcs.

underpass or subway is preferred for easy and safe pedestrian flow. Underpasscs rcquire

less vertical separation and thus fewer steps. The initial movemcnt for a subway is

downwards and easy, therefore all including the aged people and childrcn are inclined to use

this facility. There are also some inconvenienccs bccause often concern is expressed

regarding public safety in underpasses. If they arc not well-lit and patrolled. they may

provide a focus for criminal activities. Maintenance or lack of it can also create difficultics.

Underpasse3 can soon become dirty, unpleasant locations if not regularly cleancd.

Particularly in rainy season, thcy are liable to flooding if not well designed with adequately

maintained drainage.
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Dhaka metropolitan city has been recently adorned with three (3) underpasses at Gulshan.
Kawranbazar and Gubtali bus terminal. The underpass at Kawran bazaar is being largely
used. The other two are being normally used. The lack of pedestrian barriers at the edge of
sidewalk is discouraging their use. The irregular pedestrian crossing is viewed in these
locations. The stair-slope of the sub-way is so steep and stair width at the entry and exit
point is so narrow that there develops potential conflict between pedestrians. The
photographs are seen below showing the subway with congested pedestrians and unsafe
movement due to narrow width.

Photo 22: Problem: Congested pedestrian movement at Kawran bazar underpass which
indicates inadequate width of it, only 4' -7". Entry landing is found (4' -7"x3' -9") and mid
landing is (4' -7"x3' -4") and is provided with 10' -6" change in elevation. The nose of the
stair tread is a square projection. No extra facility is made for physically handicapped

people. No pedestrian ramps as soon as the pedestrians approach the underpass.

Suggested Measure: Walkways for pedestrian separations should have a minimum
width of 8 ft. (See Chap. IV, P. 430, AASHTO. 1984). Therefore, 4' -7" width of stairway
is not effective, where the number of pedestrian is 240/hr. and future widening of the
stairway is to be considered for any new construction of subways. Landings should have a
minimum length of S ft and should be of sufficient width to allow wheel chairs to maneuver
( See. Chap. IV, P. 430 AASHTO, 1984) and should be provided within S or 6 ft. change

in elevation instead of 10' -6" or more. This should be noted for future construction. The
tread nose should be made rounded with facility for physically disabled people providing
pedestrian ramps. And hand rail should be provided both sides of the stair for safety and
comfort.

Photo 23: Problem: The underpass at Gulistan and other places built is so steep that

produces safety-threat particularly toward aged people and children. The slope is measured
1:2.3 with rise 16x4.S" and tread ISxll". And the first flight (13'-9" in lengths) is
provided with no intermediate landing.

Suggested Measures for Improvement: Proper shape and mid landing facility should
be given major consideration when any future construction would be made. For slope and
landing dimension, see the reference above under photo 22: problem.
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Photo 22: Narrow underpass at Kawran Bazar.

Photo 23: Steep underpass at Gulistan.
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4.1.3 Road Side Barriers of the Metropolis

The photographs of roadside barriers taken at different important locations of the Metropolis

arc presented below. These are analysed from safety point of view and further

recommendations arc furnished for general improvement.

Photo 24:Prohlem: The barely exposed sharp end of the barrier develops safety threats

for pedestrians walking alongside the footway. And the height of the barrier is found 3' -9"

which pedestrian can easily jump over.

Suggested Measure: The exposed sharp end of the barrier may be concealed by the usc

of round metal bar as in photo 25: and the ht. of the barrier. if not responded hy the

pedestrians may be increased to such height that would not be ignored and thus improving

safety for pedestrians.

Photo 25: I)rohable henefit::

This protected pedestrian barrier may be introduced at all suitable locations. The barrier is

not only safe but also aesthetically improved and pleasing. Pedestrians will not even eross

the railing since it is positioned around 2 ft away from the edge of carriage way.

Photo 26:Pl"Ohable benefit: The painted metal barrier with top round bar ncar SAARC

fountain develops easier visibility for drivers both day and night and the exposed arrow end

is buried with a round metal bar all through the barrier whieh improves pedestrian safety as

well. This may be reeonuTIended for usc.

Photo 24: Roadside barrier with sharp end at Farmgate.
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Photo 25: The protected precast reinforced barrier in front of the !nstitLlleof Engineers.

Photo 26: The painted barrier near SAARC fountain.
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4.1.4 Median Barriers of the Metropolis

The following photographs represent median barriers of the Metropolis. Each photograph

is analysed on the basis of safety consideration.

Photo 27:Problem: The side top arrow head of the barrier causes major and minor
injuries which is a matter of great concern. The second most hazardous feature is the iron
made median spike placed along the edge of median with 8" in height and 6" in width. The

vehicles will be severely damaged with loss of lives if the vehicles eventually hit the spike
particularly at night. Even no reflectorised markings are furnished over the spikes.

Suggested Measure: To conceal the sharp end iron barrier under a top round metallic or
flexible plastic bar for pedestrian safety along the crossways and to use plastic spike with
reflectorised markings to protect the medians from vehicular traffic and thus improve safety.

Photo 28:Problem: Sight distance is obstructed due to vegetation so closely spaced (4'-
6"-6') near pedestrian crossing point over the medians. Often the vehicle drivers cannot feel
the presence of pedestrians over the median refuge points because of the shade of
vegetation. Pmticularly at night this may cause serious accidents.

Suggested Measure: To cut the vegetation so that sight distance is not obstructed from
30' -50' of the median openings. Vegetation should not be allowed to grow on or within the
said distance to keep sight distance obstruction free and as such, a maintenance team has to
be formed for routine maintenance.

Photo 29:Problem: If any vehicle eventually hits the barrier, the vehicle will be severely

damaged with serious injury or loss of lives. This is an example of frequent sudden
exposure with no road markings.

Probable solution: Instead of concrete barrier, temporary plastic cone post at certain
interval might be used to channelise traffic and this appears to be safer than concrete barrier
(see Photo 30) .Road markings should be applied with thermoplastic road paints.

Photo 30:Possible benefit: The plastic post at a fixed interval near Bijoysharoni is a
safety fence to divert the traffic.
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Photo 27: Unsafe median barrier and median spike on Mirpur road.

Photo 28: Vegetation within the median barriers at New Market area.
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Photo 29: The faded steel-jointed concrete barrier on the Airport road near Army Aviatioll.

Photo 30: The removable plastic post to guide turning maneuver near Bijoysharoni.
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4.2 PHOTOGRAPHS OF ROADWAY DESIGN ELEMENTS FOR
VEHICULAR MOVEMENT FACILITIES IN THE METROPOLITAN
DHAKA.

4.2.1 Different Types of Medians of the Metropolis

The medians are presented here with their merits and demerits at different places within the
Metropolitan area.

Photo 31:Problem: The edge of median, rectangular with 6" in height and 10" in width
from iron built channel, is not standard and recommended. Since there will be severe impact
as soon as the vehicles dash the edge of medians.

Suggested Measure: The edge of median should be curved or sloped surface so that the
wheel tyres would coincide with the edge of median and subsequently less impact or
friction will develop. For more details, see Fig. IV-8, AASHTO (1984).

Photo 32:Problem: Pedestrians are using medians as footpath by endangering thcir
lives. Because the adjacent footpath is extremely congested. Even the pedestrians are using
some portion of road along the median. This indicates inadequate facility & the width of
median found is I' -9" is not standard.

Suggested Measure: Enforcement is required so that pedestrians cannot treat median as
walkway. Median barrier may be raised to stop walking over the median and force them to
use the adjacent footpath by removing illegal occupants of footpath. Minimum width of
median should be 4'-0" (see Chap. IV, Medians P. 403, AASHTO, 1984) which may be
introduced for safety and if the local condition necessitates the use of median for walkwav
facility.

Phot033:Problem: The long median has been left in this trench-cut situation at Gulshan-

2. Not safe for vehicular flow and pedestrian crossing. No pedestrian cross markings and
road markings.

Probable solution: Median structure should be introduced as per traffic flow
characteristics and local environment. In absence of median island. it should bc at least

marked by reflective paints to avoid some mishap. To introduce pcdcstrian crossing points
and road markings from safety point of view.
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Photo34:Prohlem: Inadequate median width without any central refuge for pedestrians

from Anny Aviation to Mohakhali rail crossing. This is a pedestrian crossing hazard.

Prohahle solution: The construction of pcdcstrian refuge successivcly at a suitablc

distancc along thc median would help safe crossing maneuver. The position of the refuge

should be such that pedcstrians may bc inclincd to usc it.

Photo 35:Prohlem: The unmarked basc of the stecl fabricated over bridge at Shahbag

extending about 6" to 8" toward the road surface creates potential dangcr to traffic
particularly at night.

Probable solution: The base of the structure has to be marked with luminous hlack and

white or ycllow paints so that the vehicle drivcrs can noticc it from a safe clear distance.

And sudden cxposure of the base with rectangular edge should not be allowed. It should be

maintaincd with proper slope or curvcd edge within a dcfincd area from straight-run mcdian
line (Sec Fig. IV-8E, AASHTO-1984 or Photo: 36),

Photo 36:Prohlem: The basc of thc R.C.C. over bridgc inside thc median, surrounded

by round shapcd curbs extends about 6"-12" to the road surface from the main alignment.

These phenomcna arc common in Fal1l1gate, Shamoli and other places.

Prohahle solution: Thc surface of thc curbs should be marked properly so that it might

be luminous and clearly visible to the vehicle drivers at night.

Photo 31: Rectangular type median edge near Hotel Sonargaoi;.
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•
Photo 32: Narrow Median in front of National Mosque .
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Photo 33: The trench after removal of median at Gulshan-2.

Photo 34: Inadequate width of median from Army Aviation to Mohakhali rail crossing.
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Photo 35: The unmarked base of the steel over bridge at Shahbag.

Photo 36: The extended base of the R.C.C. over bridge at Shamoli.
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4.2.2 Road Humps Scenario of Dhaka City Roads

ROAD HUMPS

These are the curved somewhat elevated road features on the road surface along the width of
the road aimed at decelerating the speed of a moving vehicle and ensuring safer pedestrian
crossover ncar the point of any community development or heavy pedestrian flow. This is
in fact a safety feature on the road for both the vehicles and the pedestrians. These speed

reducing measures are seen near the point of some intersection, schools, hospitals.
stadiums, markets, bridge locations and when a railway line crosses a highway or city
streets. Road humps in Dhaka Metropolitan city have been found indiscriminately at
different locations demonstrating threat to vehicular traffic. Some places in the Metropolis. it
has been raised on the road surface where there is no justification of placing it and some
places have been noticed without road humps where really they deservc it. Some road
humps in the observations have been marked so steep that thc vehicles might undergo
overturning and in some places, a number of road humps havc been so closely positioned
that it provides discomfort to the passengers and road users instead of giving safer
movement facility. In most cases, safety - consideration has been neglected during
construction and no remedial measure has been taken to improve safety after construction.

The road humps are commonly termed as speed breakers. Here, in the photographs, are
exhibited some threat producing speed breakers at different points of the Metropolis and
these all require immediate removal from the road surface in the interest of safety.

Photo 37:ProbIem: No stripe markings on the hump. Width is measured 4' -0" ( 1200
mm), and height 3"-6" (75 mm - 150mm) and average slope 1.4 ( 150/600) which are not
standard and recommended. Transverse profile of the hump is non-uniform and distance of
hump from edge of the sidewalk/kerb is measured 1'-6"-2' (450 mm - 600 mm) which
should be 200 mm (see Art. 2.3.2 ). This is a typical case commonly found in the
metropolis with some discrepancy.

Measures to be Taken: Reflectorised stripe markings should be provided over the hump
as per standard design practice. Appropriate profiles and heights shoudl be used according
to local circumstances. The following diagram is depicted showing the proposed width.

shape, height and slope of a road hump that can be experimented in Dhaka Metropolitan
area.

88



PROPOSED DESIGN OF ROAD HUMP FOR METROPOLITAN DHAKA
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Photo 38:Problem: Stripe markings over the hump are not properly given. No color

combination has been used to enhance visibility. Painting materials used for markings are of

poor quality so it gets faded gradually under the friction of wheel tyres. The hump is neither

round top nor Dat top and the sides are not properly tapered. It is very sharp. steep with no

adequate width, slope and height. The design and construction are very poor therefore. the

hump itself is a safety hazard.

Some suggested measures for improvement: Stripe markings with standard white-

yellow color combination and with proper shape and size should be applied over the hump

so that it becomes luminous and clearly visible to the vehicle drivers from a safe distance. In

this regard. thermoplastic paint can be used for durability and clear visibility. The hump

should be either round top or nat top with tapered sides so that at low speeds. vehicles can

cross without causing undue discomfort to passengers. The proper width. slope and height

of hump with respect to local circumstances is shown under photo no: 37. For more details

and further modifications Art. 2.3.2 can be seen.

Photo 37: Road hump without stripe markings in front of BUET.
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Photo 38: Sub-standard road hump on the folder street at Wari.

4.2.3 Road Markings Scenario of the Metropolitan Citv

ROAD MARKINGS

Road markings may be considered as special signs used to assist in controlling and

regulating the traffic by drawing line patterns. words. symbols or reflectors on the

pavement, curb side of island or on fixed objects ncar the highway. It may be classified

under four headings. Carriage way markings, curb markings, object markings and reflector

unit markings.

Carriage way markings: Carriage way marking is done by marking centre lines, lane

dividing lines. ovet1aking zones, turn markings, stop line at intersections etc.

Curb marking: Road curbs at straight roads are marked white, while on curbs it IS

marked black and white. During night time they prove velY helpful.

Object marking: Hazardous obstructions near the road. like signs. sign traffic island.

narrow bridge, culverts etc. should be clearly marked.
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Reflector units: In this case, hazardous obstructions are indicated by fixing reflector
units reflecting yellow light at night. In very busy streets, even curbs are marked by
reflecting units to indicate pavement limit, traffic island, etc.[ 14]

Road markings are inadequate and improper as observed in the metropolis. Once it is laid
over the surface of the road, withers away within few months because of the use of lower
quality road paints. Thermoplastic road paints are not used in many cases because of its
high cost. Poor road conditions (Potholes, deformations etc.) also make road markings
difficult to apply in effective manner within the city. In many important locations such as
pedestrian crossings, intersections etc. often have no road markings to provide guidance to
drivers. Some photographs are presented here showing the increased risks and threats to all
road users within the metropolitan area due to lack of road markings.
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Photo 39:Problem:
I) No road markings are visible on the arterial roads near Mohakhali level crossing.

2) No stop line markings
3) No left turn and right turn markings
4) No straight line markings and guide lines for traffic.

Suggested measure: The application of road markings for channelisation of traffic at
this large intersection would definitely improve safety for road users.For proper
application of various road markings and their functions as used in the UK may be
studied.(see Art.5.8,fig.5.29 TRL guide,UK based)

Photo 40:Problems:
1) No road markings on this arterial road approaching to Zatrabari intersection.
2) A series of tempo stand very close to intersection-an example of inadequate parking

facility
3) No pedestrian crossing facility.
4) No traffic sign.

Suggested measures:Application of road markings is a must along the central line of the
road.No parking stand should be allowed near intersection.The city corporation should take

necessary steps with strict enforcement by traffic police in this regard. Pedestrian crossing
facility at grade should be introduced with installation of traffic sign.

Photo 41:Problem: No lane and pavement edge marking on Dhaka-Chittagong highway

Probable solution: Lane and pavement edge marking should he introduced on this major
highway to reduce vehicle conflict.For clearly defined centre line and edge line (see
Art.6.8.6,fig.6.31 &fig.6.32,TRL guide)
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Photo 39: The signalized intersection without any markings at Mohakhali level crossing.

Photo 40. The unsignalised intersection without road markings at Zatrabari
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Photo 41: The Dhaka-Chittagong highway is without lane & pavement edge marking.

4.2.4 Traffic Signs of Metropolitan Dhaka

TRAFFIC SIGNS

Traffic sign is a measure to convey a specific information to the driver quite in advance. so

that he may become careful. Traffic signs are mounted on specific types of poles. It may be
classified into three categories. Regulatory signs. warning signs and informatory signs.
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# Regulatory signs indicate to the traffic an obligation to comply with statutory
regulations and non-compliance of which is considered an offense. These signs also
convey to the driver not to exceed specific speed limit or not to park his vehicle.

# Warning signs convey to the drivers, the conditions ahead where some caution is
required. Right turn, left turn, cross roads, narrow bridge. level crossing and ferry.
rough road are the examples of warning signs.

# Informatory signs provide information and guidance for the drivers. End of speed
limit, parking signs, parking limit, road junction approach are the examples of
informatory signs.[ 14]

It has been observed that roads and intersections are inadequately sign posted within the
metropolitan area and drivers are provided with little guidance or information as they use the
roads. It is commonplace to see worn, almost illegible, damaged or missing readings on
road networks in the city. Photographs are represented showing the problem making areas
without traffic signs and their possible solutions.

Photo 42:Problem:

I) Despite warning sign, vehicles are taking rightway movement and the violation is
taking place in front of the traffic police.

2) Incorrect design of warning sign marking.

3) No central road markings

Probable solution:

i) Strict enforcement by traffic police should be a major consideration to stop such
illegal right-way movement.

ii) Correct design of warning sign with proper arrow head should be provided (see
Fig. 6.51, TRL guide for correct sign mark).

iii) To apply central road markings for vehicular safety.
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Photo 43:Problems: Pedestrians are crossing over the rail line in spite of the warning
sign and the traffic police is arguing for nothing. The lettered words of warning sign are
almost illegible. The iron spike adjacent to median is also a threat for safe movement of

vehicles.

Probable solution:

i) Pedestrian should be made aware by education that level crossing is not zebra

crossmg.

ii) Strengthening of traffic police enforcement team by training and education.

iii) Installation of clear warning sign if it is to be effective for safety.

iv) Removal of iron spikes from the edge of median should be considered a key factor
for safety improvement.

Photo 44:Problem: Vehicles are parked illegally at Mohakhali intersection area in spite
of the warning sign.

Probable solution: The warning sign does not always work. There is no alternative to
strict enforcement.

Phot04S:Problem:The Rickshaw are taking illegal turn over the rail line at Mogbazar rail
crossing producing contlict with approaching motorized vehicles.

Probable solution:(i) To install warning sign (ii)To erect traffic sign with ban on right
turning and (iii) Traffic police enforcement.
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Photo 42: Vehicles taking illegal turning on the Airport Road.

Photo 43: Malibag level crossing with illegible and inadequate warning sign.
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Photo 44: Vehicles parked illegally at Mohakhali intersection.

Photo 45 : Illegal crossing of rickshaw over Mogbazar level crossing
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4.2.5 Roadside Hazards of Dhaka Metropolitan Roads

ROADSIDE HAZARDS

The presence of roadside obstacles such as street furniture, workshops. stalls street trading.
construction materials, dustbin, garbage etc. may be defined as roadside hazards. These arc
the potential danger of collision and sometimes obstruct the visibility panicularly at turning
direction. In Dhaka metropolitan city, unauthorized stalls adjacent to the edge of the carriage
way are common phenomena which not only generate threat to the vehicle drivers but also
restrict uninterrupted pedestrian flow. Due to roadside hazards. pedestrians are bound to use
road surface instead of footpaths. Photographs are demonstrated here presenting the hazards
at different location of the Metropolis.

Photo 46:Problem:

i) Stack of bamboo on the roadside near Kalyanpur bus-stand creates safety threat for
moving vehicles.

ii) No pavement edge marking

iii) No pedestrian facility along side the pavement edgc.

Probable solution: Loading and unloading of bamboo or other goods should not be
permitted on the road surface and there should be banning on street trading. Ensure
pavement edge marking with sidewalk facility for pedestrian.

Photo 47:Problem: The heap of garbage on the roadside is narrowing the road or
carriage way. This very often interrupts the pedestrians. obstructs the traffic and ultimatelv
leads to long traffic jam with pedestrian vehicle conflict.

Suggested Measure: The city corporation should lift the dustbin shed from the road
surface and place it to some defined places for safety benetit.

Photo 48:Problem: On road bus stop causes obstruction and creates potential hazard for
pedestrians and vehicles. No parking lanes or facility for temporary stop.
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Probable solution: On road bus stop should not be allowed. There should be sufficient
space for temporary bus stop and safe definite place from where they can pick up

passengers.

Photo 49:Problem: The baby-stand opposite to presidential secretariat has restricted the
normal !low of vehicles and leads to congestion. An example of illcgal occupancy.

Prohable solution: Separate terminal for baby-taxi is a must.

Photo SO:Problem: The footpath at Chankerpool has becomc permanent workshop for
trucks, cars and other non-motorized vehicles.

Probable solution: The installation of bollards (see Fig. 4.55. Art. 4.1.17, TRL guidc )
along the edge of footpath at close interval may resist vehicle access to footpath and remove
roadside hazards. Strict regulatory measures should be applied not to allow on road
parking irrespective of any reason thereof. (Note: 8ol!ards prevent vehicle encroachmcnt ).

Photo 46: Stack of bamboo on the road side near KalyanpuL
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Photo 47: Illegal occupancy of road by dustbin shed at Nakhalpara.

Photo 48: Hazards from on road bus stop at Nilkhet i.c no designated bus SLOp.
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Photo 49: Congested baby-stand over the entire road width.

Photo 50: Roadside workshop at Chankerpool.
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4.2.6 Road Surface Scenario of Dhaka Metl"Ol)olitan Citv

ROAD SURFACE CONDITIONS

The road surface at different parts of the city has become highly damaged. The problem

becomes very acute during rainy season. This leads to the creation of pot holes on the road
surface and water remains stagnant for a longer period helping further deterioration. Poor
maintenance due to inadequate resources plays an important role in developing such bad
road surfaces. Where the structural part of the road cannot be properly maintained. the
application of road markings and road signs remain far away. As a result of this. the roads
become more unsafe, vehicle condition deteriorates more rapidly and operating costs
jncrease substantially. The photographs taken bear the shining example of the same.

Photo 51 :Problem: The pot hole formed on the road surface is a threat to safe vehicular
movement. Some pot holes are very deep and some are low and the depth of which cannot
be identified since it is filled with water.

Probable solution: Repair work has to be carried out immediately after exposure of this
sort of pot holes to check further deterioration and danger to safety.

Photo 52:Problem: Seen the long trench cut on the road towards Shamoli overbridge
.Vehicle drivers avoid using this portion and thus reduces effective width of road. This
ultimately decreases speed of vehicles and leads to congestion and safety threat.

Suggested Measures: It is a maintenance problem. So. repair and patch up work should
be started by the concerned authority as soon as this sort of trench appears on the road
surface and thus utilize the entire road width.

Photo 53:Problem: The vehicles are seen using the shoulder instead of main traveled
wayan the Mirpur road near TTC. The road surface is highly damaged.

Suggested Measure: Maintenance should be a major consideration to check further
deterioration of road surface and thus keep road surface in workable condition.

Photo 54:Prohlem: The drainage condition as viewed is highly dangerous for moving
traffic particularly at night. And even no warning sign has been erected as precautionary
measure to road users.
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Suggested measure: The drainage opening should be covered with a metal sheet.
providing markings, raising warning signs and thus making it hazards free.

Photo 55:(i) Problem: The manhole cover at Shamoli Shishu Park does not flush with

the road surface.

Suggested Measures:

(a) The manhole cover should flush the road surface so that during movement sudden
impact of vehicles can be avoided.

(b) The manhole cover should be properly marked with reflectorized color ingredients
since it remains as a fixed object.

(c) The slope provided must be extended UplOthe required length for smooth riding of
vehicular traffic

Photo 55: (ii) Problem: The rectangular R.CC. block seems separated from the
adjacent road surface in the middle & the bituminous layer along the edge of the block gets
damaged due to the movement of speeding vehicles over it.

Suggested Measure: The R.CC drainage cover should be provided with a thin layer of
bitumen to give a smooth riding surface and the slope of bituminous overlay from the edge

of the block should be drawn up to the required distance where it finally coincides with the
road surface.
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Photo 51 The pot filled with water on Mirpur road near Kalyanpur

Photo 52: A long trench cut on the road near Shamoli overbridge.
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Photo 53: Badly damaged road surface near Teachers' Training College:

'I

Photo 54: The drainage condition on the middle of the road near Kawran bazar.
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Photo 55: (i) Unsafe manhole cover on Mirpur road surface.

Photo 55: (ii) Unsafe manhole cover on Mirpur road surface.
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4.2.7 Traffic Islands and Channelization

Islands are raised areas provided at level road intersections to avoid or minimize the areas of
major and minor conflicts. Islands establish physical channels through which vehicular
traffic may be guided to travel and avoid conf1ict with other vehicular traffic.

Channelization by means of road markings, traffic islands can be used to guide vehicles
along a specific path on the approach to and/or exit from an intersection. The benefits of this

are that movements are simplified, less confusion arises and the number of conf1ict points is
minimized.

In metropolitan city, the lack of channelization at intersections often leads to poor driver
behaviour such as corner cutting and lane blocking. In some area, physical channelization
with raised kerbs, or traffic islands have reduced available road width and become critical at
the approach to certain intersections. At some places, raised kerbslislands have formed
hazards. Photographs at different important locations of the metropolis are represented here
exposing threat to safety at intersections or approach roads towards intersections due to
absence of proper channelization.

Photo 56:Problem: No channelizing islands for traffic at Zatrabari intersection.

Probable solution: A triangular shaped channelized island may be introduced at the face
of this Y-intersection. This would also serve as pedestrian refuge together with safety
platform for vehicles coming from opposite direction. (see Fig: 5.18, TRL guide for the
shape of channelized island).

Photo 57:Problem: No channelization in the form of road markings or islands is viewed
to channelize traffic at Mohakhali intersection. This would lead to poor driver behaviour and
panicularly be dangerous at high speed locations.

Suggested Measure: Physical channelization is required to be introduced at high speed
locations of the metropolis. Where space does not permit so, painted road markings can
create effective channelization as in Korea (see Fig. 4.90 TRL guide).
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Arterial roads of the Metropolitan without islands and channelization

Photo 56: Zatrabari Intersection with no physical channelization.

Photo 57: Mohakhali Intersection without chanalised markings.
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

From the analyses and findings as regards safety aspects of the existing roadway dcsign
elements in the Metropolis, the following conclusion can be drawn.

I) Sidewalk facility has to be provided in the area where its demand is largely felt and
the provision for future widening of the existing footway has to be made as per
standard highway design practice to meet the anticipated travel demand.

2) Strict enforcement is required to ensure full use of footpath.

3) End treatment of the existing barriers is a must to improve safety.

4) Emphasis on the use of plastic spike instead of iron spike to protect the medians.

5) Cut the vegetation within the median at pedestrian crossing point to improve sight
distance and ensure visibility obstruction free.

6) Keep provision for physically disabled people at sub-ways of the metropolis.

7) Redesign of the road humps as per recommended design.

8) Emphasis on the use of the thermoplastic paint as road markings.

9) Keep watching on the correct and effective positioning of traffic and warning signs.

10) Ensure routine and periodic maintenance activity.

Other than these, traffic education for road users should be made compulsory and encouragc
formation of accident data storage, retrieval and analysis system such as TRL. MAAP

system so that the roadway design elements may be revised to ensure safety.
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5.2 RECOMMENDA nONS

As witnessed earlier, that some recommendations for safety improvement of roadway
design elements have been furnished in the literature review as regards developing
countries, from which some relevant measures can be adopted for Dhaka Metropolitan city
road safety improvement. In addition to that, the following recommendations can be studied
and implemented.

I) Removing the hazards. vegetation. heap of construction materials from the footpath
through routine maintenance work and thus improving the footpath for pedestria.ns. To
ensure full use of footpath. it has to be made hawkers free by enforcement. Sidewalk

facility is to be incorporated where road space permits and where there is a pressing
need for that facility but road space does not allow. new construction is to be made for
safety. Finally. removal of advertisement hoardings from the footpath should be a major
consideration.

2) To use thermoplastic paint (higher quality paint used in road) as road markings for
durability and clear visibility. Introduce stop line markings near zebra crossings and
remove staggered crossing marks. To use lettered words to denote some advance

warnings to the road users before zebra crossing. Install clear warning sign with other
control devices before level crossing. provide zebra crossing facility where road is wide
enough with provision for pedestrian refuge. Raise pedestrian barrier along the footpath
to prevent irregular crossing from mid blocks.

3) In case of foot-over bridge, the landing should be provided at 5 or 6 ft change in
elevation to avoid many steps to climb and to provide comfort. And to reduce panic in
ascending the stair steps of steel over bridge. the opening between them may be covered
by a plain sheet. Provision for future widening of the stair-way of newly introduce'cl

R.C.C. over bridge should be kept into design consideration. Strict enforcement is
required to stop trading on the over bridge. Facility for physically disabled people
should be made at subways of the Metropolis.

4) To introduce protected reinforced concrete barrier all through as in photo 25: & photo
26: instead of sharp end iron barrier for pedestrian safety walking along the .footway. To
use plastic spikes (colored or retlectorised) instead of iron spike to protect medians and
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guide the vehicular traffic. To cut vegetation along the length of median where it

obstructs visibility. To use plastic post or bollaI'd as in photo 30: to guide turning

maneuver instead of steel jointed concrete block.

5) Avoid using rectangular type median edge. Increase the narrow median width so that it
could be used as walkway lane in case of emergency. In case of long narrow median.
there must have provision for pedestrian crossover from mid blocks. The sudden
exposure of median from straight line should be maintained with a sloped area as in
photo 36: Self enforcing devices, such as road humps with recommended design as
described, should be included where enforcement is limited.

6) Road markings and traffic signs should be given priority in improving road safety along
with structural elements of road. Where warning sign does not work, strong police
enforcement is required to be provided to change or alter all the illegible and worn out
warning signs from the metropolis.

7) To eliminate roadside hazards through rehabilitation of hawkers, street traders &

cobblers. To provide off street parking facility to prevent on-road bus stop.

8) More funds to be allotted in the highway authorities budget to ensure routine and
periodic maintenance activity so that the road surface condition can be improved before
further deterioration.

9) The length of slope provided to manhole covers should be such that, it would serve as
good riding surface.

10) Physical channelization or channelization by line markings has to be provided at conflict
producing zones near or adjacent to intersection

Finally the professionals, responsible for safety improvement of roadway design
elements, should be encouraged in using road safety checklists to ensure that there are
no major aspects affecting road safety which have been missed inadvertently during the
planning stages.
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