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Abstract: Pedestrian accidents occur due to improper
crossing patterns of people and improper crossing
attempts occur for lack of proper road crossing
infrastructure and poor traffic management. Dhaka,
where pedestrian number is high, proper road crossing
infrastructure is a must to halt collision of pedestrians
with running vehicles. In this paper, pedestrian crossing
behavior has been analyzed to provide proper pedestrian
crossing infrastructure at anticipated points. This study
has been conducted at 2 intersections of Dhaka; Mirpur
10 circle and Gulshan 2 circle. Mirpur 10 circle contains
foot over bridge and Gulshan 2 circle without foot over
bridge. The data has been collected in a quantitative
method. It is a co-relational study where people’s
behavior has been observed in their natural environment.
This method is a type of field research. Separate models
have been prepared to recognize pedestrians’ behavior.
The factors for different models are; pedestrians’ age,
gender, and luggage carrying. For intersection having the
foot over bridge, the percentage of pedestrians using
bridge and percentage of pedestrians using roads has
been counted. For intersection not having the foot over
bridges, the difference in crossing pattern of the
pedestrians has been observed and the relation between
the pattern and factors is analyzed. Walkers risk their
lives even to avoid crossing bridges in order to save time
and energy. This research will be helpful to identify the
reason for the unwillingness to use foot over bridge and
crosswalks of various types of pedestrians and thus the
proper crossing facilities can be ensured to make the
amblers' walking comfortable and safe.

Keywords: Foot over bridges, Luggage carrying, Road
crossing pattern.

1. INTRODUCTION

A. Background of the study:

Have the residents of Dhaka, ever considered
themselves as a vital factor in road accidents as
inconsiderate pedestrians or the planners of the city
ever tried to find out the reason for the pedestrians’
restless behavior while crossing the road?

Dhaka is a city of 10 million people within only 300
square kilometers area. A large number of people are
regularly walking at the streets of Dhaka to reach their
destination. To ensure the secure environment of
walking, providing proper road crossing infrastructure
is mandatory. It can be foot over bridge; can be a
simple marked crosswalk with signals for road
crossing at regular intervals. In this study, Pedestrian

movement of 2 vital intersections of Dhaka, Mirpur 10

circle and Gulshan 2 circle will be analyzed.

B. Statement of the problem:
Choosing to "walk" as a means of transportation as a
resident of a densely populated city like Dhaka might
reduce the amount of traffic on the streets. Pedestrian
mobility includes crossing streets, which is crucial.
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For lack of proper road crossing infrastructure at most
of the points and lack of willingness to climb the foot
over bridge wherever available is the reason for
uncontrolled pedestrian crossing in Dhaka. These
lacking tends to occur pedestrian - vehicle collision
and sometimes severe accidents.

C. Literature review:

According to the findings of an inquiry, pedestrians
are determined to be at blame in 59 percent of the
collisions, drivers in 32 percent, and both in 9 percent
[Hamed 2010]. The position of crossing the road also
influences the severity of harm in the event of an
accident. The riskiest rolling gap crossing strategy is
often used due to the distance of the crossing and for
uncontrolled intersections. [6]

Pedestrians are Bangladesh's largest single user
group. In Dhaka, about 60% of urban journeys
required walking alone, and it is especially common
for short visits. In terms of road usage, pedestrians
account for over 62 percent of total user groups in
Dhaka in various sites (Rahman, Hoque, Mahmud &
Ahmed, 2006). The principal causes of this
circumstance are a lack of transportation and a terrible
economic position among the population. The
following factors contribute to the high foot traffic in
the DMP area:

e A new generation of floating people is
arriving from neighboring regions in search
of work.

e Inadequate public transit increases the
likelihood of walking.

e The lack of a gender-friendly transportation
infrastructure forces many female
professionals and commuters to walk.

e Increasing amount of traffic jam also pushing
passengers to walk. [2]

Particular concern is the wurban intersections,
specifically the signalized ones that have been
identified as among the most hazardous locations on
the roads which account for a substantial. According to
a study, roughly 63 percent of the incidents in Dhaka
city happened in non-intersection regions, while 37
percent occurred at junctions between 2007 and 2014.
(ARI, 2014). Pedestrian accidents (58%) led overall
accidents within this time period. The crossings are
made more complicated by traffic variety, insufficient
crossing facilities, and the use of modes with varied
speeds and maneuvering times. Field study also
indicates that nearly 65% of total intersections in
Dhaka city have Pedestrian Traffic Signal (PTS)
whereas nearly 15% have no pedestrian control
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devices. Pedestrian danger at junctions is growing as a
result of ineffective PTS and fading crossing marking.
(2]

The reported pedestrian accident and casualty
numbers for Dhaka city have fluctuated significantly
over the last five years. In Dhaka, junctions accounted
for about 37% of overall accidents (2007- 2014).
According to the Microcomputer Accident Analysis
Package (MAAPS), pedestrians accounted for around
77 percent of fatal road accidents and were involved
in more than 62 percent of all recorded incidents in
Dhaka Metropolitan City from 2007 to 2014. [2]

Pedestrian crossing facilities at intersection in

DMP area:
A thorough field assessment was conducted to identify
pedestrian crossing facilities at intersections throughout
Dhaka. A survey was carried out at 20 junctions. During
the survey, the availability of pedestrian crossing signs,
pedestrian traffic signals, and the quality and efficacy of
crosswalk markings were observed. The survey findings
are depicted in the picture below. [2]

70%
60%
50% -
40% -
30% _
20% _
10% _ .
0%
T T
Pedestrian Pedestrian Crosswalk No
crossing signs traffic markings pedestrian
signals control
devices

D. Objective of the study

To analyze the road crossing patterns of the
pedestrians and difference between patterns due to
influencing factors like age, gender, luggage etc.

= To identify the cause of not using road crossing
infrastructure wherever available.

=  To propose suitable infrastructure where not
present.

= To propose policies for influencing people to use
road crossing setup.
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E. Research questions and hypotheses:

The following research questions may help to identify

the purpose of the study:

a) Why noticing the pedestrians’ road crossing
pattern of Dhaka is so important?

b) How the crossing pattern varies?

¢) Whatinfluences the walkers to behave reluctant of
using foot over bridge?

d) Are the present crossing infrastructures not
enough for the pedestrians?

Now, going back to the first line of the introduction,

the question ‘Have the residents of Dhaka, ever

considered themselves as a vital factor in road

accidents as inconsiderate pedestrians or the planners

of the city ever tried to find out the reason for the

pedestrians’ restless behavior while crossing the

road?” Answer of this question may support the

theories of the study. The residents hardly notice the

lacking in their behavior as a conscious pedestrian and

suggestions from the planners regarding this issue was

never implemented properly though several studies

took place regarding this topic. This study at 2 vital

points can be an add-on for future works in this field.

F. Pedestrian’s waiting time calculation:

The risk function is used in this study to describe the
distribution of the waiting time (¢) for pedestrians at
the pedestrian crossing, which is viewed as risk factor
& (f).This function provides the immediate failure
rate under the assumption that the pedestrian has
refused any available gaps and has not successfully
crossed the roadway as of time ¢.
The idea of the risk function is a useful theoretical
framework that offers an assessment of the
proportional degrees of risk taking among pedestrians.
Over the past ten years, the area of transportation has
made substantial use of survival theory (Jovanis and
Chang, 1989; Hensher and Mannering, 1994; Paselk
and Mannering, 1994).
This is explained by the following factors: (1)
survival theory offers some theoretical or conceptual
foundation for transportation issues; (2) survival
theory gives the researcher flexibility regarding the
underlying distribution of the duration data; and (3)
survival models can be easily estimated as a result of
the accessibility of statistical software.
The length of time the pedestrian must wait at the
curbside is said to be dependent on external factors.
Thus, the risk function may be expressed as follows:

§0IR) = BmPrl<T < 1 + 4|71, R}/ 41 )
14!

Where R is an exogenous variable column vector.

The duration of every pedestrian's crossing was
observed, therefore observations are considered
uncensored.As stated by Andersen (1991), the
probability density function (@(¢)) is as follows

d(1|R) = El.r|R]=:xp[—J E(5)els] (2)
i

2.0 METHODOLOGY

A. Overview of the study:

As mentioned earlier, for lack of proper road crossing
infrastructure at most of the points and lack of
willingness to climb the foot over bridge wherever
available are the reasons for uncontrolled pedestrian
crossing in Dhaka. This study was conducted at 2 vital
nodes of Dhaka, Mirpur 10 circle and Gulshan 2 circle.

B. Participants:
Participants of the study were pedestrians who were
crossing the roads at Mirpur 10 intersection and
Gulshan 2 circle.

Mirpur 10 is a vital intersection at one of the most
compactly populated area of Dhaka. Huge numbers of
pedestrians are crossing the intersection every day and
many people are unwilling to use the foot over bridge
though it is present there. The area is surrounded with
lots of educational institutions, especially school and
colleges. So, number of students among the pedestrians is
noticeable. The surrounding areas of Mirpur 10 are
mentioned at the image below:

Gulshan 2 circle is a busy node connects Banani,
Gulshan 1 and Pragati Sarani with Gulshan 2. This
area is surrounded with corporate offices and
commercial
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Fig. 4: Site surrounding of Mirpur 10

buildings. Mainly office going people are main
amblers here. Working hours are busiest here.
Though here is no foot over bridge provided, but
very well- planned crosswalks are present at all
crossings. Unwillingness to use crosswalks is found in
several walkers of this area. The surrounding areas of
Gulshan 2 are mentioned on the map below:
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Fig. 5: Site surrounding of Gulshan 2

Data collection process:

The following criteria were noted: pedestrians' age,
gender, luggage carrying, and group size when
crossing. The information was gathered quantitatively.
It was a correlational research in which naturalistic
observation was used to obtain data by observing
people's behavior in their natural context, where they
generally exist. This method is a type of field research.

C. Methods:

[ Noted the movement of people at Mirpur 10
and Gulshan 2 circle by using different colors for
different type of pedestrian (age, gender and luggage
carrying).

[ The data collection was conducted at working
days and working hours, 3 hours for each location (2.00
pm—5.00 pm).

0 Counted the number of pedestrians using foot
over bridge and their age, gender.
0 Analyzed the group who are unwilling to use

foot over bridge and asked the reason for not using the
bridge.

[ Analyzed the pattern of crossing of different
type of pedestrians.
[ Prepared tables and pie charts from the

collected data

This study can give a clear picture of Mirpur 10 and
Gulshan 2 circle’s amblers’ road crossing pattern and
can be a helpful documentation for planners.

D. Ethical issues:

It is very important to consider pedestrians’ age and
health condition before imposing any decision
regarding road crossing pattern. Sometimes several ups
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and downs on the way of walking creates barrier and
makes user reluctant to use more crossing setup. Some
people are also afraid of climbing stairs over running
vehicles. These phenomena should come in consideration.
3.0 RESULT:

A. Data collected from Mirpur-10 circle:

The data was collected at 18th March 2019 from 2.00 pm
to 5.00 pm. This data is for the pedestrians who are not
using foot over bridges. The sample was being selected
randomly. The sample size is 120 persons. Only

individual walkers were picked not the people who were
crossing in groups. Some pictures clicked during the
survey work are attached below:

- -
W

Fig. 6: Images of Mirpur 10 circle
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The accumulated pedestrian movement patterns are
attached below:

Endaboul
i Roundabout

Fig. 7(b) Pedestrtan (female) crosszng pattern at mirpur 10
intersection

Flg 7(c) Pedestrlan (Male) crossing pattern at Mirpur-10
intersection

The number of people using foot over bridge has been
counted from 5.15 pm to 5.30 pm. Within 15 minutes
almost 300 people crossed from different sides of the
circle. Most of the people showed reluctant approach
towards using foot over bridge. Fig 8 shows the
proportion of foot over bridge user and not user.

Fig. 7(d) Pedestrlan (Elder and Children) crossing pattern at Mirpur-
10 intersection

LEGEND

LUGGAGE CARRYING
[ ] NOT CARRYING

Fig. 7(e): Pedestrtan (Luggage carrying) crossing pattern at Mirpur-
10 intersection

97 PPL
USED
FOOT OVER
BRIDGES

32%

203 PPL
NOT USED
FOOT OVER
BRIDGES

68%

Fig. 8: Use of foot over bridge at Mirpur 10 intersection

A. Data collected from Gulshan 2 circle:

The data was collected at 19" March 2019 from 2.00
pm to 5.00 pm. The sample was being selected
randomly. The sample size is 120 persons. Some
pictures clicked during the survey work are attached
below:
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Fig. lﬁ(b): I.Jedestran (Male) crossi'ng pattern- at Gulshan 2 circle
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Fig. 0(c). Pedestrian (F eale) crt;ssng pattérn at Gulshan 2
circle

LEGEND

LUGGAGE CARRYING
[ ] NOT CARRYING

Fig. 10(e): Pedestrian (Luggage carrying) crossing pattern at
Gulshan 2 circle

The number of people using crosswalk has been
counted from 5.15 pm to 5.30 pm. Within 15
minutes almost 185 people crossed from different
sides of the circle. Some people showed reluctant
approach towards using crosswalk. Fig 11 shows the
proportion of crosswalk user, partial user and not
user.
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45 PPL
USED
CROSSWALK
24%

58 PPL
NOT USED
CROSSWALK

32%

82 PPL
PARTIALLY
USED
CROSSWALK
44%

Fig 11: Use of crosswalks at Gulshan 2 circle

B. User opinion about unwillingness of using road
crossing setup:

20 participants of each location (who were not using
road crossing setup) were asked about their reluctance
of using the crossing infrastructures. From their
answers the below attached tables are prepared:

TABLE I. USER OPINION ABOUT UNWILLINGNESS OF
USING FOOT OVER BRIDGES (FOR MIRPUR 10)

SL

Do not want to climb the stairs 06

Suffered by height phobia 01

TABLE II. USER OPINION ABOUT UNWILLINGNESS OF
USING CROSSWALKS (FOR GULSHAN 2)

REASON FOR NOT USING
CROSSWALKS

Found less traffic in road, so grabbed a 05
chance

C. Data analysis:
From the illustrations prepared from the collected data,
some points are clearly noticeable that:

=  People living at the survey areas are reluctant to
use road crossing infrastructure, especially foot
over bridges.

REASON FOR NOT USING FOOTOVER NO of
BRIDGES PPL

NO of
PPL

=  Males are more attracted to cross roads in between
intersections, may be to take the shorter route.

= People carrying luggage tries to travel shorter
distance, instead traveling through the saferroute.

=  Female ambles are less attracted to cross roads in
between intersections.

=  Crosswalk with signals is more appreciated than
foot over bridges, may be for the warm humid
weather and to save time, pedestrians are
unwilling to climb foot over bridges.

=  Walkers want to save time and energy, so they risk
their lives even to avoid foot over bridges.

4.0 RECOMMENDATION AND LIMITATIONS:

The need to research pedestrian behavior has
previously been covered in earlier chapters. Despite
past work being done at this location, Dhaka's
pedestrians' behavior has not significantly changed.
Study alone will not solve the problem; extensive
socio-psychological investigation and the application
of discovered suggestions are required.

A. Some recommendations from the study and
analysis:

a) Crosswalks are preferred to walking over bridges
because the warm, humid weather discourages
people from climbing steps. Crosswalks are also
more cost-effective than bridges. Therefore,
crosswalks should be offered whenever
practicable. Traffic rules to be imposed upon both
drivers and walkers.

b) Escalators can be installed where foot over bridges
are mandatory.

c¢) To avoid making walkers feel that they are
wasting time, the crossing layout should be
simple for them to use.

d) Road crossing setup should be ensured at all
points, otherwise walkers get confused, whether to
use road crossing setup or not.

e) Safety to be ensured at foot over bridges.

f) Bridges should be well ventilated and lightened.

g) Wherever crosswalks are present, walkers' signals

must be observed.

B. Limitations:
The research, however, is subject to several
limitations:
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a) Due to time constraints, the collected data is not
enough to recognize the problem in detail.

b) The fin size and the duration of survey were
limited.

¢) More variation was required to get more perfect
scenario.
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