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ABSTRACT

In a road traffic system, intersections are one of the prominent bottlenecks, where smooth flow

of traffic is interrupted and thereby cause delays. To avoid unnecessary delay and to ensure

efficient traffic movement, intersections need be designed properly and carefully. In keeping

with appropriate road geometry, traffic control devices are also needed. Even a cursory look at

the operational characteristics of major signalized road intersections in Dhaka City reveals scvere

t~affic c!)ngestion, d~lay and in~urmountable sufferings to the road users. This is happening

mainly because of faulty layout of junctions, illegal parking! bus stoppage near approach legs of

the junctions, faulty design and placement of traffic signals, poor pedestrian crossing facilities

etc. This study is aimed at investigating the potentiality of enforc~ment ~f traffic n,g!JLatiol)sand

placement of ~e.(;()ndarysignals on improving junction performance.

In order to achicve these objectives the "before and after" approach of data analyses has been

adopted. The improvement of junction performance has been done by comparing before and after

data (where "before" means junction performance at existing condition and "after" means

junction performance under changed condition that is, either with the deployment of extra police

or the providing of secondary signals). In order to see the effectiveness of enforcement on

junction performance the 'after' data has been collected during the 'Traffic Awareness Week".

Data wcre collected from thrce selected junctions in' Dhaka City, BangIa Motor, Purana Pallan
~------- - ---- ---.-,

and FakiraIJOol intersections, by using video camera for 30-min. duration both at llloming and------- -._-- --._, ~,---
eveningJ?,~t;-p~!Ikperiods and for two consecutive working days at each site. The data gathered

from the video images were analyzed statistically by using "EXCEL:-software.~

Analyses of the data revealed that the deployment of extra traffic police, which indicates strict~----~--- _._-----
enforcement, produces most significant improvement oJ junctLon._.perfOl:mance. Overall---- -- --_ .. ~----_.--- "_.'.",

throughputs increased by 41%, 15% and 11% at BangIa Motor, Purana Pallan and FakirapooJ--- --- .---- ----~.---- -. _. ----~.~-- - ~- -. - -
intersecti0..l'!.~,~e.~J:CCti~e!y,It has been observed that strict enforcement is more effective in

improving junction performance where traffic flow comprises only motorized vehicles or a mix---~-'-----'.'-""'-- -~



vvof motorized and non-motorized traffic with minimum or no turning movlilT1ents(especially right
••.. -" --_ .. -" - ~-_._----~.---- ~- - . "._--_. - .- . -

turning). As compared to strict enforcement, placement of secondary signal was found to be less
---. -------_ .. - ------- - *-. --~ ._.- ._- -- ~ - . -------

effectiyJ<..i1Li.1l1PJ.9_'{ingj.!!!1ctio!L-,~rformance.Overall 1.9% throughputs increase(Lat Bang!a

Motor ju~ctio!'...!lt!_<:r.Jlro_v~<!i,!gsecondary sib,!,al.(Stophne violation w~~.also obseryed at most of

the approaches at the selected sites. Analyses revealed that traffic signal posts should be installed--~-'---'--'> -~~- -~, '" _.. -~~-'..~-.-~<._-
at proper locations to prevent stopline violation.
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CHAPTER 1

INTRODlJCTION

1.1 INTRODIICTION

In a road traffic system, intersections are one of the prominent bottlenecks, which interrupt

smooth flow of traffic and therehy cause delays. To avoid unnecessary delay or to get an

efficient traffic /low, these intersections need to be designed properly and carefully. Along with

appropriate road geometry, the necessary traffic control devices also need to be applied wisely.
!

Major signalized intersections within the urban areas sutTer from severe traffic congestion, which

produce long delay and insurmountahk sufferings to the road users. General observations show

that this is happening mainly because of illegal parking! bus stop'p~g~n£~, faultYJllacement...,------, --- '"

of signals, arbi!rary2,e)tirlgoL;jgl),aUime...LRhase, poor, pedestrian cr!Lssi1)gJ.,!cil!!jes,,!b~~f-- .
secondary signals and most imp9r.tantly..poo.cpolicing.ac.tiyities,and.many ..othecfactors._a_____ -_

It is, therefore, intended in this study to explore how much improvement in performance c~tJ.ld

be ~cd by.providing_b,C.tterell!()rcement and seconda!y_sjgnals.a(jntem~cti!~ns.



1.2 STATEMENT OF THE PROBLEM

The major signalized intersections in Dhaka City suffer from severe traffic congestion, which

produce long_delay and insurmountaQle sufferings to the ro~<!..!lsers.This is happening mainly

because offaulty ~out of..tunctions, ill~g!!J.p~rkingl bus_stQJ>pagq!eaLexit, fal!lty placement of

signals, ar_bitrary s.etting of signal time I phase, poor pedestrian crossing facilities, most

importan~ly_poor policing activities and many other factors. However, from the general

observation it has been identified that most of the total problems, which cause traffic congestion

in our intersections mainly because of the faulty placement of signals and. as well as poor
policing.

But _no studies and investigations related to junction performance have been carri~d out .in our

country yet. This study thus attempts to investigate the effect of the secondary signals and to see-- - -, ~~ -

the. contribution of traffic police in particular relation to performance (flow, conflict) of
junctions

1.3 OB.JECTIVES OF THE STlJDY

The study is aimed at investigating intersection performance viz. flow and conflict due to
:'--'-"-~~-~.. - -- - "

(I) strict police en/{)rcement and (2) pl~cement of secondary si/,'Tlal.~-'-~.~-- _. , --...••..---

1.4 ORGANIZATION OF TII.E THESIS

The investigation as reported in this study is organized and presented in the following order.

Chapter I represents introduction and objectives of the study. A brief review of the existing
--" ---~---- --- --~-~-. - ._:,~. _. - ~ < -""

junctions' condition prevailing in Dhaka City is presented in this chapter with special emphasis

placed on the objectives of this study.

2



Chapter 2 incorporates literature reviews related to junction performance with special emphasis
_____ '-_' 0_'. _ • --"."....._=__ ~~ __ M__ ._= .~ <~;"O'"..,....,-~. __ __=~.. ~ ~~ ". _'_

Chapter 3 des~~.Jhe_methodology of data collection and an~~~si.: Findings.Jr9..!." critical

observation~o.f [ielddat,!-art2c1so mcorporated.---- "-.. . ...

Chapter 4 includes the conclusions of the entire study and some recommendations for the further.~ +_.-._~~.-=---~__ -==-" _~ .~~~ '_'M~ •

resea(ch.~

3
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2.11NTRODtICTlON

separate green phase is not...,. . -pedestrians' movements. If number of pedestrians is, high and-.
provided then perfonnance of junction might be low sih'l1ificantly.

CHAPn~R2

Pcrlonnance of a junction dcpt;nds on many factors such as geometry of junction, whether it is~ - -- - -- - --- --. --~ . .. -. . - - ,

only priority controJI~g, only police controlled or signal controlled, si~e friction, drivers-- - - - ~.- .- '.' - - .- - -~. - - -'

b0avi~)r, pc,destrian cros~i!!g etc. G.~ometry of a junction affects its perfonnance ~ h'Teatextent.

It includes lay~ut of the junction, ch,annelisation for. right turning and left turning vehicles,

isl~nds, refuges for pedestrian etc. If a minor r~ad cros~~a_ main road and traffic is very less on

minor road then the junction is controlled by priority basis. When the traffic i.!Uhe minor road is~ .

moderate then traffic police is involved to control crossing of vehicles but w.hen two important

roads crosses each other, it is n<;Jtpossible to control vehicles movement in that junction by only-po~c.e and as a result traffic signal as well as signal signs are provided. In this case perfonnance
of the junction depends mainly o~ these signals ie., nu~ber of signals, their proper placement,

presence of primary signal with or without secondary signal, number of police involvement etc.
,-. - - .. - - .' ~...

Besides these, drivers' characteristics are alsoJiableJorlow.ering_perfonnance of a signalized

jun.c.ti.on in some cxtent. Another important factor that a!fects perfonnance of junctions is

Factors so far discussed are general at major signalized intersections in Dhaka City. But no

comprehensive study has been pcrlonned. related to these factors so far. So a brief literature

review relating to perfonnance effecting factors depending on developed countries has been

outlincd in thc following articles.

LITERA TlJRE REVIEW



2.2 GEOMETRIC DESIGN OF .JUNCTIONS

Geometry of a junction is the prime factor that affects performance of that junction significantly." --- - '.
Removing other affecting factors but geometry performance of a jllDction must be veIY:I~w than

t?~t ?f another properly designed junction. Although it is possible to change the existing

geometry of a junction in rural areas but it may be regarded as permanent fault for a built up if it

is not designed properly. So, a junction layou! of three or more approaches has to be designed

!T!0st\Visely to get maximum performance. For these some standard factors that have been

exercised in the developed countries are given below.

2.2.1 The Approach

Because signals permit traffic movement from any approach for only a proportion of the time, it

is sometimes necessary for the intersection approaches, where queuing takes place, to be wider

than the roads, which feed these approaches in order to pass the required flow. If the intersection

already exists, the timing of the signals can be adjusted for a given flow pattern to make the best

use of the existing layout. If the intersection is in its design stage, or if some changes can be

made to the layout of an existing intersection, then a choice of approach width may be available,

after selection of which the green times can be adjusted to give the correct capacities for those
approaches.

2.2.2 Lane Widths II)

It is normal practice all over the world for lanes to be 10-ft wide at an intersection, though
_~__ _ _"""-OOT __ .~ '. _ _ ~..,~ __ ~. • .__ _ __:

occasionally 2~ft hmes hav"e.!O be accepted at some existing intersections. Some countries have

found that in certain cases having very narrow lanes (down to 7 ft) even though drivers of wider
•••• -•• ",--'_:-. ". -""" ••• - •• - ""' ¥ _. J

vehicles are unable to keep within them increases capacity. With queuing lanes wider than 10 ft
~~~-=--...." "-"---- -- - '-" ..",....--" - . "- .~~ -,

it is likely that capacity would pe wasted,. though this depends on traffic composition; for
~-~~_ . .".~.--~----,~..• ' _. --.. ~ --

5



example, where there a high proportion of bicycles, or of wide vehicles, it may be beneficial to
have a wider nearside lane.

Some traffic engineers recommend having the same number of lanes _<Inthe exit side of the,

i~e~e,:!!o~.as t_hereare straight-through lanes (partly or exclusively used by straight-through

traffic) on the approach side. If, however, site conditions make it necessary to have fewer lanes~ - ~ -"

on the exit side of the intersection, a distance of about 300 ft on that side should be allowed for
~_' E

merging to take place, though this could be reduced if there are many turning vehicles at the

in~~rsection, i.e. fewer vehicles going straig~! a~ead. It is most desirable that vehicles traveling in

through-lanes s_houldnot be obstructed by either parked vehicles or waiting right-turners, and the.•~. - - • - - -----=.-,

latter should wherever possible have their own lane or lanes._.. --~... - ---

2.2.3 Layout for Right-Turning Vehicles (I J

Opposing right-turners can turn on either the offside or the nearside of each other. ,In_the former

case they have good visibility and can seen an approaching gap in the opposing stream in which_ •. -=-~ __r __-___ _~. _ '< •

to complete their tum. On the other hand, if there are too many turners from the two directions---'.. . . ~.

for the storage space within the intersection, the t~o streams may interlock causing congestion in

the intersection. With the nearside method locking cannot occur but visibility is often restricted,~ ..•.~ '.' ~.,- '." - _. .- - - _. . .'

and drivers ~u(i1ly have to wait until the end of the green period before turning in order to be

sure that~her~ is no opposing straight through traffic. If the nearside method of turning right is""- - -- - - .- .
used there may be advantages in offsetting the centerline (or the central reserve) so that more., .

space is available to traffic approaching the intersection than to traffic leaving it. In some cases,
. -

it may be desirable to place the opposing right-turners opposite each other.

6



2.2.4 Pedestrian Crossings 191

A pedestrian refuge is usually placed at or near the center of a single carriageway if the widths

remaining to traffic in the two directions are sufficient. Where pedestrians have to cross a very

wide approach it is desirable to place the stop line well back from the crossing (about 20 ft) so

that, when the vehicular phase beings, drivers can easily see if any pedestrians have not

completed their crossing and can delay their start accordingly. It is desirable in some cases to

restrict the crossing of pedestrians to certain approaches at an intersection and guard rails can be

used to prevent pedestrians crossing at unmarked place (e.g. where filter streams may be moving

at times unexpected by the pedestrian). On one way streets pedestrians can be signaled to cross

without any interference form turning traffic and without reducing the green items to traffic, but

on two-way streets it is sometimes necessary to allocate a special phase to pedestrians if they are

very numerous.

Sllb,ways..and footbridges prQ\lid.~a sl!feUl)ethod of crossing the T<?ad,but pedestrians do not
." - - -- ,.- "'. - - -. - ,

always use them unless the alternative suffrage-level path is such that it takes more time to cross.r-=-".' - .. -- . . __

Guardrails are often used to make Jhe surface. Pllth less convenient. It sh0l!ld be noted, however,
_~ __ --.-,._. __ u="_'~ - _ ,,",,",'_'

that the effort involved in using subways and footbridges is often not inconsiderable and further_~_~"._--o -__.." _... "~

that many people particularly women and old people, have a reluctance to use subways at night~-~------ _. -- ~ , . _.- '--, - - . ~
time.

2.3 TRAHIC CONTROL DEVICES 138)

Performance of a signalized junction depends a great extent to traffic control devices that include

all signs, markings, and signals placed at the junction to regulate, warn, or guide traffic

movement. To iry;p!~v_e__I'l?rform_ance o~ junction, traffic ,c~,ntrol devIces, should be properly
designed.-~•..._--'-

But to get maximum performance of well designed traffic control devices they should be placed
", .. - .

and operated in a uniform, consistent manner. In this way, motorists can be expected to properly___ .-:--"-,,,." -- ------,,--.~....., to ••.

7



respond to the devices on the basis of previous exposure to similar traffic situations. A control

device should be placed within the user's cone of vision and in reasonable proximity to the point,- .

object, or situation to which it applies. Its location and eligibility should be such that a driver' ,~ . .. ~--- ... -,

travelling at normal speed has enough time to respond appropriately.

It is important that d~":.icesbe maintained to hig~_standard to ensure that legibility and visibilit~

ar~.re!ained. When no IQnger needed, tr~flic control devices should be removed.

Following articles are brie.f.~udi.es about traffic control devices that !lave been adopted in the
developed countries.

2.3.] TrafficlSigns ],91--------
There are lhre.eJunctional c.lasses of traffic signs: ("1') regulatory, (-2")" warning, and E-3) guide
SlgnS.

Regulatory signs give us~rs notice of traffic laws or regulatipns. Such signs designate right-of-

way (e.g. 'STOP, YIELD), indicate speed controls (e.g., SIlEED LIMIT 50, SPEED ZONE. .-
<'"AHEAD), con,trol movements (e.g., NO RIGHT TURN, KEEP RIGHT, ONE WAY), regulate

parking (e.g. NO PARKJNG), contfol pedestrian movements (e.g. CROSS ONLY AT CROSS-

WALKS), and regulate traffic in various other ways.,

Warning signs direct attention to conditions on or adjacent to a street or highway:theta'llTe
~, - • -"'r. ~

potentially hazardous to traffic operations. Such signs require motorists to exercise caution,

reduce, speed, or make some maneuver in the interest of their own safety or that of other~- . - - - . - - -
motorists or pedestrians.

(

Examples of warning sib'flS are curve sib'fls (shown curved arrow), STOP AHEAD sIgns,
,/

PAVEMENT ENDS signs, and advisory speed plates. The latter signs supplement other types of

warning signs. Warning signs has a black legend and border placed on a yellow background._. .
With but few exceptions, warning sib'flShave a diamond shape.

'"

g



Guide signs indicate route designati<fn's,directions, distamf~, point of intfust, and other~-----
geographic or cultural information. Examples of guide signs include JUNCTION SIgnS,

DETOUR signs, REST AREA signs, and service signs «food, gas, lodging, etc.).

2.3.2 Traffic Markings (38J

Markings consist of paint or some other material placed on. the pavement, curb, or ooject to-------- - --
convey traffic regulations and warnings to~drivers. Markings may be sued alone or in

combination with traffic signs or signals. Although Illarkingsare an effective and esse!ltial weans..... . --- ~ - - ~ - - - -- -~ - . 2.. ~
of .traffic .control, they. tend to be_difficult to see in rainy weat!!.e!•.a.9~d"",maybe_()!JliterateV
altogether RY.bad weather.

2.3.3 Traffic Signals (1J

Traffic control signals are primarily sued to control the movements of vehicular and pedestrian
~ -

traffic at intersections. It is used to avoid vehicle conflicts and to red~ce the number and severityr-- .

of accidents at intersections.

2.3.3.1 Types of signals available

There are essentially two types of signals in general use; ~xed-time 1l'Id v«hicle,actuated" An
---~

intermediate type, se~i-vehicle-ac~ signals, with ~ on the side roads only is
discussed later.

9



electronic timers.-.

Fir:ed-time signals:

With fixed-timc signals the green periods, and hence the cyele times are prcdetennined and of
- - - -- -~. - -- - -

lixcd duration. Thc controllers arc simple and relatively inexpensive but thcy arc necessarily....._- -. ----',... - -

infJex~blc3nd rcquirc carcful sctting. They are most successfully ~n linked system~. They

can be ~qulp~ed with timc sw~chcs to alterthc settings at certain periods of thc day, to ,cover
different trallic conditions.-

Vehicle-actuated signals:

With veJ:li.,,'-c-actuatedsignals the.grecn periods a~e relatedJo.the trallic demands, using detectors. - _. - - - - .-
which are normally installed on all approaches. In the absence of demands the sib'11alswill rest~ ------ -- _. - -- - -
indefinitely on the phase which was last served. The controller consists of several low voltage

~--------_._-- - --_. -

The basic technique in trallic-actuated control utilizes the following two basic timing features:_. ~- ... .

1. lnftial vehicle interval and 2.,)/ehicle extension (passage time)

Semi-vehicle-actuated signals:

With semi-vehicle-actuatcd signals detectors are installed on,thc.side-roads.only.and the right-of~.. .. ~ - •...

way nonnally rests with thc mainr.oad, being transferred immediate.ly (or at the end of a p.!.~-sct~.....--- •.. _. - - ~--
period) to the sidc road when a vehicle passes over the side-road detector

r-
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Coordinated Control !fils/ems:

When two or more junctions are in close proximity on a main traffic route, some form ofJi!!k_ing- -~-~~ _ .. ~. -_ .. _~_.-"'-"""'~.--"...._ .. --' --- - -.-,

is necessary to reduce delays and prevent continual stopping_ The purpose of a linked system is---~~_._~ .. - , "- -. ..,,-.-------'-'--". - -~ . _.- --'-~ - ,

to pass the maximum amount of tra[fic _without enfo[ct;d_halt~, while allowing for the claims of
~~ _4~_ _, __ _"'. _ _ _ _,

cross-street traffic. Sometimes minimum ov_erall delay to all streams, including the side-road
. ,

str~amJ, is sought Altern!\tively, or additi2.n~lly~-'inkingmay be employed toprevent the queue

of vehicles at one intersection from extending back and interfering with another- The several..... _. - .. - - -- - --_. ." -. - - .

basic forms of linking are described below_ Of these the simultaneous, alternate and flexible

progressive systems require a master controller and may be used where several installations are
linked together.

Area Traffic Control:

Consideration is now being given to the use of digital computers to provide systems of area

traffic controL The purpose of such control is to reduce delays by

/

(v,Better methods of linking signals according to the traffic situation at any given time;

(]j)'Diversion of traffic away from congested routes to alternative routes where spare capacity is
available; and

(~Lanc switching, or switching ofpcak-period onc-way systems, on tidal-llow routes_

Digital computers can provide additional facilities for:

S-a) Preventing forward movement from one signal installation when the queue back from the

next installation reaches a critical point;

(,b) Giving priority to forward movement at the next installation in order to clear the queue;

(c1Emergency arrangements lor traffic control when accidents, roadwork's, special cvents,

weather and so on interrupt normal conditions_

II



2.3.4 Pedestrian Signals

Normally at intersections controlled by signals the requirements of pedestrians are catered for in. - . - - ., - . .

two ways One method is to provide a crossing marked out in studs in front of the stop line tor.-- ',' - ._- - .

use by pedestrians during normal signal timings, i.e. no special phases are given for them. This, .,
arrangement is normally used at mterst,'Ctions where turning traffic is not heavy. In the second

~ • ,- - - • i

method pedestrians' movements are controlled by separate signals during special phase. This is a~. " ~

more positive method as well traffic is halted before the pedestrian phase is given, but it causes
greater delay (0 vehicles.

Pedestrian signals have two aspects. The currcnt Traffic Signs Regulations and G~.neral
< = ~

Directions in U.K provide for the introduction of one aspect showing a red Figure of a stationary,-=- ~

man on a black background and the other showing a green Figure of a walking man on a black

background. Other present signals show the word 'WAIT' in red on a black background and the.-- .
word ~GR()SS' in white or green on a black background. With the present signals, the 'CROSS'

indication is usually displayed for a pre-set period of 6 to 10 seconds according to the pedestrian--~._._.
flow, and is followed by a clearance period of 2 to 8 seconds during which all vehicle signals are

at red and no signal is displayed to pedestrians. The 'WAIT' signal to pedestrians is then
'" '--~

displayed coincident with the red/amber of the next vehicular phase, and continues until the

!,'Teenpedestrian signal is next given. The combined length of the pedestrian phase, the clearance

period, and the following red/amber period is usually based on the time taken to cross the road at

4 Ii/second. Where pedestrian flows arc very heavy, longer times are given irthe traffic situation

permits If the transit time to the pedestrian crossing for traffic starting up on the next vehicular

phase is appreciable, appropriately shorter times may be given. When, however, the transit time

permits or a reduced clearance period it is essential on multi-phase installations to ensure that

adequate clearance is given to each possible following phase.

In general in U.K. a short all-red period is usually inserted before the green pedestrian signal is

displayed to ensure that (ramc is clear of the crossing berore pedestrians are signaled to cross.

The pedestrian phase may be introduced either (a) by operation of a push-button-this is the

normal arrangement and avoids unnecessary delay to vehicles, or (b) automatically; this may be

12



of a linked system.

Broadly speaking. the three primary aims of signal control are:

_._---~---~~---~...-
per hour

The Ministry or Transport, U.K. considers thc minimum justification for signal control to he an

average llow over 16 hours of the day of about 300 vehicles per hour .of \,Vhich at least 100-~---- ------- '-"""--'- .. "-" . -' "- - - - -.-'.

vehicles per hour arc on the minor roads. This would be equivalent to a peak-hour total flow
( ~-----_._--

entering the intersection (taken as about 10 per cent of the 16-hour total) off abo.ut..~Qoy.\<,hicles

desirable particularly with linked signal systems to prevent signals with a pedestrian phase

getting seriously out or step with adjacent signals

(~)o reduce tral1ic conflicts and delay:

(~to reduce accidents:

($.lAOeconomize in police timc.

2.J.5 W"".I< ,., ~~

Si/,'11alcontrol may be expected to reduce certain types of accident (eg. collisions between
~ .. --~.. _. ~---- ---- ...•

vehicles moving at right angles to each other) but is likely to increase some other types of- - _._-_-...------ "-" - -_._- --""-.' - ~
accident (e.g. nose-to-tail collisions). A knowledge of the average number of accidents per

annum at a particular site, and a study of movements before impact, may help in deciding

whether signal control will he beneficial, and whether or not there is a prima f~~case for
'-.:... , -., - ..'

considering signals on safety grounds Records show that the average number of personal injury

accidents per annum at si/,'11alcdjunctions is about two for Great Britain and six for the greater
----- 7'>~ __ ._ •• ~ - .-.

London area ..,.-.--

Signals arc installed, even if the abovc warrants arc not satisfied, if they are needed to form part_. .

,



In the USA, where fixed-time signals, are common, the traffic warrants for these types of- .. ------._--- _. -.~~---~-~-"
signal arc given in the Manual of Union Trame Control Devices for Streets and Highways. There

arc many times more signals per 100 miles of urban road in the U.S.A. than in great Britain,

probably because of the grid-iron pattern of streets common to most American cities, which

lends itself to linked signal systems. In the U.S.A. the minimum vehicular warrant for fixed-time

signals in urban areas is a major-road now (both directions combined) of 500 or 600 vehicles per

hour for each of8 hours of the day and a now on the busier minor road (approach direction only)

of 150 0:..200 vehicles per hour for the same 8 hours of the day. Where operating conditions on

major road are such that minor-road tramc suffers undue delay or hazard in crossing or entering

the major road, the above warrants arc adjusted to 750 to 900 vehicles per hour for the major
.--._,.-L-"'_~~, ~ __ ."_

road and 75 or 100 vehicles per hour for the busier minor road. The minimum warrant for

pedestrian signals is 150 persons per .hour crossing the major [oa.d I?nthe busier cros~i!1gfor. each

of 8 persons per hour of the day, coupled with a major-road now. 0[60.0 vehiclesper hour for the

same hour (1000 vehicles per hour ifthere is a median island). In rural area and in isolated built-

up areas the minimum warrants are 70 per cent of the requirements given above.

2.4 DESIGN OF SIGNAL SCHEMES

2.4.1 Phasing

The phasing depends mainly on the number of roads entering the junction and the amount of

right-turning traffic. It is desirable to reduce the number of phases required to the least number,

which will work satisfactorily. Normally 2-phase control is satisfactory for straight crossroads

when there is not too much right-turning traffic. Special provision for right-turners is rarely

needed for volume of 60 per hour or less. This is because a small number of vehicles can usually

tum right without difficulty during the interferon period following right-of-way, and cycle times

are on average 1 to 2 minutes, thus giving adequate facilities for some 60 vehicles per hour.

More can be accommodated if there is room for them to wait in the intersection, and there may

14



also be opportunities for right-turners if the flow of opposing traffic is less than that on the

approach having the right-tum traffic. If, however, there are no gaps, or insufficient gaps in the

opposing traffic, and more right turners than can wait in the intersection, then special provision

must be made. This will usually be by an early cut-off or late release, or a combination of the

two. Each arrangement has its a advantages and disadvantages. With late release it is not possible

satisfactorily to vary the duration with vehicle detectors according to the number of turning

vehicles. Furthermore, tratlic behavior is uncertain at the change to overlap - sometimes the

turning movement, which has established itself, will continue; sometimes the opposing trafilc

will start immediately. It is ditlicult to overcome this by any special sib'l1alindications. If a green

arrow sib'l1alwere to be uscd in addition tot he usual green signal during the late-release period

there is a risk that drivers would not notice when the green arrow was extinguished. These

disabilities lead to inefficiency in control and possible danger. On the other than, the

arrangement may be desirable where there is only a single lane on the approach with the heavy

right tum (so that vehicles have a chance to tum both at the beginning and end of the green

. period and so lessen the risk of blocking the lane) or where the opposing arm is on a down

gradient (so that vehicles tum only when opposing traffic on the down gradient is, and has been
for some time, at rest).

The early cut-olT period can be closely controlled with vehicle detectors and is generally

preferable with a multi-lane approach. It has a particular advantage in that any complementary

left-turning movement form the cross road can be cleared by filter signal at the same time and

.without such traffic nceding to merge with any other traffic stream. The filter is automatically

followed by a green signal Fig. 2.1 illustrates the phasing arrangement and includes also a short

late release, so that the turning movement cannot establish itself at the expense of opposing

tratlic at the beginning of the 'both-way' running period. The early cut-off period can readily be

indicated to turning traffic by displaying a filter arrow beside the green signal during the early

cut-olT period (Fig. 2.1). Thus, where one turning movement is appreciably heavier than the

other, an early cut-off to facilitate the heavier tum is likely to provide the most satisfactory

control; this may be combined as in Figure 2.1 with a late release to asset the lesser turning

movement. Where, however, two opposing arms of an intersection both have substantial right-

turning movements the situation is considerably more complicated, especially ifs ouch vehicles
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tend to tum on the otlicc of each othcr (ie. go round each other) rather than to tum on their

nearsides. Although junction layout tends to detennine which movement will take place, the

simpler nearside movement can be encouraged and made safe where the lanes containing turning

vehicles can be directly opposite each other. An adaptation of single carriageway is shown in Fig

2.2. This layout requires the use of douhle signal heads so that drivers are fully advised of the
pcmlitted traffic movements.

A simple, but less etlicient, means of dealing with opposing turning movements is to provide a

short all-red period between phases during which vehicles held within the junction may clear.

With all these solutions it may be necessary to limit the cycle time eithcr to avoid undue

interference by right-turning traffic to the through-traffic movement in the junction or to avoid

locking of right-turners In extrcme cases it may be necessary to provide separate phases for

opposing approaches ofajunction.

A 3- or r-phase controller may be necessary at more complicated junctions with fiche or morc

roads, and at ordinary crossroads where a pedestrian phase is required. Sometimes a staggered

junction with a major road requires a 3-phase, 4-part signal installation where the major road is

given two b'Teenperiods in each cycle and the less important roads just one each.

Standard controllers give up to six phases, of which not more than four can be vehicle actuated.

An early cut-off or late release counts as a phase but an extra clearance doses not Phases can be

switchcd in and out undcr time-switch control so that where, for example, an early cut-ofT is

needed to deal turning traffic at peak periods, but not at other times, the controller will switch in

this facility only at the required times. The possibility of prohibiting certain traffic movements to

enable the number of phases to be reduced should be explored.

With vehicles actuated signals it is usually arranged that if no demand for a particular phase is

received then that phase is omitted from the cycle and delay to vehicles is consequently reduced.

16



Prlmory 31gnol

Secondary 31gnal

With filter signal

C,D

D

17

Fig 2.1 Phasing arrangements for late release, early cut-off and tilter.

,-
PHASE PHASE DIAGRAM SIGNAL 'N' ASPECT

t"'"--f , ,.. , .' .'.,
A (late rclcasc) f--

RedI

8 (Overlap) ~{}e- Green

1
C (Early cut-off) ~frGreen and green arrow

J 1
D (Minor rood) \ •

\ Red

I
(

-

Minor"
rood



A 6
Phasing LayoutPhu,,~

Signal •

••Int~rgre~n @.••• I I
-

:J: r[.]iilit~ft. I I
I,J I r
I I

1.li!1 IJ Ir
Intt'r-gr e-en 1 Ie A

C ~C

Ji! JB ••••• V~
A 61 I

,

Ji
\

11 n Carriageway
lnt~rgr.een .0 markings

I I••• I I

Ja -L1 I I
c •• \ ~

••• o r (

--+ Primary signal
___ Socondory signal--c: Double-head signal

Fig 2.2 Alternative to arrangement where space is limited

18



, :

2.4.2 Filter Signals

Filter signal lights mounted alongside the main si!,'Ilals are sometimes used to permit movement

of vehicles in the direction shown by the green arrow even though the main si!,'Ilal is showing

red. These signals can create problems for pedestrians, particularly those crossing the road from

which the vehicle emerges. The vehicles in the filter stream also incur the risk of collision with

vehicles in the traffic stream with which they merge. For these reasons it is desirable to restrict

filtration against a red si!,'Ilal to sites where a substantial advantage in handling traffic is thereby

achieved and pedestrian needs can satisfactorily he met despite filtration. Generally it is desirable

also to limit filtration against a red signal to periods in the cycle when such traffic will not be

required to merge with other traffic. Each situation should be judged on its merits to decide

whether a filter light would be safe, and it may be desirable after installation to keep careful

watch on the site for some time. If the filtered traffic eannot be separated from the through traffic

by an island then it may be advantageous to set the stop line well back from the pedestrian studs

(say 20 ft), so that drivers and pedestrians crossing the road get a better view of each other, and

so avoid the risk that a pedestrian may cross a line of waiting vehicles and walk right into the

path of vehicles moving in accordance with the filter signal. A better solution is to provide !,'UllTd

rails where possible so that pedestrian cannot cross the approach with the filter signal.

Because of a tendency for vehicles to continue filtering after a filter signal is extinguished and no

other change in signal indications occurs, it is a requirement in Great Britain that filter signals

shall always be followed either by a green si!,'Ilal(when the tendency to continue running is of no

consequence) or by an amber signal. Usually control can be so arranged that filtration precedes a

!,rreen signal, but where this is not possible double signal heads are provided so that the filter

signal has its own amber and red. The full sequence with double signal heads is in Tahle 2.1.

An alternative sometimes preferred to a left filter is a slip road, which allows traffic to tum, left

continuously without coming under the control of the signals. A dotted white line across the exit
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2.4.3 Clearance Periods

Amber

Green

Right-hand signal

Red
------------

Red/Amber

Green arrow

Green arrow

Green arrow

Left-hand si!,'11al
~--------

Red
------~-----~--------

Red/Amber

t Amber-

Red
~--~-~--~---------

of the slip road (where it joins the crossroad) is normally required to indicate that drivers using

the slip road require caution.

Table 2.1 Full sequence with double signal heads

, .

As mentioned earlier, filter signals are also used to indicate an early cut-off period. A right-hand

filter signal lights up alongside the full green at the beginning of the early cut-off This reduces

delays by indicating when the right-of-way to the opposing traffic stream ceases.

The inter-green period is arranged on the latest controllers to have a minimum of 4 seconds (on

the older-type controllers concurrent amber gave a minimum intergreen of 3 seconds). Inter

green periods may need to be extended from the minimum of 4 seconds to some suitable value in

the following circumstances:

(a) to allow vehicles to clear the intersection when the distance across the junction is greater than
normal.



(b) to improve safety when the road carries fast traffic (where the special equipment is installed

the extra clearance is needed only on a maximum change);,
(c) on roads where there are appreciable numbers of right-turning vehicles (although an early

cut-off or late release will usually be more satisfactory);

(d) to improve safety for pedestrians and to assist them in crossing the road at intersections

where there is a high pedestrian flow but where provision of a separate pedestrian phase is not
practicable.

2.5 SlJMMARY

To broaden the vIew In investigating improvement of junction, most of the COmmon traffic

control measures related to junetion performance are reviewed. It has been revealed that many

factors afTect junction performance. In the developed eountries various tratric eontrol measures

to optimize junction capacity have been developed. Though few of them have been adopted for

junction control but they were not applied properly such as faulty placement, only use of primary

signal etc. Therefore investigation in this area is essential to know how much improvement of

junction per!cmnance can be achieved by placing secondary signal.

Moreover, as our road users behave differently from that of developed countries- besides

application of traffic control devices- strict police enforcement appears to be essential for

cn/(lreemcnt purpose From the literature reviews it has been revealed that traffic signal type

control measure is adopted to minimize junction delay and as well as make operational cost

minimum by replacing manual involvement. But in our country this picture is different, as

whatever restrictive measures are taken- to make them effective enforcement is essential. So far

no study has been carried out to quantify the improvement of junction performance due to strict

police enforcement. This is an important information for making junction in good operational
condition.

21
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CHAPTER 3

COLLECTION ANI) ANALYSES OF I)AT A

3.1 INTROOlICTION

Thc aim of thc rcsearch study is to quantify thc performancc (flow and conflict) of thc thrcc

selected signalized intersections in Dhaka City for two different situations (i.e. with strict police

enforcement and after providing secondary signals). It is, therefore, necessary that the results are

carefully assessed using information from actual traffic situations. In order to do that, data (flow

and conflict) from the study sites will bc measured and analyzed. Flow for each phase (during

green time) at the approaches of the selected junctions i.e. Bangia Motor, Purana Paltan and

Fakirapool junctions have been counted from video record player. A total of twelve phases'

flows for each approach have becn selected to analyze for determining percent of performance

improvement for the approaches. Then taking the flows of the four approaches and including left

and right turning vehicles overall flow for each intersection has been determined.

Conflicts wcrc countcd within Bangia Motor junction for one hour (30 minutes for morning and

30 minutes for afternoon) from thc video.

Thus this chapter deals with the data collection and analyses processes of the study.

22

,



3.2 DATA TYPE

J n order to achieve objectives of the data collection field observations were conducted in the

following ways:

Video recording - for measuring-

• Classified vehicles counts
/

• Discharge rate~

• VehiCular conflicts at intersection-r
• Number of vehicles crossed stop line-'

3.3 SITE SELECTION

Th( main criteria for selecting the sites were -
.J

~,Availability of vintage point for video recording.

2)~nsideration of the importance of the intersection in the overall traffic network (where the

possibility of deploying extra police during "Traffic Awareness Week") .
./

3):lTo include wide varieties of vehicles types and traffic situations such as with/without non-

motorized vehicles.

A large number of sites were observed based on the above mentioned criteria and three isolated

intersections among them were selected for the final study. The three selected intersections that

is, BangIa Motor, Purana Paltan and Fakirapool are described below:
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3.3.1 Bangia Motor Intersection

The West approach (towards Eastern Plaza) is involved with very low traffic (specially

motorized vehicles) compared to other three approaches (North, South and East). As a result

flow never reaches maximum at this approach. On the other hand the East approach (towards

Mogbazar) always governs the green phase containing a large amount of traffic with mixed
vehicles.

The only approach (South approach-towards Hotel Seraton) where right tum is allowed and a

separate right turning phase (late release) is provided faces a problem of another sort. The right

turners that cannot pass during the right turning phase or arrive latter on form a queue that loads

to the reduction of etTectiveroad width for the through traffic which becomes a major problem

for the traffic police during the peak period for that particular approach. Secondary signal had

not provided when this observation carried out.

During existing operation time total numQt:rof police was found only QWhereas during

"Traffic Awareness Week" it was abov~~ Green phase for South approach was found as

90 sec., for North approach it was 75 sec. and for West & East approaches it was 45 seconds.1«

Pedestrians' movements have been found at all the approaches but among them interruption in

traffic flow at Ea~tand West approaches was found more compared to north & south approaches.

3.3.2 Purana Paltan Intersection

At this intersection, all of the four approaches have both motorized and non-motorized vehicles.

Among them Noor Hossain Square approach has been found containing a high proportion ofleft

turning mixed vehicles. On the other hand, Secretariat approach contains a high proportion of

right turning mixed vehicles and this approach has a separate right turning phase. A high

proportion of left turners in total flow from the Bijoy Nagar approach has been found. Only

Dainik BangIa approach shows a high proportion of through flow compared to other three
approaches.
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All of the four approaches have been found divided with medians. A petrol pump station has

been observed at the comer of Bijoy Nagar and Dainik Bangia approaches. Besides this, there is

a illegal bus stoppage at the comer of the Dainik Bangia approach where buses of left turning

movements from the Dainik Bangia approach take stoppage. At the Dainik BangIa approach it

was also found that many shops frequently attracted the pedestrians, which reduces the effective

width of approach. Similar situation of the Dainik BangIa approach for pedestrians was found.

For this, no signal phase has been properly followed by the traffic and traffic police controls the

sib'llal phases and cycle time by waving their hands taking immediate decision seeing the

approach tralllc condition. Secondary was not yet provided.

Total number of police personnel present during existing condition was onl¥~whereas during
(,' /~A/

"Traffic Awareness Week" it was found more th.an f~Phases were found as ,30 seconds as
I ~ .

green time for Noor Hossain Square & Bijoy Nagar approaches and ~pseconds for Secretariat

and Dainik Bangia approaches.

3.3.3 Fakirapoollntersection

At the Fakirapool intersection it was found that all the approaches contained mixed vehicles.

Among the approaches right turning fiow is allowed only from the Kakrail approach providing a

separate phase for them. At the other three approaches although right turning phases have not

provided but small amount of traffic take right tum when they get chances. Improper placements

of the existing signal posts have also been found and there were no secondary signals atthe

approaches of the intersection.
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, --,-'------- ,---
Turning Vehicle mix PhaseIntersectIOn Approach Type of road

Name Movements Durati on(Sec)

R Y G
---------

Two way; DC Without 60 5 75BangIa Motor North A,L

----~----- --~---------
~M-----_._--- -------_._-- --_ ..Bangia Motor South Two way; DC A,L,RO Without 45 5 90-•.
>CNWt-~r---'
Wit~Bangia Motor East Two way; DC A,L 90 5 45

BangIa Motor West Two way; DC A,L,RO WitMIIYM 90 5 45
-- -- '~

Purana Pallan Dainik
-1-----

With/l'fYMTwo way; DC A,L,RO 55 5 50
l..--/Bangia

Purana Pallan Secretari at Two way; DC A,L,RO With ..~ 55 5 50
Purana Pallan Bijoy Nagar Two way; DC A,L With~v:m 75 5 30
Purana Pallan Noor Hossain Two way; DC A,L WithM'VMi 75 5 30-,

Square
-

- ,-.....
Fakirapool Kakrail Two way; DC A,L,RO With Nm/ 20 5 80-:-------- - -.=-=-- ---.Fakirapool Bangladesh Two way; DC A,L WithNy;M' 45 5 55,

Bank --Fakirapool RAJUK Two way; DC A,L With NVM 80 5 20-------_._-- ..... _._----- .-._------._-- -.- . -_ ..-.-f----- ....-------.- ..---_ _ .._~---_ .._._-
--WitliNN- ---,- --- '--Fakirapool Rajarbag Two way; DC A,L 80 5 20-

DC = Dual Carriageway

cal;Y) Non-Motorized Vehicle

A = Ahead; L = Left; RO = Right Opposed

R= Red Time; Y= Yellow (Amber) Time; G", Green Time

/
Table 3,1 Traffic characteristics of sites surveyed,

,/
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3.4 VEHICLE CLASSIFICATIONS

Traffic stream in Dhaka City comprises various types of vehicles and no single vehicle dominant-,~--
in the stream. As such for calculation of intersection capacitY: vehICle classificatio~ is needed to---- --~ - - -- ". .
represent all types of vehicles available in the. study area adequately. Each vehicle in the study~-- - . . --.- ,.--" ,- - - . -' ~--- ~ .••.. ---.-- _.. ,.- .-"

area is considered to be under one of the following headings so that the composition of the traffic- - .- .-.-'-.,,,"" - _..•... ' .

could be accurately determined. Traffic has been classified into !wo major groups i.e. (a)

motorized and (b) non-motorized. These two major groups have also been sub-divided into~--- - ...•._'-"- _ ..
thirteen classes by the Roads and Highways Department [2]. The classification as follows:~-_.- .- -----~- .. - ..

(a) Motorized:

./
(I) Motorcycle (2) Auto Rickshaw; (3) Car; (4) Utility; (5) Micro-Bus; (6) Mini Bus; (7) Large

Bus; (8) Small Truck; (9) Medium truck; (10) Heavy Truck.

(b)jNon-Motorized:
~

(11) Bicycle: (12) Cycle Rickshaw and Rickshaw Van; (13) Carts.

Vehicle ldentification Sheets by Roads & Highways Department are presented in the following

pages (page 31 to page 33).

30



ROADS AND mGHwAYS DEPARTMENT VEmCLE IDENTIFICATION SHEET (pAGE 1)
TRUCKS AND BUSES -'

l

VEmCLESTYPICAL

31

Source: Roads iiiid-mgbways Department, "Manual Classified Traffic Counts Instruction

Guide", Planning and Developrrent Wing, Traffic Engineering Division, Govt. of

Bangladesh, June 1995_
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NI BUS 116-39 SEATS
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ROADS AND IDGHWAYS DEPARTMENT
I

VEIDCLE IDENTIFICATION SHEET (pAGE 2)
LIGIIT MOTORISED VEIDCLES

.._-

IVEIDCLES

•

Source: Roads and Highways Department, "Manual Classified Traffic Counts Instruction

Guide", Planning and Development Wing, Traffic Engineering Division, Govt. of

Bangladesh., June 1995.

L TWO WHEELED
OTORISED
HICLES

ICKUPSAND
OUR WHEEL DRIVE
'IDCLES

L CARS AND
'AXIS
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6 SEATS
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ROADS AND HIGHWAYS DEPARTMENT VEHICLE IDENTIFICATION SHEET (pAGE 3)
NON MOTORISED VEHICLES

VEHICLESTYPICAL

;~~~:,~c,.
'''.'~.''.: "'$'.0-,'."':~.-'- ..~ -'".

HARACTERISTICS

USH
ICYCLE

LANIMAL
ND PERSON
RAWNIPUSHED
'ARTS

.L

ART

ATEGORY

ICYCLE

13

112 ICYCLE IALLTHREE
CKSHA W /WHEELED

ON MOTORISED
HICLES

~.

Source: Roads and Highways Department, "Manual Classified Traffic Counts Instruction

Guide", Planning and Development Wing, Traffic Engineering Division, Gov!. of

Bangladesh, June 1995.
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3.5 DATA COLLECTION PROCEDURE

To quantify perfonnance of the junctions for adaptation of proposed two control measures i.e.

extra police involvem<:nt and providin6econdary signals, necessary data were collected from

three selected intersections in Dhaka Metropolitan City. The procedure adopted for collecting

these data are given below:

3.5.1 .Junction Performance Due to Strict PoJice Enforcement

To quantify this type of traffic controls measure, flows and number of vehicular conflicts within

the three selected junction areas were selected a.~ a measure of perfonnance index. These

parameters were collected from the intersections using video camera before and during " TraDic

Awareness Week:';

3.5.2 Junction Performance with Secondary Signals

Effectiveness of this control measure is also evaluated by measuring flow and number of

vehicular conflicts within BangIa Motor junction only. Video technique was used to measure

these parameters after providing secondary si!,'Ilal.

3.6 QUALITATIVE ANALYSIS

This was done observing the record film critically. To summarize the findings, the following is a

list of points describing the behavior of traffic, which would be considered in improving capacity

of the intersections.
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(i) At upstream a clear segregation of motorized vehicles is observed. In general motorized

vehicles occupy the right part of the road whereas non-motorized vehicles take the left part.

(ii) Queue is built up based on the optimum road space utilization criterion i.e. when a vehicle

join with the queue, main stimulus is the front gap irrespective of the Jane in which it is

available. As a result it has been observed that straight-ahead vehicles, regardless of the type

whether motorized or not, occupy any position across the road based on the available space.

Consequently, the maximum interactions between motorized and non-motorized vehicles are

observed during the subsequent discharge process. Note also that due to the arbitrary position of

the vehicles across the road width, not all the space can be filled up during the queue formation.

Another feature of the queue formation is that the smaller sized vehicles such as pedal cycles and

motorcycles use outercvehicular space to come in front of the queue.

iii) At most of the approaches traffic signals have been placed too far away from the edge of the

cross road and thereby leaving a large road space between the signal or stop line and the edge of

the cross road. In reality, this acts as a big stimulus for the drivers and indulges to cross the stop

line during queue formation at red signal. Because of this, during the subsequent discharge

operation the following problem arise-

- the leader of the stopped vehicles could not see the signal and as such discharge operation start

with confusion.

- usually drivers start to move off sometimes by intuition, hearing hom from its trailing vehicles

and seeing slowing discharge process Irom the cross road.

- the delayed and confused starting operation from the current phase encourage drivers from the

previous phase to violate red at change of signal that causes unnecessary vehicular conflicts

within the intersections and increase accident potential substantially. Sometimes the red jumper

from the previous phase become trapped by the on coming vehicles from the current phase and

reduces junction performance greatly.

- causes disorderly movement of vehicles through junctions and no clear pattern could be seen

during the start off and stopping operation at the change of signal.
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(iv) From the observations it is learnt that when the proportion of right turners and as well as

opposing flow is low, the right turning maneuvers follow the gap acceptance criteria. But when

the proportion of right turning vehicles is high and at the same time opposing flow is also high,

right turning maneuvers follow a very complex negotiation process with the opposite straight-
ahead vehicles instead of gap acceptance criteria.

(v) Another striking observation is the performance of the non-motorized vehicles at the end of

green period. As our interseetions are quite wide in nature and the non-motorized vehicles take

more time than the motorized vehicles to clear the junetions the slow moving NMVs that violets

the red si!,'Tlalbecome trapped at the end of green. A special all red period should be provided for
such vchicles to clear thc intersections.

3.7 QIJANTITATIVE ANALYSIS

This involved comparison of the 'before and after' observational data, collected from the three

selected intersections in Dhaka City. As data were recorded indirectly by using video technique _

transcription of video data were required for analysis purposes .

.Flow: Flow is the number of vehicles expressed in passenger cars passing a specified point on

the road (or an approach at an intersection) in unit time usually in an hour.

Conflict: Conflict is undue interference between vehicles that usually occur at the beginning or

at the end of a si!,'Tlalphase. The various type of conflicts at an intersection are crossing conflicts,

merging conflicts and diverging conflicts on right angle.

Flow data collected from each study site are presented in Table A-I to Table A-56. These Tables

show discharge flow values for each approach of the three selected intersections for twelve

cycles and two consecutive days. Classified vehicles counts data are converted to passenger car

equivalent for comparison purpose. Passenger Car Equivalent Factors for different types of

vehicles are taken from the Roads & Highways Department [2] and R.H. Purcell [3].
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Type of Vehicle PCV Value

Car, Jeep, Station Wagon,

10-seater Microbus 1.0
Motor-cycle 1.0
Rickshaw 0.5
Bicycle 0.5
Baby Taxi 0.8
Large Bus 3
Truck 3
Push Cart, Bullock Cart 3

Table 3.2 pev values for different types ofvehiclesj

Source Roads & Highways Division, Annual Traffic Survey Report, 1981-1983, Traffic
Division], Govt. of Bangladesh, 1984.

Type of Vehicle PCV Value

Motor-cycle 0.3
Cycle Rickshaw 1.2
Mini-bus 1.5
Truck 3.5
Push Cart, Bullock Cart 2.5

Table 3.3 PCU values for different types of vehicles
/

Source: R.H. Purcell, Calcutta Traffic Engineering Project: 3. Supporting Studies, Traffic

Engineering & Control, Vol. 22, No.1, (Page 21) January 1981.
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Flow data for each approach is finally shown in Table 3.4, Table 3.7, Table 3.10 and Table 3. J3

after averaging two days data. Flow-fluctuation for twelve approaches of three intersections is

illustrated in Figure 3.4 to Figure 3.19. Considering four approaches together total improvement

of throughput val ues (in percent) for each junction during deployment of extra police is shown in

Table 3.16 and that of after providing secondary signal at Bangia Motor only is shown in Table

3.17. Vehicles crossed stopline at the selected junctions are presented in Table 3.18 and in Figure

3.20, Figure 3.21 and Figure 3.22 for BangIa Motor, Purana Paltan and Fakirapool respectively.

Number of conflicts within the BangIa Motor junction only is shown in Table 3.19 and
graphically in Figure 323.

3.7.1 Strict Police Enforcement

3.7. I.l Bangia Motor site

(a) The effectiveness of extra enforcement on performance (flows) at all the four approaches of

this junction is shown in Table 3.4 and graphically in Figure 3.4, Figure 3.5, Figure 3.6 and

Figure 3.7 for North, South, East and West approaches respectively. It can be seen from the table

and the figures that flow for each phase of all the approaches has increased. From Table 3.6 it is

seen that percent of improvements of flows due to strict police enforcement are 60%, 33%, 56%

and 30% for North, South, East and West approaches respectively. Table 3.16 shows that overall

improvement of flow for the whole intersection is 41%.

(b) From Figure 3.23 it is found that during observing period (60 minutes) total number of

vehicular conflicts within the junction area due to the deployment of traffic enforcement was
negli!,rible.

(c) From statistical" t- Test: Paired Two Sample for Means", improvement of traffic flows with

extra traftic police involvement for all the approaches have been shown in Table 3.5. This table

justifies that the improvements in flow of all the approaches are significant. From this table it is

seen that at all the approaches throughputs are significantly increased due to this traffic control
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measure. Among the approaches, East approach leads with t-statistic value equal to 18.49 and

North, South and West approaches have t-statistic values equal to 9.51, 5.28 and 5.56

respectively whereas t-critieal value is equal to 1.796.

(d). Comparing uniformity in flows between before and during the involvement of strict

enforcement it is seen from Table 3.5 that during the involvement of strict enforcement, only at

South approach flow was more uniform with variance equal to 316 w.r.t variance 326 at existing

flow condition. . Other approaches i.e. North, East and West approaches have variances equal to

206, 87 and 54 respectively during data collection period in 'Traffic Awareness Week" whereas

at existing condition they have variances equal to 179,34 and 25 respectively.

3.7.1.2 Purana Pallan site

(a) From Table 3.7 and Figure 3.8 to Figure 3.11 it can be seen that except few phases, for all

other phases throughput (flow) is higher than that of obtained at existing operation condition.

Figure 3.8 shows three phases for Dainik BangIa approach, Figure 3.9 shows two phases for

Secretariat approach, Figure 3.10 shows one phase for Bijoy Nagar approach and Figure 3.11

shows six phases for Noor i;lossain Square approach have lower flows during the data collection

time at "Traffic Awareness Week" than that of during existing traffic situation. Observation of

Table 3.9 reveals that improvement in flow ofDainik BangIa & Bijoy Nagar approaches is much

higher than that of Secretariat and Noor Hossain Square approaches. For Bijoy Nagar and Dainik

BangIa approaches the amounts of improvement are 27% & 25% respectively whereas for

Secretariat and Noor Hossain Square approaches it is only 14% & 12% respectively.

Overall improvement in flow for the intersection is 15% (Table 3.16).

(b) Thc statistical analysis of data (Tablc 3.8) revcals that except Noor Hossain Square approach

other three approaches i.e. Dainik Bangia, Secretariat and Bijoy Nagar approaches show

significant statistical 'I' values. For Dainik BangIa, Secretariat and Bijoy Nagar Approaches
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thesc valucs are higher than t-critical (1. 796) whereas this value for Noor Hossain Square

approach is only 1.41, which is quite below t-critical and shows statistically insigilificant '
improvement in /low.

(c) To compare uniformity in /low it can be seen from Table 3.8 that /lows at Bijoy Nagar and

Dainik Bangia approaches during the deployment of traffic enforcement were more uniform

(variances 10, 42 respectively) than during existing condition (variances 35, 51 respectively).

Other two approaches that is, Secretariat and Noor Hossain Square approaches have non-uniform

(more scattered) /lows during data collection time at 'Traffic Awareness Week" than that of at

existing condition. The variances are 96 and 8 I at strict police enforcement measure and 80 and
39 at existing condition respectively.

3.7.1.3 Fakirapool site

(a) Observing Table 3.10 and Figure 3.12 to Figure 3.15 it is found that all the flow values

(except one phase for Kakrail approach and one for Rajarbag approach) are higher than that of at

existing condition. Table 3. 12 shows that flow for each approach is 18%,23%, 23% and 24% for

Kakrail, Bangladesh Bank, RAJUK and Rajarbag approaches respectively. Overall throughputs

(total flow for the intersection) of this intersection is seen 11% from Table 3.16.

(b) Table 3.1 I, in which" t- Tcs1: Paired Two Sample for Means" has becn performed for the

flows at Fakirapool intersection to justilY whether the improvement of flows at all the four

approaches due to strict police enforcement are silo,'nificantor not, shows that t-statistic values of

all the approaches are greater than that of t-critical, which indicate statistically significant

increase ofthe flows. For Kakrail, Bangladesh Bank, RAJUK and R~iarbag approaches t-statistic

values are 3.91, 5.50, 5.77 and 5.34 respectively.

(c) From Figure 3.12 to Figurc 3.15, which has been drawn based on the data of Table 3.10 to

show phase-wise improvement as well as uniformity in flow, indicate that flows of all the four

approaches are more scattered due to the strict enforcement than that of at existing condition.
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During thc strict policc cnforcemcnt dcploymcnt, the variances are 60, 83, 76 and 43 for Kakrail,

Bangladesh Bank, RAJUK and Rajarbag approachcs respectively whereas at existing condition

the variances for the approaches are 48, 50, 34 and 35 respectively

3.7.2 EtTect of Secondary Signal

The study was conducted only for BangIa Motor intersection where City Corporation installed a

secondary signal according to Dhaka lntegrated Traffic Study recommendation. At other study

sites i. e. Purana Pallan and Fakirapool, DCC authority did not installed secondary signals and as

such observation had to confined at BangIa Motor intersection only.

It is expected that the installation of secondary signal, which can be seen by the drivers even

after crossed the primary signal placed at stop line, will bring discipline in vehicle stopping and

discharging operation at junctions. In this study attempt had been made to quantify the effect of

secondary signal on junction performance. Data taken at existing condition (before) and after

installing of the secondary signal is presented in Table 3.13.

Flow values in Table 3.13 and Figures 3.16 to 3.19 show that flows for each phase (except two

phases of East approach and five phases of South approach) have increased. From Table 3.15 it

is seen that improvements of throughputs (flows) for North, South, East and West approaches are

38%, 9%, 8% and 24% respectively. From Table 3.17 it is scen that overall performancc

improvcment (total flow) of this junction after providing secondary signal is 19%.

Number of contlicts within the junction area during observation period (60 minutes) after

providing secondary si/,'Ila1sis only 8 (Table 3.19 and Figure 3.23).

Atter conducting statistical" t- Test: Paired Two Sample for Means", (Table 3.14) taking data

from Table 3.13 it is found that all the four approachcs that is, North, South, East and West

approaches had significant t-statistic values (8.18, 1.83, 2.79 and 6.05 respectively) which

indicate that improvements have been occurred duc to installation of secondary sil,'Ilals.
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Comparing unifonnity in flows between before and after providing secondary signals it is seen

from Table 3.14 that after providing secondary sign3J flows at South approach were more

unifonn with variance equal to 316 w.r.t variance 326 at existing flow condition. Other

approaches i.e. North, East and West approaches have variances equal to 328, 57 and 53

respectively during data collection period after providing secondary signal whereas at existing

condition they have variances equal to 179,34 and 25 respectively.

3.8 SUMMARY

In this chapter data has been analyzed both qualitatively and quantitatively to see the

effectiveness of involving extra traffic police and providing secondary signals on junction

perfonnance. Moreover, the faulty placement of primary signals at the selected junctions has also

been observed. From this analysis several important findings are obtained which are presented
briefly in the following chapter.
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Approach Data collection Observation Mean Variance t-Statistic t-Critical one tail Remark
North Before Improvement 12 110 179 9.51 Significant

After Improvement 12 177 206 " 1.796
South Before Improvement 12 141 326 5.28 Significant

After Improvement 12 188 316 (at 5%
East Before Improvement 12 42 34 18.49 Level of Significant

After Improvement 12 66 87 Significance)
VVest Before Improvement 12 26 25 556 Significant

After Improvement 12 34 54
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Data collection time with police ~nforcement:
9.30 to 1000 am. 230 to 3.00 pm.
Day: Tuesday Day:VVednesday
Date: 23 - 04 - 96 Date: 24 - 04 - 96

Approach Improvement
Percent

North 60

South 33

East 56

VVest 30

Table,~6 Improvement of through traffic flow with
extra police at Bangia Motor junction.

Data collection time at existing condition:
9.30 to 10.00 a.m. 2.30 to 300 pm
Day: Sunday Day: Monday
Date 21 - 04 - 96 Date: 22 - 04 - 96

t-Test: Paired Two Sample for Means

Table lI,'5 Statistical test for quantifying significance of improvements in traffic flow with extra police
at Bangia Motor junction.

Ta~le 3.'4 Effect of deployment of extra police for enforcement of traffic regulation on Bangia Motor
Junction

Average of two days data pcu/phase
Approach Data collection P-1 Ip-2 Ip-3 IP-4 Ip-5 IP-6 IP-7 IP-8 IP-9 IP-10Ip-11(p-12
North ~E;'!c:>!~U'!!E'!?,,~E;'~!!_r:!~127' 97 ' 80' 106' 114' 127' 108, 124' 105' 110: 109: 116-----~-----+-----~-----~-----~-----~-----+-----~-----~-----~-----~-----After Improvement 175: 201 : 205: 164: 179: 173: 168: 177: 167: 154: 177: 182----------- -----~-----.-----~-----r-----~-----~-----T-----~-----r-----~-----~-----South ~E;'!c:>!!!_!'!!E'!9_~E;'~!!_r:!~155: 118: 104: 143: 156: 169: 156: 143: 133: 131: 136: 146-----~-----.-----~-----~-----~-----~-----+-----~-----~-----~-----~-----After Improvement 185: 220: 220: 182: 187: 185: 182: 186: 170: 157: 192: 192-.--------- _____ ~ _____ ~_____ ~ _____ L_____ ~_____ ~ _____ ~_____ ~ _____ L_____ ~_____ ~ _____

East ~E;'!c:>!!!_!'!!E'!9_~E;'~!!_r:!~43 : 30 : 44 : 45 1 43 : 45 : 37 : 36 : 47 : 51 : 48 : 40-----_}-----t-----{_-----~-----i-----_}-----t-----{_-----~-----i-----_}-----After Improvement 62 • 49 • 69 ' 71 ' 64 ' 67 • 62 ' 55 ' 77 ' 78 ' 80 ' 62---.------- -----~-----+-----~-----}-----4-----~-----+-----~-----~-----~-----~-----VVest ~E;'!c:>!!!_!'!!E'!9_~E;'~~r:!~ 26 l 34 : 22 : 17 : 33 : 23 I 23 I 26 : 27 I 24 I 23 I 31-----~-----.-----~-----r-----~-----~-----.-----~-----r-----~-----~-----After Improvement 45 : 42 : 33 : 19 : 38 : 30 : 35 I 31 I 29 I 31 I 29 I 43
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I-Test: Paired Two Sample for Means

Data collection time with police enforcement:
9.30 to 10.00 a.m. 2.30 to 3.00 p.m.
Day: Tuesday Day:VVednesday
Date 23 - 04 - 96 Date: 24 - 04 - 96

Approach Improvement
Percent

Dainik 25
Bangia
Secretariat 14

Bijoy Nagar 27

Noor Hossain 12
Square

"Table 3.:9 Improvement of through traffic flow with
extra police at Purana Paltan junction.

Data collection time at existing condition:
9.30 to 10.00 a.m. 2.30 to 3.00 pm
Day: Sunday Day: Monday
Date: 21 - 04 - 96 Date 22 - 04 - 96

Approach Data collection Observation Mean Variance t-Statistic t-Critical one tail Remark
Dainik Before Improvement 12 26 51 245 Significant
Bangia After Improvement 12 32 42 1.796
Secretariat Before Improvement 12 34 80 2.74 Significant

After Improvement 12 38 96 (at 5%
Bijoy Nagar Before Improvement 12 27 35 3.81 Level of Significant

After Improvement 12 34 10 Significance)
Noor Hossain Before Improvement 12 28 39 141 Not
Square After Improvement 12 31 81 Significant

Tablep;,7 Effect of deployment of extra police for enforcement of traffic regulation on
Purana Paltan junction performance

Table3.,8 Statistical test for quantifying significance of improvements in traffic flow with extra police
at Purana Paltan junction.

Average of two days data pcu/phase
Approach Data collection p-1Tp-2Tp-3Tp-4Tp-5Tp-6lp-7Ip-8Ip-9Ip-10Ip-11Ip-12
Dainik '?_~~~~",_~'.!!.e~?.Y_~!!.!!'~~29:26:21:31 I 17 J 22! 15 137: 33: 24 : 35 ! 19.5----,-----r----'-----r----'-----~----,-----r----T-----T-----,-----'?~I]~J~________After Improvement 24:26:~1~:~:~:41:~:~:28:~:32.2----~----r----1-----r----'-----~----~----~----y-----~-----~-----Secretariat '?_~~~~"'_~'!1..e~?.Y_~!!.!!'~~24:W:45:47:43:W:201~:W:41:~:W.5----~----.----~-----.----~----~----+----~----+-----+-----+-----After Improvement ~:33:~:.43153:35:~:~:~:M:M:~.2---.-.--------- ____ ~ ____ L ____ ~ _____ L ____ ~ ____ _L ____ ~ ____ ~ ____ 4 _____ ~ _____ ~ _____

Bijoy Nagar '?_~~~~!'_~'!1E?.Y_~!!.!!'~~28 : 33 : 24 : 21 : 36 : 28 : 23 : 23 : 32: 15 : 30 : 29----i-----t----i-----t----i-----~----t----~----t-----t-----t-----
------.------- After Improvement 38 : 33 : 33 : 34 : 33 : 40 : 29 I 37 : 34 : 32 : 31 1 32.8----,-----r----'-----r----'-----r----T----~----T-----T-----T-----Noor Hossain Before Improvement 30 : 23 : 26 : 27 : 33 : 28 : 23 : 18 1 27 : 43 : 27 :31.1After-improit-emeni--- ----~----r----1-----r----T----~----T----~----T-----T-----T-----Square 44: 19: 38: 28 : 31 f 27 1 28: 15: 44 1 37 : 38 :27.5
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t-Test: Paired Two Sample for Means

/
Data collection time with police enforcement:
9.30 to 10.00 a.m. 2.30 to 300 pm
Day: Tuesday Day:VVednesday
Date: 23 - 04 - 96 Date: 24 - 04 - 96

Approach Improvement
Percent

Kakrail 18

Bangladesh 23
Bank
RAJUK 23

Rajarbag 24

Table ~'12 Improvement of through traffic flow with
extra police at Fakirapool junction.

Data collection time at existing condition:
930 to 10.00 a.m 2.30 to 3.00 pm
Day: Sunday Day: Monday
Date: 21 - 04 - 96 Date 22 - 04 - 96

Average of two days data pcu/phase
Approach Data collection P-1 Ip-2 Ip-3 Ip-4 Ip-5 IP-6 IP-7 IP-8 IP-9 IP-101P-11Ip-12
Kakrail ~!:~~~~_~'!1..e~'?.Y_~r:'!~~~31 ' 26 0 41 ' 30 • 38 : 49 : 43 0 30 ' 40 0 34 ' 41 '432----~----~----~-----~-----~-----~-----~-----~-----~----~----~---~------.--.---- After Improvement 50 : 29 : 51 : 38 : 48 : 46 : 55 l 32 : 45 : 44 : 41 : 49----~----,-----~-----~-----~-----T-----r-----~----~----~----~-----Bangladesh ~_~!~~~_~'!1..e~'?.Y_~r:'!~~~25:39:~:22:29:31:~:34:40:43:35:~----~----~----~-----~-----+-----.-----~-----~-----~----~----~-----Bank After Improvement 32

, 44 0 32 0 30 0 38
,

36
,

57 0 36 • 42 0 54
,

52
,

46, , 0 • • , 0 , 0 , ,------------- ----~----~- ___ ~ _____ ~ _____ ~ _____ ~ _____ L _____ L ____ _L ____ ~ ____ ~ _____

RAJUK ~!:!~~~_~'!1..e~'?.Y_~r:'!~~~40: 26: 37: 35: 47: 46: 41: 45: 41 142 142 :45.1----1-----~-----~-----i-----t-----t-----t-----~-----~----1-----1------After Improvement ~o29'~'46,~,~o~'46o~,~o~o~1------------- ----~----~-----~-----~-----4-----}-----~-----~-----~w-__~----~---~-Rajarbag Before Improvement 25 : 28 : 26 J 31 J 21 : 26 I 27 : 31 : 29 : 34 : 37 143.3f~---------------------- ----~----,-----~----_~-----9-----~-----r-w---~----_r----~____~- ____After Improvement 381~:35:37:31:~1~:~:~:37:~1$.4

Table,;J)10 Effect of deployment of extra police for enforcement of trafic regulation on Fakirapool
junction performance

Table;!.11 Statistical test for quantifying significance of improvements in traffic flow with extra police
at Fakirapool junction.

Approach Data collection Observations Mean Variance t-Statistic t-Critical one tail Remark
Kakrail Before Improvement 12 37 48 3.91 Significant

After Improvement 12 44 60 1.796
Bangladesh Before Improvement 12 34 50 550 Significant
Bank After Improvement 12 42 83 (at 5%
RAJUK Before Improvement 12 41 34 577 Level of Significant

After Improvement 12 50 76 Significance)
Rajarbag Before Improvement 12 30 35 5.34 Significant

After Improvement 12 37 43
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t-Test: Paired Two Sample for Means

/
Data collection time with secondary Signals:
930 to 10.00 a.m. 230 to 3.00 p.m.
Day: Saturday Day: Sunday
Date: 27 - 07 - 96 Date: 28 - 07 - 96

Approach Improvement
Percent

North 38

South 9

East 8

West 24

Table ,3215 Improvement of through traffic flow
with secondary signal at Bangia Motor junction.

Data collection time at existing condition:
9.30 to 10.00 am. 2.30 to 3.00 p.m
Day: Sunday Day: Monday
Date 21 - 04 - 96 Date 22 - 04 - 96

Table3) 13 Effect of Secondary Signal on Bangala Motor junction performance

Average of two days data peu/phase
Approach Data collection P-1 IP-2 IP-3 Ip-4 IP-5 IP~ IP-7 IP-8 Ip-9 Ip-10 IP-11IP-12
North ~~!'.?!~_!~t'!9_~~!!1~_~!127' 97 ' 80 • 106 : 114 ' 127 ' 108 ' 124 ' 105' 110' 109 ' 116-----~-----~------~------~-----~-----~------~-----~-----~------~-----~---------------- After Improvement 184: 116: 155 J 144: 142: 146: 164: 165: 134 J 171 J 160: 146-----~-----1------~------~-----1_-----~------r-----~-----1------r-----~-----South ~~!'.?!~_!~t'!?~~!!1~~!155: 118: 104: 143: 156: 169: 156: 143: 133 J 131: 136: 146-----~-----~-----+------~-----~-----.------~-----~-----~------.-----~-----After Improvement 183: 116: 161 : 140: 137: 147: 153: 166: 159: 169: 166: 149-----.----- -____ -L_____ ~______ ~______ L_____ ~ _____ ~______ L_____ ~ _____ ~______ ~_____ _L _____

East ~~!'.?!~_!~t'!9_~~!!1~_~!43 : 30 : 44 : 45 : 43 : 45 : 37 I 36 : 47 : 51 : 48 I 40-----~-----~------t------~-----i_-----t------~-----i_-----t------t-----~-----After Improvement 48 • 36 ' 46 ' 47 ' 43 ' 42 ' 34 ' 39 ' 53 ' 61 ' 51 ' 48-------.---- -----~-----~------}------~-----~-----4------~-----~-----4------~-----~-----West Before Improvement 26 : 34 : 22 : 17 l 33 : 23 1 23 : 26 : 27 J 24 J 23 : 31
After-Imprciiieme-ni-- -----~-----,------y------~-----,------y------.-----~-----,------.-----~-----31 : 48 : 29 : 20 : 42 : 30 : 32 : 32 J 35 : 31 : 25 f 32

Approach Data collection Observations Mean Variance t-Statistic t-Critical one tail Remark
North Before Improvement 12 110 179 8.18 Significant

After Improvement 12 152 328 1.796
South Before Improvement 12 141 326 1.83 Significant

After Improvement 12 154 316 (at 5%
East Before Improvement 12 42 34 279 Level of Significant

After Improvement 12 46 57 Significance )
West Before Improvement 12 26 25 6.05 Significant

After Improvement 12 32 53

Table:a,14 Statistical test for quantifying significance of improvements in traffic flow with secondary
signal at Bangia Motor junction
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Junction Improvement
percent

Bangia Motor 41

Purana Paltan 15

Fakirapool 11

Table3\ 16 Improvement of overall traffic flow
with strict police enforcement at the selected junctions.

Junction Improvement
percent

Bangia Motor 19

Table 3117 Improvement of overall traffic flow
with secondary signal at Bangia Motor junction

47 ,..,.
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Data collection time: 9.30 a.m. to 10.00 a.m.
Day: Tuesday
Date 23 - 04 - 96
Weather: Sunny, Hot
and
2.30 pm to 300 pm
Day Wednesday
Date: 24 - 04 - 96
Weather: Sunny, Hot
Location: Bangia Motor, Purana Paltan
and Fakirapool intersections.

Junction Approach Vehicles (pcu)
crossing stopline
for one hour

North 0
Bangia South 56
Motor East 244

West 42
Dainik Bangia 65

Purana Biioy Nagar 32
Paltan Secretariat 46

Noor Hossain 72
Square
Kakrail 83

Fakirapool Bangladesh Bank 49
RAJUK 41
Rajarbag 33

"Table ".18 Number of vehicles crossing stoplines
at the approaches of the three selected junctions,
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Table 3,19 Number of Vehicular Conflicts

With strict police enforcement:
Data collection time:
9.30 a.m. to 10.00 am.
Day: Tuesday
Date: 23 - 04 - 96
Weather: Sunny, Hot
and
2.30 p.m. to 3.00 p.m
Day: Wednesday
Date: 24 - 04 - 96
Weather: Sunny, Hot
Location: Bangia Motor Junction

With Secondary Signals
Data collection time:
930 a.m. to 10.00 a.m.
Day: Saturday
Date: 27 - 07 - 96
Weather: Sunny. Hot
and
2.30 pm. to 3.00 pm.
Day: Sunday
Date: 28 - 07 - 96
Weather: Sunny, Hot
Location: Bangia Motor Junction

Study period Number of Vehicular
Contliicts

Existing Condition 28
Wtih Strict Police 0
Enforcement
With Secondary 8
Signals

At existing condition:
Data collection time:
930 am. to 1000 a.m.
Day: Sunday
Date: 21 - 04 - 96
Weather: Sunny, Hot
and
2.30 pm to 300 p.m.
Day: Monday
Date 22 - 04 - 96
Weather: Sunny, Hot
Location: Bangia Motor Junction
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Fig 3.5 Before.After flow with extra police at South approach of Bangia
Motor intersection
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Fig 3.6 Before.After flow with extra police at East approach of Bangia
Motor intersection

Fig 3.7 Before.After flow with extra police at West approach of Bangia
Motor intersection
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Fig 3.8 Before.After flow with extra police at Dainik Bangia approach of
Purana Paltan intersection
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Fig 3.9 Before-After flow with extra police at Secretariat approach of
Purana Pallan intersection
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Fig 3.10 Before-After flow wilh extra police al Bijoy Nagar approach of
Purana Pallan intersection
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Fig 3.11 Before-After flow with extra police al Noor Hossain Square
approach of Purana Pallan intersection
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Fig 3.13 Before.After flow with extra police at Bangladesh Bank approach
of Fakirapool intersection
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Fig 3.15 Before-After flow with extra police at Rajarbag approach of
Fakirapool intersection

Fig 3.14 Before-After flow with extra police at RAJUK approach of
Fakirapool intersection
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Fig 3.16 Before-After flow with secondary signal at North approach of
Bangia Motor intersection

Fig 3.17 Before-After flow with secondary signal at South approach of
Bangia Motor intersection
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Fig 3.19 Before-After flow with secondary signnal at West approach of
Bangia Motor intersection

Fig 3.1B Before.After flow with secondary signal at East approach of
Bangia Motor intersection
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Fig. 3.20 Vehicles crossing slopline al Bangia Molor Inlersection

Fig. 3.21 Vehicles crossing slopline al Purana Pallan inlersection
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Fig. 3.23 Conflicts before-after study at Bangia Motor Intersection
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CHAPTER 4

CONCLUSIONS AND RECOMMENDATIONS

The main objectives of this study were to quantify the effect of extra traffic police involvement

and secondary si/,l1Jalon performance of signalized intersections in Dhaka City. It was also tried

to observe the placement pattern of primary signals. After conducting a preliminary survey three

signalized intersections i. e. Bangia motor, Purana Paltan and Fakirapool were selected. Flows of

these selected intersections were collected with a video camera before and after situation (where

'before' means existing condition and 'idler' means any changed condition i.e. with extra police

and after providing secondary signal). These data were then analyzed with the help of computer

software 'EXCEL'. The findings of this study, general conclusions and some recommendations

are given in the following articles.

4.1 STRICT POLICE .ENFORCEMENT

Findings from 'before and after' study analysis with extra police involvement for the selected

intersections are given below

4.1.1 BangIa Motor Site

From Table 3.4 (and Figure 3.4 to Figure 3.7) it was seen that flow for each phase of all the four

appr~~ches had increased. From Table 3.6 it had been found that percent of improvements of

flows due to strict police enforcement were 60%, 33%, 56% and 30% for North, South, East and

West approaches respectively From Table 3.16 it was also seen that overall improvement of

flow for the whole intersection was 41%.
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From Table 3.19 it was observed that during the deployment of traffic enforcement total number

of vehicular conflicts within the junction area was ncgligible.

To justify whether the increased flow was random or statically significant, from Table 3.5 it

could be seen that all the approaches had statistically significant value that is, their t-statistic

values wcre greater than t-critical value (1.796).

4.1.2 Purana Paltan Site

Considering flow values we it was seen from Table 3.7 and from Figure 3.8 to figure 3.11 that

all flow values due to strict police enforcement were not higher than that of existing traffic flow

condition. But from Table 3.9 it was seen that throughputs due to this traffic control

measurement for Dainik BangIa, Secretariat, Bijoy Nagar and Noor Hossain Square approaches

were 25%, 14%,27% and 12% respectively. From Table 3.16 it is seen that total throughputs of

this intersection is 15%.

To justify whether these flow values were statistically significant, From Table 3.8 we could see

that except Noor Hossain Square (t-statistic value equal to 1.41) approach other three approaches

had significant t-statistic values.

4.1.3 Fakirapool Site

Observing Table 3.10 and Figure 3.12 to Figure 3.15 it was found that all the flow values (except

one phase for Kakrail approach and one for Rajarbag approach) are higher than that of at existing

condition. Table 3.12 showed that approach-wise flows were 18%, 23%, 23% and 24% for

Kakrail, Bangladesh Bank, RAJUK and Rajarbag approaches respectively. Overall throughputs

of this intersection was found as 11% from Table 3.16.
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From Table 3.11 in which "t- Test: Paired Two Sample for Means" had been performed for

Fakirapool intersection to justify the flows it was found that all the four approaches had t-statistic

greater than that oft-critical which indicated statistically significant increase of the approaches.

4.2 EHECT OF SECONDARY SIGNAL

As one of the objectives of this research was to quantify junction performance due to secondary

signal, study was also conducted for this o~jective but only for BangIa Motor junction where

Dhaka City Coporation (DCC) installed a secondary signal according to Dhaka Integrated Traffic

Study (01TS) recommendation. From the observations following conclusions can be made.

Observing flow values in Table 3.13 and Figures 3.16 to 3.19 it was seen that flows for each

phase (except two for East approach and five for South approach) had increased. From Table

3.15 it was seen that improvements of throughputs in percent for North, South, East and West

approaches were 38%, 9%, 8% and 24% respectively. From Table 3.17 it was seen that overall

improvement of throughput is 19%.

Number of conflicts within the junction during observing period (60 minutes) after providing

secondary signals was only 8 (Figure 3.23).

After conducting statistical" t- Test: Paired Two Sample for Means", (Table 3.14) taking data

from Table 3.13 it was found that all the four approaches that is, North, South, East and West

approaches had significant t-statistic values which indicated that improvements were occurred

due to installation of secondary signals.
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4.3 GENERAL CONCLUSIONS

The findings from this study based on analyses of data have been discussed in detail in the

preceding articles. Based on these findings, some general conclusions are made, which can be

used as the guides while fixing priority between engineering and enforcement measures to

improve the performance of sil,'11alized intersections in Dhaka City. The general conclusions

obtained from this study are summarized as follows:

1. It has heen found in the study that the involvement of extra traffic police and road users

awareness produced most significant improvement of the overall performance of signalized road
junctions.

2.ft has also been observed that strict enforcement of traffic regulations is more effective in

improving junction performance where traffic flow comprises only motor vehicles or mixed

traffic with minimum or no turning movements (especially right turning) exist, that is, at

junctions where the scope for segregating non-motorized vehicles (NMVs) from the motorized

vehicles by encouraging the NMV's to stay at the left part of the road.

3. As compared to strict enforcement of traffic regulations, the placement of secondary signal

appears to be less effective in improving performance of signalized junctions.

4. Though improvement due to secondary signal was not impressive but it has potential to bring

more orderly stopping and discharge pattern at junctions. It is expected that its effectiveness will

be more in the presence of strict enforcement of regulations.

5. Stoplinc violation at most of the approaches of the study sites revealed that to bring discipline

in stopping at stopline - sil,'11alposts should be placed at appropriate locations.

6. Finally, from the general ohscrvations during the site selection and data collecting period, it

can be stated that in order to improve overall capacity of our existing road network system and as

well as to bring roadway discipline, honest, dedicated and trained traffic police in adequate
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number are needed. Therefore, policymakers should take immediate action pro!,'Tam 10

devol oping a competent tramc police force who will be honest and dedicated to their
assi!,'l1ments.

4.4 RECOMMENDATIONS FOR FIJRTHER RESEARCH

Some potential areas for research are suggested below:

1. Research should be done to simulate the effeet of secondary signals on traffic operation at
road junctions with high proportion of non-motorized vehicles (NMVs).

2. The etfect of secondary signal in conjunction with traffic enforcement on the performance of
si!,'l1alizedroad junctions should further be evaluated through research.

3. Research can he carried out to tind out the proper locations of primary signals for mixed
traffic operation.

4. The optimum number of traffic personnel required for the effective enforcement and the
financial involvement vis-a-vis anticipated benefits should be determined for different types of
road junctions.

64



o

BIBLIOGRAPHY

3. R. H. Purcell [January 1981]. "Calcutta Traffic Engineering Project: 3", Supporting Studies,

Traffic Engineering & Control, Vol. 22, NO.1.

2. Roads & Highways Division [1984]. 'Annual Traffic Survey Report, 1981-1983", Traffic

Division 1, Govt. of Bangladesh.

1. Webster, F.V., Cobbe, 8.M. [1966]. " Traffic Sil,'Tlals",Road Research Technical Paper No.

56,UX

,65

4. Hoque, S M. [1994]. " The Modeling of Signalized Intersections in Developing Countries",

Ph.D. Thesis, University of Southampton, UX

5. Akcelik, R. [1981]. "Traffic Signals: Capacity and Training Analyses", Research Report ARR

No. 123.Australian Road Research Board, Vermont, Australia.

6. Miller, A.J. [1968] 'The Capacity of Signalized Intersections 10 Australia", Bulletin NO.3

Australian Road Research Board, Vermont, Australia.

7. Burrow, U.[1987] "OSCADY: A computer Program to Mo el Capacities, Queues and Delays

at Isolated Traffic Signal Junction", TRRL, Research Report 05,U.K.

8. Wright, PH., Paquette, R.J.[1987]. "Highway Engineering", John Wiley and sons, New York,

USA

9. Singh, G., [1978]. " Highway Engineering", Standard Pu ishers Distributors, Delhi, India.



10. PPK Consultants Pty Ltd., Australia, Delcan International Corporation, Canada,

Development Design Consultants (DOC), Bangladesh (January 31, 1994]. " Greater Dhaka

Metropolitan Area Integrated Transport Study", Working Paper, Volume VTI, Layout Plans and
Inventory.

I 1. Road Note 34 [1963]. " A Method of Measuring Saturation Flows at Traffic Signals", Road

Research Laboratory HMSO, London, U.K.

12. Young. W, Taylor, M.A.P., Gipps P.G.[1988]. "Microcomputers in Traffic System Design",

Book, Department of Civil Engineering, Monash University.

13. Alam, M. [1989]. "A Study of Traffic Signal Performance in Metropolitan Dhaka: The case

ofMogbazar Intersection", Post- Graduate Diploma Thesis, AlI -BUET Joint Program, (BUET).

14. Vincent, R.A., Pierce, J.R. [1988] "MOVA': Traffic Responsive, Self-Optimizing Signal

Control for Isolated Intersections", TRRL, Research Report 170, U.K.

15. Mc Donald, M., Hounsell, N.B., Kimber, R.M. [1986]. "The Prediction of Saturation Flows

for Road Junctions Controlled by Traffic Signals", TRRL Research Report 67, U.K.

16. Ramanayya, T.V. £1988]. "Highway Capacity Under Mixed Traffie Conditions", Research

Report, India Institute of Management, India.

17. Sutomo, H.£I991]. " Modelling Mixed Traffic in a Signalized Junction", Research Report,

Institute for Transport Studies, University of Leeds, U.K.

18. Marler, N.W. [1990]. "Development f-an Indonesian Highway Capacity Manual", Institute

for Transport Studies, University of L eds, lJ.K.

66



19. Branston, D.M. [1977] " Some Factors Affecting the Capacity of Signalized Intersections",

Traffic Engineering and control, U.K.

20. University of Southampton.[ 1984] " Saturation Flow at Traffic Signals", Final Report by the

Transportation Research Group, Department of Civil Engineering, University of Southampton,

UK.

21. Martin and Voorhees Associates. (1981]. "Saturation Flows and Lost Times at Traffic

Si!,'11alsJunctions", TRRL Working Paper TSN77, Unpublished, MVA, London, UK.

22. Kimber, R.M., Semmens, M.e., "Traffic Signal Junctions: A Track Appraisal of

Conventional and Novel Design", TRRL, Laboratory Report LR-I063, U.K.

23. Scragg, DA [1964]. "Determination of Passenger Car Equivalent ofa Goods Vehicle in a

Signal Lane Flow at Traffic Signals", RRL Report LN/572/DA5, Road Research Laboratory,

U.K.

24. Branston, D.M., Van Zuylen, J.M.(1978]. "The Estimation of Saturation Flow, Effective

Green Time and Passenger Car Equivalents at Traffic Signal by Multiple Linear Regression",

Transportation Research Journal Vol. 12, U.K.

25. Branston, D.M., Gipps, P. [1981]. "Some Experience with a Multiple Linear Regression

Method of Estimating Parameters of the Traffic Signal Departure Process", Transportation

Research Journal Vol. 12, U.K.

26. Holroyed, E.M.(1963]. ""Effect of Motor Cycles and Pedal Cycles on saturation Flow at

Traffic Signals". Roads and Road Construction Journal Vol.4l, 315-316, U.K.

27. Hounsell, N.B. [1987]. "The Design and performance of Signal Controlled Intersections",

Research Report, Department of Civil Engineering, University of Southampton (Unpublished),
U.K.

67



28. Kimber, R.M., McDonald, M., Hounsell, N.B.[1985]. " Passenger Car Units in Saturation

Flow: Concept, Definition Derivation", Transportation Research Journal Vol. 196,U.K .

. 29. University of Southampton. [1982]. " Traffic Signal Capacity", Interim Report by the

Transportation Research Group, Department of Civil Engineering, University of Southampton
(Unpublished), UK

30. Highway Research Board. [1965]. "Highway Capacity Manual", HRB Special Report No.

87, Washinb>1onD.C, U.S.A.

31. Webster, F.Y[1958]. " A Controlled Experiment on Capacity of Junctions with Traffic

Signals", Road Research Laboratory, Research Note RN NoRN/3313/FVW, BR 587, U.K.

32. Webster, F.V., Charlesworth, G. [1958]. " Some Factors Affecting Capacity of Intersections

Controlled by Traffic Signals", 4th International Study Week in Traffic Engineering,
Copenhagen, Denmark.

33. Leong, H.J.W.[J958). "The Distribution and trend of Free Speeds on Two lane Two-Way

Rural Highways in New South Wales", Australian Road Research Board Proceedings No. 484,

Melbourne, Australia.

34.Archcr, R.JG., Hall, RI, Eilon, S.[1963]. "EfTect of turning Vehicles on Traffic Flow

through a Signal Controlled Junction", Traffic Engineering and Control Journal, U.K.

35. Webstcr, FV.[1974]. "Experiment on Saturation Flow of Right Turning Vehicles at Traffic

signals", Traffic Engineering and Control Journal, U.K.

36 Central Road Research Institute. [1965]. "PCU Factors for Mixed Traffic", Research Report,
India.

68

.'



37. Dick, AC. [1963]. "Effect of Gradients on Saturation Flow at Traffic Sil,'flals", Traffic

Engineering and Control Journal, U.K.

38. " Manual on Uniform Traffic Control Devices for Streets and Highways", [1986].

Department of Transportation, Federal Highway Administration, Washington, D.C, U.S.A

39. Newell G.F. [1960]. "The Flow of Highway Traffic through the sequence of Synchronized

Traffic Signals", Road Research Technical Paper No.56, U.K.

40. Dick, AC. [1965]. "A Method for Calculating Vehicular Delay at Linked Traffic Signals ",

Traffic Engineering and Control, Road Research Technical Paper NO.56, U.K.

69



APPENDI~A

(DATA TABLES)

70



Through Traffic pcu Phase (p)
factors p-1 p':2 p-,3 p-4 p-5 p-6 p-7 p-8 p-9 p-10 p-11 p-12Bus 3 3 0 ~ 1 ~ 0 1 0 2 0 1 ~'- L ~Mini-Bus

"' 5 5 1 0 3 1 5 2 4 3 5 0 0
"Micro-Bus 1 12 4 3 7 9 5 8 7 4 9 3 11Utility 1 20 7 8 9 40 8 11 13 7 14 9 16Heavy-Truck 3.5 0 0 1 0 0 0 2 0 0 0 0 1Medlutn- Truck 0 1 0 0 2 0 3 0 1 0 0 2 0"

Small-Truck 1 5 0 0 0 0 1 0 0 0 1 0 0 0Car 1 48 39 T 33 31 41 37 44 29 36 49 41d
Auto-Rickshaw 08 64 80 58 88 66 106 81 96 93 84 61 71Motor-Cycle 1 2 1 2 0 3 2 0 4 3 1 7 5Bi-cycle 0.5 0 0 0 0 0 0 0 0 0 0 0 0Cycle-Rickshaw 0.5 0 0 0 0 0 0 0 0 0 0 0 0Cart 3 0 0 0 -0 0 0 0 0 0 0 0 0Total pcu - 153 I 117 I 96 I 133 I 145 I 157 I 134 I 154 I 129 I 135 I 126 I 144
Left-Turn
Bus 3 ~

L

Mini-Bus 1.5 4
Micro-Bus 1 25 I
Utility 1 22
Heavy-Truck 3.5 4
Medium-Truck 0 1-,
Small-Truck 1 5 2
Car 1 85
Auto-Rickshaw 0.8 144
Motor-Cycle 1 6
BI-cycle 05 0
Cycle-Rickshaw 0.5 0
Calt 3 0
Total pcu 285 I o I o I o I o I o I o I o I o I 0 I 0 I 0

Note: Time of data collection 230 - 300 pm Day: Monday Date: 22 _04 _96

Table A-1 Classlfred vehicle counts for North approach of Bangia Motor intersection
at ex.rsting traffic condition
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Through Traffic pcu Phase (p)
b-. factors 1'-1 p-2 p-3 p-4 p-5 p-6 p-7 p-8 1'-9 1'-10 1'-11 p-12Bus I ~ :- 1 2 ') 2 0 1 0 2 0 1 1'-' ~
Mini-Bus 1 5 4 1 ') 2 1 7 3 4 3 5 2 2~
Micro-Bus 1 14 4 4 6 10 5 9 : 7 6 9 3 9Utility 1 19 6 8 9 38 8 10 14 7 16 10 21Heavy-Truck 35 0 0 1 0 0 0 ') 0 0 0 0 1~Medium-Truck ~ 1 0 0 ') 0 3 0 1 0 0 2 0

J ~
Small-Truck 15 0 0 0 0 1 0 0 0 1 0 0 0Car 1 52 41 29 35 34 39 35 41 31 36 51 39Auto-Rickshaw 0.8 66 78 56 81 63 102 79 99 93 86 63 74Motor-Cycle 1 2 1 2 a 3 2 a 4 3 1 7 5Bi-cycle 05 0 0 0 a 0 0 0 0 0 0 0 0Cycle-Rickshaw 05 a 0 0 0 0 0 0 0 0 a 0 0Cart 3 a 0 a 0 0 0 0 0 a a 0 0Total-Pcu

102 I 77 I 64 I 80 I 84 I 97 I 81 I 95 I 80 I 85 I 91 I 88

Left-Turn
Bus 3 3
Mini-Bus 15 5
Micro-Bus 1 27
Utility 1 21
Heavy-Truck 3.5 5
Medium-Truck 3 ..,~
Small-Truck 1 5 ;'
Car 1 79
Auto-Rickshaw 08 161
Motor-Cycle 1 9 -,

Bi-cycle 05 a
Cycle-Rickshaw 0.5 a ,Calt 3 0
Total-Pcu 3081 o I o I 0 I o I a I 0 I a I o I 0 I o I 0

Note Time of data collection 9:30 - 10:00 a.m. Day: Sunday Date: 21 _04 _96

Table A-2 Classified vehicle counts for North approach of Bangia Motor intersection
at "'Xlsling traffic condition
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Through Traffic pcu Phase (p)
factors p-1 p-2 p.3 p-4 p-5 p-6 p-7 p-8 p-9 p-10 p-11 p-12Bus 3 4 0 8 2 2 1 1 3 2 2 3 4L

Mini-Bus 1,5 5 10 11 3 4 6 7 5 9 11 6 8Micro-Bus 1 11 15 9 10 9 11 8 13 10 9 7 11Utility 1 18 13 12 11 18 8 23 17 11 8 9 12Heavy.Truck 3.5 0 1 1 0 2 0 0 1 0 0 1 1Medlum-Tluck 3 3 2 0 4 2 1 0 0 2 0 3 1-
0

Small-Truck 1.5 0 0 0 2 0 0 0 1 0 0 1Car 1 45 23 42 38 34 32 37 ' 41 47 29 31 36Auto-Rickshaw 0.8 78 121 106 82 86 110 83 79 89 95 109 93Motor-Cycle 1 2 1 2 0 3 3 4 7 0 3 4 6LBi-cycle 0.5 0 0 0 0 0 0 0 0 0 0 0 0Cycle-Rickshaw 0.5 0 0 0 0 0 0 0 0 0 0 0 0Cart 3 0 0 0 0 0 0 0 0 0 0 0 0-
167 I 179 I 194 I 150 I 158 I 157 I 152 I 163 I 167 I 148 I 170 I 170Total-Pcu

-
Left-Turn -Bus 3 4
Mini-Bus 1,5 7
Micro-Bus 1 19
Utility 1 23
Heavy-Truck " r. 5""Medium-Truck 3 1

ISmall-Truck 1.5 2
Car 1 84
Auto-Rickshaw 0,8 155
Motor-Cycle 1 6
BI:cyc!e 05 0

..Cycle-Rickshaw 0.5 0
Cart 3 0
Total-Pcu 3021 o I o I o I o I o I 0 I o I o I 0 I o I 0

Note Time of data collection 2:30 - 300 pm. Day Wednesday Date: 24 _04 _96

Table .1\-3 Classified vehicle counts for North approach of Bangia Motor intersection
with traffic police
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Through Traffic pcu Phase (pI
factors p-1 p-2 p-3 p-4 p-5 p-6 p-7 p-8 p-9 p-10 •p-11 . p-12Bus 0 1 3 4 6 8 4 5 7 8 9 2 5

.J

Mini-Bus 1.5 12 2 3 4 3 3 7 5 6 2 3 3Micro-Bus 1 5 12 13 10 8 7 6 7 9 11 7 11Utility 1 15 14 19 12 11 10 11 16 9 14 12 13Heavy.Truck 35 1 0 0 1 0 a 2 a a a 1 1Medium-Truck 3 1 a 2 2 a 3 a 1 1 a 0 1Small-Truck 1 5 a a a 0 1 0 a 1 a 0 1 0Car 1 35 26 39 21 22 31 35 27 29 31 24 28Auto-Rickshaw 0.8 103 47 65 68 70 76 76 81 69 93 106 65Motor-Cycle 1 '"' 1 1 0 3 2 2 4 3 4 6 5
L

Bi-cycle 0.5 a a 0 a 0 a a 0 0 0 a 0Cycle-Ricksllaw 05 0 0 a 0 0 a 0 0 0 0 0 0Cart 3 0 a a 0 0 0 0 0 a a a . aTotal-Pcu
1671 1031 1471 131 1130 I 136114711521141 /164 I 1491135

Left-Turn
Bus 3 5
Mini-Bus 1.5 8
Micro-Bus 1 22
Utility 1 24
Heavy-Truck 3.5 5 ,Medium-Truck 3 2
Small-Truck 15 1
Car 1 91
Auto-Rickshaw 0.8 161
!Vlator-Cycle 1 11
BI-cycle 0.5 a
Cycle-Rickshaw 0.5 0

,Cart 3 a
.Total-Pcu 329 I o I o 1 o I o 1 o I o I o I o I a 1 o I 0

Note Time of data collection 2:30 - 300 p.m Day: Sunday Date: 28 _07 _96

Table A-5 ClasSified vehicle counts for North approach of Bangia Motor intersection
with secondary signal
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Through Traffic pcu
Phase (p)

factors p-1 p-2 p-3 p-4 p-5 p-6 p-7 p-8 p-9 p-10 p-11 p-12Bus 3 ~ 4 ~ 6 8 4 5 8 8 9 3 6
v v

Mini-Bus 1.5 14 " 4 7 3 5 9 7 6 4 5 4
~

Micro-Bus 1 7 15 16 12 11 9 8 9 11 12 8 12Utility 1 17 17 23 15 15 12 13 19 14 16 12 17Heavy Truck 35 ') 1 a ') a a 2 a a a 2 1
c_

"Medium-Truck ~ 3 a ') 4 1 3 1 2 1 a a 1
.J

L
Small- Truck 15 a a a a 2 a 2 2 1 a 2 aCar 1 42 ~.)') 46 23 28 33 45 34 3 35 29 36

C'L

Auto-RlckshavlJ 08 108 56 67 72 78 86 84 87 74 96 112 71Motor-Cycle 1 0 ') 3 1 4 5 5 4 3 4 6 5
v L

Bi-cycle 0.5 a a a a a a a a a a a aCycle-Rickshaw 0.5 a a 0 a 0 0 0 0 0 0 0 aCart 3 0 a 0 a a a a 0 0 o . 0 aTotal-Pcu
201 112911631156115511561180 11791 1281177/171 1157

Left-Turn
Bus 3 4 .

Mini-Bus 1.5 3
Micro-Bus 1 17
Utility 1 21
Heavy-Truck 3.5 3
Medium-Truck 3 1
Small-Truck 1.5 2
Car 1 91
Auto-Rickshaw 08 161
Motor-Cycle 1 9
Bi-cycle 0.5 0
Cycle-Rickshaw 0.5 0
Cart 3 a . , ;Total-Pcu 300 I o 1 o J o I o I a I o I 0 J a I 0 J 0 I 0

Note: Time of data collection 930 - 10:00 am. Day Saturday Date: 27 _07 _96

Table A-6 Classified vehicle counts for North approach of Bangia Motor intersection
with secondary signal
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Note. Time of data collection 930 - 10:00 a.m. Day Sunday Date: 21 _04 _96

Table A-8 Classified vehicle counts for South approach of Bangia Motor intersection
at existing fraffrc condition

Through Traffic pcu Phase (p)
factors ~p-2_ p-3 p-4 p-5 p-6 p-7 p-8 p-9 p-10 p-11 ~~12Bus 3 :' 0 2 2 3 0 ,.,

0 2 0 1 2~Mini-Bus 1 5 6 3 0 3 1 5 2 3 3 4 2 4Micro-Bus 1 12 8 4 9 12 7 8 7 4 7 4 12Utility 1 22 9 7 14 45 12 14 16 8 14 10 16, .. ,- ,Heavy-Truck 3.5 0 0 2 0 0 0 12 0 0 0 0 1Medium-Truck 3 1 0 0 2 0 4 0 1 0 0 3 0Small-Truck 15 0 0 0 0 1 0 0 0 2 0 0 0Car 1 44 37 30 36 39 44 37 39 31 29 51 47Auto-Rickshaw 08 61 78 62 91 70 113 85 91 97 88 67 67Motor-Cycle 1 ,.,
1 4 0 4 4 0 4 3 1 7 5

~
, .Bi-cycle 0.5 0 a 0 a a 0 0 0 0 0 0 0Cycle-Rickshaw 0.5 0 0 a 0 0 0 0 a 0 0 a aC~r1 3 0 0 a a 0 a a a a o . a 0

-----_._. ----~--t-----
14711221 1081148116811771 1781146 I 13711271141 1149

Total-Pcu

Left-Turn'=:----------_._. --
3 -,Bus

d

Mini-Bus 1.5 ,.,
~

Micro-Bus 1 6
Utility 1 13
Heavy-Truck 3.5 1
Medium-Truck 3 1

"
Small-Truck 1.5 0

.
Car 1 68
Auto-Rickshaw 0.8 95
Motor-Cycle 1 4
Bi-cycle 05 0
Cycle-Rickshaw 0.5 0
Cart 3 0
Total-Pcu 1861 o I o I 0 I o I o I 0 I o I o I 0 I o I 0
Right Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 a aMini-Bus 1.5 0 a 0 0 0 a 0 0 0 0 a aMicro-Bus 1 a a 0 0 a a a 0 a a

l a aUtility 1 0 a 1 a 1 a a 1 a 1 a a
L

0
Heavy-Truck 35 0 0 0 a 0 0 0 0 a 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0 , 0Small-Truck 1.5 0 0 0 0 a 0 a 0 a 0 a aCar 1 4 2 1 3 2 1 4 2 3 2 1 2Auto-Rickshaw 08 3 2 3 5 1 3 a 3 1 3 3 4Motor-Cycle 1 2 a 0 a 0 0 0 a 0 a a aBI-cycle 0,5 a a a a a a a a a a a a- .Cycle-Rickshaw 0.5 0 a 0 a 0 0 0 0 0 0 0 0Cart 3 0 0 0 0 0 0 0 0 0 0 0 0

-------- ~---- 1-...
4 I 41 7 I 4 I 3 I I 5 I 4 I 5 I 3 I 5

Total-Pcu 8 1 4
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Through Traffic pcu
factors -1 -12Bus 3 2 5Mini-Bus 1.5 12 3Micro-Bus 1 6 13Utility 1 16 15Heavy-Truck 35 1 1Medium-Truck 3 1 1Small-Truck 1 5 0 0Car 1 36 31Auto-Rickshaw 0.8 105 69Motor-Cycle 1 2 5Bi-cycle 05 0 0Cycle-Rickshaw 05 0 0Cart 3 0 0Total-Pcu 175 145

Left-Turn
Bus 3 4
Mini-Bus 1.5 2
Micro-Bus 1 5
Utility 1 11
Heavy-Truck 3.5 0
Medium-Truck 3 2
Small-Truck 15 1
Car 1 78
Auto-Rickshaw 08 83
Motor-Cycle 1 7
Bi-cycle 05 0
Cycle-Rickshaw 0.5 0
Cart 3 0
Total-Pcu 190 0 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0Mini-Bus 15 0 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 0 0 0 0 0 0 0 0 0 0 0Utility 1 0 0 1 0 1 0 0 1 0 1 0- "•. 1.Heavy-Truck 3.5 0 0 0 0 0 0 0 L.. 0 0 0 0_L ___Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0J _. r". - ,... -Small-Truck 1.5 0 0 0 0 0 0 0 0 0 0 0Car 1 5 2 3 2 1 2 3 2 2 2 : 1Auto-Rickshaw 08 4 2 3 3 1 4 0 3 2 4 4Motor -Cycle 1 1 0 1 0 0 0 0 1 0 2 0Bi-cycle 0.5 0 0 0 0 0 0 0 0 0 0 0Cycle-Rickshaw 0.5 0 0 0 0 0 0 0 0 0 0 0Cart 3 0 0 0 0 0 0 0 0 0 0 0Total-Pcu 9 4 7 4 3 5 3 6 4 8 4
Note: Time of data collection 2:30 - 3:00 p.m. Day: Sunday Date: 28 - 07 - 96

Table A-11 Classified vehicle counts for South approach of Bangia Motor intersection
with secondary signal



82

Through Traffic pcu
factors p-1 p-2 -9 -12

Bus 3 2 3 8 5
Mini-Bus 1.5 14 4 7 3
Micro-Bus 1 7 13 9 14
Utility 1 16 17 13 17
Heavy-Truck 3.5 1 1 0 1
Medium-Truck 3 1 0 2 1
Small-Truck 1.5 0 0 0 0
Car 1 37 26 33 33
Auto-Rickshaw 08 104 73 71
Motor-Cycle 1 2 5 6
Bi-cycle 05 a a a
Cycle-Rickshaw 0.5 0 0 0
Cart 3 0 0
Total-Pcu 179 153

Left-Turn
Bus 3 5
Mini-Bus 1.5 2
Micro-Bus 1 4
Utility 1 11
Heavy-Truck 3.5 1
Medium-Truck 3 2
Small-Truck 15 1
Car 1 76
Auto-Rickshaw 08 108
Motor-Cycle 1 7
Bi-cycle 0.5 0
Cycle-Rickshaw 05 0
Cart 3 a
Total-Pcu 213 0

Ri ht Turn
Bus 3 a 0 0 0 0 a 0 a a 0 0
Mini-Bus 1.5 a 0 a a a 0 0 a 0 a 0
Micro-Bus 1 0 0 0 0 0 0 0 0 0 0 0
Utility 1 a a 1 a 0 0 1 0 1 0 0
Heavy-Truck 35 0 0 0 a a a 0 0 0 a 0
Medium-Truck 3 0 0 0 0 a 0 0 0 0 0 0
Smail-Truck 15 a 0 0 a 0 a 0 a 0 a 0
Car 1 3 2 0 4 1 3 2 2 2 3

- -.
2

Auto-Rickshaw 0.8 4 2 4 3 3 a 2 1 3 3 4
Motor -Cycle 1 1 0 1 a 0 a 0 2 0 a 1
Bi-cycle 0.5 a a a a 0 a 0 a 0 0 0
Cycle-Rickshaw 05 0 0 0 a a 0 a 0 0 0 0Cart 3 a 0 0 0 0 0 0 a 0 a 0Total-Pcu 7 4 5 5 5 6
~Jote: Time of data collection 9:30 - 10:00 a.m.

Table A-12 Classified vehicle counts for South approach of Bangia Motor intersection
with secondary signal



Through Traffic pcu Phase (pI
factors -1 p-2 p-4 p-5 : -8 p-9 . p-10 -12

Bus 3 a a a 1 1 a 1 a
Mini-Bus 1.5 a a a 1 a 1 a 1
Micro-Bus 1 2 1 3 2 2 3 1 2
Utility 1 5 2 3 4 3 4 6 1
Heavy-Truck 3.5 a a a a 0 a a a
Medium-Truck 3 1 a a 1 1 1 a 2
Small-Truck 1.5 a a a 1 a a 2 a
Car 1 4 4 4 5 4 6 8 5
Auto-Rickshaw 0.8 18 5 14 17 13 18 14 12
Motor-Cycle 1 a a 2 a 0 2 0 a
Si-cycle 0.5 a 1 2 a a 1 a a
Cycle-Rickshaw 05 28 29 30 15 22 18 27 26
Cart 3 a a a a a a a a
Total-Pcu 42 26 39 41 36 43 46 38

Left-Turn
Bus 3 a
Mini-Bus 1.5 a
Micro-Bus 1 12
Utility 1 13
Heavy-Truck 3,5 a
Medium-Truck 3 a
Small-Truck 15 a
Car 1 44
Auto-Rickshaw 08 65
Molar-Cycle 1 2
Bi-cycle 05 a
Cycle-Rickshaw 0.5 0
Cart 3 a " .

Total-Pcu 123 a
Note: Time of data collection 2:30 - 3:00 p.m Day: Monday Date: 22 - 04 _96

Table A-13 Classified vehicle counts for East approach of Bangia Motor intersection
at existing traffic condition
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Note Time of data collection 930 - 1000 am. Day: Sunnday Date 21 _04 _96

o

-10, p-11 : p-12
110

2 0 0 1
243
7 8 1
000
o 3 2
4 2 0
9 5 5
16 11 14
o 1 0
o 2 1
31 28 28
o 0 0
55 57 42

84

Through Traffic pcu
factors

Bus 3
Mini-Bus 1.5
Micro-Bus 1 2
Utility 1 6
Heavy-Truck 3.5 0
Medium-Truck 3 1
Small- Truck 1.5 0
Car 1 4
Auto-Rickshaw 08 16
Motor -Cycle 1 0
Bi-cycle 05 0
Cycle-Rickshaw 0.5 29
Cart 3 0
Total-Pcu 44

Left-Turn
Bus 3 0
Mini-Bus 1.5 0
Micro-Bus 1 9
Utility 1 11
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 15 0
Car 1 49
Auto-Rickshaw 08 71
Motor-Cycle 1 4
Bi-cycle 05 0
Cycle-Rickshaw 0.5 0
Cart 3 0
Total-Pcu 130

Table A-14 Classified vehicle counts for East approach of Bangia Motor intersection
at eXisting traffic condition



o

-- j

. .~-

-11.p-12
1 0
o 1
6 3
9 1
o 0
5 4
3 0
5 9
19 18
1 0
2 1
36 34
o 0
78 58

Through Traffic pcu Phase (p)
factors p-1 p-4 p-5

Bus 3 0 0 1
Mini-Bus 1.5 2 0 1
Micro-Bus 1 3 3 3
Utility 1 8 9 10
Heavy-Truck 35 0 0 0
Medium-Truck 3 1 -0 1
Small-Truck 1.5 0 0 1
Car 1 6 9 15
Auto-Rickshaw 08 22 23 17
Motor-Cycle 1 0 5 0
Bi-cycle 0.5 0 6 0
Cycle-Rickshaw 0.5 32 41 21
Cart 3 0 0 0
Total-Pcu 57 68 61

Left-Turn
Bus 3 0
Mini-Bus 1.5 0
Micro-Bus 1 15
Utility 1 18
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 1.5 0
Car 1 41
Auto-Rickshaw 0.8 69
Motor-Cycle 1 6
Bi-cycle 0.5 0
Cycle-Rickshaw 0.5 0
Cart 3 0
Total-Pcu 135
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Note Time of data collection 2:30 - 300 pm Day Wednesday Date: 24 _04 _96

Table A-15 Classified vehicle counts for East approach of Bangia Motor intersection
with traffic police



Note: Time of data collection 9:30 - 10:00 a_m. Day: Tuesday Date: 23 _04 _96

o

-11. p-12
1 0
o 1
6 3
9 1
o 0_ .. -
5 5
3 0
5 9
23 21
1 0
3 1
39 37
o 0

83 65

-, -

p-9 - p-10
o 1
2 0
3 4
8 8
o 0
2 0
o 9
12 14
31 25
3 0
1 0
39 39
o 0

80 82

.Phase (p)
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Through Traffic pcu
factors p-1 p-2 p-3

Bus 3 0 0 0
Mini-Bus 1 5 2 0 1
Micro-Bus 1 3 ') 2L

Utility 1 9
Heavy-Truck 3.5 0
Medium-Truck 3 1
Small-Truck 1.5 0
Car 1 9
Auto-Rickshaw 0.8 26
Motor-Cycle 1 0
Bi-cycle 05 0
Cycle-Rickshaw 05 38
Cart 3 0
Total-Pcu 67

Left-Turn
Bus 3 0
Mini-Bus 1 5 0
Micro-Bus 1 16
Utility 1 21
Heavy-Truck 35 0
Medium-Truck 3 0
Small-Truck 15 1
Car 1 51
Auto-Rickshaw 08 76
Motor-Cycle 1 9
Bi-cycle 05 0
Cycle-R ickshaw 0,5 0
Cart 3 0
Total-Pcu 159

Table A-16 Classified vehicle counts for East approach of Bangia Motor intersection
with traffic police



Through Traffic pcu Phase (pI
factors -1 p-8 p-9 -12

Bus 3 a 1 a aMini-Bus 15 a a 1 1
Micro-Bus 1 2 2 3 2
Utility 1 6 2 6 1
Heavy-Truck 3.5 a a a aMedium-Truck 3 1

_, i, . 1 1 2
--- ....Small-Truck 1.5 a a a aCar 1 5 5 8 5Auto-Rickshaw 08 19 14 23 16

Motor-Cycle 1 a a 2 a- -Bi-cycle 0.5 a a 1 a
Cycle-Rickshaw 0.5 31 21 26 29Cart 3 a a a aTotal.Pcu 47 37 55 43

Left.Turn
Bus 3 a
Mini-Bus 1.5 a
Micro-Bus 1 9 ' .

Utility 1 14
Heavy- Truck 35 a
Medium-Truck 3 a ,--Smail-Truck 15 a

Car 1 49
Auto-Rickshaw 08 73
Motor-Cycle 1 6
Bi-cycle 0.5 a
Cycle-Rickshaw 0.5 a
Cart 3 a
Total-Pcu 136 a
Note Time of data collection 2:30 - 3:00 pm. Day: Sunday Date: 28 _07 - 96

Table A-17 Classified vehicle counts for East approach of Bangia Motor intersection
with secondary signal
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Through Traffic pcu Phase (p)
factors p-1 p-3 p-6 -7 -12Bus 3 0 0 0 0 0Mini-Bus 1.5 0 1 1 0 1

Micro-Bus 1 2 2 2 0 2Utility 1 8 9 8 6 1Heavy.Truck 35 0 0 0 0 0Medium-Truck 3 1 1 0 0
---i- 4Small-Truck 1 5 0 0 0 0 0Car 1 7 7 7 7 5Auto-Rickshaw 08 19 15 17 15 19Motor-Cycle 1 0 1 1 2 0Bi-cycle 0.5 0 0 1 2 0Cycle-Rickshaw 0.5 29 18 21 18 31Cart 3 0 0 0 0 0Total-Pcu 50 45 44 37 52

Left-Turn
Bus 3 0
Mini-Bus 1.5 0
Micro-Bus 1 15 "1- -

Utility 1 14
Heavy-Truck 35 0
Medium-Truck 3 0
Small-Truck 1.5 0
Car 1 51
Auto-Rickshaw 08 66
Motor .Cycle 1 4
Bi-cycle 05 0
Cycle-Rickshaw 0.5 0
Cart 3 0
Total-Pcu 137 0

Note:. Time of data collection 9:30 - 10:00 a.m. Day Saturday Date: 27 - 07 - 96

Table A-18 Classified vehicle counts for East approach of Bangia Motor intersection
with secondary signal
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Through Traffic pcu Phase (pI
factors -1 p-6 . p-7 . -12

Bus 3 a a a a
Mini-Bus 1.5 a a a a
Micro-Bus 1 a 1 a 1
Utility 1 a a 2 2

a . -Heavy-Truck 3.5 a a a
Medium-Truck 3 a a a a
Small-Truck 1.5 a a a a
Car 1 3 2 1 3
Auto-Rickshaw 08 8 2 7 5
Motor-Cycle 1 a a a 1
Bi-cycle 0.5 a 2 a 1
Cycle-Rickshaw 05 30 24 31 27 38
Cart 3 a a a a
Total-Pcu 24 21 22 31

Left-Turn
Bus 3 a
Mini-Bus 15 a
Micro-Bus 1 a
Utility 1 a
Heavy-Truck 3.5 a
Medium-Truck 3 a
Small-Truck 1.5 a
Car 1 5
Auto-Rickshaw 08 14
Motor-Cycle 1 1
Bi-cycle 0.5 a
Cycle-Rickshaw 0.5 a
Cart 3 a
Total-Pcu 17 a
Ri ht Turn
Bus 3 a a a a a a a a a a a a
Mini-Bus 1.5 a a a a a a a a a a a a
Micro-Bus 1 a a a a a a a a a a a a
Utility 1 a 1 a 2 a a 1 2 0 a 3 2
Heavy-Truck 3.5 a a a a a a a a a a a a
Medium-Truck 3 0 a a a a a a a a a a a
Small-Truck 1.5 a a a a a a a a a a a a
Car 1 3 2 3 1 2 a 3 a 4 1 3 2
Auto-Rickshaw 0.8 5 2 4 4 6 3 2 6 5 4 7 4
Motor-Cycle 1 1 a 2 a a a a 1 a a 2 a
Bi-cycle 0.5 a a a a a a a a a a a 0
Cycle-Rickshaw 0.5 a a a a a a a a a a a a
Cart 3 a a a a a a a a a a a "f a
Total-Pcu 8 5 8 6 7 2 6 8 8 4 14 7
Note: Time of data collection 2:30 - 3:00 p.m. Day: Monday Date: 22-04-96

Table A-19 Classified vehicle counts for West approach of Bangia Motor intersection
at existing traffic condition
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Through Traffic pcu Phase (p)
factors -1 -12Bus 3 0 0Mini-Bus 15 0 0Micro-Bus 1 1 1Utility 1 0 3Heavy-Truck 3.5 0 0Medium-Truck 3 0 0Small-Truck 1.5 0 0Car 1 4 3Auto-Rickshaw 08 8 5Motor-Cycle 1 0 1Bi-cycle 0.5 0 1Cycle-Rickshaw 0.5 33 39Cart 3 0 0---

32
Total-Pcu 28

Left-Turn
Bus 3 0
Mini-Bus 15 0
Micro-Bus 1 0
Utility 1 0
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 1.5 0
Car 1 7
Auto-Rickshaw 0.8 18
Motor-Cycle 1 3

<Bi-cycle 05 0
Cycle-Rickshaw 05 0
Cart 3 0
Total-Pcu 24 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0 0Mini-Bus 1.5 0 0 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 0 0 0 0 0 0 0 0 0 0 0 0Utility 1 0 1 0 1 0 0 2 1 0 0 2 1_I-.Heavy-Truck 35 0 0 0 0 0 0 0 0 .i_ 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0

'---
0 0 0 0 0Small-Truck 1.5 0 0 0 0 0 0 0 0 0 0

.
0 0Car 1 2 2 3 1 2 0 3 0 3 1 3 2Auto-Rickshaw 5

..
1408 4 2 4 3 3 2 6 3 4 6Motor-Cycle 1 1 0 2 0 0 0 0 1 0 0 2 0Bi-cycle 0.5 0 0 0 0 0 0 0 0 0 0 0 0Cycle-Rickshaw 05 0 0 0 0 0 0 0 0 0 0 0 0Cart 3 0 0 0 0 0 0 0 0 0 0 0 0Total-Pcu 6 5 8 4 6 2 7 7 5 4 12 6

Note: Time of data collection 9:30 - 10:00 a.m. Day: Sunday Date: 21 - 04 - 96

Table A-20 Classified vehicle counts for West approach of Bangia Motor intersection
at existing traffic condition
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-12
a
a:--
2
3
a
a
a
5
7
2
3
44
a
41

a

a a a
a a a
a a a
a 3 1
a a a
a a a
a a a
1 4 2J ___

4 8 4
1 2 a
a a a
a a a
a a a
5 15 6

Through Traffic pcu
factors -1

Bus 3 a
Mini-Bus 1.5 a
Micro-Bus 1 2
Utility 1 a
Heavy-Truck 3.5 a
Medium-Truck 3 a
Small-Truck 1,5 a
Car 1 6
Auto-Rickshaw 0.8 11
Motor-Cycle 1 a
Bi-cycle 05 a
Cycle-Rickshaw 05 35
Cart 3 2
Total-Pcu 40

Left-Turn
Bus

-
3 a

Mini-Bus 1.5 a
Micro-Bus 1 a
Utility 1 a
Heavy-Truck 3.5 a
Medium-Truck 3 a
Small-Truck 1.5 a

Car 1 8
Auto-Rickshaw 0.8 21
Motor-Cycle 1 4
Bi-cycle 0.5 a
Cycle-Rickshaw 0.5 a
Cart 3 a
Total-Pcu 29

Ri ht Turn
Bus 3 a a a a a a a a a
Mini-Bus 15 a a a a a a a a a
Micro-Bus 1 a a a a a a a a a
Utility 1 a 3 a 2 2 a 1 3 a
Heavy~Truck 3.5 a a a a a a a a a
Medium-Truck 3 a a a a a a a a a
Small-Truck 1.5 a a a a a a "0 a a
Car 1 3 2 5 1 2 a 5 a 4
Auto-Rickshaw 08 5 3 4 3 6 3 4 6 5
Motor-Cycle 1 1 a 2 a 2 a a 1 a
Bi-cycle 05 a a a a a a a a a
Cycle-Rickshaw 0.5 a a a a a a a a a
Cart 3 a a a a a a a a a
Total-Pcu 8 7 10 5 11 2 9 9 8
Note: Time of data collection 2:30 - 3:00 p.m. Day: Wednesday Date: 24 - 04 _96

Table A-21 ClasSified vehicle counts for West approach of Bangia Motor intersection
with traffic police
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Through Traffic pcu
factors -1 -12Bus 3 0 0Mini-Bus 1.5 0 0Micro-Bus 1 3 3Utility 1 4 2Heavy-Truck 35 0 0Medium-Truck 3 0 0Small-Truck 15 0 0Car 1 8 5 6Auto-Rickshaw 0.8 13 7 9Motor-Cycle 1 0 3 4Bi-cycle 0.5 0 1 5Cycle-Rickshaw 0.5 37 36 41Cart 3 2 2 0Total-Pcu 50 45 45

Left-Turn
Bus 3 0
Mini-Bus 1.5 0
Micro-Bus 1 0
Utility 1 0
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 1.5 0
Car 1 9
Auto-Rickshaw 0.8 15
Motor-Cycle 1 3
BI-cycle 0.5 0
Cycle-Rickshaw 0.5 0
Cart 3 0
Total-Pcu 24 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0Mini-Bus 1.5 0 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 0 0 0 0 0 0 0 0 0 0 0Utility 1 0 1 0 2 0 0 1 0 0 3 2Heavy-Truck 35 0 0 0 0 0 0 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0Small-Truck 15 0 0 0 0 0 0 0 0 0 0 0Car 1 4 3 2 3 2 0 4 5 2 5 2Auto-Rickshaw 0.8 5 2 3 5 6 3 3 3 4 6 4Motor-Cycle 1 2 1 2 1 a 0 a 0 0 2 0Bi-cycle 0.5 0 0 a 0 0 a 0 0 0 a 0Cycle-Rickshaw 05 0 a 0 0 0 0 0 0 a 0 0Cart 3 a a 0 0 0 a a 0 0 0 0Total-Pcu 10 7 6 7 5 15 7
Note: Time of data collection 9:30 - 1000 a.m.

Table A-22 Classified vehicle counts for West approach of Bangia Motor intersection
with traffic police
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Through Traffic pcu
factors p-1 p-2 -12

Bus 3 0 0 0
Mini-Bus 1.5 0 0 0
Micro-Bus 1 1 1 1
Utility 1 0 5 4
Heavy-Truck 35 0 0 0
Medium-Truck 3 0 0 0
Small-Truck 1.5 0 1 0
Car 1 6 4 3
Auto-Rickshaw 08 7 9 6
Motor-Cycle 1 0 4 1
Bi-cycle 0.5 0 2 1
Cycle-Rickshaw 0.5 31 33
Cart 3 0 0
Total-Pcu 28 31

Left-Turn
Bus 3 0
Mini-Bus 15 0
Micro-Bus 1 0
Utility 1 0
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 15 0
Car 1 4
Auto-Rickshaw 0.8 13
Motor-Cycle 1 3
BI-cycle 0.5 0
Cycle-Rickshaw 0.5 0
Cart 3 0
Total-Pcu 17 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0
Mini-Bus 1.5 0 0 0 0 0 0 0 0 0 0 0
Micro-Bus 1 0 0 0 0 0 0 0 0 0 0 0
Utility 1 0 1 0 2 0 0 1 2 0 3 2
Heavy-Truck 35 0 0 0 0 0 0 0 0 0 0 0
Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0
Small-Truck 1.5 0 0 0 0 0 0 0 0 0 0 0
Car 1 2 1 3 2 2 0 3 1 1 1 2
Auto-Rickshaw 0.8 5 2 5 4 7 3 2 5 3 4 3
Motor-Cycle 1 1 0 2 0 2 0 0 2 0 2 0
Bi-cycle 05 0 0 0 0 0 0 0 0 0 0 0
Cycle-Rickshaw 0.5 0 0 0 0 0 0 0 0 0 0 0
Cart 3 0 0 0 0 0 0 0 0 0 0 0
Total-Pcu 7 4 9 7 10 2 6 9 3 9 6
Note Time of data collection 2:30 - 3:00 p.m. Day: Sunday Date: 28 - 07 - 96

Table A-23 Classified vehicle counts for West approach of Bangia Motor intersection
with secondary signal
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Through Traffic pcu Phase (p)
factors -1

-12Bus 3 3
0Mini-Bus 1.5 3
0Micro-Bus 1 0
0Utility 1 0
0" l __Heavy-Truck 35 0
0Medium-Truck 3 0
0Small-Truck 1.5 0
0Car 1 0
0Auto-Rickshaw 08 3
4Motor-Cycle 1 0
0Bi-cycle 0.5 2
2Cycle-Rickshaw 0.5 24

22Cart 3 0
1Total-Pcu 29

18
Left-Turn
Bus 3 0
Mini-Bus 1.5 2
Micro-Bus 1 4
Utility 1 5
Heavy-Truck 3.5 0
Medium-Truck 3 3
Small-Truck 1.5 2

Car 1 9
Auto-Rickshaw 08 21
Motor -Cycle 1 8
Bi-cycle 0.5 9
Cycle-Rickshaw 0.5 72
Cart 3 8
Total-Pcu 122

0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0 0Mini-Bus 1.5 0 0 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 0 0 0 0 0 1 0 0 0 0 1 0Utility 1 2 1 0 2 4 1 3 0 3 4 2 3Heavy-Truck 3.5 0 0 0 0 0 0 1 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 , 0 0 0 0 0. -Small-Truck 15 0 0 0 0 0 0 0 0 0 0 0 0Car 1 3 1 0 4 3 5 1 0 5 2 3 1Auto-Rickshaw 0.8 7 3 4 8 7 11 3 4 8 4 5 4Motor-Cycle 1 2 0 1 1 2 0 0 1 0 2 2 1Bi-cycle 0.5 1 0 2 0 0 1 0 2 1 0 0 1Cycle-Rickshaw 0.5 21 13 27 15 23 11 13 29 14 18 24 28Cart 3 0 0 2 0 0 1 0 0 1 0 0 2Total-Pcu 24 11 25 21 26 25 16 20 25 20 24 29

Note: Time of data collection 2:30 - 3:00 p.m. Day: Mon~ay Date: 22 _04 _96

Table A-25 Classified vehicle counts for Dainik Bangia approach of Purana Paltan
intersection at existing traffic condition
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Through Traffic pcu
factors -1 -2 -12Bus 3 0 0 aMini-Bus 1.5 0 1 1Micro-Bus 1 2 0 0Utility 1 0 2 1Heavy-Truck 3.5 0 a 0Medium-Truck 3 2 0 aSmall-Truck 1.5 0 1 0Car 1 4 0 aAuto-Rickshaw 0.8 9 7 4Motor-Cycle 1 1 0 aBi-cycle 0.5 0 0 2Cycle-Rickshaw 0.5 17 21 22Cart 3 0 0 1-----~--Total-Pcu 29 21

Left-Turn
Bus 3 0
Mini-Bus 1,5 2
Micro-Bus 1 3
Utility 1 5
Heavy-Truck 3.5 0
Medium-Truck 3 3
Small-Truck 1.5 2

Car 1 7
Auto-Rickshaw 0.8 19
Motor-Cycle 1 8
BI-cycle 05 9
Cycle-Rickshaw 0.5 62
Cart 3 5
Total-Pcu 104 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0Mini-Bus 1 5 0 0 0 0 a 0 0 a 0 aMicro-Bus 1 0 0 0 0 0 1 0 0 1 0Utility 1 2 1 0 3 4 0 2 1 2 5 ..
Heavy-Truck 35 0 0 0 0 0 0 1 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0 0Small-Truck 15 0 0 0 0 0 0 0 0 0 0Car 1 5 2 1 0 3 4 1 2 1 2Auto-Rickshaw 0.8 8 3 4 8 7 9 3 4 5 3Motor -Cycle 1 2 0 1 2 2 0 0 1 2 18i-cycle 05 1 0 2 0 0 1 0 0 0 1Cycle-Rickshaw 0.5 19 14 21 15 27 14 13 19 24 23Cart 3 a a 1 0 a 1 0 0 0 2Total-Pcu-- 25 12 20 19 28 23 17 22 28
Note: Time of data collection 9:30 - 1000 a.m Day Sunday Date:

Table A-26 Classified vehicle counts for Dainik 8angla approach of Purana Paltan
intersection at existing traffic condition
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Through Traffic pcu
factors p-1 -12Bus 3 0 0Mini-Bus 15 2 0Micro-Bus 1 1 1Utility 1 0 1Heavy-Truck 3.5 1 1Medium-Truck 3 0 0Small-Truck 1.5 0 0Car 1 1 3Auto-Rickshaw 0.8 6 8Motor-Cycle 1 0 0BI-cycle 0.5 0 aCycle-Rickshaw 05 16 18Cart 3 0 2Total-Pcu 21 30

Left-Turn
Bus 3 0
Mini-Bus 1 5 2
Micro-Bus 1 3
Utility 1 6
Heavy-Truck 3.5 a
Medium-Truck 3 6
Small-Truck 15 2
Car 1 11
Auto-Rickshaw 08 27
Motor-Cycle 1 8
Bi-cycle 05 13
Cycle-Rickshaw 0.5 81
Cart 3 9
Total-Pcu 148 a
Ri ht Turn
Bus 3 0 a 0 a a a 0 a 0 a aMini-Bus 1.5 0 a 0 0 0 a a 0 0 0 aMicro-Bus 1 0 0 0 0 0 1 a 0 a a aUtility 1 3 1 0 2 5 1 3 0 3 5 2Heavy-Truck 35 0 a 0 0 0 0 a 0 a a aMedium-Truck 3 0 a 0 a a 0 0 a 0 a aSmall-Truck 15 0 a 0 a a a a 0 0 0 0Car 1 5 2 a 4 4 7 1 0 2 5 2Auto-Rickshaw 0.8 8 3 5 9 8 13 2 4 8 3 4Motor -Cycle 1 3 a 2 1 2 0 a 2 a 2 1BI-cycle 05 2 0 2 a a 1 a 3 1 a 2Cycle-Rickshaw 0.5 25 14 29 17 23 11 9 21 17 14 31Cart 3 a 0 2 0 0 1 a 0 1 a 2Total-Pcu 31 12 28 23 29 28 10 17 23 21 31
Note Time of data collection 2:30 - 300 pm. Day: Wednesday Date: 24 _04 _96

Table A-27 Classified vehicle counts for Darnik Bangia approach of Purana Paltan
intersection with traffic police
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Through Traffic pcu
factors -1 -12Bus 3 0 0Mini-Bus 15 3 0Micro-Bus 1 1 1Utility 1 1 2Heavy-Truck 35 1 1

Medium-Truck 3 0 0Small-Truck 15 0 0Car 1 1 5Auto-Rickshaw 08 7 8Motor-Cycle 1 0 0Bi-cycle 0.5 0 0Cycle-Rickshaw 05 21 21Cart 3 0 2Total-Pcu 27 34

Left-Turn
Bus 3 0
Mini-Bus 1.5 2
Micro-Bus 1 7
Utility 1 9
Heavy-Truck 3.5 0
Medium-Truck 3 3
Small-Truck 1.5 2
Car 1 12
Auto-Rickshaw 08 27
Motor -Cycle 1 9
BI-cycle 05 12
Cycle-Rickshaw 05 84
Cart 3 7
Total-Pcu 143 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0 , 0Mini-Bus 1.5 0 0 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 0 0 0 0 0 1 0 0 0 0 1 0Utility 1 4 1 0 3 4 1--"': 3 " ! 0 2 4 , 2 3,'._' "'f 6- .. 1--6 -; 0Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0., .Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0 0Small-Truck 1.5 0 0 0 0 0 0 0 0 0 0 0

- t-

OCar 1 5 2 0 4 3 5 2 0 5 2 3 1Auto-Rickshaw 0.8 8 3 5 8 7 13 3 3 6 7 2 4Motor-Cycle 1 3 0 1 1 3 0 0 1 0 2 3 1Bi-cycle 0.5 1 0 2 0 0 1 0 2 1 0 0 1Cycle-Rickshaw 05 23 13 31 15 23 14 13 29 17 18 24 31Cart 3 0 0 2 0 0 1 0 2 1 0 0 1Total-Pcu 30 12 28 22 27 28 14 25 24 23 23 27
Note: Time of data collection 9:30 - 10:00 a.m. Day: Tuesday Date: 23 _04 _96

Table A-28 Classified vehicle counts for Dainik Bangia approach of Purana Paltan
Intersection with traffic police



Through Traffic pcu
factors p-1 -4 -12Bus 3 a 1 2Mini-Bus 1.5 a 1 aMicro-Bus 1 a a aUtility 1 a 1 2Heavy-Truck 3.5 a 1 aMedium-Truck 3 a 2 1Small-Truck 1.5 a a 1Car 1 a a aAuto-Rickshaw 08 15 4 7Motor-Cycle 1 a a aBi-cycle 0.5 a 1 1Cycle-Rickshaw 0.5 20 18 21Cart 3 a aTotal-Pcu 22 29

Left-Turn
Bus 3 a
Mini-Bus 15 2
Micro-Bus 1 7
Utility 1 4
Heavy-Truck 3.5 a
Medium-Truck 3 2
Small-Truck 15 1
Car 1 38
Auto-Rickshaw 0.8 42
Motor -Cycle 1 6
Bi-cycle 0.5 4
Cycle-Rickshaw 0.5 160
Cart 3 "~
Total-Pcu 187 a
Ri ht Turn
Bus 3 1 a 1 2 a 2 0 a 2a 15 5 4 5 6 4 4 5 4 5Micro-Bus 1 1 0 3 a 0 1 0 a 1Utility 1 3 1 2 3 1 3 3 1 2Heavy-Truck 3.5 a 0 a a a a a 0 0Medium-Truck 3 0 a a 0 a a 0 a 0Small-Truck 15 1 a 0 0 1 0 0 0 0Car 1 0 1 0 0 2 0 0 1 1Auto-Rickshaw 08 14 11 9 15 11 9 8 17 18Motor-Cycle 1 1 0 0 0 3 0 0 2 1Bi-cycle 05 0 0 2 0 0 0 2 0 0Cycle-Rickshaw 0.5 49 58 38 61 46 59 39 57 66Cart 3 a 0 1 0 2 0 a 1 aTotal-Pcu 53 46 46 61 51 53 37 55 66
Note: Time of data collection 2:30 - 300 p.m. Day: Monday Date: 22 _04 _96

Table A-29 ClasSified vehicle counts for Secretariate approach of Purana Paltan
intersection at existing traffic condition
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Through Traffic pcu
factors -1 -11 -12

Bus 3 0 0 3
Mini-Bus 1.5 0 2 1 0
Micro-Bus 1 1 1 0
Utility 1 0 2 2
Heavy-Truck. 35 0 0 0
Medium-Truck 3 0 2 1
Small-Truck 1.5 0 0 1Car 1 2 -, -, 3 0~ ~

Auto-Rickshaw 0.8 15 14 8
Motor-Cycle 1 0 1 0
Bi-cycle 0.5 0 0 1
Cycle-Rickshaw 05 20 27 19
Cart 3 0 0Total-Pcu 25 32

Left-Turn
Bus 3 0
Mini-Bus 15 2
Micro-Bus 1 6
Utility 1 4
HeOlvy-Truck 3.5 0
Medium-Truck 3 2
Small-Truck 1.5 1
Car 1 33
Auto-Rickshaw 08 46
Motor-Cycle 1 6
Bi-cycle 0.5 4
Cycle-Rickshaw 0.5 169
Cart 3 3
Total-Pcu 192 0

Ri ht Turn
Bus 3 0 0 1 2 0 3 0 1 0 2 1Mini-Bus 1.5 4 4 3 6 4 6 5 5 3 4 7Micro-Bus 1 1 0 2 0 0 1 0 3 0 1 1Utility 1 3 1 2 5 1 4 2 1 3 4 3Heavy-Truck 35 0 0 0 0 0 0 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0Small-Truck 1.5 1 0 0 0 1 0 0 2 0 0 0Car 1 0 2 0 0 1 0 0 0 0 1Auto-Rickshaw 0.8 12 8 9 16 13 9 8 11 14 19Motor -Cycle 1 1 0 0 0 3 0 0 0 2 1Bi-cycle 0.5 0 0 2 0 0 0 2 1 0 0Cycle-Rickshaw 05 47 57 39 55 41 55 37 42 53 61Cart 3 3 0 1 0 2 0 0 0Total-Pcu 55 44 42 60 49 58 65
Note: Time of data collection 9:30 - 10:00 a.m. Day Sunday Date

Table A-30 Classified vehicle counts for Secretariate approach of Purana Paltan
intersection at existin9 traffic condition
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Through Traffic pcu Phase (PI
factors -1 -12Bus 3 0 2Mini-Bus 1.5 0 0Micro-Bus 1 1 0Utility 1 0 4Heavy-Truck 3.5 0 0Medium-Truck 3 0 1Small-Truck 1.5 1 1Car 1 5 0Auto-Rickshaw 0.8 21 9Motor -Cycle 1 0 T

0Bi-cycle 0.5 2 1Cycle-Rickshaw 0.5 29 21Cart 3 0 0Total-Pcu 40 33

left-Turn
Bus 3 0
Mini-Bus 1.5 3
Micro-Bus 1 7
Utility 1 4
Heavy-Truck 35 0
Medium-Truck 3 3
Small-Truck 1.5 1
Car 1 46
Auto-Rickshaw 0.8 42
Motor-Cycle 1 8
Bi-cycle 05 4
Cycle-Rickshaw 0.5 166
Cart 3 4
Total-Pcu 211

0

Ri ht Turn
Bus 3 2 0 1 3 0 2 0 0 1 3Mini-Bus 1.5 3 5 4 6 2 6 5 4 3 5Micro-Bus 1 2 0 3 2 0 1 0 1 2 1Utility 4 3

.- ...

1 2
1 1 3 1 5 3 3Heavy-Truck 35 0 0 0 0 0 0--- 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0--- ,

0 0Small-Truck 1.5 1 0 0 0 1 0 0 0 2 0Car 1 0 2 0 1 2 0 .-/- .•.. 1 2 0 1Auto-Rickshaw 0.8 15 14 9 17 14 9 8 17 9 21Motor-Cycle 1 2 0 1 0 3 0 0 3 0 1Bi-cycle 0.5 0 0 2 0 0 0 2 0 0 0Cycle-Rickshaw 0.5 54 58 46 61 41 49 62 57 29 61Cart 3 0 0 2 0 2 1 0 1 0 0Total-Pcu 59 51 53 68 48 56 50 58 37 69
Note Time of data collection 2:30 - 3:00 p.m. Day: Wednesday Date: 28 _04 _96

Table A-31 Classified vehicle counts for Secretariate approach of Purana Paltan
intersection With traffic police
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Through Traffic pcu Phase (p)
factors -1 -12

Bus 3 0 2
Mini-Bus 1.5 0 0
Micro-Bus 1 2 0
Utility 1 0 6.-Heavy-Truck 3.5 0 0

-- .-Medium-Truck 3 0 1
Small-Truck 1.5 2 1
Car 1 7 0
Auto-Rickshaw 0.8 22 9
Motor-Cycle 1 0 0
Bi-cycle 0.5 2 1
Cycle-Rickshaw 0.5 29 23
Cart 3 0 0
Total-Pcu 45 36

Left-Turn
Bus 3 0
Mini-Bus 15 3
Micro-Bus 1 7
Utility 1 6
Heavy-Truck 3.5 0
Medium-Truck 3 2
Small-Truck 1.5 1
Car 1 44
Auto-Rickshaw 0.8 51
Motor-Cycle 1 6
Bi-cycle 05 4
Cycle-Rickshaw 0.5 152
Cart 3 7
Total-Pcu 215 0

Ri ht Turn
Bus 3 1 0 1 2. 0 2 0 0 0 0 1
Mini-Bus 1.5 6 2 4 5 3 4 5 3 4 3 5
Micro-Bus 1 2 0 3 0 1 2 0 1 2 0 1
Utility 1 4 3 1 3 1 4 3 1 3 2 2
Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0 0 0
Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0
Small-Truck 1.5 1 0 0 0 1 0 0 0 2 0 0
Car 1 0 2 0 1 2 0 0 3 0 0 1
Auto-Rickshaw 08 16 12 9 16 9 7 11 21 11 15 14
Motor-Cycle 1 2 0 1 0 4 0 1 2 0 1 1
Bi-cycle 05 0 0 3 0 0 0 2 0 0 1 0
Cycle-Rickshaw 0.5 54 61 41 65 51 64 49 57 44 48 59
Cart 3 0 0 1 0 2 0 0 1 0 0 0Total-Pcu 61 48 46 63 53 56 46 60 45 44 56
Note: Time of data collection 9:30 - 10:00 a.m. Day: Tuesday Date: 23 _04 _96

Table A-32 ClasSified vehicle counts for Secretariate approach of Purana Paltan
Intersection with traffic police
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Through Traffic pcu
factors -1 -12

Bus 3 1 0
Mini-Bus 15 a 1
Micro-Bus 1 a 0
Utility 1 0 2
Heavy-Truck 3.5 a a
Medium-Truck 3 a 0
Small-Truck 15 a a
Car 1 2 0
Auto-Rickshaw 0.8 6 7
Motor -Cycle 1 0 1
Bi-cycle 05 a 5
Cycle-Rickshaw 05 31 33
Cart 3 a 0
Total-Pcu 25 29

Left-Turn
Bus 3 0
Mini-Bus 1.5 12
Micro-Bus 1 8
Utility 1 6
Heavy- Truck 3.5 a
Medium-Truck 3 9
Small-Truck 1.5 2
Car 1 40
Auto-R ickshaw 08 104
Motor-Cycle 1 12
Bi-cycle 0.5 10
Cycle-Rickshaw 0.5 172
Cart 3 7
Total-Pcu 309 0

Ri ht Turn
Bus 3 1 0 1 0 0 0 2 0 0
Mini-Bus 1.5 a a a 1 a 2 0 1 1
Micro-Bus 1 a a a a 0 1 0 0 a
Utility 1 1 a 0 1 a a 2 0 1
Heavy-Truck 35 a a 0 a 0 0 0 0 0
Medium-Truck 3 a a a 0 a a a a a
Small-Truck 1.5 a 0 0 a 1 0 0 0 0
Car 1 1 a a 2 0 a 2 0 2
Auto-Rickshaw 0.8 1 2 0 1 0 2 0 2 1
Motor-Cycle 1 2 1 0 0 " 0 0 2 2L

Bi-cycle 05 0 0 0 3 0 0 2 3 2
Cycle-Rickshaw 05 7 4 8 5 3 8 12 4 11
Cart 3 a 1 a 2 0 a 2 0 1
Total-Pcu 11 8 7 15 5 10 9 17
Note: Time of data collection 2:30 - 3:00 pm Day: Monday Date:

Table A-33 Classified vehicle counts for BiJoy Nagar approach of Purana Paltan
intersection at existing traffic condition
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000
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000
000
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6 12 8
010
002
31 41 34
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3
o
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o
o
o
o
o
o

3

o
15
9
4
o

44
99
14
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11
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Through Traffic pcu
factors

Bus 3
Mini-Bus 1.5
Micro-Bus 1 2
Ulility 1 0
Heavy-Truck 35 0
Medium-Truck 3 0

f:;o~~-,:r:s~:w :: I ~
Motol-Cycle U 0
BI-cycle 0 5 0
:::ycle-Rlckshaw 0 5 43
Calt 3 1
TOta':F>cu----i-- 36

Left-Turn
Bus------------T--'l
MlIll-Bus ! 1.5
Micro-Bus
Utility
Heavy-Truck 3.5
Mediulll-Truck 3
Small-Truck 1.5
Car 1
-'\uto-Rickshavv 08
Motor-Cycle 1
Bi-cycle 0.5
Cycle-Rickshaw 05
Calt 3
Total-Pcu

105

Ri ht Turn

Bus 3 2 0 1 0 0 0 2 0 0
Mini-Bus 1 5 0 0 0 2 0 2 0 0 1
Micro-Bus 1 0 0 0 0 0 1 0 0 0
Utility 1 1 0 0 1 0 0 4 0 1
Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0
Medium-Truck 3 0 0 0 0 0 0 0 0 0
Small-Truck 1.5 0 0 0 0 1 0 0 0 0
Car 1 3 0 0 2 0 0 4 0 0
Auto-Rickshaw 08 2 2 0 5 0 2 0 1 2
Motor-Cycle 1 2 1 0 0 2 0 0 1 2
Bf-cycle 0 5 0 2 0 3 0 0 3 0 3
Cycle-Rickshaw 0.5 9 4 9 5 3 9 11 8 4
Cart 3 0 2 0 2 0 0 2 0 0
Total-Pcu 18 12 8 20 5 10 27 6 10
1',loteTime of data collection 2:30 - 300 P Ill. Day Wednesday Date: 24 _04 _96

Table ,'1-35 Classified vehicle counts for BIJoyNagar approach of Purana Paltan
Intersection with trafiic police



Through Traffic pcu
factors -5 -12

Bus 3 a a
Mini-Bus 1.5 1 1
Micro-Bus 1 2 a
Utility 1 0 3
Heavy-Truck 3,5 a a
Medium-TI'uck ? a a'-'
Small-Truck 1 5 a aCar 1 5 2 5 4 a
A,uto-Rlckshaw 0.8 8 6 7 6Motor-Cycle 1 a 1 2 1
BI-cycle 0,5 0 a 0 4
Cycle-Rickshaw 0.5 44 36 33 41
Cart 3 1 2 0 aTotal-Pcu 40 33

Left- Turn-------_.- ---
Bus ? 0.~
Mini-Bus 1.5 17
Micro-Bus 8
Utility 8
Heavy-Truck 3.5 0
Medium-Truck 3 9
Small-Truck 1.5 2
Car 1 42
Auto-Rickshaw 08 111
Motor-Cycle 1 17
Br-cycle 0.5 10
Cycle-Rickshaw 05 188
Cart 3 6
Total-Pcu 336 a
Ri ht Turn
Bus 3 2 0 1 0 0 2 0 0 0 1 aMini-Bus 1.5 a 0 a a ') a 0 1 a a 1L

Micro-Bus 1 0 0 a a 2 0 1 a 1 a aUtility 1 1 a a 1 a 2 a 0 0 2 1Heavy-Truck 3.5 a a a a a 0 0 a a a aMedium-Truck 3 1 a 0 0 a a 0 a 0 a aSmall-Truck 1.5 a a a 1 a 0 2 a 1 0 aCar 1 1 a 1 a a 2 a 2 a 4Auto-Rickshaw 0.8 1 2 0 a 2 0 ') 0 3 1"-Motor-Cycle 1 3 1 a 3 0 a 2 2 a 2Bi-cycle 0.5 a a a a a 2 ? 1 2 2"Cycle-Rickshaw 0.5 8 5 10 3 8 14 11 12 12Cart 3 a 1 a 1 a ') a a 1"-Total.Pcu-- 19 8 9 13 14 19
~Jote Time of data collection 9:30 - 10:00 a,m.

Table A-36 Classified vehicle counts for BiJoy Nagar approach of Purana Paltan
Intersection with traffic police
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Through Traffic pcu
factors p-1 -12Bus 3 3 a 2Mini-Bus 1.5 a a aMicro-Bus 1 a a aUtility 1 1 1 3Heavy-Truck 3.5 a a aMedium-Truck 3 a a 1Small-Truck 1.5 a a aCar 1 a 2 aAuto-Rickshaw 08 9 4 13 9Motor-Cycle 1 a " 2~

Bi-cycle 0.5 a " " a~ ~
Cycle-Rickshaw 05 25 23 26Cart 3 a aTotal-Pcu 30 34

Left-Turn---,------ -
Bus 3 36
Mini-Bus 1.5 76
Micro-Bus 1 4
Utility 1 7
Heavy- Truck 35 4
Medium-Truck 3 18
Small-Truck 1.5 3
Car 1 4
Auto-Rickshaw 08 114
Motor-Cycle 1 10
Bi-cycle 0.5 7
Cycle-Rickshaw 0.5 335
Cart 3 18
Total-Pcu 636 a
Ri ht Turn
Bus 3 a a a a a a a a a 1 aMini-Bus 1.5 a 1 a a a a a a a a aMicro-Bus 1 1 a 1 a a 2 a 2 a a 3Utility 1 a a a a a a a a a a aHeavy-Truck 3.5 a a a a a a a a a a aMedium-Truck 3 a a a a a a a a a a aSmall-Truck 1,5 a 0 a a a a a a a a aCar 1 1 a 2 a 2 2 a 1 1 a aAuto-Rickshaw 0.8 2 a 2 1 a a a 2 a 3 aMotor-Cycle 1 2 0 a a 3 a 2 a a 2 1Si-cycle 0.5 a 2 a a 1 a 2 a a 2 aCycle-Rickshaw 05 7 4 6 3 8 3 7 2 5 9 5Cart 3 a 2 a a 1 a 2 a a a 1Total-Pcu 9 11 8 2 13 6 6 4 13 10
Note Time of data collection 2:30 - 300 pm Day: Monday Date:

Table A-37 ClasSified vehicle counts for Shaheed Noor Hossain Square approach of Purana Paltan
intersection at eXisting traffic condition
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1
o
o
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o
1
o
o
8
2
o
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o
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0

0 0 1 0 0 0 1 0
0 0 0 0 0 0 0 0
0 0 0 0 2 0 0 3
0 0 0 0 0 0

•. .L •
0 0

0 0 0 0 0
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0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 3 0 0 1 1 0 0
1 0 2 0 2 0 3 0
0 3 0 1 0 0 2 1
0 1 0 2 0 0 2 0
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Through Traffic pcu
factors -1

Bus 0 2"
Mini-Bus 1.5 0
Micro-Bus 1 0
Utility 1 1
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small- Truck 1.5 0
Car 1 0
Auto-Rickshaw 0.8 9
Motor-Cycle 1 0
BI-cycle 0.5 0
Cycle-Rickshaw 0.5 32
Cart 3 0
Total-Pcu 30

Left-Turn----Bus 3 34
Mini-Bus 1.5 77
Micro-Bus 1 4
Utility 1 9
Heavy-Truck 3.5 4
Medium-Truck 3 14
Small-Truck 1.5 3
Car 1 4
Auto-Rickshaw 08 109
Motor-Cycle 1 8
BI-cycle 0.5 9
Cycle-Rickshaw 0.5 315
Cart 3 17
Total-Pcu 603

Ri ht Turn
Bus 3 0 0 0
Mini-Bus 1.5 0 1 0
Micro-Bus 1 1 0 1
Utility 1 0 0 0
Heavy-Truck 3.5 0 0 0
Medium-Truck 3 0 0 0
Small-Truck 15 0 0 0
Car 1 1 0 2
Auto-Rickshaw 0.8 2 0 1
Motor-Cycle 1 " 0 0L

Bi-cycle 0.5 0 2 0
Cycle-Rickshaw 05 6 3 7
Cart 3 0 2 0
Total-Pcu 9 10 7
~Iote: Time of data collection 9:30 - 1000 a.m

Table A-38 Classified vehicle counts for Shaheed Noor Hossain Square approach of Purana Paltan
intersection at existing traffic condition



Through Traffic pcu
factors -1 -12

Bus 3 4 1
Mini-Bus 1.5 0 0
Micro-Bus 1 0 0
Utility 1 4 3
Heavy-Truck 35 0 0
Medium-Truck 3 0 1
Small-Truck 1,5 0 0Car 1 0 0
Auto-Rickshaw 08 12 7
Motor-Cycle 1 0 2Bi-cycle 0.5 0 ~ 0v
Cycle-Rickshaw 0.5 32 21Cart 3 0 0Total-Pcu 41.6 27

Left-Turn
Bus 3 41
Mini-Bus 1.5 81
Micro-Bus 1 4
Utility 1 9
Heavy-Truck 3.5 4
Medium-Truck 3 21
Small-Truck 15 3
Car 1 4
Auto-Rickshaw 0.8 117
Motor-Cycle 1 10
Bi-cycle 0.5 7
Cycle-Rickshaw 05 344
Cart 3 21
Total-Pcu 685 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 1 0 0 0 1 0Mini-Bus 15 0 1 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 2 0 1 0 0 3 0 0 3 0 0 3Utility 1 0 0 0 0 1 0 0 2 0 0 0 0Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0 0Small-Truck 15 0 0 0 0 0 0 0 0 0 0 0 0Car 1 2 0 2 0 2 2 0 0 2 1 0 0Auto-Rickshaw 08 2 0 2 1 0 0 2 0 2 0 3 0Motor-Cycle 1 3 0 0 0 3 0 0 2 0 0 3 2Bi-cycle 0.5 0 2 0 0 1 0 0 4 0 0 2 0Cycle-Rickshaw 0.5 8 4 4 3 9 3 6 7 2 5 9 5Cart 3 0 2 0 0 1 0 0 2 0 0 0 2Total-Pcu 13 11 7 2 14 7 8 16 8 4 14 14
~Jote:Time of data collection 230 - 3:00 p.m. Day: Wednesday Date: 24 _04 _96

Table A-39 Classified vehicle counts for Shaheed Noor Hossain Square approach of Purana Paltan
Intersection With traffic police
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Through Traffic pcu
factors -1 -12Bus 3 3 1Mini-Bus 1.5 0 0Micro-Bus 1 0 0Utility 1 5 3Heavy- Truck 35 0 0Medium-Truck 3 0 1Small-Truck 15 0 0Car 1 0 0Auto-Rickshaw 08 16 8Motor-Cycle 1 0 2Bi-cycle 0.5 0 0Cycle-Rickshaw 0.5 38 21Cart 3 0 0Total-Pcu 46 28

Left-Turn
Bus 3 41
Mini-Bus 1.5 79
Micro-Bus 1 5
Utility 1 7
Heavy-Truck 3.5 21
Medium-Truck 3 5
Small-Truck 1.5 3
Car 1 9
Auto-Rickshaw 0.8 123
Motor-Cycle 1 15
Bi-cycle 0.5 7
Cycle-Rickshaw 0.5 321
Cart 3 31
Total-Pcu 726 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 1 0 0 0 1 0Mini-Bus 1 5 0 1 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 1 0 2 0 0 2 1 0 2 0 0 3Utility 1 0 0 0 0 0 0 0 0 0 0 0 0Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0 0Small-Truck 15 1 0 0 0 0 0

.
0 0 0 00 0Car 1 3 1 2 0 3 3 0 2 1 2 0 0Auto-Rickshaw 08 2 0 3 1 0 0 3 0 2 0 3 0Motor-Cycle 1 2 0 0 1 2 0 0 2 0 0 2 2Bi-cycle 05 0 3 0 0 1 0 0 3 0 0 2 0Cycle-Rickshaw 05 9 4 7 2 9 5 9 7 2 9 11 5Cart 3 0 2 0 0 1 0 0 4 0 0 0 1Total-Pcu 14 10 3 13 8 11 21 6 7 14 11

Note. Time of data collection 9:30 - 10:00 a.m. Day: Tuesday Date: 23 _04 _96

Table A-40 Classified vehicle counts for Shaheed Noor Hossain Square approach of Purana Pattan
intersection with traffiC police
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Through Traffic pcu
factors -1 -2 -12Bus 3 0 0 0Mmi-Bus 15 0 0 0Micro-Bus 1 0 0 2Utility 1 0 0 3Heavy-Truck 35 0 0 0Medium-Truck 3 0 0 0Small-Truck 15 0 0 0Car 1 7 4 4Auto-Rickshaw 08 17 12 14Motor-Cycle 1 0 0 1Bi-cycle 0,5 0 0 2 0Cycle-Rickshaw 05 21 26 22Cart 3 0 0 " 1L

Total-Pcu 31 27 35

Left-Turn---
Bus 3 0
Mini-Bus 1.5 3
Micro-Bus 1 23
Utility 1 27
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 1.5 0
Car 1 106
,1'1uto-Rickshaw 0.8 113
Motor-Cycle 1 14
Bi.cycle 0.5 11
Cycle-Rickshaw 0.5 511
Cart 3 17
Total-Pcu 577 0

Ri hI Turn
Bus 3 0 0 0 0 0 0 0 0Mini.Bus 1 5 0 1 0 0 1 0 0 1Micro.Bus 1 4 4 3 2 0 7 1 6Utility 1 9 7 8 9 6 8 13 10Heavy-Truck 35 0 0 0 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0Small.Truck 1.5 0 1 0 0 1 0 0 0Car 1 18 12 9 14 17 12 23 14Auto-Rickshaw 0.8 44 51 39 42 46 39 47 61Motor -Cycle 1 " 1 2 0 1 0 2 2L

Bi-cycle 0,5 3 0 2 2 0 2 3 1Cycle-Rickshaw 05 77 69 81 59 76 69 64 78Cart 3 1 0 2 0 4 0 3 1Total-Pcu 111 102 101 89 114 94 125
Note: Time of data collection 2:30 - 3:00 p.rn Day: Monday Date.

Table A-41 Classified vehicle counts for Kakrail approach of Fakirapool intersection
at existing traffic condition
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-12
1
a
2
5
a
a
o
5
19
1
o
34
1

51

a

o
1
5
9
a
o
a
15
61
2
1
75
1

122

Through Traffic pcu Phase (p)
factors -1

Bus 3 0
Mini-Bus 1.5 0
Micro-Bus 1 0
Utility 1 0
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 15 0

Car 1 6 5
Auto-Rickshaw 0.8 14 11
Motor-Cycle 1 0 0 "LBi-cycle 0,5 0 0
Cycle-Rickshaw 0.5 26 24
Cart 3 0 2
Total-Pcu 30

Left-Turn
Bus 3 0
Mini-Bus 1.5 3
Micro-Bus 1 21
Utility 1 24
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 15 0
Car 1 99
Auto-Rickshaw 0.8 102
Motor-Cycle 1 14
Bi-cycle 0.5 492
Cycle-Rickshaw 05 5
Cart 3 16
Total-Pcu 541

Ri ht Turn
Bus 3 0 0 0 0 0 0 0
Mini-Bus 1 5 0 1 0 0 2 0 2
Micro-Bus 4 7 4 2 0 8 3
Utility 9 7 5 6 6 8 10
Heavy-Truck 3.5 0 0 0 0 0 0 0
Medium-Truck 3 0 0 0 0 0 0 0
Small-Truck 15 0 1 0 0 1 0 0

Car 1 21 14 9 14 13 12 23
Auto-Rickshaw 08 46 52 39 44 51 39 61
Motor-Cycle 1 2 1 " 0 1 a aL

Bi-cycle 0.5 3 0 2 2 a 2 a
Cycle-Rickshaw 05 81 66 81 57 74 66 79
Cart 3 1 0 2 0 4 0 a
Total-Pcu 118 107 99 87 114 93
Note: Time of data collection 930 - 10:00 a.m. Day: Sunday Date:
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Table A-42 Classified vehicle counts for Kakrail approach of Fakirapool intersection
at existin9 traffic condition
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Through Traffic pcu
factors -1 -12Bus 3 1 1Mini-Bus 1.5 0 0Micro-Bus 1 0 2Utility 1 2 3Heavy-Truck 35 0 0Medium-Truck 3 0 0Small-Truck 1.5 0 0Car 1 8 4Auto-Rickshaw 08 19 19Motor-Cycle 1 0 2Bi-cycle 05 0 1Cycle-R ,ckshaw 0.5 34 31Cart 3 2 1Total-Pcu 51 48

left-Turn
Bus 3 0
Mini-Bus 1.5 5
Micro-Bus 1 24
Utility 1 31
Heavy-Truck 35 0
Medium-Truck 3 0
Small-Truck 15 0
Car 1 112
Auto-Rickshaw 08 121
Motor-Cycle 1 17
Bi-cycle 0.5 16
Cycle-Rickshaw 0.5 529
Cart 3 12
Total-Pcu 597 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0 0Mint-Bus 15 0 2 0 0 1 0 2 0 0 0 0 1Micro-Bus 1 5 4 3 2 0 7 3 1 4 9 3 6Utility 1 9 8 9 9 6 8 11 13 7 4 9 10He.avy-Truck 3.5 0 0 0 0 0 0 0 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0 0Small-Truck 15 0 1 0 0 1 0 0 0 1 0 0 0Car 1 21 16 10 14 21 12 21 23 13 17

-T"
18 14Auto-Rickshaw 08 49 54 42 45 46 39 58 47 41 38 57 61Motor-Cycle 1 3 1 2 0 2 0 0 2 0 0 1 2Bi-cycle 05 3 0 2 4 0 2 0 3 3 0 3 1Cycle-Rickshaw 05 81 74 81 61 78 69 83 68 81 51 79 73Cart 3 2 0 2 0 4 0 0 3 0 3 0 1Total-Pcu 125 114 105 94 120 94 126 121 100 95 118 122

Note Time of data collection 2:30 - 3:00 p.m. Day: Wednesday Date: 24 _04 _96

Table A-43 Classified vehicle counts for Kakrail approach of Fakirapool intersection
with traffic police



-12
1
o
2
4
o
o
o
5
16
1
o
26
3
50

o

o 0
o 1
4 6
9 12
O. 0
o 0
o 0
19 16
57 61
1 2
3 1
79 81
o 1
120 130

Through Traffic pcu
factors -1

Bus 3 0
Mini-Bus 1.5 1
Micro-Bus 1 0
Utility 1 3
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 1.5 1
Car 1 8
Auto-Rickshaw 0.8 21
Motor-Cycle 1 0
Bi-cycle 05 2
Cycle-Rickshaw 0.5 32
Cart 3 0
Total-Pcu 48

Left-Turn
Bus 3 0
Mini-Bus 15 4
Micro-Bus 1 31
Utility 1 24
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 1.5 0
Car 1 121
Auto-Rickshaw 08 116
Motor-Cycle 1 21
Bi-cycle 0.5 11
Cycle-Rickshaw 05 521
Cart 3 22
Total-Pcu 628

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0Mini-Bus 1.5 0 1 0 0 1 0 2 0 0Micro-Bus 1 6 4 3 2 0 6 3 1 5Utility 1 9 9 8 7 6 8 15 11 7..Heavy-Truck 35 0 0 0 0 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0Small-Truck .'..1.5 0 2 1 0 1 0 0 0 1Car 1 21 14 9 14 14 12 24 +

25 15Auto-Rickshaw 08 44 52 41 41 39 37 62 49 42Motor-Cycle 1 2 1 2 0 1 0 0 2 0BI-cycle 0.5 3 0 3 2 0 2 0 3 2Cycle-Rickshaw 05 79 69 86 59 64 58 88 62 78Cart 3 2 0 2 0 4 0 2 3 0Total-Pcu 120 109 107 86 99 86 145 120 102
~Iote: Time of data collection 9:30 - 1000 a.m. Day Tuesday Date: 23 _04 _96

Table A-44 Classified vehicle counts for Kakrail approach of Fakirapool intersection
with traffic police
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Through Traffic pcu Phase (p)
factors -1 -6 -7 -11 p-12Bus 3 0 0 1 0 1Mini-Bus 15 0 0 0 1 0Micro-Bus 1 0 0 3 0 0Utility . 1 2 2 3 0 2 4vHeavy-Truck 3.5 0 0 0 0 0 0Medium-Truck 3 0 1 0 4 0 0Small-Truck 1.5 0 0 1 7 0 0Car 1 3 4 9 8 7 5Auto-Rickshaw 08 11 9 9 2 11 9Motor-Cycle 1 0 0 3 2 0Bi-cycle 05 0 0 1 1Cycle-Rickshaw 0.5 17 24 22 22 17Cart 3 0 0 0Total-Pcu 22 28 28

Left-Turn
Bus 3 10
Mini-Bus 1.5 34
Micro-Bus 1 3
Utility 1 0
Heavy-Truck 35 0
Medium-Truck 3 0
Small-Truck 15 0
Car 1 52
Auto-Rickshaw 0.8 126
Motor-Cycle 1 7
Bi-cycle 05 4
Cycle-Rickshaw 05 371
Cart 3 8
Total-Pcu 455

0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0Mini-Bus 15 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 0 0 0 0 0 0 0 0 0 0Utility 1 0 0 0 0 0 0 0 0 0 0Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0 0Small-Truck 1.5 0 0 0 0 0 0 0 0 0 0Car 1 0 0 0 0 0 0 0 0 0 0Auto-Rickshaw 0.8 0 0 0 0 0 0 0 0 0 0Motor-Cycle 1 0 0 0 0 0 0 0 0 0 0Bi-cycle 0.5 0 0 0 0 0 0 0 0 0 0Cycle-Rickshaw 0.5 3 2 1 3 4 2 3 1 0 3vCart 3 0 0 0 0 0 0 0 0 0Total-Pcu 2 1 1 2 2 1 2 1 2
Note: Time of data collection 2:30 - 300 p.m. Day Monday Date: 22-04-96

Table A-45 Classified vehicle counts for Bangladesh Bank approach of Fakirapool intersection
at existing traffic condition
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Through Traffic pcu
factors -1 -11 -12

Bus 3 1 a a 1
Mini-Bus 1.5 a a 1 a
Micro-Bus 1 a 1 a a
Utility 1 2 2 2 4
Heavy-Truck 35 a a a a
Medium-Truck 3 a 1 a a
Small-Truck 15 a a a aCar 1 3 5 " 4 10L

Auto-Rickshaw 0.8 12 18 12 8 9
Motor-Cycle 1 a a 2 a
Bi-cycle as a a 1 1
Cycle-Rickshaw 05 19 17 32 22Cart 3 a 2 1 aTotal-Pcu 27 35 36

Left-Turn
Bus 3 8
Mini-Bus 1 5 29
Micro-Bus 1 4
Utility 1 1
Heavy-Truck 3.5 a
Medium-Truck 3 a
Small-Truck 1.5 a
Car 1 49
Auto-Rickshaw 0.8 121
Motor-Cycle 1 9
Bi-cycle 0.5 3
Cycle-Rickshaw 0.5 361
Cart 3 9
Total-Pcu 436 a
Ri ht Turn
Bus 3 a a a a a a a a a a a aMini-Bus 1 5 a a a a a a a a a a a aMicro-Bus 1 a a a a a a a a a a a aUtility 1 a a a a a a a a a a a aHeavy-Truck 3.5 a a a a a a a a a a a aMedium-Truck 3 a a a a a a a a a a a a ".,Small-Truck 1.5 a a a a a a a a a a a aCar 1 a a a a a a 0 0 0 0 0 0Auto-Rickshaw 0.8 0 0 0 0 0 0 0 0 0 0 0 0Motor-Cycle 1 0 0 0 0 0 0 0 0 0 0 0 0Bi-cycle 05 0 0 0 0 0 0 0 0 0 0 0 0Cycle-Rickshaw 0.5 5 2 a 3 6 1 2 1 4 0 5 5Cart 3 a a a a a a 0 a a a a aTotal-Pcu 3 1 a 2 3 1 1 1 2 0 3 3
Note Time of data collection 930 - 10:00 a.m Day Sunday Date: 21 - 04 - 96

Table A-46 Classified vehicle counts for Bangladesh Bank approach of Fakirapool intersection
at existing traffic condition
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Through Traffic pcu Phase (pI
factors -1

Bus 3 a
Mini-Bus 1.5 a
Micro-Bus 1 a
Utility 1 3
Heavy-Truck 35 a
Medium-Truck 3 a
Small-Truck 1.5 a

Car 1 4
Auto-Rickshaw 08 15
Motor-Cycle 1 a
Bi-cycle 0.5 a
Cycle-Rickshaw 05 20
Cart 3 a
Total-Pcu 29

Left-Turn
Bus 3 12
Mini-Bus 1.5 34
Micro-Bus 1 5
Utility 1 a
Heavy-Truck 35 a
Medium-Truck 3 a
Small-Truck 15 1
Car 1 58
Auto-Rickshaw 08 131
Motor-Cycle 1 9
BI-cycle 05 4
Cycle-Rickshaw 0.5 389
Cart 3 12
Total-Pcu 498 a
Ri ht Turn
Bus 3 a a a a a a a a a a a aMrni.Bus' 15 a a a a a a a a a a a aMicro-Bus 1 a a a a a a a a a a a aUtility 1 a a a a a a a a a a a aHeavy-Truck 3.5 a a a a a a a a a a a aMedium-Truck 3 a a a a a a a a a a a aSmall-Truck 15 a a a a a a ._,-....

aa a a a aCar 1 a a a a a a a i. a a a a aAuto-Rickshaw 08 a a a a a 0 0 0 0 0 0 0Motor-Cycle 1 0 0 0 0 0 0 a 0 a 0 0 0Bi-cycle 05 0 a 0 0 a a a 0 0 0 0 aCycle-Rickshaw 0.5 7 3 1 4 1 5 3 2 7 0 5 3Cart 3 a a 0 0 a a a a a a a aTotal-Pcu 4 2 1 2 1 3 2 1 4 a 3 2
r~ote: Time of data collection 2:30 - 3:00 p.m Day: Wednesday Date: 24 _04 _96

Table AA7 Classified vehicle counts for Bangladesh Bank approach of Fakirapool intersection
With traffic pol ice



Through Traffic pcu
factors -1 -2 -5 -12Bus 3 1 0 0 1Mini-Bus 15 0 1 0 0Micro-Bus 1 0 0 3 0Utility 1 4 2 2 6Heavy-Truck 35 0 0 0 0,.Medium-Truck 3 0 1 1 0Small-Truck 1.5 0 0 0 0Car 1 5 6 5 8Auto-Rickshaw 0.8 15 21 8 14Motor-Cycle 1 0 0 1 0Bi-cycle 0.5 0 0 2 1Cycle-Rickshaw 0.5 21 26 19 22Cart 3 0 1Total-Pcu 35 43

left-Turn
Bus 3 14
Mini-Bus 1.5 41
Micro-Bus 1 5
Utility 1 0
Heavy-Truck 35 0
Medium-Truck 3 0
Small-Truck 15 2
Car 1 61
Auto-Rickshaw 0.8 121
Motor-Cycle 1 9
Bi-cycle 0.5 6
Cycle-Rickshaw 0.5 401
Cart 3 5
Total-Pcu 497 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0 0Mini-Bus 1.5 0 0 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 0 0 0 0 0 0 0 0 0 0 0 0Utility 1 0 0 0 0 0 0 0 0 0 0 0 0Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0 0 0 0Medium- Truck 3 0 0 0 0 0 0 0 0 0 0 0 0Small-Truck 15 0 0 0 0 0 0 0 0 0 0 0 0Car 1 0 0 0 0 0 0 0 0 0 0 0 0Auto-Rickshaw 08 0 0 0 0 a 0 a a a a a aMotor-Cycle 1 a 0 a 0 a a a 0 a 0 a aBi-cycle 0.5 a a a a a a 0 0 a a a aCycle-Rickshaw 05 5 2 6 3 7 2 5 1 3 1 6 4Cart 3 a a a 0 0 0 0 0 0 0 0 0Total-Pcu 3 1 3 2 4 1 3 1 2 1 3 2
Note Time of data collection 9:30 - 10:00 a.m. Day: Tuesday Date: 23-04-96

Table A-48 Classified vehicle counts for Bangladesh Bank approach of Fakirapool intersection
with traffiC police
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Through Traffic pcu Phase (p)
factors p-1 p-2 p-3 p-4 p-5 p-6 p-7 : p-8 p-9 p-10 p-11'p-12

Bus 3 0 0 0 0 0 0 0 0 0 0 0 0
Mini-Bus 15 0 0 0 0 0 0 0 0 0 0 0 0
Micro-Bus 1 1 0 1 2 1 2 1 0 2 2 1 2
Utility 1 5 3 2 3 4 6 7 5 5 4 4 6
Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0 0 0 0
Medium-Truck 3 0 0 0 0 0 1 0 0 0 0 0 0
Small-Truck 1.5 0 0 0 0 1 0 0 0 0 0 1 0
Car 1 4 2 6 4 4 6 8 7 6 7 6 7
Auto-Rickshaw 08 9 3 5 6 7 11 10 9 8 6 9 6
Motor-Cycle 1 1 0 2 1 0 2 1 1 3 0 1 2
Bi-cycle 05 2 1 0 0 1 0 2 1 1 0 1 2
Cycle-Rickshaw 0.5 37 29 35 41 51 45 39 37 41 43 37 39
Cart 3 1 1 2 0 2 1 0 3 0 1 1 2
Total-Pcu 41 I 25 I 39 I 35 I 48 I 53 I 46 I 48 I 43 I 42 I 43 I 48

Left-Turn
Bus 3 0
Mini-Bus 1.5 0
Micro-Bus 1 31
Utility 1 123
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck

....

1.5 0
Car 1 142
Auto-Rickshaw 0.8 1013
Motor -Cycle 1 21
Bi-cycle 05 17
Cycle-Rickshaw 0.5 1121
Cart 3 2
Total-Pcu 17021 0 I 0 I 0 I 0 I 0 I o 1 0 I 0 I 0 I 0 I 0

Right Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0 0
Mini-Bus 1.5 0 0 0 0 0 0 0 0 0 0 0 0
Micro-Bus 1 0 0 0 0 0 0 0 0 0 0 0 0
Utility 1 " 1 2 0 0 2 1 0 2 1 2 2L

Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0 0 0 0
Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 2 0
Small-Truck 15 0 0 0 0 0 0 0 0 0 0 0 0
Car 1 1 0 0 2 1 0 2 1 0 2 1 0
Auto-Rickshaw 08 3 5 2 4 6 1 3 4 6 7 3 4
Motor-Cycle 1 2 1 2 0 3 2 0 4 3 1 7 5
Bi-cycle 05 0 1 0 2 0 0 2 0 0 1 0 0
Cycle-Rickshaw 05 0 0 1 0 0 3 0 0 0 0 2 0
Cart . 3 0 2 0 0 0 0 2 0 0 1 0 0
Total-Pcu 7 1 13 I 6 I 6 I 9 I 6 I 12 I 8 I 10 I 13 I 19 I 10
Note: Time of data collection 2:30 - 3:00 p.m Day Monday Date: 22 - 04 - 96

Table A-49 Classified vehicle counts for RAJUK approach of Fakirapool intersection
at existing traffic condition
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a
a
2
4
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a
7
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a
1
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2
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a

a
a
a
3
a
a
a
a
4
5
a
a
a
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a a
a a
a a
1 2
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-- - ---- •....
2 ' 1
8 3
1 6
1 a
a 2
1 a
14 18

a a a
a a a
a a a
102
a a a
a a a
-.~}+.~.'-~

337
a 4 3
2 a a
a a a
2 a a
12 7 11

21 - 04 - 96

-1
a
a
1
4
a
a
a
4
9
1
2
36 32
1
39

a
a
33
111
a
a
a
136
989
19
14

1021
2

1614

3
1.5
1
1
3.5
3
1.5
1
0.8
1
0.5
0.5
3

pcu
factors

3
1 5
1
1
35
3
1.5
1
0.8
1

0.5
0.5
3

Through Traffic

Bus
Mini-Bus
Micro-Bus
Utility
Heavy-Truck
Medium-Truck
Small-Truck
Car
Auto-Rickshaw
Motor-Cycle
BI-cycle
Cycle-Rickshaw
Cart
Total-Pcu

Left-Turn
Bus
Mini-Bus
Micro-Bus
Utility
Heavy-Truck
Medium-Truck
Small-Truck
Car
Auto-Rickshaw
Motor-Cycle
Bi-cycle
Cycle-Rickshaw
Cart
Total-Pcu

120

Ri ht Turn
Bus 3 a a a a a
Mini-Bus 1.5 a a a a a
Micro-Bus 1 a a a a a
Utility 1 3 1 2 a a
Heavy-Truck 3.5 a a a a a
Medium-Truck 3 a a a a a
Small-Truck 15 a a ,o __~. a __;~()_ .'
Car 1 -1---0 a 2 1
Auto-Rickshaw 0.8 2 4 2 3 5
Motor-Cycle 1 2 a 2 a 3
Bi-cycle 0.5 a 1 a 2 a
Cycle-Rickshaw as a a 1 a a
Cart 3 a 2 a a a
Total-Pcu 8 11 6
Note Time of data collection 9:30 - 10:00 a.m.

Table A-50 Classified vehicle counts for RAJUK approach of Fakirapool intersection
at existing traffic condition



.,

Through Traffic pcu Phase (p)
factors -1 -12Bus 3 0 0Mini-Bus 15 0 0Micro-Bus 1 3 2Utility 1 6 8Heavy-Truck 35 0 0Medium-Truck 3 0 0Small-Truck 1.5 0 0Car 1 6 9Auto-Rickshaw 08 11 7Motor -Cycle 1 1 2Bi-cycle 05 2 2Cycle-Rickshaw 05 43 46Cart 3 2 2Total-Pcu 53 57

Left-Turn
Bus 3 a
Mini-Bus 1.5 0
Micro-Bus 1 35
Utility 1 133
Heavy-Truck 3.5 a
Medium-Truck 3 a
Small-Truck 15 2
Car 1 142.
Auto-Rickshaw 0.8 1056
Motor -Cycle 1 25

.. ~Bi-cycle 0.5 24
Cycle-Rickshaw 05 1162
Cart 3 4
Total-Pcu 1788 0

Ri ht Turn
Bus 3 a 0 0 0 a a a 0 a 0 0 0Mini-Bus 1.5 0 a 0 0 0 0 0 0 0 a 0 aMicro-Bus 1 a 0 0 0 0 0 a 0 0 0 0 0Utility 1 3 4 2 0 0 3 2 0 2 0 2 3..

";Heavy-Truck 3.5 a a 0 0 0 0 a 0 0 0 0 aMedium-Truck 3 0 0 a a a 0 0 0 a 0 2 0Small-Truck 1.5 a 0 0 0 0 -6~.! .
0
- ----

0 a0 0 0Car 1 2 0 0 2
.-.i

1 a 2 1 0 2 1 0Auto-Rickshaw 08 5 7 2 4
,-
3 56 1 6 7 3 4Motor -Cycle 1 2 1 2 0 3 2 0 4 3 1 7 7Bi-cycle 05 a 1 0 2 0 0 2 a 0 1 0 0Cycle-Rickshaw 05 0 0 2 0 0 4 0 0 0 0 2 0Cart 3 0 2 0 0 0 0 2 0 0 2 0 0Total-Pcu 11 17 7 6 9 8 13 9 10 15 19 13

Note Time of data collection 2:30 - 3:00 p.m. Day: Wednesday Date: 24 _04 _96

Table A-51 Classified vehicle counts for RAJUK approach of Fakirapool intersection
with traffic police
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Through Traffic pcu Phase (p)
factors -1 -12

Bus 3 0 0
Mini-Bus 15 0 0
Micro-Bus 1 3 2
Utility 1 7 8
Heavy-Truck 3.5 0 0
Medium-Truck 3 0 0
Small-Truck 15 0 0Car 1 8 2 6

Auto-Rickshaw 0.8 11 7
Motor -Cycle 1 1 2Bi-cycle 05 2 2Cycle-Rickshaw 0.5 47 46Cart 3 4 2Total-Pcu 64 54

Left-Turn
Bus 3 a
Mini-Bus 15 a
Micro-Bus 1 41
Utility 1 130
Heavy-Truck 35 a
Medium-Truck 3 0
Small-Truck 1.5 1

Car 1 139
Auto-Rickshaw 08 1041
Motor-Cycle 1 29
Bi-cycle 0.5 15
Cycle-Rickshaw 0.5 1099
Cart 3 5
Total-Pcu 1745 a
Ri ht Turn
Bus 3 0 0 a a 0 a 0 0 a 0Mini-Bus 15 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 0 a 0 a 0 a a a a 0Utility 1 4 2 1 a 0 4 1 3 2 3Heavy-Truck 3.5 0 0 a a a a 0 a 0 0Medium-Truck 3 a a a a 0 a a 0 a aSmall-Truck 1.5 0 a 0 a 0 a a a a aCar 1 2 a a 2 1 a 1 a 2 aAuto-Rickshaw 0.8 3 7 a 6 6 2 3 8 7 5Motor -Cycle 1 5 1 2 a 3 2 a 4 2 6Bi-cycle 0.5 0 2 0 3 0 a 1 0 1 aCycle-Rickshaw 0.5 0 0 1 a a 5 0 a a aCart 3 1 " 0 a 0 0 0 a a 1L

Total-Pcu 16 16 4 8 9 10 12 16
Note: Time of data collection 930 - 10:00 a.m. Day: Tuesday Date:

Table A-52 Classified vehicle counts for RAJUK approach of Fakirapool intersection
with traffic police
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Through Traffic pcu
factors -1 -12Bus 3 0 0Mini-Bus 1.5 0 0Micro-Bus 1 0 0Utility 1 2 8Heavy-Truck 3.5 0 0Medium-Truck 3 0 0Small-Truck 1.5 0 0Car 1 5 2Auto-Rickshaw 0.8 8 7Motor-Cycle 1 1 2Bi-cycle 05 1 ~

2L

Cycle-Rickshaw 0.5 19 37Cart 3 1 1Total.Pcu 27 40

Left-Turn
Bus 3 0
Mini-Bus 1 5 0
Micro-Bus 1 0
Utility 1 0
Heavy-Truck 35 0
Medium-Truck 3 0
Small-Truck 1.5 0
Car 1 0
Auto-Rickshaw 0.8 26
Motor-Cycle 1 12
BI-cycle 05 14
Cycle-Rickshaw 05 196
Cart 3 12
Total-Pcu 174

0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0 0Mini-Bus 1,5 0 0 0 0 0 0 0 0 0 0 0 0Micro-Bus 12 0 0 0 0 1 0 0 0 0 2 1Utility 2 1 0 3 2 0 4 0 1 2 0 3Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0 0Small-Truck 1.5 0 0 0 0 0 0 0 0 0 0 0 0Car 1 2 1 3 0 4 2 1 0 5 3 2 6Auto-Rickshaw 0.8 3 2 a a 3 2 1 4 a 2 3 4Motor-Cycle 1 0 1 2 0 0 2 0 0 0 2 3 0Bi-cycle 0.5 3 a a a 0 1 0 0 0 0 2 aCycle-Rickshaw 0.5 12 8 16 11 15 12 9 11 7 12 9 17Cart 3 0 1 0 2 0 1 0 0 2 0 1Total-Pcu 26 12 13 15 16 16 10 9 16 15 25

Note: Time of data collection 2:30 - 300 p.m. Day: Monday Date: 22-04.96

Table A-53 Classified vehicle counts for Rajarbag approach of Fakirapool intersection
at existing traffic condition
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Through Traffic pcu Phase (p)
factors -1 -6 . -7 -12Bus 3 0 0 0 0Mini-Bus 1.5 0 0 0 0Micro-Bus 1 0 0 0 0Utility 1 3 1 7 5Heavy-Truck 35 0 0 0 0Medium-Truck 3 0 0 0 0Small-Truck 1.5 0 0 0 0Car 1 7 6 4 4Auto-Rickshaw 08 5 5 8 8Motor-Cycle 1 0 0 1 2Bi-cycle 05 1 1 0 2Cycle-Rickshaw 0.5 17 32 21 44Cart 3 0 0 2Total-Pcu 23 29 46

Left-Turn
Bus 3 0
Mini-Bus 1.5 0
Micro-Bus 1 0
Utility 1 0
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 15 0
Car 1 0
Auto-Rickshaw 0.8 21
Motor-Cycle 1 11
Bi-cycle 0.5 9
Cycle-Rickshaw 0.5 179
Cart 3 14
Tolal-Pcu 164 0

Ri hI Turn
Bus 3 0 0 0 0 0 0 0 0 0 0Mini-Bus 1 5 0 0 0 0 0 0 0 0 0 0Micro-Bus 1 9 0 0 0 0 1 0 0 2 1Utility 1 2 2 0 4 ~ 0 4 0 3L

Heavy-Truck 35 0 0 0 0 0 0 0 0 0Medium-Truck 3 0 0 0 0 0 0 0 0 0Small-Truck 1.5 0 0 0 0 0 0 0 0 0Car 1 3 1 3 0 4 2 1 0 6Auto-Rickshaw 08 3 3 0 0 3 2 1 4 4Motor-Cycle 1 0 1 2 4 0 2 0 0 0BI-cycle 05 3 0 0 0 0 1 0 0 0Cycle-Rickshaw 05 13 7 16 9 11 12 10 11 14Cart 3 0 1 0 2 0 1 0 0 1Total-Pcu 24 13 13 19 14 16 11 9 23
Note: Time of data collection 9:30 - 10.00 a.m. Day Sunday Date: 21 _04 _96

Table A-54 Classified vehicle counts for Rajarba9 approach of Fakirapool intersection
at existing traffic condition
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Through Traffic pcu
factors -1 -4 -12

Bus 3 0 0 0
Mini-Bus 1.5 0 0 0
Micro-Bus 1 0 0 0
Utility ..... 1 4 1 8
He~vy-Truc~ 35 0 0 0- --- ---- --
Medium-Truck 3 0 0 0
Small-Truck 1.5 0 0 0

Car 1 8 3 4
Auto-Rickshaw 0.8 8 8 9
Motor-Cycle 1 1 " 2L

Bi-cycle 0.5 1 2
Cycle-Rickshaw 0.5 21 41
Cart 3 0 2
Total-Pcu 30 49

Left-Turn
Bus 3 0
Mini-Bus 1.5 0
Micro-Bus 1 0
Utility 1 0
Heavy-Truck 35 0
Medium-Truck 3 0
Small-Truck 15 0
Car 1 0
Auto-Rickshaw 08 31
Motor-Cycle 1 14
E3i-cycle 05 16
Cycle:Rickshaw 0.5 209 ;

c.i ..__

Cart 3 17
Total-Pcu 202 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0 0
Mini-Bus 15 0 0 0 0 0 0 0 0 0 0 0 0
Micro-Bus 1 14 0 0 0 0 1 0 0 0 0 2 2
Utility 1 3 1 0 4 2 0 5 0 2 2 0 3
Heavy-Truck 3.5 0 0 0 0 0 0 0 0 0 0 0 0
Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0 0
Small-Truck 15 0 0 0 0 0 0 0 0 0 0 0 0

Car 1 4 1 3 0 4 2 0 0 5 3 2 7
Auto-Rickshaw 0.8 3 2 0 0 5 2 1 4 0 4 3 4
Motor-Cycle 1 0 1 2 0 0 2 0 0 0 '0 3 0L

Bi-cycle 0.5 4 0 0 0 0 1 0 0 0 0 2 0
Cycle-Rickshaw 0.5 15 8 16 14 15 12 9 13 7 12 9 19
Cart 3 0 1 0 2 0 1 0 0 2 0 1
Total-Pcu 33 12 13 17 18 16 10 10 17 15 28
Note: Time of data collection 2:30 - 3:00 p.m. Day: Wednesday Date: 24 - 04 _96

Table A-55 Classified vehicle counts for Rajarbag approach of Fakirapool intersection
with traffic police



Through Traffic pcu Phase (p)
factors -1 -12

Bus 3 0 0
Mini-Bus 15 0 0
Micro-Bus 1 0 0
Utility 1 5 8
Heavy-Truck 3.5 0 0
Medium-Truck 3 0 0
Small-Truck 1.5 0 0
Car 1 9 8
Auto-Rickshaw 08 12 12
Motor-Cycle 1 2 2
Bi-cycle 0.5 1 2
Cycle-Rickshaw 0.5 32 47
Cart 3 1 4
Total-Pcu 45 64

Left-Turn
Bus 3 0
Mini-Bus 15 0
Micro-Bus 1 0
Utility 1 0
Heavy-Truck 3.5 0
Medium-Truck 3 0
Small-Truck 15 0

.......Car 1 0
Auto-Rickshaw 0.8 33
Motor-Cycle 1 17
BI-cycle 0.5 15
Cycle-Rickshaw 0.5 201
Cart 3 17
Total-Pcu 202 0

Ri ht Turn
Bus 3 0 0 0 0 0 0 0 0 0 0 0
Mini-Bus 1.5 a a a a a a 0 0 a 0 a
Micro-Bus 1 15 a 0 0 0 1 a 0 0 3 1
Utility 1 " 1 2 4 2 0 4 0 2 0 3L

Heavy-Truck 3.5 0 0 a a a 0 a a a 0 0
Medium-Truck 3 0 0 0 0 0 0 0 0 0 0 0
Small-Truck 1.5 0 0 0 0 0 0 0 0 0 0 0
Car 1 3 2 4 0 4 2 2 0 3 2 6
Auto-Rickshaw 08 3 2 0 0 3 2 1 4 2 3 5
Motor -Cycle 1 0 1 2 0 0 2 0 0 2 3 0
Bi-cycle 05 3 0 0 0 0 1 0 0 0 2 0
Cycle-Rickshaw 0.5 9 8 18 14 15 12 11 14 12 9 21
Cart 3 0 2 a 2 a a 0 0 0 0 2Total-Pcu 28 16 17 17 16 13 15 16 31
~Jote: Time of data collection 9:30 - 10:00 a.m. Day: Tuesday Date:

Table A-56 Classified vehicle counts for Rajarbag approach of Fakirapool intersection
'.'11thtraffic police
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Pairs of solid white lines, 6 in or more in Pedestrian crosswalks

width, spacing 6 ft or more apart

Typical Application

Lane line of multilane highways

Center line of two-lane, two-way roadways

where overtaking and passing permitted

Pavement edge marking, as a lane line

approaching an intersection, as a line to

delineate left or right turning lanes.

Channelizing line in advance of obstruction

Used with broken yellow line to indicate

no-passing zone for traffic adjacent to solid

line

Edges of reversible traffic lanes

Extension of lines through an intersection

or interchange area

To discourage use of shoulders as a traffic

lane

Stop lines to indicate where vehicles are

required to stop

Type

J.ongitudinallines

Broken while line

Broken yellow line

Double solid while line

Solid white line

Solid yellow line

Double broken yellow line

Dolled lines

Transverse Markings

Crosshatched shoulder markings

Solid white line, 12 to 24 in. in width

Source: U.S. Department of Transportation Federal Highway Administration, Mannual on

Uniform Traffic Control Devices For Streets & Highways, 1971.

Typical Applications of Pavement Markings
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