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A B S T R ACT

Traditi.onall y. pabllc transport sertices have been pl.annedon

the basis of m.anageria1assessm.ent of the quantity and location

of the traffic offering. lIormally Stlch assessment would be based

on experienc.e 0 f operating exiEting services. the manager's kno-

wledge of his area. the likely origin. and destination points for

passenger journeys.• road conditions. etc.

In the present. work.. an a.na1.ysis0 f .the present operating cond-

itions of the public traBSport in a particular bus-roQte of Dha-

.ka City has been carried out.; and the resource(public transport)

requirelllcentsfor a =oth and cOlllfortable jo,urney of the city-

people..in their day-to-day 'life has been.assessed.

The rela'tion between services (supply of transports) and the de-

mand(arriv.al 0 f passengers) in dif'f'erent periods 0 f the day gi-

ves an idea about the degree of requirelllents of services for its

=oth operation.

'rtis assesSllient giv,es an overall view of the state of the public

transport systems and its conditions. Actual data were collected.

ana' ysis 0 f which yielded results indicating that the existing. •

public transport. s;ystelll0 f the ci.ty is in a bad shape.. The prob-

lems asaoci.ated nth. the system hav.enot em.ergedfrQlllinherent

shortages and the s.:izeof fleet. rather due to unplanned schedQ'"

ling of the transports in the route.
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ThiB:resul ted in emergence of a gap between sulplyand demand

frlJlll.the passengers Cal"ryi.n.gstandpo.int. Scientific methods av-

ailable in the fie~d of Operations Reasearc1:lhas been used in

the present work to demonstrate that better managellLentco.uld be

achieved by use o.f such lILethods.
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C'~:.A PTE R I

•

I.N T ROD U C T ION

•

•

Operations Research. (OR) is the use of scientific methods to

solv.e a problem under stUclJ.which.is subjected to constant

interference from the outside world. To get solution lilIlder

such conditionds OR makesmathematical m:odels and g,ystem

study.

Traditionally , public transport services; have been planned

on the basis of managerial assessm.ent of the quantity and

location of the traffic offering. Normally, such assessment

w.ouldbe.laased on-experience from operation o'f similar systems,

and the. system influencing factors such as.: the likely orig;i.n

and destination points for passenger journeys, road conditions,

etc.. If computer and other m:odernaids are to be used in ser~

vice planning, however, it is usually necessary-tO--knilw'fairl:if'

and precisely the quantitative details of -.:;hesystem operating

factors namely: the numberof passengers to be catered for,

their origin and destinations, and the. time interval. for which

they ~~l be made.

Conc.eptu~. what is re.quire.d in..each case is somemethod of

assessing the facto.rs which clictate the pttern of ior"avelin a

given area. and means of collecting and aDal;yzi:ng the necess-

ary data. In prac.tice. however, the two Cases have been trea-

ted somewhatdifferently and most reseaRChhas been devoted
•



•

• •

•
to, the problellWof predicting. in the long term;. the total

travel Pattern by all modes of transport in a given area.

Th:is research has been carried out in co,nnection with the

transportation studiea that have been undert~n in manyla-

rge urban areaS. •

.for assessnent of resource ( passenger_carrying. transports )

requirement during peak-peri.od in a particular bo:.s-route in.

DhakaCity • the following stages maybe considered :

Collection of data on present day trav.el patterns by means 0 f

som,efom::of traffic survey i introductio.n of planning data

relating to the future ..pattern of .land 1IlSe.developm.entin the

area • together with factors such as expected changes in in-

comeand Car ownership. This is used in conjunction with the

data obtained above,to esti.m.ate the future numbers .0 f -trips_.

in the area by the ase of suitable m.athem.aticalmodels.

'fhe ultimate aim of a transportation study is~ of course.

to provide .that ne.tworkwhich is,.in somes.ense,.the.best one

possible to satisfy the predicted dem.andfor transport with_

in the study area .. In view 0f this it. m.ayappear that the me-

thod of testing alternative networks in somewhat.crude. as

there will only be a limited numberof networks that can be

t8sted out o:! the vast llllIJlber0 f different possibili tes .• It

might be argued that someprocedure for designing a network

autom.etically on the basis of predicted dem.andsright give

Ibest' solution with somewhatmore certainty.

•

14
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•
It. would be wise not to go for designing a network,rather

effort would be giv.en to show and analyze the relationship

between passengers I demandfor the transport and the pass-

15

L

angers be:ing served. l''irst of all. a bus-route :in Dhaka

•

C~ty would be selected and then the critical bus-stations

and peak-peri.ods need to be identified to study the demand

and facilities •

A relation hetween available service facilities and the dema-

nd is to be brought. The objective thus would he to find the

service facilities according- to ..the demand~i.f there exists

a gap between suply and demand and strategies are to be sug-

gested to keep the gap at its lowest.

approacli.
In tlle pres.ent work a m.odified queueing C7?.•..:::;phas been used

to study the queueing problem in various points of a selected

bus-route :in Dhaka City. The route selected was the MIRPURto

GULISTANconnection.~This~_requires a study of. the existing

generalized queueing theory and a review survey on the tra-

nsportation. problem of the city. The study revealed that in

s;uch situations there existed a peak-period 0 f the day when

the demandis the highest •. In this respect~ the most critical

stoppages in the selected route Vlereidentified.

The nature of the present study requires somebasi.c primary

&acta;; the m.ethocdo'fcollection and compilation are giJ[en in

chapter V.

Analysis of the data was done by using a computer of 1m 3701

•
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115 of B U E T center. 1"romthe resUilt of the pres.ent work,

it has becomeapparent that. the problems are due to unplanned

transportation system of Dhaka City. Integrated study sho~~d

be carried out which will cover the overall system study in-

corporating the psychological and smc~ological attributes of

the drivers as well as the passengers.

The o,bjecti:ve of this project work is to assess the reqlllire-

lIl:entof the resources ( passenger-carrying transports) in

tb€ pres€n-t situation of the transport system :in DhakaCity.

and thus to suggest someways to improv.e the situation.

,.
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C HAP T E R II

BACKGROUND S T IT D Y & LIT ERA T U R E SURVEY

The pre.sen-t work considered two aspects • namely :

1) transport problem. in a major city. and

2) search for a pro.per OR ( Operations Research ) technique(s)

to be applied in solving tr.aDSport problem.

Thus the Ii teratlire survey could also be divided into two sections:

accordingly.

2.1. TRANSPORTPROBLEMIN A MAJORCITY (Dhaka City)

The present population of Dhaka (the capital city of the country)

is 34.58 .lacs which is increasing steadily. The landed area of

the city has.increased ..fromtwenty eight square miles in

1961 to fourty four square miles in. 1980. Figure (2.1) i11-

ustrates the growth 0 f Dhaka City during the last over two deca-

des. [EIRTIOUS. ( ..5 } .. ]. A quarter 0 f a century ago the travelling

distance from one place to another of the city was within nor-

mal walking distance. And as the city grew, the activities and

hence the movements of the city-dwellers increased. So. transpor-

tation emerged as a necessity and people were inclined towardB

public transports as most of them could not afford private trans-

ports.

Various modes of transports are available in Dhaka City. But it

has been found that bus transports are the most economical. Thus.

•
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the demand pressure is mostly placed on them. In early

20

daYs • the horse drawn carts. were the only road transport

vehicles. As activities required quick movement, the road

transport began to gain prominence gradually. As a result the. .

importance of horsecarts declined gradually and a newer mode

of transport known as Rickshaw emex'gedin ihe city roads.. The

rickshaw is pulled by a man and Can accomodate two passengers.

As the city extended much.towards Hirpur, Gulshan, uttara •
etc. ( figure 2.2 ). the public buses came into picture .vith

much more inLportance • because rickshaws -are the type of vehi-

cles which can not make longer-haul trips.

The present pattern of public transport services in the city

consists of both high and slow speed vehicles. These include

rickshaws --:c auto-rickshaws -, auto-tempos, mini-buseli.and buses.

Besides • taxi-cabs also exist which a: G mostly used for inter-

national tourists at very high price • The rickshaws are trea-

ted as -"he-slowest vehicle because- these are ma.'lually driven

and the average speed f rickshaws is around five miles per

hour • Apart f.tl:Qrnthe rickshaws. all others are motorlsed vehi-

cles and they operate at higher sReeds. than the rickshaws and

also for longer distances • The auto-rickshaws are motorised th-

ree seater vehicles which is being used for door to door services

and are the costliest of all the public transport modes.The auto-

tempo has the same engines as the auto-ricksl'aws but has two

banks of seats at the back to carry eight. persons and one per-

son In the front • They make journeys from junc~ion to junction.

The mini-bus~s are smaller version of the buses , and operat~ in



• 21

•

•

Wari

Mctijhee

MohakhaH

Gulehan

Ih;.nani

O•..I -~ll
I'lue

-
l-toghb •. l>l<p

K".kI"ail

Cantonment

l.\. .'I I, \
\ ' ,
) ,

•• f. -,-\.. ',(

''OJ

She:-ebangla
N".g: "!,, •

,

Fig. 2.2.
AREAS OF DHAKA CITY SERVED BY BUS

1
I•j.-



•

•

a particular route like the monnal buses with seating arrange-
ments for all the passengers .• but the fare is little higher
than the nonnal buses. The transport problem in a major city,
such as Dh~a. could thus be viewed as explained below •

The traffic flow capacity of the roads are not expanding acc-

22

ording to the con-tinued increase of vehil:les, as a resul t road
congestions become common phenomenon in a nonnal city life. In
order to solve the problem • plann-ers and transport experts th-
roughout the world are opining in favour of mass mov-ement of
passengers through such modes as. hU'Ses~,_~trains--._lllOnorails~
trolly trans, etc. [BARTHOLOMEW ( {)) J.

Moreever , finding the ways of movement of people during rush
hours has gained momentum. The system of transportation has
also-=ehanged,-.from cslow~.moving~vehicles~to- fast-mDving~vehicles.
and from automobiles, to mass transits • because of the increasing
demand of movement during peak periods.

tI Transport experts have been giving more thought to faster
moving mass transit systems such as switching from buses to
mono-rails and underground sub-ways for quicker movements and in
shorter time • There has also been other thoughts regarding move-
ment of. people which are related to public transport sys:tems ,
these relate to the designing of the road network system so as
to accomodate maximum commuting traffic. Experts also emphasize
on the designing of underground parking systems and elevators so
as to keep vehicles off the road. To bring about a solution. to

•
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transportation. problems • theories have also been proposed for

redesigning of the land use pattern. so that different cati~~_-

ties. are generated at different places and that would reduce

the traffic load from being V"oncentrared in just one place. II

~.I:i:l.UJU oS( 5)J
In this regard the present study on the problems of bus trans-

port in. Dhaka City has been limited to the assessment of res-

ources( public transport buses ) accordinr to the demand 0f the

users.

Study on. the total performance standard of buses would require

information on 10ading capacity. cOll1IJlutingspeed, space req-

uired by buses to run in normal standard speed. the designing

of buses in such a way that maximum number of people could em-

~o_bark and disembark in the snortest possible time,~ designing

of parking systems, improvement of minor road systems and ra-

dial roads to accomodate more traffic signalling systems , etc.

It has been observed however that the bus services are not very

satisfactory in the city ; most of the times the buses remed-n

overloaded. A great number of people are seen.wed-ting at the

bus stops for a long time • Moreover. bus services are not ava-

ilable in many places in the city • People of those areaS are

compelled to walk a long way to avail the bus facilities or

to utilize alternative modes.if necessary.

Although there is an increasing demand for buses • the bus fl-

•
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eet in the city did not increase keeping pace with the increase
of population; this is because the owners are reluctant to in-
crease the mumber of buses in the city routes because further
capital investment may adversely affect their fro~it • So there
:itsa difference between the actual condition and the desired st-
ate • In this respect very few research has been done and the
authority has not stepped in properly to bridge the ever exist-
ing I gap' between demE'laand supply in this sector of the city
services. The objective of the present work" as mentioned ear-
lier , is thus set tlo assess the above 'gap' in the system.

2.2. OPERATIONS RESEARCH TECHNIQUE(S) APPLIED TO CONGESTION
PROBLEl1S

An enormous list 0 f references to the various work on conges-
tion problems may be prepared • But the scope of the present wo-
rk restricts to limited survey of the basics of OR techniques es-
pecially the queueing theories as applied to cCDnges.tionproblems.

The M01TTf:CARLO technique is quite useful for analysing waiting
lLie proolems which are difficult or impossible to he i'..nalysed.
mathematically [HARPER C 3 ) .]. Simulated sampling methods,
for example , are quite helpfUl when the first come - first s€-
rved assumption is not llalid for a particular 1¥Ueueing problem.
In many cases, the observed distributions for arrival times and
service times can not be fitted to certain mathematical distribu-
tion (Poisson and exponential distribution ) and Monte Carlo ap-
proach. is the only hope under such situations •

The earliest method of analysing applied to queuelhngproblems was
•
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the use of differential difference equations. This method is

described first and applied to the simplest queueing si tuatiol:.

More recently , integral equations and Markov chain anP~ysis

have been developed to solve queueing problems. [GUN'A (12) ..

. &. GROSAL( 14 } ]

The method depends on deriving the rate of change of the proba-

bility of a given state of the s~stem • This is done by consi-

dering the, probabilities of transitions ( e~g. by the arrival

of a unit or the completion of service) in a infinitesimal

interval. In order that a problem can be solved e~plicitly by

this method, it is necessary that these probabilities should

be fairly simple functions • This means,in practice th.at the

method is limited to a few types of input ser~~ce time distri-

butions.

The queue situations to which this method fu.s appl:i.cable can be

grouped in four classes.according,.i;o the. type...of Ccistributions

of arrival' intervals and service times.

a) Exponential: Tne simplest case has been dealt with other

cases maYhave more cOJ!l.pl.exqueue discipline or more than one

service channel.

b) Erlan!t;: Erlang distributions are dErived by combining a nu-

mber of identical exponential distributions. A constant rate

can be considered as a special Case of an Erlang distribution.

c) Exponential with. varying parameters : The parameter ( A) or.

V )may be a function of time or of the num.berof units in the

system.

d) Hyper - exponential The variance is greater than for a.n
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exponential distribution • These distributions appear to have

26

little practical application andt are not further COlli .dered here.

other analytical techniques have been used to give both gene-

ral and particular results •

1) Integral Equation : One approach leads to integral equations

for the distributions of the waiting time. It is valid for ge-

neral distributions of arrival and service time, but i'~ is not

easily applicable to transient states of the sys.tem.• It was fi-

rst used by Lindley for a single service channel.

2) Markov Chains : A sequence of events. forms a Harkov Chain if

the probability of each event can be expressed in terms of the

prevLous event, irrespective of any information about earlier

events. Hence acknowledge of any event makes all information ab-

out .pr€vi~us events ..irrel€v.ant -to the predi-ction -o-f-subsequent-- -

events- • -In a .simil-ar -Vlay.- a continuous -pro-cess-is---Mar1::ovran--:tf..

a knowl.edgeof any instantaneous --stateo.f -the process-ma.~es--all

previous histroy irrelevent in predicting its future behavior.

The instantaneous(of a queueing system ) state may be described

by the number of units in it • If the arrival and service distri-

butions are exponential , this number, of units is all thet. is

needed to detemine the probabilities of future instantaneous

states , and the process is Markovian •

"ADHOC" METHOD

Somequite general results can be obtained without carrying out

the analysis necessary to give a complete descriptio~"of the

system. A good example of this type of "Ad Hoc" approach is l>
•
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[)Kendall~ derivation of the average queu~length and waiting

time for a single que~with random arrivals and general s.er-

vice time distribution. The theory of queues has been exten-

ded to take in more and more features which appear in real

life queueing situations ,whether the quel!!l$bepeople , mao.

m-factured parts, repair jobs or perishable goods.

FUTURE DEVELOPMENT

The development in the immediate future in OR on congestion pr-

oblems is clearly in the use of high-speed computer?tosimula-

te • not real situations necessarily, but complex.models eloe

27

se enough to real situations to yield useful answers of the kind

already available from the simp+er models for simple situations.

[GUPTA C 12.) &'GHOSAL-( 14-8
II
The value--of--using -the computer -l-ies -firstly -in-the -possibi2:i-ty-

it gives of using. peculiar~distr-ibu:ti6ns'.:of -the various-inter----

vals involved and of'various -combinations of such distributions

whena multi-phase system--its--studied • Secondly in the possibili-

ty of generating directly the distrmbutions , instead of the

average values , of the quantities in whi.ch the OR is interest-

ed • And finally. in enabling fairly rapid exploration_ of a fi-

eld of parameter values in a search for a near optimum.

The Computer , too. would lend power to investigations, of ch-

anging rate systems with traffic inti.ensities greater than unity.

Various techniques of generating distributions on machines and of

storing intermediate information

a few OR projects of this nature

are already infue literature
. It

are already in progress. •

and
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C HAP T E R III

QUEUEING THEORY AND ITS A P P LIe A TID N

Queueing is a commonphenomenonin the business world, and all

queues display a n=ber of basic features. These along with

techniques available to solve queueing problems are discussed

in this chapt.er.-"

3.1. THE BASIC FEATURES OF QUEUES
A detailed knowledge of queueing theory could be gained from

reading of standard text books on Operations Research. Thus :tn

the present context l!lUcheffort is not dev.oted to this aspect;

however, emphasis has been. given to understand -the scope c:'.ld its

app1ic;a_tion..ina developing country.

QUEUE _FORHATION
A queue f0rms .atany tim.ewhen.the dem.and.for c. service exceeds

the capacity of the service facility. Any group of people or

objects awaiting their turn. for service constitutes a queue.

QUEUEING SITUATIONS
Qaeues clearly differ one from the other. Someform rapidly and

disperse dow~ • Some form slowly and disperse rapidly ( e.g.

a bus queue). Some form and disperse at the same rate.And some

form and disperse erratically.
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QUEUESANDECONOMICS

Virtually all queueing situations have economic appli1itaticns.

In genera1 there are two opposing eco,nomicaspects o.f queues.

1.) It can cost lIlo,neyfor an object to be idle in a que.ue. ine

sm.aller the service facility the 10nger the queues and the

higher the costs, •.

2) On the o,ther hand it c:i/sts lIlOneyto increase the capaci ty

o'f the service facility - even i.f it is only interest on the

capital- sunk in providi.ng.it. Moreover the greater the servi-

ce capacity th.e quicker itwi1l .dispel!Se-,,,queliles...and, there-

fore,. the more Q.ftencitwi1l .stand 'lidle.cc:.....

Clearly , one reason .for stlil~ing,queues. _isto_enat4..e-llie, o~.

tim:umservice facility to be se1ec.ted so that the oV.erall cost

of a service is mj nj mised.

THEARRIVALPATTERN

Queue components can arrive at the queue in a v.ariety of patterns.

They Can arriv.e in 1argeg;t:1>up$~regtrl.arly or,irregtrl.arly. or

steadily , or at random.' The last is the cOIDlllOnest. and

the mo,st complex, though alllOlllent's thought. Will indicate that

it can often. be handled using the Poisson distribution ( since

ill. a' given tiny fraction of time there is a verJ small prObabi-

lity of. a unit joini.ng the queue ). A crucial parameter II que-

ueing theory is the average arrival rate ( ).. ). This is siimply

the average number of queue components arri.vllg per minute,

hour •. day. , etc •• and is found by dividing' the total. nmnber

Q,1: arrivals oy the total units of time.
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THE SERVICE PATTERN
Servicing takes a v~ety of patterns and can be

re.gu1ar. or virtuall.y instantaneous but with periods 0 f no

service at alL ( e.g. passengers boarding a bus at a bU&6top),

ox again random..The latter pattern caD.often be hand1.edus~

a negativ.e exponential. distribution ( i.e. one based on the

equation Y = a-x) •

Arrivals invo1.v.ediscrete distributions but. service tinres nor-

m:al.lyinv£l1.vecontinuous distributions. Another important pa-

rameter in queueing. theory is the av.erage"'serrl:ce--rate 0).
This is the average DIImberof queue components that can be

serviced perm;inate"hours, d~. etc.

THE NUMBER OF SERVICE CHANNELS

31

Arr~va1.of service patterns are often beyond immediate control.

but one t~_ over which fu1.l control is usua1.1.ypossib1.e is

the number,.'of service. channe1.s • In deed. the object of most

queu.eana1.yses is to determine tbe aptii.mu:lll=ber of

channeLs.

service

THE QUEUE DISCIPLINE
llthaugh most quetLesare based on a first-come-first-served

system with few exc.eptions. Sometinres certain queue com~

ponents hav.e priorities. sometimes a last-colll'e-first~served

S1'stem.works and sometinres components are serve.d at random..

'.rhere are • therefore • diff.erent methods of determining the
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order of service. The method appertaining to any situation is

knownas the queue dis.cipli.ne.

QUEUES & SYSTEMS
A queue.is the' group of componentswaiting to be serviced. A

system is the group of component, that inc~udes both those wait-

ing to be serviced and also those in. the pro.cess of being ssr-

'Ili.ced •.

USEFULNESS & LIMITATIONS OF QUEUEING THEORY
Queueing theory is useful , but it does have its limitations.

(a) Usefulness of queueing theory :-

1. There are numerous situations of importance where the assump-
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tiQhs that queueing theory calls for and therefore the re-
sults of appl;jllg such theory areYalid.
2:),Que~eing theory is a cheaper method 0 f analysis than simu-
lation. The use of simulation on.small problems can.b.e very
expensive indee~ in terms of computer time though it should
be appreciated that costs are continually decreasing with
the advance of computer technology.
3) Queueing is also superior to simulation in so far that
firm results are abtained when the theory is applied aw against
the approximations that follow the use of simulations emFloying
random numbers.
4) Queueing theory provides models which are often able to provide
useful insight into the system under study and into ways in which
it might be improved. The results of a theoretical analysis can
point to the type of change it is worth investigating.

(b) Limitations of Queueing Theory :-
1) It is difficult to obtain solutions when the system being ana-
lysed is always in a transient state and never has time to settle
down to a s,teady state. Such a transient state arises either be-
cause the parameters are continually changing or because the
system returns again and again to the same initial condition.
2) There is the difficul ty 0 f modelling situations in which
arrivals and service tiln-es display any form of statistical de-
pendance • e. g. where an.increasing queue length can.hamper
the execution. 0 f the service.
3) Many real li1,esystems are more complex than.the theory ass-
umes and the distributi.on observed are of,ten.less simple than.
is required by the theory~
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4) In real life problems many situations comprise several inter-
acting queues and the equations necessary to model such inter-
acting queues would be both difficul t to formulate and diffi -
cult to solve without reco~e to a heavy computing operation.

3~2. A QUEUEING MODEL
( For the transport situation of a city route)

Amongst the v~o~s problems encountered in a city life , wai-
ting for passenger carrying. transport .is one. A more detailed
description: of transport problem is giv.enin chapter - IV •

Waiting line problems arise either because there is excessive
demand on.the facilities r~sulting in a lengthy waiting, or ,
unscientific scheduling 0 f transport facilities res!Zlting.in
highly fluctuating and uneven queue formation and/or lengthy
waitingtimein. the system....

In either case , the problem is to either schedule arrivals or
provide facilities or both so as to obtain an optimum balance
between the cost associated with. waiting time and idle time.

The basic charecteristics of a queueing model are given below:
1) Units arrive , at regular og irregular intervals of time .-
at a giv.en point called the service center. These units are
called en:triesor arrivals or customers.
2) One or more serviCE channels or service stations or service
facilities are assemhled at the service center. If the service
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station is empty ( free ) , the arriving customers will be

served immediately , if not ,. the arriving customers will wa-

it. in. line until the serv~ce is provided. Once service has

been completed , the customer leaves the system.

A queueing model is specified completely by six main charac-

teristics :

1) Input or arrival ( inter-arrival) distribution.

2) Output or departure ( service ) distribution.

3) Service channels.

4) Serv~ce discipline.

5) Maximumnumber of customers allowed in the system.

6.) Calling source--or -population:..----

3.3. SOME AREAS OF APPLICATION OF QUEUEING THEORY
Waiting line or queueing theory has been applied to a wide variety

of ]illS; ness si tuations.A1l situat:i:ons-.::wh.ere~::cnstomBJ:Sa:re..in.v.o1:,;;--

ved such as restaurants •..cafeterias ,. departmental stores , ci-

nemahalls , banks • post offices •. petrol pumps ,~rliile coun-

ters , patients in clinics ,. transportation systems , iltc. are

likely to have waiting lines. Generally, the customer expects

a certain level of service, while th.e firm providing service

facility tries to keep the cost minimum while providing the

required service. [Waren (15.\
Waiting line theory is also widely.used by manufacturing units.

It has been popularly used in the area of tool eribes. There

is a general complain fran the foremen. that their workmen wait

too long in line for tools and parts. Thoug~the management
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wants to reduce the overhead charges • engaging more"attend-
ants. can,actually reduce overall manufacturing costs, since
the workers.will be working instead of standing in line.

Another problem that has been successfully solved by waiting
line theory is the determination of the proper number of do-
cks to be constructed for trucks or ships. Since both dock
cost and demurage costs can be very large ,the number of do-
cks should be such that the sum of.the two costs is minimi-
sed

Queueing methods have also been used for the problem of ma-
chine breakdowns and repairs .• There are a number-.of machines.
that breakdown individually and at random times .The machines
that breakdown from a waiting line for repairs by maintenance
personnel and it is required to find the optimum number of re-
pair personnel which makes the sum of the cost of repairment
and the cost of production loss from downtime a minimum.

Qu.eueing theory has been. extended to decide wage-incentive plans.
For example , some workers are asked to operate two machines
while the others • four machines • Since the machines are iden-
tical • the base rate of payment is same for all workers. How-
ever. the incentive bonus for production in excess of quota
is half as much.per unit for operators with four machines as
for those with two machines • Apparently • the arrangement ap-
pears to b.efair • However • a study 0 f downtime for repairs
shows that while the two machines run by one man would have
12% downtime. four machines run by one man would have
downtime • The reason is that two ( or more ) machines

16%
can



breakdown at once in the four-machine group which is gene-
rally not true for two-machine gl;:oup.Thus , the worker op-
rating four machines would have to operate at a higher ef~
ficiency than his counterpart in order to earn the same
incentive. The probleb was solv.edby paying the operators of
the four-machine group a higher base rate determined by BS-
ing the probabilities computed from queueing theory .~~:::!ren(1~

QUEUE IN THE PEAK PERIOD
Ia the peak hours, it.is always found that the demand of the
passengers is more than:service facilities , i.e. the number
of buses serving. So a queue of the passengers is formed in.
the bus-station •.
For a better transportation system this queue should not be so
long that will be unreasonable and waiting time should not be
much more than the passengers will leave the station. without
beingsented •.The present work is directed in studyiag the de-
mand - supply situation in this period.

,
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CH APT E R IV

TRANSPORTATI'ON I N DHAKA CIT!

The operation and management of the existing transport system
(passenger carrying) of city is rather.historic. The wicie;ty
used transport is the marr-driven rickshaws • These are very sl-
ow moving but at the expense of huge human muscle effort. There
exists other modes of transports namely, auto-rickshaws (three
wheeler ) privately owned • From the point of view of buying ca-
pacity 0 f these services. by the customers ( the~publ:i.c) these
types of modes are expensive. From price differential and other
considerations the whole society is depending upon the public-
bus transports , which are the cheapest and time-saving.

The Bangladesh Road Transport Corporation ( BRTC ) for the pub-
lic transportation in different selected routes of Dl!llakaCity
existed for more than two decades • Nonetheless , there are many
privaltebuses and mini-buses on commercial basis in many impo-
rtant routes of the city. i

The priVate buses and BRTC buses are each with fifty tw@
seating arrangement and the mini-buses have different seating
capacities • Besides • there are very few double-deckers. ~t is
supposed that , in priVate buses and BRTC buses , abo,ut seve.-
nty persons Can run com.fortably 0; some of them standing
in the free passagsl • And double-deckers are of one hundred fo-
urty persons capacity each.
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Only the BRTC buses have the time-schedule to run in particu-

lar route and all other public transports do not strictly ma-

intain any time-schedule. There are many routes for publl:.c.

transportations in the city ; most of them are not based on sc-

ientific analysis and no analysis has ev~r been made on this

transport system •

4.1. SELECTIONOF A ROUTEFOR ANALYSIS

The transport system of the city has the focal point in a place

named GULISTAN• The Motijheel commercial area is the country's

bigest husinesscenter. which is adjacent. to Gulistan. On the

other siJiie • the city is expanding in the north.ern s:ide alolll:.g;

Gulshan. uttara:-,..-Mirpur -and atlier sides.",-~Amajor- portion of

m:idcU.eclaS15famjlies :is livi:ng in Mirpur area.

From fogure # ( 4.1 ) importance of public transportation bet-

ween Gulistan and Mirpur can be understood. The map showing

the roads of almost the whol.e of Dhaka CitY_e,1ndicates the rou te

of. public transport between. GulistaIIL and Mirpur area.~.

There are three different routes cmnnecting Gulistan and Mirpur.

The route that covered many.areas of the city including the Ma-

jor commercial and residential areas of the city has been co-

nsidered for in the present case • The rout.eas shown in the

map touches the following stations :

1) Gulistan 2) General Post Office ( GPO)

3) Kakrail 4) Shantinagar ( Malibag )

5) Moghbazar 6.) Bangla Motors
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7) Karwan Bazar 8) Farm Gate
9) Asad Gate 10) College Gate
11) Shamoli. 12) Kalyanpur
13) Techn:i.cal 14) M:i.rpur- 1
15) M:i.rpur- 2 16) M:i.rpur- 10
.17) M:i.rpur- 11 18) M:i.rpur lJt (Pollabi.)

The d:i.stancesbetween the different stoppages are given as
follows :

From Gul- Distance From Mirpur Distance
istan to in miles 1Jt(Pollabi) in miles
Press 0~7 M:i.rpur-11 1.0club.
Medical 1.5 M:i.rpur-2 2~0
Azimpur 2.2 M:i.rpur-l 2.8
Kalabagan 3~6 Te chn:i.cal 4.1
Asadgate 4.5 College gate 5.5
College gate 5.2 Asadgat.e . 6..4

Technical 6.8 Farmgate 7.6
Mi.rpur-l 8.3 Moghbazar 9.1
Mirpur-2 8.8 Mal:i.bag 10.0
H:i.rpur-ll 9.8 Gulis tan 11.7

Figure ( 4.2 ) shows the two routes between Mirpur and Gulistan
:i.n.d:i.cat:i.ngthe distances between different stoppages • In the
present. work .t»B route via Mogbazar -Farmgate -Asadgate is
selected for analysis.

43
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4~2. SELECTION OF STOPPAGES FOR DATA COLLECTION
The abov~ me~tioned nineteen stoppag~s are not all'critical'. A
general survey was carried out to find that few of them were
the busy stoppages and the following points.were re~ealed :
GULISTAN : Most of the transports start from this stoppage • It
may be called the heart of the transportation system of Dhaka
City for both city area and long distance journeys • It is surr-
ounded mostly by commercial areas.
MALIBAG ( SHANTINAGAR ),: This stoppage covers the areas of Kak-
rail , Shantinagar • Malibag , Siddes~ari ,. Comparati~ely less
buses move -through this stoppage ."
FARMGATE : This is the most important bus stoppage • It was fou-
nd that most of the bus-routes met at this point forming'bottle
neek' • Besides , it is another busiest place and thus it needs
consideration •.
ASADGATE : With the final destination, Mirpur • almost all bus -
routes coincide in this stoppage .•,-And this-stoppage--covers-----the
othersi.de af,the city named MohaJ!lllladpur, Sher-e-ban~'La nagar •
Kalabagan , etc. Hence it is of prime importance to be discJU;s-
ed and analysed •
KALYANPUR : Actually the huses Passing through Asadgate also
paSS through this stoppage • But the people from the place ADA-
BAR ( which is not yet urbanized ) can avail transports from
this stoppage •
TECHNICAL : From here the buses which are going to Mirpur are
heing diverted to its way from the main highway towards Aricha.
MIRPUR-l : This stoppage may be called the c.enter of Mirpur araa
and so most of the passengers get down in this stoppage •
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MIRPUR-llt (Follahi) : This.stoppage is.the final destination
of Gulistan,..Mirpur public transport route.

FroE.figure (4.3) ~t is clear that the buses start for diff-
erent routes from Gulistan stoppage • At Malibag stoppage bu-
ses.are coming from Gulistan only, but going to some more three
directions ( towards Banani , Airport , & Mohammadpur ); other
than the selected route for Farmgate with ultimate destination
Mirpur • l10stly BRTC buses are coming through this Malibag st-
oppage •
From figure (4.3) it becomes clear that for the Farmgate and As-
adgate stoppages., the situations, are more critical • A large
number_of buses are coming from other routes to Farmgate stopp-
age via Shahabag and leaving for fiv_edifferent destinations
( Cantonment • Banani , Airport , Mohammadpur and Aricha ) oth-
er than the selected destination for Mirpur •

In the other critical stoppage Asadgate .., large number of bus-
es coming via Science,..laboratory.and .also leaving for-other
two destinations ( Mohammadpur and Gabloli ) other than the se-
lected destination Mirpur •

All the buses passing through Asadgate are also passing thro-. .
ugh Kalyanpur stoppage • But , at Technical stoppage some buses
going towards GabtGli , and the remaining to the selected fi~
destination.Mirpur. The Passengers' arrival rate and the service

•
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4.3~ CLASS - WISE DEMAND OF PUBLIC TRANSPORTS
Irr the pre~us sections the prese~t operational and m~ge-

I'

me~t aspect alongwith the scheme of the present study have

heen stressed upo~. It has bee~ recognized that the exist-

ing transport system is operating under conditions which need.

substantial improveme~t through use of scientific methods and

approaches • In the present secgio~ another important aspect

in the transport system study , ~ely , passenger demand for-

ecasting , is described 9" In. this respect curv.es in figure

(4.4) gave some insights to estimate the ahove item •[wrenn ~

Figure (4.4) shows typncal curves for three. different income

groups relating.pu.blic. transport-usage ~to'an~indeK..showirrg~the

accessib.ility of public transport. This approach.has the ad-

vantage of o~ercoming some of the mathematical difficulties of

treating variables that are often highly dependent upon each

other ,. and of enabling the planner to use his judgement in

supplying information that is not IUlcessarilyav.ailable from.

the surveys; as has be.endone -to..provide-the 'dottedc-=-portions~ _.

of the medium and high income.

In the IUlxt chapter it will be discussed in details about the

data collection and an overall analysis will be carried out for

the critical stoppages with the help of computer programming.
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C HA PTE R - V

D A T A COL L E C T ION A ~ D .RESULTS

In: the pre(~eeding chapter.s , the transport system 0 f Dhaka City,

it£ operatiDns and associated problems ,. has been. discussed ~In

this regard scientific approach , for example , modified queue-

ing theory has heen: indicated to be used in. the pr.esent context.

This • howev.er , needs assessment of the supply-demand situation

of the passengers in, terms of-. transport. resources. The present

chapter is thus dev.o.ted to achiev,e this • The chapter thereby

covers • two-aspects namely, .. data collection: and analysis ( re-

sults ) .~

5_1~ DATA COLLECTION PROCEDURES FOR TRAFFIC SURVEY
A typical traffic survey will lisully employ several of the data

collec.tion methods listed ..below :

1) Roadside intervi.ew :- Vehicles are selected according to a

specified sampling method and stopped at each of a number of po-

ints at which one or more cordons drawn in and around the study

area intersect the road system • The drivers of the v.ehicles are

asked predetermined questions about thmir journeys , BO as to dis-

cover the journey origin ~ destination , intermediate calls , pur-

pose of journey , etc.

2) Homeand commercial interview ::- A sample of the population

(typically five to ten percent) is interviewed at home • and in~

formation is obtained abo,ut all journeys made by members of the
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household on a recent day • The home interview will not • of
course. giv.einformation about trips starting outside the
study area • and other type of survey must be employed to de-
termihe these • Similar interviews are conducted at business
premises to establish commercial vehicle movements •
3) Registration number surveys :- Registration numbers of vehi-
cles entering and leaving the study area are recorded at condon
points, together with the time of entry or exit. Sampling is
achieved throug~ recording only ,those numbers ending in speci-
fied digits or pirs of digits •.The entry and exit lists are
compared.and through vehicle movementa determined ; the time
difference indicates whether the v.ehicle stopped in the area or
passed directly through •

T~e most common. combination is of the first.two arranged so as
to giv.e.as complete a coverage of all types of journey ( i.e.
all modes.of transport and all classifications of journey purpose
such as work , education .•_shopping , social • etc. ) as possible.

Observations are mode of the whole system on several consecutive
days three or four times per annum • Obsevers are stationed at
atetegic points on all routes of the system these record the
following data for each bus as it passes :
a) route number
b) destination
c.)rnnnj ng number
d) time of ohserv~tion
e) estimate of number of Passengers carried.
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From this data information. may be obtained about the general

rl1nning pat.terns , the delays which are occurring to vehilUes,

and the numbers of passengers being carried past the obser-

~tion paints in the various periods 0 f the day •

It should be noted that information should be available about

the Illl!llbersof prospective passengers left behind at stoppage

, and the lengths of time for which. the passen-

gers. waited for their bus ,so that only a crude estimate of

the demand. is made ~ Careful selection of observation points

will of course ensure that critical-.sections of the route are

properly covered , and observers ,if stationed near stops ,

maYbe able to report on the accumulation of passengers at the

stop. Data collec.ted manually may be coded for computer use.

5.1 ~1•. DATACOLLECTIONPROCEDUREUSED

In the present study -eight ..data-collectors( obser-v-ers) -were

engaged in selected eight stoppages namely , Gulistan , Mali-

bag. Farmgate j-Asadgate-" Kalyanpur", Techn'ical • Mirpur-1 •

and Mirpur-11t (pallahi) ~ A prescribed data collection. form

waSmade and the required were collected as depicted in figu-

res shown~.in the -appendix •...

An observer WaSstationed in particular stoppage and recorded

continuous data and filled up the data forms • Under the exist-

ing station , where discipline did not prevailed • proper rec-

ording of data was a tedious and laborious job. The situa-

tion beCamEall the more difficult as the buses were arriving
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and leaving the stoppage in vitually no time • Moreov.er , as
proper schedule was not maintained , they arriv~ in a bulk •
So • an error of about :!:15% may be considered. The arrival
and departure times of the buses were carefuily recorded along
. 'i':::ththe number 0 f passengers getting up on and down. from the
buses • Besides • the extra demand , over loading and passen-
gers leaving the station were of importance • The number of
passengers who tried to get up on the bus • but could not , is
taken as the'extra demand-'.An-e!3ti'mate"f' over loading" Was con,..
siderea and the number of passengers who left the stoppage af-
ter waiting for sometime dissatisfied is taken as 'passengers,
leaving the station' •

The idea of the presen.t.work was to identify the peak periods
of the day when the arrival and service rates _and also the
overall throughput of passengers are the highest • From.a pre-
liminarysurvey of .the selected route during several days the
busy periods' of the day were assumed to be 0800 A.H. to 1100
A.H. and J400 hrs.(0200 P.M.) to 1800 hrs.(0600 P.M.).The data
collection.period was taken for two weeks excluding the week-
ends and holidays .Thus the periods stood at eight days •

5.2. ANALYSIS OF DATA

Mention has been made earlier regarding the methodology to be
used in the present study where it has been indicated that qu-
eueing theory techniques as it stands could not be used. This
is because the nature of data obtained.
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Me~tion has been made that queueing theory could not be used in
strict sense rather a modified of queueing approach has been
used in the present work • The reasons being given below
1) The passengers arriving at the bus stoppage could not be re-

cordeM as it should be) as the passengers arriving at the sta-
tion were not disciplined in a sense that no queues could be
established. The passengers arriving at the station wait for
the bus in different places around the station as they wish
and when the bus comes they almost jump pushing each other to
avail the service • Thus the essential parameters for queueing
theory can not be obtained. as for example , waiting time of
the passengers , queue length , allowable waiting time of the
passengers • etc. Nonetheless , first come first served system
is also not maintained which prov.es that the passengers are very
much unruly • Ind in such a situatinn queueing theory techniques
Can not be applied •
2) Application of queueing theory technique requires sets of data
collected for a long period , over the year if necessary.But: for
the time limitation of the present wmrk and considering the ex-
pense and manpower required for data collection. satisfactory
and sufficient data could not be gathered •
3) The buses arriving at a particular bus stoppage were not pro-
perly scheduled • It was found that sometimes more than five bu~
ses arrived at a time in the station creating a confused situa-
tion for the passengers • Some of these buses even did not stop
in the station ; the passengers were found to be boarding in and
getting down from the buses which were in running condition. This
created an equally or even more confused situation for the data
collector •
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4) The supporting, facilities of the stations were found to be al-
most absent • There were no queue-guiding arrantements in,the fo-
rm of fence or its equiv~ent • There existed no proper waiting
place for the passengers and thus they did not know at which pl-
ace they were supposed to wait • It was observed that the passengers
waited inc various places ; this resulted in a difficult situa-
tion for the data collector to locate them • The above inherent
and serious problems could not allow collection of relevent data

,
as deemed fit for queueing theory application .• Thus as mentioned
in the objectives in,chapter I ,the current analysis is directed
to achieve an important indicator - n the gap between. the demand,
and supply in terms 6 f passengers-service II • For this purpose a
mathematical approach is used_.~ILmay:_,be noted that .themathem'a-,
tical formulation"as dev.eloped in.the present work, has its basis
in,the general queueing theory • The whole scheme of the mathem~-
tical formulation. can-be divided into the following parts :
1) Arrival-pattern of the passengers (A)

2) Arrival pattern of the servic,e buses
3) Service rate,of the passengers (ft)
4) Existing gap of the prevaili~g-supply-demand situation
5) Measures to be taken to reduce the gap in (4) abov,e •

During the eight days'data collection period in eight stations
around thirty-five thousand data records were collected • It may
be mentioned that the collection period ina day was set for seven
hours ( 0800 A.M. to 1100 A.M. and 0200 P.M. to 0600 P.M.). Du-
ring these seven-hours period continuous data collection was ma-
intained • Thus for a meaningful interpretation. of these data the
seven-hours period was broken down to interv~s of.15 minutes du-



t1 = 0800 A.M. - 0815 A.H.
t2 = 0816 A.M. - 0830 A.H.
t3 = 0831 A.M. - 0845 A.M.
t4 = 0846 A.M. - 0900 A.M.

•

57

ration .• This operation requires massiv.e calculations which could
be done using fast digital computations. Thus the IBM 370/115 com-
puter of the B.U.E.T. computer center Was used. For computer ba-

a.sed computation the raw data were compiled and arranged inAmatrix
form as shown below

~

1 2 3 4 n-----------}-------------
rows cl c2 c3 c4 cn----------~-------------j

l. t1 X11 X12 Xl3 X14 ------------------------- X1n
.2 t2 X21 X22 X23 X24 ------------------------- X2n

3 t3 X31 X32 X33 X34 ------------------------- X3n

4 t4 X41 X42 X43 X44 ------------------------- X4n
I
I
I

t. I
I

~ ~. --- -- -- - - -- ----.•...• "'-- Xij

m 'llIl XlllJ Xm2. Xm3 Xm4 ------------------------- Xmn

Here , t1 , t2 , t3 , t4, ------------ tm represent the differ-
e~t time periods of 15 minutes each. So that,

Xi;[ is the av:erag~ valu? Of (cj).for.
a specific tim.e period(i) ,ov.ertileent.ir. . . ,-

data c.ollection::periodCT);: thus

X
ij

=Jfl (c:.~)t l for a spec;iif~....C.(i)t j wnere,. T::Data
collection: per:lod.

From the preliminary survey it was hypothesized that the peak hours
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existed during the morning and the afternoon. Accordingly , three
hours in.the morning and four hours in the afterJlOon.were consider-
ed to be the.busy periods 0 f the day • This hypothesis was foun~
approximately valid from the figures 5.1., 5.2 , 5.3., 5.4 , 5.5 ,
5.6, and 5.7.

The columns cl, c2, c3, c4, ---------- cn represent the observed
values of the variables considerea • These are given below :
cl = serial numbers
c2 = service identifiCation ( bus nUmbers )
c3 = bus capacities
c4 = arrival .times
c5 = departure times
c6 = number of passengers getting down from the incoming bus to the

concerned bus stoppage .
c7 = number of passengers getting up to the outgoing bus from the

concerned bus stoppage
c8 = number of passengers (observed) causing overloading to the

outgoing bus from:the concerned bus .stoppage
c9 = extra demand for the service by the passengers ( in terms of

number of passengers ) who could not avail the service and
was waiting for the next service

clO = number of passengers leaving the station after waiting for
sometimes because of unavailability of the service

The heuristic approach of the necessary calculations are now given
below:
ARRIVAL PATTERN OF THE PASSENGERS
This is the arrival rate (A) as commonly used in queueing theory.



I )" ~ •",} lor any ~, ') .'
.>/' '. •• .,. X. Q +X~_'.'I0J../ .

for
( i '=. 1, 2 .j , ... .'. " ... ... 28 pe,r:ioas in seven hours )

Bus arriv.al ra.te for any i, in tel'lr;S of t.heir cD..~pacit'ies is

= .< ,. • • •• <!'

BUS DETENTION THlE :
..The average duration of stopping time of a single bus for any i,

is givexo as Bus detention time = Xi5 - Xi4 ... . e.••

Bus detention time per passenger ( 15 minutes period basis)

=
detention time in 15 minutes period

Number of pa&Gengers ser.v.icedin that period
•

...

SERV1CE RATE

QUEUE LENGTH :

.' ... .. (5.5)

The queue length p~r period = number of passengers wait.ing in the.

system = Xi9 - Xi10 . ... .".. ... • ••

OVER LOADING :
The over loading rate per period =

PASSENGERS THROUGHPUT .'

v
-''is ••• .".. ..- .

The total number of passengers throughput through the station for

any i, = X'3 + X'S. ::L 1. ... ... ... ••• • •• • •• ••• (5.S)

The number of buses irrespective of their types arriv:ed per period

.... • •• • •• .- •... • •• ••• .- .. ...
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It may be noted that the GULISTANand the MIRPURlli (Pallahi)

stoppages are the starting and the final destination respect-

iV.ely " hence no queue is supposed to form in these stoppages.

The arrival patterns and the service rates of Passengers have

been. calculated for all the selected bus stoppages which will

be. shownlater on in this c.hapter •.

Th.etwo stoppages, namely, FARMGATEand ASADGATEare considered

to he critical, and thus need detailed analysis • It could be

demonstrated that the'gap's were found critical in. these two

stlippages •

5.3. RES U L T S AND DIS C U S S I.0 N S
This section. is divided-into-two parts, namely, results and

discussion on the r esul ts • The !results consist 0 f. two parts •

such as >;

i) general ffndi ngsof arrival rates and service rates of. pass-

engers for the eight stoppages--;: and

11) detailed results for the two critical stoPPages at Farmgate

and Asadgate •

5_3.1.. General fi ndings r-or the eight. stoppages

The a"lerage arri"lal rates of the passengers in different periods

and 5-'l whi:chc.orrespond to the results shown in tables T5.1.,

Similarly. the ser"lice rates of: the passengers fu the different

periods. of. the day are showu.:in.the figures 5.5. to 5,"1,3.
correspoJid: to the results shown:in tables 5T:.8 . to 5T.13

\ . ,

which



TABL.E T5 - 1

Results for arriYal rates of passengers at GUDISTANbus-stoppage
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Periods of. Dates in. Feb. 1984.•
tlhe day Average12 15 14. 15 16 19 22 23

.

0800-0015 36 50 38 04 - - - - 32.6
0815-0830 24 24 15 41 - - - - 26.0
0830-0845 24 53 19 20 - - - - 29_0
0845-0900 33 00 12 47 - - - - 23.0
0900-0915 33 40 55 64 - - - - 48..0
0915-0930 00 30 17 42 - - - - 22-25
.0930-0945 34 .00 00. 00 - - - - 08.5 .
09~5-1000 25 00 30 00 - - - - 13.75
1000-1015 29 29 . 18 47 - - - - 30.75
1015-1030 00 33 20 25 _. - - - 19.5
1030-1045 47 11 00 54 _. - - - 2&.0
1045-1100 25 09 00 25 - - - - 14~7.5
1400-14.15 103 37 35 161 - - - - 84.0
1415-1430 35 69 38 00 - - - - 35.5
1430.,.1445.. 35 .00 20 .68 - - - - 30.75
1445-1500 7& 95 30 79 - - - - 70.0
1500-1515 30 42 00 00 - - - - 18.0_..
1515-1530 28 38 79 97 - .. - - - 60.5
1530-1545 29 32 56 50. - - - - 4.1.75
1545-1600 46 61 139 40 - - - - 71•.5
1600-1615 33 30 42 00 - - - ••• 26.25
1615-1630 108 18 52 46 - - - - 56.0
1630-16!i5 22 18 135 66 - - - - 60.25
1645-1700 36 38 00 89 - - - - 40.75
1700-1715 123 32 85 78 - - - - 79.5
1715-1730 00 37 100 51 - - - - 47.0
1730-1745 . 00 52 60 87 - - - - 49.75
1745-1800 45 35 40 00 - - - - 30.0

•
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TABLE •.T5 - it

Re~ts fOr average arrival rates of passengers at MALIBAG-stoppage

Periods of. Dates in ji'eb.1984.
the day 12 13 14 15 16 19 22 23 Average

.
OtiOO-oa15 30 138 138 - - - - - 102 .
0815-0830 55 47 63 - - - - - 55
0830-0845 141 65 112 - - - - - 106
0845~0900 110 196 67 - - - - - 124.33
0900-0915 75 84 1115 - - - - - 91.33
0915-0930 60 44 57 - - - - - 53.66
0930-0945 50 48 86 - - - ~ - 91.33
0945-1000 Iii 24. ~ - - - - - 25.66.-

1000-1015 4() 32 34 - - - - - 35.33-
1015-1030 25 54 24 - - - - - 3lj;.33
1030-1045 25 30 61 - - - - - 38.66
1045-1100 00 53 37 - - - - - 30
1400-1415 64 25 00 - - - - - 29.66
1415-1430 20 45 48- - - - - - 37.66
1430-1-445 20 18: 21 - - - - - 19.66
1445-1500 2& 2& 18 - - - - - 23.33
1500-1515 65 28 64 - - - - - 52.33
1515-1530 17 47 21 - - . -- - - 28.33
1530":1545 75 36 24. - - - - - 45
1545-1600 00 34. 64 - - - - - 32.66 -
1615-1630 95 23 25 - '- - - - 47.66
1630-1645 25 65 32 _. - - - - 40.66
1645-1700 25 61 96 - - - - .- 60.66
17,00-1715 73 112 37 - - - - - 7.4
17,15-1730 86 53 49 - - - - .'- 6:2.66
1730-1745 30 49 76 - - - - - 510.66
174~":,"1.~OO 64 42 105 - - - - - 70.33
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TABLE T5-3

Results for average ar:ri.~ rates lil! passengers at FARMGATE-stoppage

.
Per:Lods of Dates in i"eb. 1984.•
the da:i 12 13 14. 15 16- 19 22 23 Average

OdOO-0815. 140 "73 i76 1,15 243 i2Z 48 167 136.75
0815-0830 119 135 142 106 326 65 106 63 132.75
0830-0845 128 129 99 122 272 55 157 154 139.5
0845-0900 109 80 8-7 85 239 192 139 .105 129.5
0900-0915 120 111 98 162 148- 4,1 199 87 120.75
0915-0930 144 63 125 117 166 72 7.1 65 102.875
0930-0945 95 81 134 17.5 143 137 140 125 128.•75
0945-1000 111 123 67 68 159 84 93 133 104.75
1000-1015 140 121 124 56 114 196 216 92 132.375
1015-1030 70 61 54 43 158 138. 115 100 92.375
1030-1045 68 98 76 46 193 103 187 108 109.875
1045-1100 39 29 131 50 270 . 106 128. 145 112.25
1400-14J5 140 73 173 255 258 124 165 105 161.625
1415-"lLf30- --155 -188 "67 284 -375.111 153 119 181.5
1430"'lLflt5. 126: 122 151 238 17.5 70 173 97 144.0
144~1500 84 126 99 202 298 60 162 144 146.875
1500-1515 121 113 245 250 429 46 133 117 18,1.75
1515-1530 'Z'Z 140 140 291 476. 8.6 219 139 196.0
1530-1545 114 68. 122 250 2.22 71 110 144. 137.625
1545-1600 8$ 17.1 7.6~ 235 251 118 177 135 156AO
1600-1615 37 100 164 310 201 94 152 16$ 152.875.

.1615-1630 101 94 86 237 362 42 136 158 152.0
1630-1645 121 7.2 137 190 396 83 109 73 147.625
1645-1700 96. 39 83 312 323 81 186 146 158.25
1700-1715 123 183 85 313 253 99 164 215 17.9.375
1715-1730 112 131 108 384 389 111 135 108 18.4.75
1730-1745 124 110 63 611 384 95 334 93 226.7.5
1745-1800 82 140 146 309 318 174 132- 69 1'21.25
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TABLE 5T - 4

ReiiUiltsfor the arrival rates of passengers at ASADGATE-stopp~

67

...

Periods of Dates in. Feb. 1984.
tiLe daY 12 13 14. 15 16 19 22 23

Average

0800-0815 17 47 56 6.6 36 43 51 34 43.75,
0815-0830 26 57 35 65 26 40 26 37 39.0
0830",0845 15 61 47- 6-3 27 56 45 35 43.625
0845-0900 30 57 52 50 66 43 35 36 46..125,
0900-0915 36 42 63 35 41 46 35 40 42.25
0915-0930 55 58 57 42 74 -44 32 29 48.875
0930-0945 29 37 50 51 35 40 36 39 39.625
0945-1000 68 38 51 41 64 41 39 31 46.625
1000-1015 ' 60 62 73 38 71 40 28 36 51.0
1015-1030 16 26 42 55 59 47 36 34 39.375
1030-1045 11 45 67 45 44 41 34 46 41.625
10~5-1100 50 38 48 49 45 48 52 29 4.4.875
1400-1415 . 59 49 29 40 55 47 50 33 45.25
141,5-1430 6.6 28 37. 32 40 62 39 43 43.375
1430;,:-1'445.83 -90 -73 36 41 50 34 47 . 56.75
1445-1500 7.5 76 80 51 64 42 20 76 60.5
1500-1515 97- 80 48 54 37 67 --41 59 60.375
1515-1530 55 71 66 64 66 100 72 55: 68.625
1530-'1545 '23 60 65 58 49 51 71 69 62.0
1545-1600 60 42 51 52 78 69 67. 76 61.875
1600-1615 73 64 84 43 59 63 85 76 68.375
1615-1630 58 64 82 55 60 60 56 91 65.75,
1630-1645 60 86 68 82 59 70 66 69 70.0
1645-1700 66 53 58 67 93 66 60 67 66.25
1700-1715 62 52 24 57 70 6.3 57 88 59.125
17.15-1730 83 62 20 60 6.7 54 51 64 57.625
17.30-1745 81 58 14. 47 59 65 76 72 59.0
1745-1800 73 7,1 01 61 131 75 90 89 73.8'7.5

.
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TABLE 5T - 5

Results for the ,:'arriv£1 rates of passengers at KALYANPUR-stoppage

Periods of Dates in Feb. 1984.
the daY 12 13 14 15 16 19 22 23 Average

,

0800-0815 11 43 106 33 34 59 42 11 42.4
0815-0830 16 n 49 31 19 34 28 19 34.1
0830-0845 13 98 22 47 24 26 32 21 35.4
0845-0900 14 54 38 25 67 37 24 41+. 37.9
0900-0915 27 82 12 39 60 56 48- 44 46.0
0915-0930 24 69 15 71 45 80 65 18 48.4
0930-094j, 11 99 15 21 46 27 69 50 42.25
0945-1000 20 71 110 33 37 50 65 42 53.5
1000-1015 12 142 97 49 '57 60 .53 -34 63.6 -
1015-1030 03 162 131 96 29 90 108 55 84.25
1030-1045 11 80 141 54 45 59 33 56 59.9
1045-1100 13 28 44, 124 29 52 ' 51 33 46.75
1400-14.15 95 85 63 104 32 62 30 22 62.25
1415-1430- 111 94 108 88 19 51 08 31 63.75
1430-144g -- -- 188 114 77 llO 38, 42 16 46 80.1
1445-1500 75 42 87 116 31 35 33 82 62.6
1500-1515 16 70 76 66 62 52 42 117 62.6
1515-1530 97- 110 41 67 34 61 63 79 69.0
1530-1545 111 153 54 94 55 .5a 64 66 81.9
1545-1600 183 126 6'l', ' 133 87 91 53 90 103.75
1600-1615 99 109 142 115 47 73 72 78 91.9
1615-1630 62 81 80 65 52 85 55 26 63.25
1630-1645 79 80 12 91 36 61 69 ' 163 66.4
1645-1700 143 106 14 45 91 70 63 148 85.0
1700-1715 226:-76 17 67 84 91 73 308 117.75
1715-1730 92 128 23 53 85 93 49 249 96.5
1730-1745 160 166 18 64 91 85 35 154 96.6
1745-1800 136 148 38 72 78 85 71 140 96.0
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TABLE 5T - 6

Resul ts for the arri~ rates 0 f passengers at TECHNICAL-stoppage

7 1

Periods of Dates in Feb. 1984.
the day 12 13 14 15 16 19 22 23 Average

OaOO-o815 35 49 4.7 41 ;D 6.9 123 53 58.4
08l;5-0030 44 66 33 22 2ft 67 6D 64 48.0
0830-0845 34 62 33 19 34 75 35 68 45.0
0845-0900 42 60 32 33 28 74 64 26 44.9
0900-0915 29 49 34 46 32 55 58 i?-3 40.75
0915-0930 25 60 24 58 44 53 53 49 45.75
0930-0945 38 52 37 54 35 44 32 51 42.9
0945-1000 22 52 52 57 49 40 69 45 48.25
1000-1015 30 45 37 58 49 53 20 34 40.75
1015-1030 1T . 48 27 51 36 47 ;D 61 42.1
1030-1045: 14 44 37 32 22 ~ 46 34 34.25
1045-1100 47 47 51 53 54 68 21 36 47.1
1400-1415 lj.0 50 20 44 30 86 31 95 49.5
1415-1430 34 128 25 39 29 67 41 71 54.25
1430-1445 22 31 50 40 43 66 55 60 45.9
1445-1500 50 38 55 53 28 95 45 50 58.0
1500-1515-- 40 52 -45 36 54 55 31 57 .. ..46.25
1515-1530 44 81 40 23 47 55 55 62 50.9
1530-1545 33 43 59 44 53 51 27 50 45.0
1545-1600 37 35 51 56 45 53 59 64 .50.0
1600-1615 60 66 63 32 45 48 50 69 54.1
16i5-1630 43 53 34 39 69 47 55 52 49.0
1630-1645 51 48 47 24 50 41 47 23 41.4
1645-1700 79 51 50 30 84 58 6;> 69 60.75

.'1700-1715 79 55 41 42 89 84 17 77 60.75
1715-1730. 84 26 49 29 35 53 35 66 47.1
1730-1745 73 23 70 26 34 35 45 41 43.4
1745-1800 116 75 59 29 57 45 33 36 40.25
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TABLE 5T - 7

HesUlts of arrival rates of'passengers at MrRPUR-l .bus stoppage

73

Periods ot: Dates iItFeb. 1984.
the day 12 13 14. 15 lb. 19 22 23 Average

0800-0815 - 31 90 68 53 24 28 81 53.6
0815-0830 - 71 75 80 66 70 54 65 68.7
0830-0845 - 74 109 25 139 133 84 46 97.1
0845-0900 - 66 97 78 82 159 76 107 95.0
0900-09.15 - 70 99 152 99 112 96 90 102.6
0915-0930 - , 81 51 79 46 93 70 75 70.7
0930-0945 - 69 47 80 49 112 68 62 69.6
0945-1000 - 44 46 63 58 7.7 81 105 67.7
1000'-1015 - 74. 29 '122 108 108 49 73 93.3
1015-1030 - 6J 6~ 37 66 63 111 58 75.7
1030-1045 - 94. 41 73 58 130 49 71 . 23.7
1045-1100 - 50 07 23' 73 92 87 55 55.3
1400-1415 - 82 73 21 33 31 27 51 45 •.4-
1415-1430 . - 151 6~ 52 43 21 33 57 60.6
1430-1445 - 78 41+ 54 48 47 31 57 51.3
1445-1500 - 99 42 39 57 44 63 63 58•.1
1500-1515 - 77 39 39 55 38 45 32 46.4
1515-1530 - 78 18 50 63 38 43 58 49.7
1530-1545 - 63 26 48 108 56 41 72 59.1
1545-1600 - 62 50 94 68 41 45 60 60.0
1600-1615 - 69 139 51 64 88 40 55 72.3
1615-1630 _. 103 28 45 88 54 51 67 62.3
1630-1645 - 105 114 62 93 58 73 58 80.4
1645-1700 - 103 87 127 80 76 41 64 82.6
1700-1715 - 101 58 6J 110 105 57 77 8~1.3
1715-1730 - 183 75 86 94 74 104 110 103.4
1730-1745 - 241 93 173 135 121 94 173 147.1
1745-1800 - 180 119 105 206 115 88 173 140.9
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TABLE 5T":,"8
Resulta for the service rate of passengers atMaLibag~stoppage

75

Periods Gf. Dates in Feb.1984. . Average
tlile day 12: 13. 14 15 16 19 22 23
OaOO-08.15 30 115 1}2 - _. - - - 92.3
081,5-0830 40 35 59 - - - - - 44.7
0830-0845 91 45 91 - - - - - 75.7
0845-0900 77 159 50 - - - - - 95.3
0900-0915 75 73 111 - - - - - 86.3
0915-0930 60 37 51 - - - - - 49.3
0930-0945 50 35 78 - - - - - 54.3
0945-1000 15. 24 38 - - - - - 25.7
1000-1015 30 32 34 - - - - - 32.0
1015-1030 00 40 24 - - - - - 21.3
1030-1045 00 30 61 - - - - - 30.3
1045-1100 00 53 33 - - - - - 27.7
1400-1415 49 25 00 - - - - - 24.7
141,5-1430 20 44 48 - - - - - 37.3
1430-1445 20 18 21 - - - - - 19.7
1445-1500 26 26 16 - - - - - 22.7
1500-1515 60 28 63 - - - - - 50.3
1515-1530. 15 44 19 - - - - - 26.0
1530-1545 60 31 24 - - - - - 38.3
1545-1600 00 30 54 - - - - - 28.0
1600-1615 18 48 37 - - - - - 34.3
1615-1630 60 23 25 - - - - - 36.0
1630-1645 20 48 29 - - - - - 32.3
164,5-1700 25 40 70 - - - - ~ 45.0
1700-1715 61 98 25 - - - - - 61.3
1715-1730 63 48 30 - - - - - 47.0
1730-1745 30 35 50 - - - - - 38.3
174!j-1800 45 32 79 - - - - - 52.0
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TABLE 5T - 9

Results for the service rates of the passengers at FARMGATE-station

Periods of Dates in..feb. 1984. .
the day 12 13 14 15 16 19 22. 23 Average

0800-0815 140 73 148 115 181 93 48 164 120.25
0815-0830 119 109 108 84 239 51 88 60 107.25
0830-0845 128 127 99 79 257 54 127 142 126.625
0845-0900 109 80 87 63 229 185 126 99 122.25
0900-0915 110 85 83 122 148 38 186 85 107.125
0915-0930 144 53 109 98 166 67i 65 63 95.625
0930-0945 95 67 96 117 141 112 120 122 108.75
0945-'1000 111 107 65 68 159 81 76 131 99.75
1000-1015 140 101 98 56 114 177 184 89 119.875
1015-1030 70 61 54 32 158 138 93 95 87.625
1030-1045 68 82 59 34 169 103 177 108 100.0
1045-1100 39 29 129 44 226 106 89 137 99.875
1400-1415 90 57 86 153 199 120 151 98 119.25
1415-1430 8.4 147 35 164 297 97 129 95 131.0 I
1430-1445 81 80 107 209 146 65 158 94 117..5 I

I1445-1500 58 73 81 169 218 60 157. 126 117.7.5
1500-1515 77 7~ 159 201 280 46 111 109 131.875 I

I1515-1530 37 104 91 247. 317. 86 159 125 145.75
.

1530-1545 63 59 83 209 201 7.1 88 123 112.125
1545-1600 42 121 56 189 230 118 165 131 131.5
1600-1615 31 67 115 216 191 94 130 143 123.375
1615-1630 69 69 54 .}% 206 42 117 123 109.5
1630-1645 62 41 74 162 265 83 91 48 103.25
1645-1700 48 29 46 237 199 81 158 936 117.0
1700-1715 46 108 51 248 199 99 132 179 132.75
1715-1730 45 75 80 323 276 111 88 73 133.875
1730-1745 56 82 63 474 267 95 177 63 159.625
1745-1800 42 97 87 199 169 174 121 69 119.75
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TABLE 5T - 10

ReEUlt~ for the service rate of passengers at ASADGATEstoppage •.

Periods of Dates in Feb. 1984.
the day 12 13 14 15 16 19 22 23 Average.

0800-0815 17 47 56 66 36 43 51 34 43.75
0815-0830 26 57 35 65 26 40 26 37 39.00
0830-0845 15 61 47 63 27 56 45 35 43.625
0845-0900 30 57 52 50 66 43 35 36 46.125
0900-0915 36 42 63 35 41 46 35 40 42.25
0915-0930 55 58 57 42 74 44 32 29 48.875
0930-0945 29 37 50 51 35 .40 36 39 39.625
0945-1000 68 38 51 41 64 41 39 . 31 46.625
1000-1015 60 62 73 38 71 40 28 36 51.0
1015-1030 16 26 42 55 59 47 36 34 39.375
1030-1045 11 45 67 45 4/+ 41 34 46 41.625
1045-1100 50 38 48 49 45 48 52 29 44.875
1400-1415 40 49 29 40 55 47 50 33 42.875
1415-1430 66 28 37 32 40 62 39 43 43.375
1430-1445 83 90 73 36 41 50 34 47 56.75
1445-1500 75 76 80 51 64 42 20 76 60.5
1500-1515 97 80 48 54 37 67 41 59 60.375
1515-1530 55 71 66 64 66 100 72 55 68.625
1530-1545 73 60 65 58 49 51 71 69 62.0
.1545-1600 60 42 51 52 78 69 67 76 61.875
1600-1615 73 64 84 43 59 63 85 76 68.375
1615-1630 58 64 82 55 60 60 56 91 65.75
1630-1645 60 86 68 82 59 70 66 6e 7.0.0
1645-1700 66 53 58 67 93 66 60 67 66.25
1700-1715 62 52 24 57 70 63 57 88 59.125
1715-1730 83 62 20 60 67 54 51 64 57.625
1730-1745 81 58 14 47 59 65 76 72 59.0
1745-1800 73 71 01 61 131 75 90 89 73.875
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TABLE 5T - 11

Results for the service rate of passengers at KALYANPUR stoppage.

\ 1984.Periods of Dates in Feb.
the daY 12 13 14 15 16 19 22 23 Average

0800-0815 11 23 39 19 22 24 08 07 19.125
0815-0830 16 33 25 18 09 06 06 06 14.9
0830-0845 13 38 09 28 13 09 08 09 15.9
0845-0900 14 16 17 14 12 08 04 21 13.2
0900-0915 23 28 11 15 05 13 10 14 14.9
0915-0930 24 22 07 32 06 10 09 06 14.5
0930-0945 11 36 10 12 19 15 15 24 17.75
0945-1000 20 24 46 17 05 19 15 21 20.9
1000-1015 12 59 40 20 15 09 18 22 24.4
1015-1030 03 55 38 48 13 29 23 25 29.25
1030-1045 11 41 54 26 18 10 11 25 24.5
1045-1100 13 28 18 48 08 20 19 21 21.9
1400-1415 80 39 25 41 12 18 08 11 29.25
1415-1430 75 27 38 47 03 06 '02 10 26.0
1430-1445 51 51 16 36 18 32 05 04 26.6
1445-1500 33 15 43 41 06 15 24 08 23.1
.1500-1515 05 21 39 30 36 11 07 21 21.25
1515-1530 37 48 39 27 08 09 08 22 24.75
1530-1545 88 66 25 40 30 03 12 24 36.0
1545-1600 88 44 35 64 40 17 18 30 42.0
1600-1615 40 45 56 36 14 39 13 18 32.6
1615-1630 26 34 35 31 24 17 18 12 24.6
1630-1645 30 32 12 36 10 29 34 31 26.75
1645-1700 50 40 11 23 29 12 18 60 30.4
1700-1715 159 34 14 25 50 25 13 119 54.9
1715-1730 40 59 13 21 30 31 10 110 39.25
1730-1745 55 65 14 26 35 35 02 60 36.5
1745-1800 59 85 17 31 32 25 19 66 41.79
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TABLE 5T - 12

Results for the service rate of passengers at TECHNICAL stoppage.

Periods of Dates in Feb. 1984.
the d~ 12 13 14 15 16 19 22 23 Average

0800-0815 35 49 47 41 50 68 123 53 .58~25
0815-0830 44 66 33 22 28 67 60 64 48.0
0830-0845 35 62 33 19 34 73 35 68 44.9
0845-0900 42 60 32 33 28 74 63 26 44.75
0900-0915 29 49 34 46 ;52 55 .58 23 40.75
0915-0930 25 60 24 .58 44 -53 53 ,49 - 45.75
0930-0945 38 52 37 54 35 43 32 51 42.75
0945-1000 22 52 52 57 49 40 69 44 48.1
1000-1015 30 45 37 .58 49 53 20 34 40.75
1015-1030 17 48 27 '51 36 47 50 61 42.1 ,
1030-10g,5 14 44 37 32 22 45 46 33 34.1
1045-1100 ' 47 47 51 53 54 68 21 36 47.1
1400-1415 40 50 20 44 30 85 31 95 49.4
1415-1430 34 128 25 39 29 67 41 71 54.25
1430-1445 22 31 50 40 43 66 55 60 45.9
1445-1500 50 38 55 53 28 94 45 49 57.75
1500-1515 40 52 45 36 54 55 31 57 46.,25
1515-1530 44 8,1 40 23 47 55 55 62 50.9
1530-1545 33 43 59 44 53 51 27 50 45.0
1545-:-1600 37 35 51 56 45 52 59 64 49.9
1600-1615 .58 66 63 32 45 48 50 68 53.75
1615-1630 43 53 34 39 69 47 55 50 48.75
1630-1645 51 48 47 24 40 41 47 21 39.9
1645-1700 79 51 50 30 55 .58 65 69 57.1
1700-1715 79 55 41 42 87 84 17 77 60.25
1715-1730 84 '26 49 29 35 :53 '}5 66 47.1- 261730-1745 73 73 70 34 35 45 41 43.4
1745-1800, 116 75 59 29 57 45 33 36 56.25
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TABLE 5T - 13

Results fwr the service rate of passengers at MIRPUR-l stoppage.

Periods of Dates in Feb. 1984.
the day 12 13 14 15 16 19 22 23 Average

oaoo-oal5 - 31 83 p8 53 24 28 77 52.0-
0815-0830 - 59 75 80 66 70 52 65 66.7
0830-0845 - 66 100 95 136 133 84 46 94.3
0845-0900 - 62 97 78 82 159 76 107 94.4
0900-0915 - 67 91 152 99 112 96 90 101.0
0915-0930 - 74 49 79 46 93 68 75 69.1
0930-0945 - 69 47 80 49 112 64 62 69.0
0945-1000 - 44 44 49 58 77 81 105 65.4
1000-1015 - 64 29 122 108 108 49 73 79.0
1015-1030 - .58 54 37 66 63 111 .58 72.1
1030-1045 - 76 36 73 58 130 49 71 70.4
1045-1100 - 44 07 23 73 92 87 55 54.4
1400-1415 - 73 62 21 33 31 27 51 42.6
1415-1430 - 143 58 52 43 21 33 57 58.1 .
1430-1445 - -70 39 54 48 47 31 57 49.4
1445-1500 - 67 37 .37 _57 .44 63 63 52.6
1500-1515 - 61 34 37 53 38 45 32 42.9
1515-1530 - 66 18 45 63 38 43 58 47.3
1530-1545 - 51 26 46 105 56 41 72 56.7
1545-1600 - 53 42- 88 68 41 45 60 56.7
1600-1615 - 44 126 48 64 75 40 55 64.6
1615-1630 - 77 25 45 80 54 51 67 57.0
1630-1645 - 98 96 55 82 .58 69 58 73.7
1645-1700 - 93 60 112 67 76 41 64 73.3
1700-1715 - 80 50 54 110 105 57 77 76.1

.

1715-1730 - 110 52 53 94 74 104 110 85.3
-1730-1745 - 179 66 144 130 114 94 173 128.6

1745-1800 - 137 91 88 192 105 88 173 124.9
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The difference hetween the demand ( arrival rate of passengers)

and s~pply ( ser~ce rate of passengers ) • which is the actual

que~e formation Ca.Jl-be shown in. figures 5.20 '. 5.21 ., 5..22 '.

5.23 • 5.24 , 5.25.

The avera~e arriYal and service rates per fi~teen,minnte6 as

shown.in. fi~es C figure 5_1 to 5.13 ) indicate that

these are fluct~ting in, nature . T~ theoretical distri.bution

n.amelypoisson distribution may noji;be a close fit which requfres

that, the above param.eters take constant values •

The average arrival rates of passengers in the various stoPPages

show that two sharp peaks exist., one in aro=d 0800 to 0900 lirs.

in. the morning and the ather in around 1700 to 1800 lirs. in the

afternoon, • The lean period is found around 1100 hrs. and 1400

lirs. But in Asadgate stoppage it. is fo~ to be nearly constant

. at 45 to 60 per. fifteen: minutes period and in the Kalyanpur st-

oppage the peaks are in the first half of. the day in aro~ 1030

hrs. with 84 per fifteen. millUtes ~eriod and in the afternoon 1715

hrs. with 118.p~r fifteen ..minutes period.

The presen.t: study has revealed that the service rates in the v.ario-

us stopPages follow identical pattern. as those of the arrivals .'

This finding is not a surprise or a mere coincidence .' The expe-

rien.ce from the system operation has established this agreement •

For the Gulis tan, , Malibag s. Farmgate ,. Asadgate , Kalyanpur ,

TechniCal, and Hirpur-l stoppages the peak arrival rates of the

passengers Were found during 1400-1415 hrs •• 0845;"0900lirs., 1730-
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On the other hand , the lowest arrival rates at these stoppages
were found during 0930-0945 hrs. , 1430-1445 hrs,. 1015-1030 hrs,
1015-1030 hrs., 0815-0830 hrs. , 1030-'li045 hrs. ;~ Thus in gene-
ral the lowest arrival rates existed around 1000 hrs.

The positi~e'gapl: between. demand and s'upplyof the resources(pa-
ssenger-carrying capacLty) are found to exist • This is re~eal-
ed from the present study and from the authorities. This above
mentioned 'gap' 0 f demand-slLpply are evident from the figures
5.20 , 5.21 , 5.22 , 5.23 , 5.24 , and 5.25 This 'gap' is
not desirable and may not be acceptable. The extent of these' gaP'
a;reshown in.figure!> 5.14 5.15 , 5.16 , 5.1 7 - , 5. 18 ,
and 5.19. It is found that.there exists a positi~e 'gap", the
reduction of which.would require more services. It is observ.ed
that the extent of 'gap' is the highest at the Farmgate and Kal-
yanpur stoppages • Farmgate was considered as a critical stoppage.
But Kalyanpur should not be considered as a critical stoppage. How-
ever , the possible reason may be due to error in data collecti~;
othar possible reason may be that this particular stoppage lacks
minimal .facilities , thas most of the buses do not stop at this
station.• This requires that a further study may be carried out
OIL this stoPPage _

f
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5~3-2~ DETAILED RESULTS & DISCUSSIONS OF THE CRITICAL STOPPAGES
AT FARMGATE AND ASADGATE

It WaS mentioned in.the previous the critical stop-
pages at Farmgate and Asadgate • More complex situations are pre-
vailing in these stoppages because of locality importance,trans-
portation networks, etc. The detailed analyses for these two stop-
pages were made using equations 5.1 through equation..5.8 It may,
liowener, be emphasized that a computer based solution.could be
appropriate • Bu} considering the enormous volume of data for ei-
ther of these stoppages , only the Farmgate stoppage data were made
computer-based and a FORTRAN IV language was used • The computer
programme and the various results in the matrix form are shown in
Appendix.

Figures 5.26 and 5.32 show the average detention time per bus
in.Farmgate and Asadgate stoppages respectively for the various pe-
riods"oi the day • This variable factor is found to be highly fluc"
tuating ranging from,1 second to 14 seconds per bus in Farmgate
stoppage ,.and 4.seconds to 8 seconds in average per fifteen minutes
period at Asadgate stoppage • From the figures it is seen that detffn-
tion,may take a v.alueof zero as the huses arrive but do not stop
at,the station. Thus it has become evident that detention time de-
pends on queue length ,.available loading capacity on the busCran-
dom variahle) and attitude of the driver.

Figures 5.27, and 5.33 show the average hus arrival in terms
of their capacity in different periods of the day for these two
stoppages. The arrival rat,esof buses ( in terllLSof capacity of
passengers ) are observed to be nearly constant , thus indicating
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TABLE 5T - 14

Results fOr the detentio~ time(in seconds) per bus indifferent
periods of.the da¥ at FARM GATE stoppage •

.
(detention time/number of buses)

------------------------------ ..••.~
'eriods of
:he day. 12 13

Dates in Feb. 1984.
14 15 16 19. 22 23 ..

Time
per
bus

800-0815 34/07 14/08 20/12 23/12 19/11 13/m 996/9 22/15 13.58
'815-0830 23/07 24/08 25/09 18/08 27/14 10/06 00/07 13/09 2.06

'830-0845 26/08 34/10 24/09 120/8 55/20 13/07 11/11 15/08 3.68
1845-0900 55/07 13/07 101/9 58/06 193/17 160/11 43/09 55/09 9.04
1900-0915 17/06 17/06 17/07 30/12 67/23 11/08 16/09 11/12 2.24
)915-0930 19/07 10/04 19/08 25/10 54/26 16/10 03/08 11/15 1.78
)930-0945 25/08 16/06 20/08 27/10 43/19 24/17 10/13 35/12 2.•15 .
)945-1000 48/08: 102/9 16/07- 15/09 406/26 25/13 39/12 24/13 6.96
000-1015 23/09 19/09 20/09 13/09 29/13 16/20 10/19 30/13 1.58
,015-1030 14/06 16/05 16/06 08/06 17/17 13/20 00/14 16/10 1. 19
030-1045 22/06 13/06 ...16/07. 06/05 - 17/12 06/10 66/12 19/12 2.36
045-1100 57/05 06/02 56/09 13/06 11/19 38/16 102/21 103/14 4.19
400-1415 30/09 08/06 14/08 33/17. 344/15 288/15 32/13 19/11 8.17

1415-1430 16/06 24/10 07104 29/16 12/16 16/14 16/08 17/08 1.67
~430-1445 15/05 20/06 27/12 43/20 02/13 03/14 22/14 21/11 1.61

'1445-1500 48/04 56/07 63/06 159/16 03/10 45/12 102/13 62/13 6.64
~500-1515 16/06 19/07 35/14 33/14 01/12 00/10 17/14 19/15 1.52
~515-1530 06/04 17/08 30/06 43/19 08/15 10/14 21/14 19/14 1.64

530-1545 10/05 14/06 20/08 43/20 07/15 15/15 14/12 20/12 1.54
~545-1600 53/05 22/07 99/05 61/13 91/14 17/12 58/11 112/14 6.33
~600-1615 07/03 21/05 18/08 29/16 08/15 05/12 17/11 22/14 1.51

'1615-1630 17/05 18/05 11/04 22/15 02/12 03/08 23/15 17/09 1.55
1630-1645 14/05 10/03 20/05 23/13 05/10 03/14 15/11 08/06. 1.46

1645-1700 09/03 47/03 88/03 67/13 02/09 02/11 111/13 53/08 6.02

"1700-1715 06/05 26/08 16/04 27/14 13/18 14/16 19/10 21/11 1.65

1715-1730 06/04 17/05 28/08 22/18 13/18 03/15 16/10 11/07 1.36

1730-1745 06/04 15/05 12/05 26/25 11/16 01/16 29/15 19/08 1.27

"1745-1800 57/04 59/06 103/06 21/14 53/16 01/13 102/15 99/13 5.69
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TABLE 5T- 15

Results for the bus arrivals (in terms of capacity) in different
periods of the day. at FARMGATE stoppage

Periods of Dates in Feb. 1984.
the day. 12 .13 14 15 16 19 22 23 Average

0800-08..15 208 213 455 425 377 525 325 625 394.125
0815-0830 238 338 495 325 424 320 330 375 355.625
0830-0845 315 505 380 405 602 425 515 360 438.375
0845-0900 320 287 384 294 583 666 425 425 423.0
0900-0915 315 340 295 565 722 430 435 550 456.5
0915-0930 261 225 1f16 404 842 570 396 625 467.375
0930-0945 381 250 385 475 578 930 590 525 514.25
0945-1000 416 4~3 285 338 858 750 475 575 516.25
1000-1015 499 469 356 399 428 1146 770 665 591.5
1015-1030 234 208 274 226 685 1125 560 445 469.625
1030-1045 296 230 270 226 472 527 544 585 393.75
1045-1100 211 105 505 212 590 854 875 595 493.375
1400-1415 370 225 420 539 431 792 585 485 480.875
1415-1430 285 473 158 508 496 745 365 360 423.75
1430-1445 27.0 355 606 620 370 610 595 -555 .497.625
1445-1500 170 319 267 518 397 645 595 595 438.25
1500-1515 327 330 610 514 419 505 585 630 490.0
1515-1530 180 395 350 679 500 720 620 590 504.25
1530-1545 275 255 330 663 536 615 505 545 465.5
1545-1600 248 362 240 496 476 600 485 660 445.875
1600-1615 143 260 425 566 532 640 500 635 462.625
1615-1630 290 255 260 448 408 385 636 405 385.875
1630-1645 285 210 300 457 358 745 450 260 383.125
1645-1700 182 145 175 499 354 690 590 395 378.75
1700-1715 320 447 222 457 582 730 445 550 469.125
1715-1730 255 350 377 574 558 765 415 290 448.0
1730-1745 250 292 265 1054 690 750 690 335 540.75
~745-1800 280 262 302 555 490 605 650 485 453.625

100
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TABLE 5T - 1,6

Results for the average number of passengers running,' through
theFARMGATE stoppage.

1 02

Periods of Dates in Feb. 1984.
the day. 12 13 14 15 16 19 22 23 Average •

0800-0815 208 213 474 425 482 583 342 695 427.75
0815-0830 238 358 516 330 572 363 434 417 403.5
0830-0845 315 511 380 418 761 466 634 430 489.375
0845-0900 328 287 384 308 678 803 535 511 479.25
0900-0915 326 352 305 587 756 498 551 555 491.25
0915-0930 261 233 427 457 .854 632 484 636 498.0
0930-0945 418 258 410 529 632 985 713 560 563.125
0945-1000 426 441 285 338 866 796 530 618 537.5
1000-1015 499 479 371 399 463 1217 864 692 623.0
1015-1030 234 2Q8 274 235 777 1221 645 515 513.625
1030-1045 304 239 278 234 638 527 606 663 436.125
1045-1100 . 211 105 510 217 720 907 920 665 531.875
1400-1415 394 231 467 599 591 '801 745 572 550.0
1415-1430 335 502 180 562 721 745 430 449 478.0
1430-1445 300 371 643 694 496 610 690 668 559.0
1445-1500 180 350 281 592 611 649 669 695 503.375
1500-1515 357 357 668 628 678 505 640 693 565.75
1515-1530 204 429 381 777 764 733 788 645 590.125
1530-1545 306 265 362 773 680 615 564 671 529.5
1545-1600 267 399 257 616 652 618 570 745 515.5
1600-1615 154 284 41'6 730 695 640 557 723 529.8:t5
1615-1630 315 275 287 571 599 395 736 505 460.375
1630-1645 328 244 345 524 526 745 520 317 443.625
1645-1700 216 153 2eDl 687 503 695 743 523 465.125
1700-1715 367 499 266 621 718 730 545 730 559.5
1715-1730 288 391 396 764 811 765 490 349 531.75
1730-1745 290 302 271 1373 977 765 907 392 659.625
1745-1800 306 279 341 794 752 635 726 492 540.625
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i'ABLE 5T - 17.

Results for the overloading rate in different periods of the day
at ASADGATE stoppage •

105

Periods of Dates in Feb. 1984.
the day • 12 13 114 15 16 19 22 23 Average

0800-0815 00 00 00 00 00 00 00 00 00
0815-0830 02 00 00 00 00 00 00 00 0.25
0830-0845 00 00 00 00 00 00 00 00 00
0845-0900 00 00 00 00 00 00 00 00 00
0900-0915 13 00 00 00 00 00 00 00 1.625
091.5-0930 03 00 00 00 00 00 00 00 0.375
0930-0945 00 00 00 00 00 00 00 00 00
094.5-1000 00 00 00 00 00 09 00 00 1.125
1000-1015 00 00 00 15 00 00 00 00 1.875
1015-1030 00 00 00 00 00 09 00 00 1.129
1030-1045 00 00 10 00 00 00 00 00 1.25
1045-1100 . 00 00 00 00 00 00 00 00 00
1400-1415 10 23 00 30 38 15 42 39 24.625
1415-1430 54 18 00 09 26 24 38 55 - . 28.0
1430-1445 72 39 00 22 28 23 3'7. 64 35.625
144.5-1500 25 53 00 39 52 32 23 70 36.75
1500-1515 40' 60 07 52 33 39 49 61 42.625
151.5-1530 00 58 13 50 40 57 62 69 43.625
1530-1545 00 41 13 50 35 31 73 44 35.875
1545-1600 03 24 09 ~ 56 51 46 43 33.75
1600-1615 48 40 08 45 48 38 83 73 .47.875
1615-1630 00 27 35 49 50 46 56 75 42.25
1630-1645 00 68 27 60 50 66 64 56 48.875
1645-1700 26 44 30 39 52 58 67 59 46.875
1700-1715 32 27 25 45 37 51 34 55 38.25
171.5-1730 45 35 13 31 44 37 41 54 37.5
1730-1745 48 28 40 37 32 44 48 44 40.125
174.5-1800 6Lj 45 32 34 35 55 62 61 48.5
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TABLE 5T - 18

Results for the total number of passengers running through the
ASADGATE stoppage •

107

Periods of Dates in Feb. 1984.
the daY. 12 13 14 15 16 19 22 23 Average

0800-0815 861 496 531 565 394 399 532 461 529.875
0815-0830 844 643 433 605 423 534 431 573 560.875
0830-0845 614 821 - 502 725 465 601 495 532 594.375
0845-0900 973 921 714 705 954 534 495 464 720.0
0900-0915 802 824 1178 625 891 720 605 567 776.5
0915-0930 1037 930 856 820 1165 863 676 500 855.875
0930-0945 580 823 1085 875 890 783 570 637 780.375
0945-1000 1178 601 '1006 850 1060 827 818 610 868.75
1000-1015 702 1138 1245 895 988 613 392 674 830.875
1015-1030 290 413 782 650 816 658 536 538 585.375.
1030-1045 070 561 687 470 604 679 785 814 583.75
1045-1100 480 527 632 475 497 812 703 680 600.75
1400-1415 463 490 385 458 710 410 499 397 476.5
1415-1430 1000 ' 339 602 - 401 415 460 501 516 529.25
1430-1g45 745 647 824 415 450 489 463 596 578.625
1445-1500 767 763 938 540 724 566 345 676 664.875
1500-1515 1030 890 819 869 460 649 551 629 737.125
1515-1530 711 780 823 767 576 836 556 997 755.75
1530-1545 1077 585 693 765 502 637 712 936 738.375
1545-1600 924 384 766 722 804 582 536 615 666.625
1600-1615 1134 561 1043 647 755 603 865 1000 826.0
1615-1630 ' 904 495 743 595 582 545 655 1071 698.75
1630-1645 • 863 904 ' 485 632 867 87.7. 736 590 744.25
'1645-1700 814 634 567 538 697 878 888 738 719.25
1700-1715 783 469 451 497 673 728 570 693 608.0
1715-1730 1164 478 373 636 710 535 537 624 632.125
1730-1745 973 461 428 498 499 608 653 574 586.75
1745-1800 1085 665 491 497 1078 766 772 732 760.75

,
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TABLE 5T - 1.9

Resu:i.ts for the detention. time (in seconds) ;in:'different perilhds
of the day at ASADGATEstoppage •

109

Periods of Dates in. Feb. 1984.
tlie day. 12 13 14 15, 16 19 22 23 Average

0800-0815 08 16 05 00 04 05 03 05 5.75
0815-0830 10 13 07 00 04 05 05 02 5.75
08\30-0845 07 18 08 00 04 04 06 03 6.25
0845-0900 09 15 09 00 05 06 08 03 6.875
0900-0915 17 13 07 00 04 04 03 04 6.5
0915-0930. 14 12 10 00 03 03 06 04 6.5
0930-0945 09 11 10 00 03 04 05 07 6.125
0945-1000 13 11 12 00 09 06 04 03 7.25
1000-1015 12 12 10 00 08 02 04 07 6.875
1015-1030 02 10 07 00 03 04 01+, 02 4.0
1030-1045 01 12 07 00 05 03 05 06 4.875
1045-1100 11 11 02 .00 05 02 03 01 4.375
1400-1415 07 09 10 06 02 04 oy 05 5.75
1415-1430 15 08 06 06 06 06 04 03 6.75
1430-1445 10 12: 06 05 06 03 07 05 6.75
1445-1500 08 11. 08 05 04 04 04 03 5.875
1500-1515 15 14 02 04 07 04 04 04 6.75
1515-1530 11 12 07 03 05 04 07 04 6.625
1530-1545 08 12- 05 02 07 04 05 04 5.875
1545-1600 09 08 02 03 07 06 02 04 5.125,
1600-1615 09 11 06 05 07 04 05 03 6.25
1615-1630 13 09 06 03 04 03 02 04 .5.5
1630-1645 14 12 06 03 04 04 03 02 6.0
1645-1700 11 13 05 05 06 02 02 02 5.75
1700-1715 09 09 08 04 05 04 02 03 5.5
1715-1730 08 08 06 04 03 06 04 04 5.375
1730-1745 12 08 06 05 03 03 02 03 5.25
1745-1800 10 09 06 06 01 03 06 03 5.5



llllIIIIII
110

•to
'g
oo
III
lf}

~
-M

~08
-M..,

.' ' I
1800

,
1700

, J I

16001500
, , 1 •«J I ,

1100 1400
, , ,

1000
I J •
0900

I ,

0800

02

01

r::I
007-M..,
'"III....,06
III
'0

lJl

Z 05

______ •••• HRS • (Periods 0 f the day)

Figure No."5.32. Average bus detention time in seconds
in different periods of. the day

AT ASADGATE STOPPAGE



•••••1 11

TABLE 5T - 20

Resulls for the bus-arrival rate (in terms of capacity) at ASADGATE
stoppage •

Periods of Dates in Feb. 1984.
the day. 12 13 14 15 16 19 22 23 Average

0800-0&15 861, 496 531 565 394 399 532 461 529.1375
0815-0830 842 643 433 605 423 534 431 574 560.625
0830-0845 614 821 502 725 465 601 495 532 594.375
0845-0900 973 921 714 705 954 534 495 464 720.0
0900-0915 789 824 1178 625 891 720 605 567 774.875
0915-0930 1034 930 856 820 1165 863 676 500 855.5
0930-0945 580 823 1085 875 890 783 570 637 780.375
0945-1000 1178 601 1006 850 1060 818 818 610 867.625
1000-1015 702 1138 1245 880 988 613 392 674 829.0
1015-1030 290 413 782 650 816 649 536 538 584.25
1030-1045 070 561 677 470 604 697 785 814 582.5
1045-1100 480 527 632 475 497 812 703 680 600.75
1400-1415 453 .467 385 428 672 .395 457 358 451.875
1415-1430 946 321 602 392 389 436 463 461 501.25
1430-1445 673 608 824 393 422 466 426 532 543.0
1445-1500 742 710 938 5Ol1 672 534 322 606 628.125
1500-1515 990 830 819 817 427 610 502 568 695.375
1515-1530 711 722 823 717 536 779 494 928 713.75
1530-1545 1077 544 680 715 467 606 639 892 702.5
1545-1600 921 360 757 684 748 531 490 572 632.875
1600-1615 1086 521 1035 602 707 565 782 927 778.125
1615-1630 904 468 743 546 532 499 599 996 660.875
1630-1645 863 836 462 572 817 811 672 534 695.875
1645-1700 788 590 537 499 645 820 821 679 672.375
1700-1715 751 442 426 452 636 677 536 638 569.75
1715-1730 1119 443 360 605 666 498 496 570 594.625
1730-1745 925 433 388 461 467 564 605 530 546.625
1745-1800 1021 572 459 463 1043 711 710 671 706.25
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a likely af poissan- distributian far such events ~ Figures nas.

5..28 an-d5~31 shaws the aV.erage thraughput af passengers at

these twa statiaD-S in- differen-t iperiads a f the day • The high-

est thraughputs ~re observed at 0900 hrs~ and 1600 hrs •. af each

day • It seems that sufficient data callected aver a lang periad

af the year would perhaps shaw that these distributioD-S would

fit the paissan distributian •

The nature a f the service rates in variaus periads are shawn-in-

figure no. 5..29 for the Asadgate stoppage. Figure no.. 5•.30

shaws the aV.erage a.verloading ratE in- v.ariaus peri ads_a f the day~

An interesting phenamenonis abserved fram these studies that the

overlaading rate is negligible at marning period but very gigh at

afternoan • This is abvious as flaw directian af passengers is

tawards city during the first.half af the day and this reverses

at the afternoon ~

The abjectiv.e af th.e present wark was to. aSsess the 'gap' of de-

mand-supply of the service facilities hawever, the passible

ways and means to. reduce this 'gap' may nat be suggested at this

paint. A cast-benifit study may be warranted befare any decisian

to. increase the resaurces • BUt it is felt that hetter aperatian-al

managementmay improve this situatian •
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C HAP T E R V I

CON C L U S S I 0 N.S & RE COM MEN D A T ION S

In orden to ac.hie'IWthe Clbjectiv.e af the pres.ent work in. assessing

the res.aurces. C passenger-carrying transports ) requirements during

the peak..periads af the day.•the 'gap' between the demand and supply

situa.tian af the bus transparts in. the Gulistan-Hirpur raute af the

Dhaka City was determined ~

This. 'gap'- is quite sizeable and needs. to. be lawered dawn to. same

acceptable range • The perfarmance af the system is affected due

to. reasans such as :

:L) lack afapplicatian af scientific methadalagy in planning and

scheduling af transparts ,

ii) shartage af transparts ,.

iii) aperatianal inefficiency , and

i"ll) attitude an:dbehavi'aur -pattern' af the publJi:c ( unheaJ:thy 'na.TmS,

tawards discipline and arder ) ~

Fram.the present wark it has become evident that the prev.ailing;

positiVe "gap' af demand-su.pply is ane af the important reasans

af unplanned q~~-ue~farmatian and dissatis1factian amanst the pass-
!,..j-

engers taward the service •

The twa critical stappages are the twa impart~t bus stappages

in the city This requir.e majar madificatians and facilities

develapment • Nanetheless , from the present analysis it is

.~.,-

, '
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~evealed that further study needs to be made on the Kalyanpur
stoPPage ~ This stoppage also needs. facilities dev:elopment.To
~prove the pe~formance of the transport system of the city, a
detailed and comprehensive study may be suggested • This would
need basic data collection which would become a daunting task
unless some infra-structure is dev:eloped in the stoppages. One
such infra-structure facility for passenger-queueing is given
in figures 6~1 and 6.2.

This queueing arrange~ent is not a newer concept rather a much
used in the dev:elopedworld ~ A similar arrangemen.t exists_in,
the cantonment area of.Dhaka City ~ This may he inferred that
with this arrangement the behaviour Pattern of the public in
the queue could be improved and thus queue jumping and i:ndis-.
cipline amongst them.could be avoided • This would further be-
nefit in terms.of av,oidance of crov.dingand unhappy congestion
in,front of the stoppage thus help'smooth and normal flow of
traffic.

An assessment of the resource requirem.ent to reduce the 'gap'
( m.entioned earlier) has been made for exwnple ,to Farmgate st-
oppage in particular • This is shown in.table 6.T~1~ Should a st-
andard BRTC bus of ,capacity of 70 Passengers being considered,
the total number of extra buses' service required in sev.enhours
is thirty six ~ Thus an average of five buses are required per
hour •.

This means that a few extra " .,'number of buses are to be added
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TABLE 6T -, 1,

Results for the proposal to give .service to.the extra number of
passengers in the existing transportation sy~tem at FARMGATE
stoppage in Gulistan~Mirpur hus-route •

Periods of Dates in Feb. 1984. x ~a
the day. 12 13 14 15 16 19 22 23 Total bus-reqd.

per hour

0800-0815 00 00 47 00 172 92 17 73 401
0815-0830 00 46 55 27 235 57 122 45 587
0830-0845 00 08, 00 56 174 42 149 82 511 4
0845-0900 08 00 00 36 105 144 123 92 508
0900-0915 21 38 25 62 34 71 129 07 387
0915-0930 00 18 27 72 12 67 94 13 303
0930-0945 37 22 63 112 56 80 143 38 551 3
0945-1000 10 24 02 00 08 49 72 45 210
1000-1015 00 30 41 00 35 90 126 30 352
1015-1030 00 00 00 20 92 96 lOT 75 390
1030-1045 08 25 25 20 190 00 72 78 418 3
1045-1100 00 00 07 11 174 53 84 78 407
1400-1415 74 22 134 162 219 13 174 94 892
1415-1430 121 70 54 174 303 14 89 113 938
1430-1445 75 58 81 103 155 05 110 116 703 6
1445-1500 36 84 32 107 294 04 79 118 754
1500-1515 74 68 144 163 408 00 77 71 100
1515-1530 64 34 80 142 423 13 228 69 1053 61530-1545 82 19 71 151 165 00 81 147 716
1545-1600 62 87 37 166 197 18 97 89 753
1600-1615 17 57 80 258 173 00 79 110 774
1615-1630 57 45 59 164 347 10 119 135 936
1630-1645 lOP. 65 108 95 6299 00 88 82 839
1645-1700 82 18 63 263 273 05 181 136 1021
1700-1715 124 127 78 229 190 00 132 216 109 .
1715-1730 100 97. 47 251 366 00 122 94 1077 8,1730-1745 108 38 06 456 404 15 374 87 1388
1745-1800 66 60 98 349 411 30 87 07 1108
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to the existing fleet so that additional 5x70 i.e. 350 passen-
gers could he served per hour from.this stoppage •

,
In the present work. due to the time limitations. the assess-
ment has been.carried out for the passenger carrying transports
in the Gulistan~Mirpur bus route of.Dhaka City •.Also an.overall
picture of the existing transport system i~the entire Dhaka
City can be drawn..from this work for further study to be carried
out in future •

Any future study would require basic data whi.ch are to be c.olled>-
ted for the existing system • A computer-based data bank may be
established so that planning and scheduling of.buses in a forward
week may be done be forehand •.The infra-structure facilities. for
the stoppages are to be developed and measures may he.taken to
make the puhlic.more disciplined and that their attitude .he cha-
nged SOl that proper. queue could he maintained •.
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qOt'! 58 6 294 63 I~ •• as ••
915 30 12 565 122 22 ~t62 22
930 25 10 404 9R -, 117 53
945 27 10 475 117 41'l 175 54

tOO':' 15 9 336 6B 0 6ft 0
, " 15 13 9 399 S6 ~ 56 . ,.
1030 6 6 226 32 I 4~ 9
t 045 6 5 226 36 -2 46 e
I t ~o 1:3 6 212 •• ,., 5'"' 5
1415 33 17 539 153 50 255 60
It.l3~ 29 16 506 164 (,4 284 54
1445 43 2t\ 620 2~9 29 238 74
15"'':'' 159 16 516 169 17 2("2 74
15\5 33 14 5\4 2'" 27 7.5<' \14
1531"l 43 19 6"19 24T 26 29\ 91':l
\545 43 20 663 209 25 25"" 11 f'\

16("'" 61 13 496 189 ~2 235 12('1
1615 29 16 566 216' 82 31C' 164
163~ 22 15 448 196 41 237 123
1645 23 13 457 162 1'" ler.' 67
1700 67 13 499 23"1 39 312 lee
1715 27 14 457 248 65 313 164
1730 22 18 574 323 61 364 190
1745 26 25 1054 474 5\ 611 319
18('10 21 14 555 \09 4" 309 239

TOTAl..PASS~.
THRtJ-°UT

425
3~O•••30.5.'457
529
330
3Q9
23'3
234
217
599
5(;2
6'9.
592
626
777
773
616
130
571
524
6e7
621,.4

1373
794

DATA SET = DAY 5(

(

(

c.
( ,

TIME
INT.

615
e30
645
9 (If'
915
93~
945

1(\0'"
1015
103 •.•.
1 {'4S
l1no
1415
14~O
1445
1500
1515
153('
1545
16"""
1615
163n
It-45
17'!;'"
1715
173('1
1745
180n

eus
WA tTG
SEC.

19
27
55

193
67
54
43

84(16
29
17
17

-II
-:;'144

12
2
3
I
6
7

91
6
2
5

-2
13
13
II

-53

NO.
eus
RUN

II••20,7
23
26
19
26
13
17
12
19
15
16
13
10
12
15
IS••,5
12
10
oIe,e

16
16

flUS \RP.
CAPA:ITY

-WF,E

377
424
602
5B3
722
'42
57'.""426
665
472
590
43'496
371')
307
4\9
5('0
536
476
532
406
356
354
562
556
691':
4q(l

PASSEN
G~RS
SEPV~r)

• 6 I
239
257
229
146
166
141
'59
114
156
169
226
19Q
297
1.6
21e
260
317
201
23"
19 I
2(\6
265
190
199
276
267
160

OBS.
OUE-
UE
67e7
15
Ie
o
o
2
o
o
o

2.
44
50
7.
20'0,.9

.50

21
21'0

156
131
12.
54

113
"7
'40

PASS'"
APR.
RA TE

246
326
272
239•••
'66
1_:;'1
159
114,5'
193
270
25"375
175
298
429
476
222
25.
20'
362
396
32~
25~
389
3 ••
318

09S.
OVEP-
LOADG

lOS'.6
159
95
34
125.•35
92

16t-
130
161')
225
.26
214
259
264
,44
176
'63
191
,68
149 ~
136
253
::>87
?62

10TA,l..
pA,SSEN.
THRU-1"IUT

4.2
572
761
67.
7~6
054
6~?:
86~
4(;3
777
6~q
72"
50'71.1
406
6116'"".6.0
652
6~5
5'99
520
503
710."977
752

O~TA SET = DAY 6
oe5.our.;-
UF

c
T I f4:.

• tNT.
BUS
W~ tTG
SEC.

NO.
eus
RUN

BUS 1\ qp.
CAP": lTV

-WISE

pl\.SSEN
GERS
SERVED

PASSN
I\.PP.
RATE

nos.
OVER-
l..OADG

TOTAL
p~SSEN.
THPU-PUT

#1< .••••+-._":.. _ • • -9;- pi •.----



- .
..~ -. .•_-

t

c

,-,.~.-

_ .•.• t- ."t."

129

( , OA.T4 SET c DAY 7

HME AUS NO. RUS •••~R. P~SSE"I oes. P"SSN 0'"'5. TOTAL
INT. ""ITG BUS C"PAr tTY Ge:~c; OUE- . "PR. OVEP- PASSE •.••

SEC. BUN -Wr-:;E SERVE!') UE BATE LOADG THRU-oUT

a15 "Q6 9 32S 'A " 'B '7 3A2
B3' 0 7 330 BB ,. ,"' ,O' '3'
RA5 11 II SIS '27 3' \57 119 6~4
900 A3 9 ••• 126 13 13' 110 535
915 16 9 '35 '86 13 19' "6 551

I 930 -3 B 396 65 6 71 8" 'B'
945 " 13 S9" '20 2" 1.4'" '23 713

lOOt) 39 12 A75 76 17 93 55 53!'\
1015 10 19 770 18' 32 216 9A Bf"

( I03f1 0 I' 560 93 22 t t 5 B5 6'5
1('145 66 ,2 5" ,77 '0 ,B7 62 606
11 Of) 102 21 B7S 8' 3" 128 '5 920
1615 32 13 58S IS' ,. 165 \60 7'5

r: 143~ 16 B 36S 12Q 2' IS3 65 4:3"-
14.5 22 \. 5Q5 159 IS 173 95 69~
150n 102 t3 5QS 157 5 162 7A 50Q
1515 17 IA 5.5 111 22 133 55 64'

C
153~ 21 " 62' 159 6' 219 168 788
1545 \. 12 5':"5 88 22 "0 59 5"
16':1" 58 11 '85 If'S 12 ,77 B5 570
'615 17 11 500 13' - 12 152 57 557
.63D 23 'S 636 117 11 136 100 736
1645 15 11 '50 91 I. '09 70 52":'
17C''' \II 13 5"0 15. 2. 186 153 7'3
1715 '" 10 'A5 132 32 '6' 1 ":'''' 5A5
t 73" 16 10 "5 .a '7 135 75 '90
1745 2. 15 6q:"l \77 ,S7 33' 217 907
IBO"'l '02 \5 6" '21 1\ 132 76 726

['lA.TA. SET = 0" •
TIME AUS NO. 8U5 .'),PP. PAS5E'4 :Ies. PA 55'" 03 s. T01A.L

(
INT. ..A fTG .US CADA: tTY GERS OUE- "PR. OVER- PA.SSEt-.l.

SEC. BUN -Wr:; E SERVED UE ~A TF. LnA.OG THPU-PUT

815 22 15 62S 'M 3 '67 70 69~
B30 13 9 37S 6n 3 63 '2 .,7
.'S IS B 36~ "2 12 '54 70 43')
900 55 9 4?5 °9 6 Ins B6 511
9\5 11 12 550 B5 2 87 5 5~5
93' \I 'S 625 63 2 65 \I 636
945 35 ,2 525 122 3 .. -, 25 35 5<0

1(\"'" 2' ,3 57S 13' 2 \33 ., 6'8
1015 30 13 665 8" 3 92 27 ..,2
1l'\3~ 16 '" "5 95 5 10('1 70 SIS,nos ,. 12 585 I'a , 1~8 78 663
11l"l\'" '03 ,. 5"5 137 " ,AS 70 665
'415 19 " '85 98 7 t O~ 87 572
14:3"" ,7 8 360 95 •• 119 89 A'"
,445 21 II S55 9A 3 97 '13 668
1500 6' '3 595 17.6 ,a '" t "r. 695
1515 19 '5 63r:'1 I~O • 117 63 693
1531] '9 ,. S()" l?S •• ,3" 55 SAS
1545 •• ,2 5AS 123 2\ IAA ,26 67\
16('10 112 I' 660 13' • t 35 .5 7A5
1615 22 IA 635 1'3 2. 165 8. 7?:3
163'" 17 9 .('5 '.3 3. ,S. ,0' 5"".5, 1645 8 6 260 •• 25 7~ S7 ;317
17r.'"1 53 B 395 13a • ,4f \2. 523
1715 2' 11 550 179 36 215 I e" 73")
173l"1 II 7 29" 73 3S 1"8 5' 3AQ
1745 '" B 335 63 30 .3 57 392
'80:) 99 13 '85 69 0 69 7 ••2

EO) NT"'6BAB OATE I~/:n

C

Results obtained

. ':'.' :, '.

from computer

~E"_~_..,...,,....~.~••••"_~i"""'•••_ •••"__~."""_~_.""' ".-------,- .•""-- ~_~"__-~ ~"•.••.- •••__ '_I••_C"._.."_,,._" -_- •
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