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ABSTRACT

gateway into any city is the circulation terminals where humans, vehicles and goods interact

usually in large numbers all year round. This interaction may be lumnonious or chaotic

depending on how well organized the activities in the terminals are. Being the gateway into the

city such terminals should speak well of the cities they servç:.

Bus terminals being what they are, it handles a large number of humans anel vehicles thal are to

tnmsit. Such humans, goods, and vehicles are usually heterogeneous in nature and require
diverse services. The diverse requirements usually lead to a chaotic interaction which only

proper organization help to ameliorate.

This project seeks to develop a modern KTSTA modern bus terminal, taking into consideration

the mode of organization and circulation of the commuters and their conveyors in order to

achieve harmonious movement in clear and easily identifiable direction which is the main

activity in the terminal. An efficient and safe mode of organization and circulation to achieve

will go a long way to enhance the efficiency of the terminals which are not just gateways into the

city but more to play a prominent role in directing and distributing the activities of the cities they

serve.

The study has been successfully carried out through the researches made on related publication

and text, direct visit to the motor park. Oral interview conducted with passengers and official

concern. Hence the design proposal has taken care of passenger's welfare, Administrative head

office, operation depot and workshop department etc. this will however, render the service of

KTSTA being patronized by people from all social class. And that means an enduring mass

transport services which is safe, reliable, comfortable anel efficient.
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CHAPTER ONE

INTRODUCTION

1.1 BACKROUND OF THE STUDY
'·

Transportation is one of the oldest forms of communication known to man, which involves the
continuous relocation anel distribution of goods, humans, anel services from one place to another.
lt involved as a complete system when man was still a wanderer with all the clements of the
system in a place i.e. the need to relocate from one particular point of clcslination in the process
of relocating goods anel services from one place to anolher. These early forms were basically on
foot with man as the vehicle. The route required needed not be so defined; neither did his
destination as he wandered. Transportation then was baseei on instincts and necessity anel tra11ic
was sparse. ( Everet and Wolfgang, 1978).

As man's exislence developed from wandering into communities and then cities, so he continue
to re-invent this very important aspect of city life, which holds in place and continues lo nourish
the human community. These developments were from man's basic movement as a wanderer to

ú1e human portal system, and to the use of beasts of burden.

These could be laceei with charts or caravans, and the use of boats anel ships through waterways.
These forms were further revolutioni,:ed by technological advancement into more sophisticated
forms of transportation vehicles, which depended on human efforts (e.g bicycle) or use fuel (e.g.

trains, buses, ocean liners, planes). The mode of movement became more diverse anel specific,

movement became switJer, the density of objects to be moved became much more than ever

before and the need for movement more critical. The rmites as a necessity became more defined

and developed to be wearing to accommodate the heavier traffic and form of vehicles. The points

of origins anel destinations too became more defined to meet the needs of the users.

In the present day, world trnnsportation has become much more specialized to meet the various

demands of its patrons. The most favored mode being the road transpott system. Reasons are not

fetched, Man being a terrestrial animal, the road winds from his door step to his destination and

even if other forms are to be used, he still gets to them by road. ln essence the landform of

?-- A ?·s: V•"
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transportation afloreis him interconnectivity between the other forms of transportation. ICícralcL
1995).

In Nigeria, advancements from human portal/beasts of burden forms came with the coming of
the Europeans to this pari of the world. First to be developed across the country was the rail
system. In 1930s there was a mass importation of auloni,obiles, which actually became more
prominent in the l 970s and began to take over from the rail system as it became more [lcxible
and profitable to its investors. More roads were to the existing stock on the pari of government in
lhe 1970s and 1980s to encourage the industry. Terminals became more prominent, though they
were not more developed than motor parks. (Gerald, 1995).

l'rivate investors also carne into the sector being cheaper to invest in than tbc rail form of

transportation such as lhe Mid-west/Ames Line later to be ]mown as Bendel Line,
Ekcndedilichuku, Chidi Ebcre ele. The federal government in 1978 launched the Federal Urban
Mass Transit Program anel the state and local government were encouraged to follow suit. The
flexibility and ímpo11ance of road transport has by far surpassed other forms of transportation in
Nigeria to the extent that virtually everything in Nigeria moves by road as the most efficient and

cheapest form of transportation. Throughout history, the economic wealth and military power of
a people or a nation have been closely Lied to efficient methods of road transportation, because it

provides access to natural resources and promotes trades .( Richard M Adler
, 1987).

1.2 STATEMENT OF PROBLEMS

The terminal is the transport parastatal Lmder ministry of works, housing and transport. The

administration, operation (were bus operation can take place) and maintenance facilities arc in

different places. This result in hardship of staffs and drivers. The general circulation problems,
vehicular and pedestrian, poor services, lack of waiting facilities, few toilets, insecurities, lack of

proper drainage which resu1l to hardship to passengers and the staff.

The object of proposing of KTSTA bus terminal is to upgrade it to an efficient standm-d, to make

it more adaptive to its function, and to establishing a chaos free circulation pattern inside and

outside the terminal.

2



1.3 AIM OF THE PROJECT

The aim of this proJ·ect is to l·le·· J('J'Sl'A b ·
·

¡ 1

·
.. · · ·sign a us teunma t 1at will be efüc1ent m planrnng and

space organization.

1.4 OBJECTIVE OF THE PROJECT

1. To study an exisling terminal so as to improve the circulation and space organization of
the users in the terminal.

2. Attempt to apply the principie of traffic control in the design.
3. To designed a proposed a bus terminal that will be efficient in planning and space

organization.

1.5 SCOPEOF THE STUDY

The scope of any study is determined by many factors which include population, geographical
location, and landmass of an arca. The scope of this research is limited to Katsina state which is

located on latitude 11
° 30 and I 3N and longitude 7º and 9° in north western Nigeria. It has a land

mass of about 23,560km2 and a population of 5,801,584 which is based on the 2006 census

(Illeoje 2004). The sludics of this project will be reviewed in an attempt to consider the used of

space in KTSTA bus terminal. This project shall limit itself to the provision of modern bus

terminal that tend to provide accessibility lo all its potenlial users.

l.6 SIGNIJ:<'ICANCEOI<' THE PROJECT

The success of any projecl especially one with an economic undertone must carry with it

economic and social benefit besides the architectural significance. This proposal has lhe

following economic and social advantages:

1. It will act as source or generating revenue lo the authority, enhance anel utilized tbe land

value within it by providing rental shops anel spaces. It will also create an avenue for job
creation and develops the commercial activities in the metropolitm1.

2. It will also improve the aesthetic outlook anel the social activities of the city.



? .ãi?;fiC®ce of t)lis project rest on the fàçt that it wpuld he used for propers of.the serviçeJ, ofKTilTA, 11si11g atchit?ute as .t medium and
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CHAPTER TWO

2.1 HISTORICAL REVIEW

During the early stage of developmen!, transpo11ation was quite modesl without any side or

consequential effect. Jt was either on foot, on animal back or drawn charts. But over the years,

through advancements in technology and thoughtful imiovalions, mechanical and electrical

means have emerged, thereby coming along with problems associated with these discoveries. To

this advantage man has been able to transverse longer distances and carries heavier loads without

sacrificing his comfort through discoveries over time. These discoveries led to the invention of

bicycles, motorcar, train, the ship, airplane and other modes of transportation with the

unprecedented advancements in technological innovations in transportation system. Alongside

these came the problem of congestion within the urbrJ1 centers leading to unnecessary delays and

consequential lowering of the economic growth rate. Also there were problems of pollution,

noise and fumes, thereby reducing the quality of life within the urban environment. In order to

improve and restore the quality of life, it is imperative to have a well planned transportation

system with good supporting facilities within urban centers as well as between them. (Everett,

and wolfgang 1978).

Transportation as existed today got its origin from the wheel, which once invented, its

knowledge spread rapidly throughout the Mediterranean and Asian world. Wheeled vehicles

made the movement of goods much easier. The earliest known examples of wheels are from

Mesopotamia from about 3500 to 3000 BC. The cart or wagon, pulled by humans or animals,

was the first wheeled vehicle. Today, animal drawn chariot. A faster version of the cart, became

an important instrument of warfare because it could over power enemy soldiers quickly. The

chariot appeared in Mesopotamia around 2000 BC and its use later spread to Egypt, Persia,

Greece, Rome, and other ancient civilization.

While the invention of the wheel was impmiant to the development of transportation in Europe

,me\ Asia, the wheel was unknown to the ancient civilization of north anel South America.

Progress in the development of transport has been fÚnction of invention with nearly all centering

on the wheel. This progress which began with a crude timid form of transportation on wheel has

the years metamorphosed into high technologically improved and development in all aspect

5
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of human endeavor. Because ol' Lhe high correlation between the urban growth and the increase

in demand for transportation within cities, the development of transportation system should not

be treated in isolation but in relation to the urban growth. (Buchanan, 1958).

ln the earlier stages, which can be described as the age of 'foot mobile', walking was the

dominant transportation. This is made possible because the ç>ldest cities were compacted, densely

populated settlement whose sizes were conditioned by convenient walking distances of the

resident while their supply hinterland depended largely on the distances that could easily be

covered by horses and wheel carts. This era lasted till the encl of the I 81h century in the

economical advanced countries of the world. (Buchanan, 1958).

Gradually, a transition lo the second stage i.e the mass transit stage began by the early I 91h

century. This was possible due to the rapid growth in the population of cities because of the

advanced industrialization. Longer distances became possible as the means of urban

transportation improved with the development of railways, and later buses. The residential,

industrial anel commercial suburbs proliferated around the older anel the bigger cities as

communication was facilitated by foster. cheaper and more comfortable modes of transportation.

This stage lasted till the Second World War in Europe anel America anel to some extent, parts of

West Africa, anel Nigerian cities in particular, where buses and Para transits vehicles are the

dominant mass transit modes (Onakomaiya, I 993).

The third stage which was tagged the age of the automobile started after the Second World War.

It witnessed the use of automobile as the dominant urban mode of transportation with related

influence on the rapid expansion of cities and regions.

However. it is saddening to report tha, the developing nation or the third world nations are yet to

make any appreciable breakthrough in technology, hence their heavy dependence on advance

countries, which have been allowing some unfavurable consequences. The position of the third

world country has created an exploitative tendency Lon the part of the advanced countries who

now produce this transit means at their own whims and hence have turned this third world nation

as a dumping ground for their low quality and second rate vehicles. Thus, business relation

between the industri ali zed nations and their less developed counterparts in this respect is

as well as detrimental to the development of the countries.

6



But since there is growing needs of transit in the developing countries for example, Nigeria in

which the demand for transit facilities exacerbated by high cost of motorcars, the low per capital

income of the people anel the increasing separation of residence from work places as urban

expansion progresses, This made it imperative on Nigerian government to adopt measures that

will stem the tide of immobility and poverty to emulate the chaotic transit situation, which led to

the introduction of the urban mass transit programmed,

2.2 QUALITIES OF TRANSPORT SERVICES

Each nation requires a comprehensive and efficient transport system to move goods and people

within its national boundaries. For the transport of goods, the services should have the qualities

or speed, safety, adequacy, freqLtcncy, regularity, responsibility and acceptable cost. For the

transport of people, the additional quality of comport is required. All these qualities are

important to the user in determining what form or method of transportation is most suitable. The

relative values of the qualities may change from movement to movement and from place to

place. The constant problem is the selection of the qualities, which are more important than

others in each pmiicular distance.

Speed

In the transport of goods, speed in trm1sit has the following advantages:

1. Shorter transit time lo reduce the amount of deterioration between production and

consumption of perishable foods.

2. Speed reduces the financial cost attached to goods in transit. The money value of goods

represents an investment bearing interest charges or claims of profit, and the locking up

of the investment for the duration of lhe transpo1i delays the investment being converted

to other uses.

Investment on transpmi facilities is put to greater use within the defined period.

Fast transport services may reduce or totally avoid the necessity to provide storage

facilities near consumers because demand for goods may be met directly from the

producer without any significant delay.

7



Adequate provision must be made 1

. .
.no only for protection of persons and properly carried on the

transpo1t system, but also for the e.. .

. . .

P rsons and propertles of others. The goods musl be protected

agamst cletenorat10n theft pilfera ,e r. .
.

.

g ne anel the acllon of the elements of weather (especially for

the carnage of persons). Highe ¡
·

·

s possible safety standar?s should be adhered to and stnctly

enforced.

Capacity

The transport facility must have capacity adequate for all reasonable demands. For goods the

facilities must be related to the maximu,11 demand at any time. Seasonality impose a peak

demand on the transport system, and the movement al such times requires a quantum of facilities

greater than that required to handle traffic at other times of the year. For passenger transport,

total carrying capaci.ty must be related also to maximum demand at any one time. There are the

peak hours each day in cities and towns to be coped with.

Frequency

Except for movements by pipelines and conveyors, transport is not continuous. The movements

are regular or irregular spread, and the interval of time between the movements may be long or

short. ln relation to goods transport, frequency of movement has the following advantages:

J. It reduces the necessity to accumuíate goods in storage before and after storage.

2. In a two or more phased transport service, loss of time at storage points where journey is

broken is less.

3. The dispatch of goods required u;,expcctedly but urgently can be expedited.

4. The mmlber of places where stocks arc hdd can be reduced provided that the frequency

of transport services can meet the demand of buyers.

l f Of tl·ansporl service means less waiting time and the possibility of a greater

peop e, requency ,

of travel withina limited time when a journey is to be made in two or more stages.

8
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means that the movements are either at evenly spaced intervals or

· at:known times. Modern life tt 1.
.

1

.

,·

.

ims argc y on the clock, and the certamty that transport facilities

•

will be available at specific inte1·vals 1 'ti
·

bl
·

or a spec1 1c tunes, ena e people to orgamze their personal

?ovements
imd activities accordingly.

Responsibility

People who employ others to carry themselves or their goods expect safe carriage or

compensation for loss or injury caused by act of omission of the transport undertaking.

Responsibility in this regard is a desirable quality in a transport service bul may be conditioned

by the legal liability of the undertaking anel its financial ability to meet a proper claim for

compensation.

Comfort

The physical and mental fragility of human beings makes personal comf011 an essential quality in

the transport of people. Physical comport involves suitable sitting ventilation, temperature

control, refreshment anel sleeping of accommodation of overnight journeys. Enjoyment of travel

is related also to culmination of conditions, which bring various phobias into operation, and

provision of means of viewing the passing scene.

· Acceptable cost

The cost of transpmi must be reasonable \o attract traffic, and any reduction in the real cost will

reflected in greater demand. With lower transport costs, personal travel will increase, because

mostly by the amount that people can afford for such purpose. (William Hay, 1977).

of transport is a technological solution that used a fundamentally different vehicle,

and operations. The transport of a person or cargo may be by one or more modes,

called intermodal transport. Each mode has its advantages and disadvantages, and will

for a trip depending on the nature of the purpose, cargo and destination. While there is

in air, water, animal powered, human powered, rail and land transp011ation.

9



a mode of land transport t" b· .d
.

· ª 1011 es1 ,es an and water transportation system. This mode of

transi:,ortati,Jn enjoined the most J)Opular·t
·

l d
·

fl ·b·¡· d
· ·

.
, 1 y mam y ue to its · ex1 1 1ty an adaptability to can be

exten,led of influence or too e
· · > ·

•

xpens1ve, such as au transpcirtat10n or Jess comfortable and time

consim1ing as in the case of ·¡ t
•

· · · ·
·

rm ransportat10n m N1gena. Although raü transport has now

rec.eived adequate attention by ·th N"
·

G r
·

·¡¡
· ·

d
·

e 1genan overnment. ts use 1s stl limite
,

as 1t does not

offer door to door services like the road transpm1ation.

Some factors may be attributed to the reason of this popularity enjoined by the road transport,

thus:

1. Road are open to use by everyone except in rare cases, hence the cost of construction and

maintenance is not borne by single individuals or organizations but in most cases

transferred to great number oí users in tolls.

2. The low initial cost of vehicic and its availability in carrying sizes enable numerous

private individual own motor vehicles in any size.

3. Motor vehicle can be operated at reasonable degree of safety than any other means of

transportation with the operation requiring no available great skill or training.

4. It is relatively a cheaper mode of transport in terms of combines cost and quality services

afforded than other modes oftransp011 thereby enjoying the favor of the masses.

5. Vehicles, for instance buses are entirely flexible and can be redeployed as circumstances

change where as other mode of transport like rail cannot.

,The fastest growing m1d needs of road transpm1 over the other mode of transport was further

.
fa.cilitated by the economic and social benefit yield to the general human and growth. Therefore,

'

it will be an injustice to this form of transport to conclude this topic without enumerating these

it yields. It plays an important role in the society that becomes an evitable sector to the

and animal survival.

10



2.3.2 Road transport in Nigeria

Nigeria has 194,394 km of roads (lboaya, 2000). Most Nigerians travel by bus or taxi both

between and within cities Dt ·· ·

t1 l 970
·

·

·
· amg 1e s and 1980s federal and state governments built and

upgraded numerous expressways and trans-regional trunk roads. State government also upgraded

smaller roads, which helped open rural areas to develop. ,However, by the mid-l 990s lack or

investment had left most of the roads to deteriorate (CIA World Fact book, 2009). Nigeria has

the largest road network in west Africa and the second largest south of the Sahara, with roughly

108,000 kilometers of surfaced roads in 1990 (railwayfrica.com, 2009). However they are poorly

maintained and are oíien cited as a cause for the countries high rate of traffic facilities. ln 2004

Nigeria's Federal Roads Maintenance Agency (FERMA) began to patch the 32,000-kilometer

federal roads network, and in 2005 FERMA initiated a more substantial rehabilitation. The rainy

season and poor equipment pose challenges to road maintenance (Central intelligence agency

CIA World Fact book, 2009). However, sorne animal such as horses, donkeys, oxen or even

humans are still use as means of transportation in Nigeria.

2.4 COMPONENTS OF ROAD TRANSPORTSYSTEM

Transportation system is said to be efficient if the service it renders possess special qualities

occasioned by the adequacy and availability of a number of factors that make up the transport

system.

J

·

f e ur ractoi·s or components this component though technical include:
t compnses o ,o 1, ,

,

• Motor vehicle

• Motive power

• Road way

• Temünals or control system .

.

·
.

•
. oven and combined to gives transportation system it is capability

?These components are mteiw

(Williams Hay, 1977). Thus:

d
·

-•s on size and the speed of the vehicle. Size and the capacity of

capacity depen sin pai,
.

.

.

.1
•ded motive power (and vice versa). The bearmg capacity and

determme t 1e nee
.

. . -

l t ¡ to the size and t.he load, road way and a number of vehicle per
of the velucle aie re a ec

11



capacity) is the function of a

d

number of paths (lanes, trucks and the channels) in the
ways an the system of operation co .

l
. . .ntio (rules, signals, switchmg arrangement and the

motor vehicle is a mobile con . _
. . .

veyance. The transportation mdustry cannot funct10n as a

without a vehicle but the v h"
1

' e 1c e can be used withqut other components. However, there

need for proper roads and regular servicing.

A motor vehicle could be a bicycle t .

¡
.

· · ·

,

,
mo o, eye e, motor car, bus, truck, railway, engme, airplane,

ship etc. however this thesis ·s 1· ·1·
·

.
· ·

' 1

.

11111 mg llself to the use of cars, numbuses and the buses as the

common mode of vehicles. ln each of.this case of vehicles types most commonly used in the

country, generalization shall me made for the largest size so as to accommodate other types.

For the car/minibus type, they are mostly used during the day both as inter-city vehicle

(minibuses) and intra-city vehicles. The cars which are about 4.8 meters in length, 1.8 meter

wide and 1.35 meter high. It seats by design 6 passengers and a driver. The minibus which seats

10 passengers is about 4.5 meters in length, 1.8 meters wide and 1.8 meters high, though a larger

one are also used with higher carrying capacities of 18 and above sitter capacity.

For the bus type, most commonly used in Nigeria, especially for long night journeys are the

Volvo and Mercedes Benz types, which are about 12 meters in length, 2.5 meters wide and 3.15

meters high. They seats 52 passengers comfortably.

2.5 THE STATE AND DEVELOPMENT OF BUS TERMINAL IN NIGERIA:

Since the establishment of the federal urban mass transit the year 1988, there was comparatively

l. h d 1 ment of bus terminal among the mass transit infrastructure.
Jttle toward t e eve op

d 11 t ti ere was only a strategic interstate terminal development built in

(Bolade,1988) reporte ia 1

.
•

d K d ma by the federal mass transit authority (FUMTA).
Lagos, Omtsha, Abup an a l

.
. d ther terminals developed by the state transport authority

However these tenrunals an °
.

.

d
•

t
.

s of adequate facilities expected of a well used designed

nationwide were hand1cappe m e,m

The anomalies can be attributed to:

12



Afforded buses among t\ .1e road transpo ·t

lnass transl·t
1

·

components by the federal government in
' programs.

fact that the federal urban Illas t.
.

' s rnns1t programm h'ld f
.

l.
h

.

.

e was a e 1 o cucumstance. Introduce
esson t e worsenmg transport eris·

.

N. . .

.

. . .

is Ill igena pnor to 1988, which tend to turn the country

¡nto the stage of 1mmob1hty, thereby c.. I'
.

npp mg the nat10n tr?.1sport sector.

The general consequences of the above f .
. . . .

act01s on the bus tenmnal m N1gcna are no\ farfelched

these among other things is the c .

·
• •onve1 s10n of cx1stmg structures into terminals that consist of

mainly offices and stores with th •
· · · · •

, 0 e1 activities of bus s\at10n taking place in an open available

bat spaces.

BUS TERMINAL

Bus terminal is a structure where city or intercity buses stop to pick up and drop off passengers.

It is larger than a bus stop which is usually a place on a road side, where buses can stop. It may

be intended as a terminal station for a number of routes, or as a transfer station where the routes

continue. (Wikipeclia 2015).

Bus terminal complex consist of the main bus terminal, ticket booking cubicles, restaurant,

shops, arrival and departure areas, both with baggage lounge and baggage offices and water

closets, terminal management office and national union of road transport workers office with

lateral space for renting. The bus terminal provides both unloading and loading bays. The design

includes two separate wings for arrival and departure lounges, connected through a huge height

círcular atrium. Curve in concourse design employed helps match a larger surface aiea to a

smaller human scale.

BUS TERMINAL TYPES

O h d I b S Services have evolved into several operational categories and the

ver t e past ecac es, u

characteristic of bus terminal types. The types thªt exiSt are:

13



¡\irport city bus terminal

This type is usually primarily for the trans or
. .

. .

_ _ _

P tat1on of an mrlme passengers from an urban center

to the maJor airport 1t serves. It is usual! ¡
-

_

Y ocated 111 the urban center accessible by local system
taxis.

Urban suburban termina\· -This
·

t f
·

.
- ,

· IS a ype o termmal facilities which may be located within the

down core of the control business er t
-·

1

,
· · · ·

• IS ne as a passenger s collect10n and d1stnbut1011 center a

rapid transit feeder stªtion. It is characterized by a diversified bus route structure and high

turnover of commuters b)' bus type o 1· A
· · · ·

· · ·

. pera ions. n important cons1derat1011 1s bus access1b11Ity.

Separation of access by ''ilyovers", tunnels and exclusive bus lanes on adjoining of other traffic

now.

Suburban inter-state bus terminal: - These are normally located at the outskirt of the city

center to avoid traffic congestion and heavy investment associated with central city and or airport

terminal facilities. The terminal is usually located to inter-state highways connecting with major

cities or regions and in many instances serves the increasing outlaying urban sprawl areas. Over

the years. this terminal type has serve "commuters" type function where workers in the central

city parked their cars and riele buses to work in the city center. Hence, it is often called "park anel

ride terminal".

2.6 CIRCULATION IN BUS TERMINAL

Organization of space describes the influence of the spatial environment TO the health, the mind

and the behavior of humans in and around the environment. Bus terminals being what they are,

h di I b .¡· huin·ms and vehicles that are on transit. Humans, goods and vehicles
an es a arge num er o , '

· ttire and require diverse services. The diverse requirement usually
are usuaJly heterogeneous m na

I

•
·

1- wl1ich only proper organization help to ameliorate.
cads to a chaotic mterac 1011

.

·
, movement in clear and easily identifiable direction 111 the

ln order to achieve harmomous

terminal, the following concept should be organized.

• Circulation concept

Zoning concept

• Traffic flow
14



Vehicle flow.

CONCEPT

terminal this is the most criti·cal 1. t
~

· ac or ol plan
·

'fh
· .

l.
. d

.

' nmg. e CU'culat1on concept is such as to

allow 01 easy an unlundered access of d
•

.
..

' pe eStnans to the nucleus of the terminal i.e. to use the

pedestnan traffic as the denominator of I

·

.

•
..

. .

P anmng. Arnund this nucleus the vehicular trame can

perform the hmct10n properly and interact' b.ion etween the two should be reduced as much as

possible to the loading dock. Segre at' b .
• •

.
. . .

g 1011 etween the pedestnan and vehicular traffic is a very

unportant cons1derat10n 111 the planning of such a facility.

The circulation pattern would also se k t 1·
·

·

e o 1mlt passengers and casual users to certam area for

security reasons anel easy management of the facility.

ZONING CONCEPT

The zoning concept is strongly determined by the circulation consideration of the terminal. The

entire site is zoned into three major areas.

The nucleus " this should be free from vehicular traffic.

The nucleus periphery this could cater for vehicular traffic and loading docks.

The auxiliary periphery "" this would ?ater for auxiliary and support facilities of the

terminal.

This zoning pattern is to allow for easy identification of restricted arcas and to ensure that there

are no loose ends within the terminal which are easily pul to misuse.

TRAFFICFLOW

Paiiseng,ors anive the terminal mainly by bus from the city core, by a private car or via the bus

provided in front of the terminal. He walks in through the pedestrian course way to the

building. At the core of the terminal building is the passenger waiting, which serves to

other facilities. The passengers picks up his ticket on anival and immediately hands

h. b J:'

.

• ver to the waitiI?g hall. The ticket acts as his pass to the loading

1s luggage e ore g01ng o

c:.coiaccnuse,
,

h 1

·

1-
. t

, wh¡.ch bus the ticket is for; the seat nm11ber is also indicated on

?, wh1c a so me 1ca es . • •

th gel. 11,oves f,·om the concourse to the waiting hall while their

On arrival. e passen
·

•·

15



baggage is discharged to Lhe baggage e li -

.

0 ectton room from where the passenger picks them up
ticket.

l·f arrival is at the odd hours of the mo -
·

.
-- - . .

_

-

111mg 01 wa1tmg tnne 1s much, a more comfortable refresh

is provided for, flanked with concessional areas where the passenger could do some shopping.

Exit for the passengers is by the same pedestrian course wa)( to the bus stop.

VEHICLEFLOW

On a typical bus routine, they come into the terminal in the morning picking up their ticket as

they do so. The ticket would specify which route the vehicle intended to go on and time of

arrival. They then move on to their respective hold points till they are called to the loading docks

to pick up passengers during which the driver could fuel his vehicle. After loading, they depart

through the exit gate dropping the tickets which indicates their exits.

On arrival from a journey the vehick picks up a ticket and goes for checks within the workshop

complex, washes and refuels the vehicle before coming to the hold point.

16



CHAPTER THREE

methods used in gathering data is the use of case study. Case study serves as an

j¡nportant instrnction for systematic research procedme, thus an in-depth study of some bus

tentúnal and other related transportation facilities were ?onducted to identify administration

structural system and general functional layout. Other methods used include literature review,

interview with personal concerned verbal discussion with individual or groups direction or

indirectly affected by each of the building under consideration as well as the authors' observation

at various location of the building. For this project, three existing bus terminals were studied,

they are:

3.U CASE STUDY ONE: KATSINA STATE TRANSPORTBUS TERMINAL

3.1.1.1 Location

·

d
· · ·

·

t erati on and workshop
The tenninal comprises of three uml, the a m1mslration urn

, op

l()catcd at: Administration located at ministry of works housing and
department and they

t l

. GRA r·o·ic! ko1'ar· durbi Operation located at kofar yandaka along Batsari road
transpor a ong · ,

,
' ·

d I f . . along Jibia road katsina state.
and Workshop department locate al rn m guga'

3.1.1.2 General assessment of the terminal

.
. .

.
.

l are rectangular in shape, the walls are made of 225mm

Most of the structures m this termma
. . d 1

- .
.

tl ffices are 300mrnx300mm ceramic tiles an t 1c

sand creed block wall and lbe tmishes 111 1e 01

of coal tar to some parking spaces.

17



Observation from th e case study

Plate: 3 .1 Vehicles and passengers are expose to weather due to the absence of canopies.

(Source: author field work)

·

i
4 --he tenninal.

Plate: 3 .2 Lack of proper dramage 11 '

(Source: author field work)

JS

\



º'
'{d-

,.r.,

?h¡??

Plate 3.3 The sole entry anel exit which result to tranicjarn.

(Source: author field work I

Plate 3.4 Indiscriminate parking of vehicles by staff.

(Source; author field work.)
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Plate: 3 .5 the workshop of lhe terminal

(somce: author fielà work)

1rt

. . hall. (Scurce; author field work)
te: 3.6 showing temporary waiting

la

20
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Plate: 3.8; The workshop iay-out of the terminal

(Source : author field work)
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Merits of the case study

Good management system int\ .
.

1e terminal
Use of coal tar as a finish to soi .

.

11e µarkmg areas.

De-merit of the case study

Poor relationship between eacl1 d epartmcnt

One entry and exit gate which result 1 1. ri·
.

o ra 1c Jam,(see plate 3.3)
Poor drainage system in the terminal,(scc plate 3_2)

Un-organized parking space for buses and staffs vehicles,(see plate 3.4)

5. No space to develop other structures and hence no room for expansion.

6. Absence of toilets in the o fiices.

3.1.2 CASE STUDY TWO: l(ADUNA STATE TRANSPORTAUTHORIY TERMINAL

3.l.2.1 Location

The administration unit and workshop department are located at kakuri area, Kaduna north.

Operation department located at unguwar sarki Ahmadu Bello way opposite juma'at mosque

Kaduna state.

3.1.2.2 General assessment oi' the terminal

The building plan/form was rectangular in shape, most of the wall are made of 225mm sand

screed block wall and cement sand !1oor finish in the administration and normal ground land at

parking spaces.

22



Observation t·rom th e case study

í'J.® II f'[l¿7 n r:itlffi"3

Plate: 3.9 The administration block i11 th t
.

e ermmaL

. ¡¡,!fr
,??-..,

Plate: 3.1 The waiting hall inside the ad111inistrnlit>n.
notice the sparse seats for waiting

(source :author field work)
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Plate 3.11 The unplanned nature of the terminal infront of the temporary shops.

(Source; author field work.)

Pia
""

. (source:author
field work)

.

.1 mg spaces.
te: 3.12 Car wash area within pai e
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¡?•?{'r"l.}W\.I
V.,'t.?.,õ

y¡,;,,,-<,

,.,v,.>.!',
,l;,;\{5

•·Plate:
3.1 The lay-out of lhe terminal.

I.

i
1·
?.,.
.,¿··.
Ek
llf 3. No space to develop other struct:.:re and hence r,0 room for expansion.

¡l:e• 4. Poe< a,,;wgesystcm, ,he<eoroiwl \ra<l ID m-,hY ,spec>lly <lmlog rai,y oc=•

í?:
5. Uo•e<g,mized pa,kiog spse?

'-(·._ ..

???,¡·,

Merit of the case study

1. They have accommodation for late passengers.

De-merits of the case study

l. Poor relationship between each department.

2. Traffic conjunction at the entrance.
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3,1,3 CA.SE STUDY TIIREE: Dlr,, ,

I Sl<. llLTR\ MODERN P\ .

3JJ.l Location

' RK.

The terminal located at dutse along ?I .
_

. h\Wann road o) .

state-

1 poslle farewell restauram , . ,
1uUb1.: .. 1gawa

3J.3.2 General assessment of ti ,
.

1c termmal

Most of the structures arc re 1. 1

.

e ,mgu ar m sha ,

j. h fi
·

I

'pc, lbe are made f Y>
-

most o t e uns 1es at this term· I
. .

0 __ '.>mm sand creed block an 1

ma is oi concrete.

,

Observation from case study

Plate 3.14; The NURTW office in the park

(Source: author field work)
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{DI?

Plate 3-15 The passengers waiting arca in the tcrminaL

Plate 3J6 Rental shops in the tcrminaL

(Source :author field work)
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Merit ofth e case study

¡, The park has two gates b tio 1 entrance ' d
.

2
The park has all its units 1-

.

an ex1t gate
·

- nit.
·

J. Vehicles are organized in their .

parkmg space s demarcated with kerbs.

De-merits of th .,.
e case study

l. Exposition of vehicles and passengers to weather
2. In adequate number of offi ,

.

.

·

ces m the administration
3. Small workshop (see plate 3_17)

4. Improper use of spaces due to l· k _. .

dC of planmng.

3.1.4 CASE STUDY FOUR

Case study four at kuching Terminal Sar· al M .

, aw, , alaysia.

3.1 .4.1 Location

Kuching Terminal, Sarawak, Malaysia. It lies along Latitude 4ºNorth and Longitude l03ºEast.

3J.4.2 Description

The terminal is a contemporary colourful building designed to admit adequate light into the

building without glare or tropical heat. It adopted a rectangular plan for the structure. Site

planning concept is a radial space set. Multi coloured aluminium composite panels were used in

cladding the strncture. Some area that required day lighüng was covered with double glazed

glass.
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Observation f rom the case study

=

I
i
?i-
iii-

I
I
I
¡¡-

I.,...
¡ Plate 3.19:Strcct view of Kuching Terminal (Retneved from the net, daily arch)

¡,
!
=
•
!

J

. ,d from the net, daily arch)

?-• Plat
.

I

.

¡ icle "1ccess (Retrieve
- e 3.20: Kuching Tern1111a ve 1

•
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Pl;ite 3.21 Kuchmg lcrmiml lay-over pe1rking area (Retrieved from the net, daily arch)

;t·
I

_ _J;? __ J)?' ?:}

f'la1e3 ?'.l· .

·--. Kuchmg Temünal general parking
arc:1 shov.ing reversing pattern.
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Muit ohhe, cue study

1. D.epmtr.Lll'e ,Ci"IJ.uül:ircJ:g¡:• -c0;m;'.i5,15 wt •:l: ,,ciiúm:g area situated close to twelve aisles, each

leading tm-;.:1 DIT?J'J'\'f)-il"T oill.0,;¡·1,illl G.iD' tiirut· lM\JGr'.img wtattàt'IB:S-.

·Gener.al "i\? 2\Ti::.!l •D0•illiil;v,f'u£t'.i' ,cefo SÍitci!l1Ig =,. shops, security post and ticket stands.

D'<'-file-rir üf the c»se study

l. I.re :5.Í1e fu; ±&m_g 2\ ¡ptFLUJ] ¡¡''Jlúlt1-1E 10{Ü:¡¡nk,1}uatepmking and the undergroundwas not

properly .0±,'!ÍÍJ;Dl'D l.S mt ?--"""'º; ,,mDy 0'Jlêc <i:auJ til, pull ou1J a:n a time in each column. This is as

:axesrfu-0f1!!.hf: nt&ili:mJ1t:0.t s,.fiBó" tJ::iirr i,1Tu foe!lWeen the-wlun1ns.

\ j§>

'?

\'
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pEOUCATIONS FROM CASE STUDIES

Problem common to all terminal in I( .

atsma: ·is a l
rvation of some motor parks and bus st t' .

' ' resu t of exploratory survey andse .

.
. a ion u1 Katsina the 1i

I

.

jnent;
' 0 lowmg common features arc

• Most of the parks are centralized resultin i .'· _

.
..

g 11 complicatJon of urban Centre.
• Most are bmlt temporary structm?d of .

_ d ,

" some Simply fenced round. The layout is usually a

large uncovere spaced for parking with s I!
.ma stalls aligned along the sides of the fenced

patts.

• Most of these stalls carry out füncti f ·
-on rom selling umon offices. petty trading, drivers

shade etc

• The waiting passenger usually site inside vehicles waiting for other passengers. Both

passenger and vehicle are unprotected from the weather.

• Most of the and station are accessible marshy rough (especially during rainy season),

dirty uninviting Passengers to move unload and load. Also there is no definition

coordination and improper use of space due to lack of our poor planning.

• Consideration is not given for expansion to accommodate increase in number of

passenger and vehicles.

l absent in some unit of the motor parks and the
• Maintenance: this is conspicuous Y

stations.
. b

·

. rvice and facilities such as drainage ,
water

• Poor and grossly madequate asic se '

electricity.
• Absent of all clement of landscape.
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'f ¡ 'fllE SITE
.;1.

;:C ·• stTE LOCATION
,.,1J.l
'e

·te is located in katsina state, at the ext.,
·{:fheS'

.

. .
.

. ,?me margin ofnorthe .
.

.

phic coordmates ot latitude ¡ ¡
ll

30 m d 1 'N
m Nigena that hes on

1 _, l and longitude 7º and 9º
.

.

• It has a land mass of about ,, ?60k
? m north western

·,1,oena. -- ,., manda '·
'.)?"" population of 5 80 I )-84 which .

b d
·

K' is· •

·

,
• '

, 1s ase on
·,

Ih ?006 census. a ma 1? one oi the oldest urb
',,.e? . .

an centers of Nigeria believed to have been·

ished ml lOOAD as citadel and political cap'ta!.
•

1 ln the pre and post Danfodio
·

s Jihad, of the
century. It has its roots stretching back considerabl , b e th . . .) e,ore e advent ofBnt1sb colornzers

<.A has served as entre port to the Saharan and ti·ans Sah tJ d (I.auu ' -

, aran ·a e sah,2011).
'\nie site for the proposed Katsina Slate Transport Authority is located along Dutsinma road,

Jatsina State.

CHAPTER FOUR

?Tochoose the site for a building project many factors would have to be taken into consideration.

;

especially site like a tenninal station. Factors like Space, in case of future expansion, the site

:,location itseli? climatic conditions. 1emperature, geology and topography, transportation and

:'lraflic flow. existing land use and future trends, assess and circulation, utilities and

'>environmental problems.

f'ig.4.1.

, by dept. uroyu)
. "

( •ourcc gcograp
and environs, s
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SITE CHARACTERISTICS

,: ?

I
·?'·:?t;;:r;;;J,· -

?-,,;.-llk'IC,-
??N, :?.111, £',???.-·'.?,;...:·_??.,.

The site is characterized by the following natural factors:-

I.,,,
I,
?

I
?"
I. -;e-_-

??'-·
at:•r.
ii(¡,,,

·1··?.-.
?.-
Ir
!!.f•{,

i.lflit,.

• Geology: This is the type of rock below the surface of soil, the depth, and the

characteristic frature cf rock shou;d be identified, such rocks could act as a

foundation for many b1üldings these are natural and could form visible

landforms. The stability of such geological formations is also important

• Topography: The form of land is called its topography of the site which is

relatively flat. This ¡5 the most important factors to be analyzed. Geology and

the slow process of natural erosion (soil being wom away because of wind or

'bl e . 1andconns and slopes.

water) arc respons1
e ,01

1'

li L{ d. ·raphY provides
information about all types of water bodies

• ydrography: , y 10g

. d ti e site lakes, stream, any marshy land (swamps), or

present m and aroun 1
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natural wells It ais. ' o rev !oea., the availabilit . .ªnd the depth at Which it •

.

y 01 olherwise of a groundwater table
. ts avallable. Th .

does not show the pres
e

physically hydrography of the site
.

ence of any lake, strea .

• Soil: The different types O, .

111• mrushy land or natural wells.
,

t soil present are an l

• .
.

land, foundation, suitabil't .

ª yzed. S011 decides the stability of
1·Y, excavation er

·
.

the top soil is esse t' 1 f;

' oswn, dramage, and plant growth (asn ia or good plant 'r wth)
.

important facto .

1 b. .

g O
· The heanng capacity of soil is an

1 0 e cons1clered wh'l 1

.
. .

.
.

.
.

1 e ocatmg bmldmgs. The soil type for the
proposed srte is considered to b l

.

e alente.
• Vegetation: A study of vegetatio h 1

.
.n e ps m locatmg large existing trees, which

can be retained. These .

b ·d .
. . .can e use fo1 prov1dmg seatmg. The ecology of the

area should also be exm
·

cl
1

• , 111ne to mow what plant or shrnbs would grow in that
area. The vegetation on site has located some large existing trees that are not

many staged within the site. These trees shall be removed and replace by

planting new one in other Ío avoid inconvenience during the execution on site.

• Climatic factors: Across a piece of land, the elevation difference, character of

topography, vegetation cover, and water bodies influence tbat climate of the

area. On the other land, precipitation and temperature are the major factors

affecting vegetation in cool and temperate climates, vegetation may be used to

block harmattan winds.

, ·r1 •e are three main temperature seasons, a cool and dry season
• 1 emperature: 1e1 ,

b (
" bruary following by a hot and dry season which last

last from Novem er O re '

·d M This is followed by wet season which is warm, with
from March Lo 1111

- ay. '

. .. 0

b ut26ºc and a a drnrnal range of about I O e,

mean monthly temperature a o

raising to I 30c in September. . . . .

. ·t f the dry season, relative hmmd1ty falls

II
,

dity• At the st¡¡¡ 0

• Relative · umr ·

0

• November with stabilization of the easterly
0

· October to 301/o m
from581/o Ill

. " and 25% in Febrnary.
f 11 to 28% m January,

winds; it further ª 5
. th month of March and increase from

.
. ,,, rt< usually 111 e

.

• Rainfall: Raintall s'ª ·

.

1

. eak in the year. Annual total ramfall
. • us! wh1c 1 is P

3]4 ÜJ11111111,-ug
137.2mm to ·

·

f 884.4mlli,
lies within a range 0
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la:·.·.

I
,.

• Cultural factors: L'
lnk:ages, trafficcirculation on 01.

and transit
1

adjacent to .

- ve licular and pedestrian

sanitation,
site

,density a
I flwater, gas, electr· .1

ne
·· oor area ration, Utilitics-

h' t
·

f
ici Y, stormis one actors- historical build'

water drainages Exiting buildings,

E · · tngs and landn k• x1stmg land use: This i
.

1ar s.

. .
.

mphes a survey of the .

it ts residential e .

piesent status of the land-whether
.

'
' o1nmerc1al, industrial 6i- . .

.
. .

adjacent site will 1

,

iecieational. fhe ownership of the
a so affect the land smveyed.

4,1.3 SITE SELECTION CRITERIA

The following criteria some of which are •

d
. _

cons1 ered as the key point or measure use to appraise
a bus ternunal periormancc which will al b .

. ..so e used to test the smtab1hty of the proposed sites.

a) Land use provision as regards I ¡· f 1

" .. · · ·

' oca 1011 o sue 1 1ac1h11es (Bus Tcrmmal) 1s located

outside residential and commercial land use, but close by them. The location should

be a less intensive land use area to avoid environmental hazard which are tied to such

facilities i.e pollution, noise anel gas.

b) Location with respect to the regional route since the terminal is for inter-city/intra-

city road transportation; its location most enhance easy linkage from regional routes

and as much as possible reduced the intra-city transport conflict with inter-city

transport while making intra-city transport accessible to the terminal to carry away

passenger brought, going out.

e) Accessibilities to both inter-intra city routes for maximum utilization.

.
.

b I se -by this refers to service such as dectricity, water

d) Essential services muSt e e 0

supply telephones service lines etc.
.

.

'

. onvenient access to all potential users.

e) The site must be optm1um, c

4.1.4 SITE ANALYSIS
. al is and its may involved physical

s·
. .

.

1

. f pre-design
an ys

. º . •

Lte analysis 1s an mtegra pai 1 0
.

d climatic site analysis. [he site climate

.
.

.

I
aesthetic acoustic an

. .
.

.

infrastructure ecolog1cal, cultuia '

raphy Climatic site analysis should
'

. , d cover and topog '

determined by cli'matic variables, gicL>ll
1

·ng and cross- vegetation, treatment
.

anc spac1 ,

t orientation'
provide design guidelines for layou ' ?

..
·

?e"?--,; ¡ff;;l)\\\1J11
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between buiicling, shades tre es, courtyards
I, s iape and hei ht f . .

g O bmldmg as well as

The physical site analysis involves
. .

the types and de .

foundat1011 design. Analysis has sh ,
.

Pth of s01] and substructure for
0"- 11 tliat the site soil t

•
.

texture intimately with fine e "' ype 18 latente mainly of coarse
'1e",, anel has a sufficieµ.t b

.

b) No presence of any water 1
1.

· eanng support to foundation.
)oc Jes, such as strea li .

'th' 1

.
m, we swampiest and drainage found

across or w1 m t.1e site.

e) The ecological site analysis deal
·

1Wit 1 dominant plants and animal communities their
self-regulation and sensibility to change

·

'

'
, mappmg of grnund cover and trees to be

retained. The dominant plant found w h. b 1·
·ere s IU s, ew large trees mamly of locust beans

type staggered within the site. None shall be retain because the staggered nature could

obstruct the execution of building during setting -out.

d) The infra-structural site analysis covers existing building, roads, pathways, and all

services including electricity, sewerage, water and telephone service line.

e) Acoustic site analysis maps out the sources of noise which is mainly from the passage of

vehicles on th.;: highway. This can be prevented by proper organizing planning. and

building design.

4.2 THE DESIGN

4.2.1 DESIGN CONCEPT

.

li two concepts in the design trends of bus
Research study has shown that there are basica y

terminal, they are:

• Linear concept
• Radial concept
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:

·rhe functional units in this co
·' .

ncept are
·,

determined
the dtrection of mo normally anan .

? .

I
.

vement Tl . ged m strai h
.

,e
¡¡Jld terrnma s to av01d long spa

.

· 118
concept en]

' g t lme pattern and ti b

- .

n cornclor 1ance ex .

1e us area

in [arge station and terminals.
and undue vert·

1

pansion, and is best for bus st
ica segre ti

.

op
ga on of c1rculations mvolves

I

I. - I,inear concept:

--{)

\
PARKING AREA

\
A

TERMINAL

CCOMMODATlON BUILDIN<; ADMINISTRATION

PARKING SPACE

Source: Abdullahl, 2002

2. Radial concept:

Thi, concept makes the entire faciíity in bus terminal radiates from central point, which serves as

the focal point or sort magnet that attract people. It ;s a form of service concept that gives a

maximum utilization of functional ,p«ccs and district identity to vehicular areas in the complex,

which reduce conflict between vch1,::alar and pedestrian circulation to the minimumlevel.

1-
,-

/---
1? (

I
•

I
I\

1?
ir·-

?1



i . this project the linear concept
}]01 . .

.

Was ado
1

'••••·.,anged
JU elem and easily ident' f bl .

Ped because ti f .

-.- ar,
1 1ª e chr

·
le unction I

·

1,_·,_.-?_.e tenninal.
ect1011 in order t h'

a tmlts are norm all y
-v•. · -

0 ac 1eve h
.

:e;·· _

annomous movement in

v4;Z,2 ])ESIGN BRIEF
,·.,

J:'ftebriefforthe proposed bus te· .
.

)',¡¡ttivities taking place within the t?:??al11s
developed for well coord· . f . . .

r•
ll1a complex. ?.

ma ion and s1mphc1ty of all

. These
facilities cm1 be grouped into ti r .

>
1e ,ollowmg:

J. Administration unit

2. Terminal complex

3. Workshop department

4. General auxiliaries facilities

5. Accommodation

4.2.3 SPACEREQUIREMENTS

Otherwise known as schedule of accommodation of each functional unit is taken into

_ consideration in the design stage of this project. Success cannot be achieved in design if it does

not meet the need of the users.

This varies from one function to the other because of the various form of function to the others,

because of the various activities that will be undertaking, the spaces are allocated putting in mind

furniture, circulation and utilization areas. These form the basis for determining the spaces as

table below.

ADMINISTRATION UNIT

- -··
--

-??NsfüNT?ÃREACM2)--·,?o.-]---?--?
; 4.20x5.40

22.68 I -¡UNIT

Entrance pora?

Waiting

Y--Stã¡;:------?--·
·-
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?}if" "fxec(;tive officer
..

1íí Toilets---·---···-.

: OPERATIONDEPARTMENT

I siN-UÑIT
....

..

---rDIMENSIÓN(M)-- AREÁ(M2)- 1,io?--

Entrance porch ----?--7-5.00 x-f60. - -

48.00
--

C-
- -

2 Ticket collection
--

r,60 x 14.60 110.96
------

---·Hat?l?ge?ctio?
. .

¡
s.2O;9.60 7¿-;¡¡--·-

4 Inter-state waiting hall
- --

-15.00 xi 5.00+4.8 x5.0 249.00

.

5 Intra-state waiting hall

1-.-······-·-·-···-
--···-···----

.. --····-
---

6 Arrival waiting hall

r-;¡- -Ptãifo;m
-- ---

Conveniences

15.00 xl5.00+4.8 x5.0 249.00

8.00 X 13.00 104.00

)Ü.ÜÜ X ]9.00

1.50 x I.SO

190.00

2.70

2

2

16

------------ ~-

---------

i,_____ . .. .
. -·-

.

WORKSHOP DEPARTMENT
.

sm--uNir--
---·• -
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iACCOMODATION

;TSIN?-ruNIT
--------

!

,; 2

Entrance -p?rch

RecepÜ?

DIMENSION(Ml
4.Õõ-iz 6.00

·

4.0Õx 6.00

.. T-·--s-t-ai-rh''aü--
-

4

AREA(M1- NO.

24.00-

24--:-00-

1s.oo- 1

13.63 ¡

_
?--l} X

l_:_8?-- -?-??--L2_.700-=?=l?J

.,4.3DESIGN SOLUTION

4·3·1 MATERIALS AND coNSTRlJCTION

};}hisexamines the performance
and the expected efficiency of the individual composition to the

(ºv?all fünctionally of the entire project.
This part will be based on the main cmnponenls of

tbu11d·
'-/

mg namely foundation, floors and the roofs.

(,

i_l3.1.1Materials

\;The success f
.

.

_ .01-
~ct ¡1· es 011 its ability to withstand Jong use and return

õ,,
-

_

o every construct!oll pr .

v "
.

•
.

.

:,,¥alue to th
.

_ ,_. ,f:i; ct the choice ofmatenals 1s of paramount nnportance.

,,.e,.
-

.-

-
e investment made. 1 o t:u s ? ,e .

.

.

.{ __

lhe choi . f
, 1_.

.1.
d to a relatively

small range foi the reason of so many

,e
-

-• ce o materials has been 1mr .e
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oo,J
condition:s. Ho,\e,·er +· •

•
, ,or the

based ,">n the tollo,vin<> .

Pl.lrpose of this .

,,; conditions• proJect material
'

s to be used are

Jfo.:,t
purabifüy

(cl :suengl.h

{d) . A1..-cessibifüy m materials
·

(e)
Strnctur..tl subili?

·

(I) Fire s,:curity

<g) Teclm-.1iogy

{b) M&ntea:.mce

(ii Resi;;UTh.--e ,o environmenUi ..• 1

.

.

.

suc,1 as soiar ct·
.

.

(j) A?-.:: Y3.l1.k'
ra 1at1on and ram.

(kl \\'eight

3.h:JYe' n,
·

d,.,enuone factors the h
.

f
·;

. _
.

.

• , . .

e mee o materials for the proposed bus

;_.? wmillJ oe oo...c.c<l ün the follm,ing materials:

L
;"'"'.;::??-:.:? ,_?in_ion,ed

concre1e, pre-casi and plain in-situ concrete.

s?:32 -?-r2.-.c.h.S 10:r üJing of floor beds.

?.::L::re? N0.::ks for partírion and load bearing walls.

S-te-.err- 1£',.:- 7,:-0f 51ll..lcrures and railings.

\\"ü;)<i- l:--é•' D sun and han:hvood úf different sizes and shape.

1)Ih::- ffrT sekz-i;:.6 1tes :rn.a1er:ials are because the selected materiaJs are modem building

smmd. welcoming and attractive. The material can also

a¡¡¡,¡ft ?-&r,¡p;Í ,.,, . .,-js,:n.:;;1Jor, ,,cdmulogy shall be applied in the construction of the entire

. , .
, , . ? _ ...

: . f he site shows that the site is well drainedbecause of the

loo1? fn}3J V,U J!°;l:;.J1-C?
1,;0n O 1

.. .. cta•ion iO be used is then chosen- The structural frame system

tis kl; &.é?, tr•e i)P"' onowr, ' '

, fthí• roject in some part of the building. This

? <Jji.iH bí:'. ,.::mp-Joy-a!
for \he purpose

O

.;; all horizontal and vertical loads to the

, ai suv!)Ort and u:am
·

?Jd¡__"§ Jf(cl..1::il Jr'.efí,e m: '
· • ·

b
·

callY for the purpose of better

,
. ,, .

'>
¡¡nd slabs, asi -

?? U.JC ¡,;,r;}¡Jj'f!J)O,
,JI.?
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understanding of the construction technology and techniques, the whole building will be dividedinto Sll"uctural elements and emphasis should be laid on each clement.

4.3.1.3 Foundation

The foundation of the building constitutes its substructure and acts as an anchor between thebuilding and the ground on which it is built and also, distributes vertical load from thesuperstructure to the ground.

Foundation is the major functional unit of sub-structure, sub-structure is the part of the buildingbelow the ground leve] and it support the super structure, The foundation carries the load of the
super structure which is transmitted through load bearing wall to the foundation, from foundationto the sub-soil, The suitable foundatío,' for this,project is strip foundation, this foundation type is
selected clue to good bearing capaci,y of !he sub-soil, This fow1dation is design to transmit both
the live and the dead load. The foundation should be design in such a way that no significant
settlement/movement will occur clue to unequal loading,

4.3.1.4 Walls

Walls constitute those vertical clements of a structure which compartmentalized its space in the
borizontal plane. They may be load bearing and non-load bearing elements. The external walls
use is 225x225x450 rnndcrcte blocks while the internal partitions shall be made up of
J50x225mm. The interna: walls of.toilets shall be finished with wall tiles.

b d j, "nodized aluminium frame and glass, timber and steel as panel doorsDoors arc to e ma e O '' •

b fi d Also special security doors shall be provided for thedepending on where they are to e ixe ,

.
,, . , r f+'fl· -? t ty·pes will be employed, these would mclude ve111calterminal, Allununmm wmclows 0• ll, ei?n

.

A.3.1.S
Roof

. .

fing sheets will be used in the roofing with timber roofing members inlong span allumnuum roo I

fi
. bers shall be used in the workshop.

,

.

.

.

. . , 1modation, steel roo mg mem
e adm1mstratrnn and accon

.

t t outlook not compromising conditionsfi l and cons1s en
be made to give a ?ma

the selection of materials,
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·
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i

I...
?

4.3,i $.ERVICES

4.3.2.l Electricity

!(atsina state transport authority shall
1 lave

electricity •

1

,bich is the Power Holding Compai f N' .

801PP Y from the municipal supply systemv. 1y o igcna (Pl-ICN) r .

·te None the less a generator hous .

.

1

me, winch runs directly in front of the
s1 . e is a so provided for effectiv. , - . .

ª of power failure from l'HCN
l

.

,
.

.
.

\. eness and comtort at all times m
"" case w Heh 1s mev1table.

I-
I
I
I

4.3.2.2 Lighting

Light is the electric magnetic radiation with w· 1 1

. . .ave engt 1 capable oi causmg the scnsat1on of
vision. In other words, it is radiant energ .

d b
.

) sense y the optical nerves. The sun is the highest
producer of radiant energy. The 1m?or obicctivc 0¡· ¡¡ ¡· ht' d

· ·

·d ·fi, 1c 1g mg es1gn 1s lo provi e a spec1 1c

illuminant on task. The natural day light, finishes adequate illumination for only l O to 25% of the

total work time and it travcls/covl:,S a distance of about 6meters only. Artificial illumination is

installed primarily for seeing, but it could :,ervc architectural purpose.

'foe design is based on the integration of both natural and day lighting while the wiring system

shall be conduit system. This shall supply electricity requirements, to avoid energy wastage. and

energy use such as lighting system shall centrally control.

I
I
I
!
I,
I
...
ii
i'

I.·.·..
·.·

Í:
I;.·..

····
:º•

?r

4.3.3 SPECIAL DESIGN CONSIDERATION

4.3.3.1 Cooling
• •

·

¡ experiences heat during the dry season with temperature
Katsina like other towns ol N1gena, a so

. l, 1fortable at times. ln order to solve the problem
going up as high as 38°C, makmg pcop e uncon

.
.

.
. . .

. I ed mostly especially Ill the termmal wluch 1s

f h ffi
.

. I' system would be cmp.oy ,

o eat, e cct1ve coo mg · ·

.
. A' . onditioning and ventilation plant would be use

l

.

¡
·

l

. or vent1lat10n. 11 e
e evo1d of any natural ig itmg

.
. these plants produce a great deal of

.
.

'
; the structme. Howeve1,

to solve the problem of cooltng ·11

noise most especially in the ducts.

4.3.3.2 Ventilation
_

.
. In the orientation of the centre

, oi vent1lat10n.
. : :¡y as a rnean" rt rds exhibit this attempt.

Natural ventilation is given ptIO!l
. corridors and cou ya

,
•

1
s ·tnd doois, (ves

generally the design al w1,1c ow ' ·

Joyed as alterna 1
•

oulc! be emP
However, mechanical means w
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I ..,,., W•'" , •• ,1,

I'' jcal inspection revealed w t

..•.'I•.·•.
!-

..•.••·:'.t'.'tnóty,w,te< will b, mppe:':,:?:,';?,:t::t• m froot or th, ,it,. '"" ,?,

• ¡\Jternátively,
borehole would be sunk in th

with an effective piping system.'· • e centre to suppl· ?. ement that of the water board.

I) 4.3.3.4 Drainage

?e
-?, The drainage system on the site is designed

.

1
,

.
. .

.
. .

wlt 1 .espect to the natural topography of the site.
The slopping topogiaphy ot the site is utilized ftll .

. .
.

.

1 Y Ill drammg the site of storm water. Storm
water is dramed through a network of concret d.

,

e iamage along the sloping terrain of the site and
connected along the sides of the roads.

4.3.3.5 Sewage disposal

Due to existing regulation, which specifies that wastewater meant for discharge into municipal

sewer must have pollution load not exceeding that of domestic sewage, coupled with the absence

of any municipal sewer with a reasonable distance necessitates the provision of a central sewage

system for the centre. All the sewage lines would be connected to a central sewage system

outside the site.

4.3.3.6 Refuse disposal
·

A (SEPA) is in charge of collecting solid
The Katsina State EnvironmentzJ Protectwn gency

.
.

¡· h, 1 n throuoh sanitary and fills disposal method, in view of
waste all over m habited areas o I e ow O

_

.

·d d thcr private refuse collectors for the evacual!on of

this, the cenl!·e shall liaise with the bom an ° ·

its waste.

4.3.3.7 Fire service ~e

d from the aspect of personal safety, s"-'ety
.

. ·1a· s must be asscsse
Fire risk of various types of bui mg

the extent of potential damage to a

.
. contents. Furthermore,

.
.

.

,of the structure anel security of
d distribution of combusl!bie matenals

the amount, nature an
.

.
.

building depends very largely upon ·

1
fire because the matenals used for the

f st prone
o '

.
. ti e ·1rea o mo

Within it. The studio complex 18 1 '
.

1

brstible materia s.

acoustic treatment are highly com '
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•

,·h ideal way to make a terminal sa£ .

l e e against the d·

t t b anger of fi ·

f¡.
does not s ar ut one cannot rely .

lle would be to make sure that the. ¡e
.

on this, because a lar e
.

·h past were attnbuted because that g proportion of fire that occun-ed in
t e can never be el' •

'd d b immated The f • .

would be avo1 e ecause of the great .

· use o water on hres 111 areas
. Potential for ext .

.

¡
ctríc shock. However, the sprinkl

ensive damage and the possibility of
e

e er system would be strictl .

.
. .

.
. .

, the building. Fire protection Id
Y used m the admm1stratmn wmg

oi wou be of a t
·

.
?-

_ .

_

ype stntable for use with electronic equipment
like the halogen gases types. Provision of fi

1

. .

'

.
_ .

re a mm system particularly in unattended equipment
areas, would be taken 111to constcleration.

4.3,3.8 Security

For structural security, first the stability f th b 'Id' · ·
· ' 0 e lll mg has to be ensured. Tlus 1s to allow for

resistance to both dead anel live loads. The safety of the assets and people is vested in the

strategic security design. It is proposed that the whole site be fenced to enhance security and

discomage trespassers into the property. Extemal security best served by good lighting and

visibility. The accesses are properly lighted. At the entrance to the terminal, a full security

detachment is stationed which allowed the entrance and exit of people and materials (goods) to

and from the centre.

4.3.3.9 Maintenance
- ·k cl

.. ·

clic tun around maintenance chaits shall be provided. This
Regular mamtenancc w01 an pet ID '

_ . . . _

llse al,d avoid u::iexpccted breakdown. The admm1strat1ve umt 1s

will allow for Jong span '

responsible for this task.

4.3.3.10 solar control
. .

. Bed by the use of sm1 shadmg device such as

. . . '· ti . sun is been contlo
.

fhe effect of radiat10n h om 1e ·

. ·tant and effective method employed 1s

. hood. Another unpm
curtains, window blind and wmclow

_ h sitioning of windows is avoided as much
. , ·n such a way that t

e po
the orientation of the bwldmg 1

: se and sunset.
as possible not to face the Sll11ll

4.3.4 SITE PLANNING

of differentThis is the organization
• , ,,arking

integration of other services _,

.
_

. !ation to one another on site. The

function unit m re
.

.
,

cl t :an access c1Iculat10n etc. As a

1 ·peeSII '

spaces,
e eat

47



•

c1TClllaL1Ull is the IUOSt critical factor of
planning. The circulation concept is such as tofor easy and unhindered access of

pedestrians to the nucleus of the terminal i.e. to use the

VI

d .

·
·

'fi

,
. ttaffic as the enommator of

planning. Around this nucleus the vehicular traí 1c can

'estnan1

.

th function properly and interaction between the two should be reduced as much as

,form e

'.

the loading dock.'ble to
¡ioss1

4,3A REASON FOR GOOD PLANNING IN , ,

'

BUS l ERMINALS

To balance traffic How transi·t. d
.

' '
·

, pe estnan ai d
·

. " .

1 motonst use, safety, m1d to create
attractive and eifcctive streetscapes.

, To create attractive and streetscales fh .
.

.

.

l · at p10v1de safe lmkage to public facilities,
shorelmes, and other public opens.

• paces, m1d that complement the aesthetics of adjacent
natural feature and buildings.

• Minimize steep gradient in circuiation patterns.

• Allow safe, efficient access for emergency vehicles.

• Provide direct access to transit stops from building via defined, safe pathway system

• Provide easements for peclestrim1 access to facilities the future extension of this path as

adjoining properties arc improved.

, To provide clear internal vehicle circulation patterns and consideration of pedestrian

walkways in parking lots.

• To set standards for paving, lighting, ªnd other design element;

,

'd fi
.

1

.

I 11·011sh1'p among the users.
• fo provi e a mct10na 1e a

· well as landscape that will enhance human

Also providin spaces for future expansion as

g
. 'ld/h . h wind to prevent tears of roof etc. And also

.
.. . .

.

h d' ·t10n of w1 ars
activities plantmg trees 111 t e irec

I d' d.
·

,

.

cl !are and also to serves as s rn mg cv1ce.

,toward the sun path to prevent unwante g
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CHAPTER FIVE

en aim and purpose of this thesis
-

. ,is ,o show the value o
.

.
.

estrian and the buses. f circulation 111 bus terminal of both

.
, àpter one states the background of the stud .

.

?-

t· Y ot bus terminal in N. .-

¡ ¡

·

·;;_
d biectives the statement of . bi

ige11a. t a so states the aun
r. sn

°
J

' P10 ems of the stud
h. . f th_ 1 d

Y as well as scope of the study and also the
";)sigmficance

o e s u y .

.,
chapter two gives the historical review r b

.
.0 us tenmnals m Nigeria .it also states the types of bus

\ tenninals and it gives the detailed discussion of the ci·i·c I 1- h' h
•

b
•

1\:
' u a 10n w 1c m us termma s.

·

Chapter three is specilically based on the methodology of research which is case studies both

national and international. This chapter helped immensely in the outcome of the design.

Chapter four gives the detailed discussion about the site, its location most important the analysis

on the site. It also discussed about the design, its concepts, zoning, material and construction

and the special design considerati0n.

h
·

- latían and organization in bus terminal is very important
research shows/portrays t at cncu

_ . . .

·h h the provision comfortable circulation premises in the
to our bus termmaJ m N1gena, t oug

_ . . .

_

.
_ _

,

I ventilation and lighting in the main termmal bmldmg 1s

environment. Also the prov1s10n oi gooc
.

.
,

.

1

. d oi·ganization and c1rculat10n oi the passengers
.

1 ¡ ¡ ows t 1at goo
important This researc 1 a so s 1

Ç, .

.

· of passengers.; a:nct the bus can reduce the congestion

53REco 'NDATION
..

· MME ·

d
-

by architects because most of the
l

¡
ild be es1gn

.

b
. ,e,·mina s s iot

dt Is highly recorrunended that us ,, '

.
. bus terminal of both passengers an

,
• in and circulation lll •

hitects know the value oi organiz g

.
buses.

d be designed with full measures, this
,

. iro1unent shoul
-

.

.

'

. b terJ11J11ai
e1W

f b th passengers and buses, aesthetic
IS

recommended that us
.

. and circtilation o o

·¡¡-•h·''-
-

-

.

organ1z111g
'

1 -

. elp in enhancing the ID

49



-

fh ·

·

1tthatwill

value o t e
environment

thereby providing a Conúo1table envrronmeiportation process in Nigeria.
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Appendix 3: site plan

Append' IX 4: floor plan ( operation
department)
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Appendix 7: front elevation (operation department)

Appendix 8: Back elevation (operatiot:
depr,rtn1cnt)
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Appendix 9: section A-A (operation department)

Appendix 10: Workshop e]evatt0n5
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Appendix 11: interior perspective

Appendix 12: exterior perspective
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