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ABSTRACT

Every A properly designed transport terminal is
essential for effective functionality of any city as it
facilitates the movement of people, materials and
goods for socio-economic integration. Incidentally,
most cities of developing countries such as Enugu
Nigeria, seems not to have adequately benefited
from such standard terminal designs. In recent
times, Enugu is faced with urban traffic congestion
and this have attracted the attention of urban
designers in view of urban architecture standards.
This study therefore looked into urban bus
terminals in Enugu metropolis with a view to
determining sustainable solution towards improving
efficiency of operations, passengers access and
management control of road transport services in
the city. The survey design approach was adopted
with a sample size of 400 respondents comprised of
Architects sampled across the 18-formal urban
neighbourhoods of the city. Findings showed that
traffic congestion within the CBD areas like the
Okpara Avenue axis, the Ogbete Main Market area,
the Old Park and Agbani Road axis among others
were as a result of the nature of the city design
which characterized of lopsided concentration of
various transport companies within the city centre
as affirmed by 100% response rate. This study
therefore proposed for the design of a functional
State-of-the-Art Bus Terminal for Enugu metropolis
towards facilitating the transport infrastructural
development. This will take advantage of the
private sector initiative in line with the National
Economic Empowerment and Development
Strategy (NEEDS) framework in order to eliminate
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the prevailing perennial intra-city traffic congestion
that is currently experienced in the city.

copyright@ 2021 cepa

1.0 INTRODUCTION

In most communities, a large fraction
of the working population travels daily in
one form of mechanized vehicles or the
other; to and fro work, not to mention
journeys made for recreation, shopping and
other social activities, goods are also
shipped over a long distance to provide
those materials which are part of the
expected standard of living. Transportation
is an integral part of the functioning of any
society and advances in transportation have
made possible changes in the way we live
and the way societies are organized
(Abdulkareem, 2009; Adesina, 1987
Ahukannah, Ndinaechi & Arukwu, 2003;
Ajiboye & Afolayan, 2009; Botha and
Filani, 2006; Carapetis, Beenhakker &
Howe, 1984; Adler, 1999; Ighodaro, 2008;
Mallon, 1960; Muktar, 2011; Onakomaiya,
1980). Transportation exhibits a close
relationship to the style of living, the range
and location of productive and leisure
activities and the goods and services, which
will be available for consumption.
Transportation, however, consumes a lot of
resources, for example the time spent in
building, maintaining and operating the
transportation system, fuelling materials and
land on which roads are built. These
expenses would not be borne if there were
no substantial benefits from the extensive
use of transportation in improving the
overall capacity and quality of life
(Abdulkareem, 2009).

In Enugu Metropolis, there has been a recent
congestion around the Okpara Avenue axis,
that is, the Ogbete Main Market area, the
Old Park area as well as the Agbani Road
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axis. One of the results of this congestion is
the concentration of various transport
companies around such areas. In order to
decongest such areas and centralize the
transport services in the Enugu Metropolis;
hence this proposed Enugu Bus Terminal.
This Bus Terminal will be strategically
located along the Emene axis of Enugu
Metropolis. It is thus located as the various
routes out of the Enugu metropolis can be
accessed from the Emene axis.

2.0 CASE STUDY OF BUS TERMINALS
IN NIGERIA.

In view of the various postulations
regarding  architectural  designs  and
terminals, (Abdulkareem, 2009; Adesina,
1987; Ahukannah, Ndinaechi & Arukwu,
2003; Ajiboye & Afolayan, 2009; Botha and
Filani, 2006; Carapetis, Beenhakker &
Howe, 1984; Adler, 1999; Ighodaro, 2008;
Mallon, 1960; Muktar, 2011; Onakomaiya,
1980). The case studies typify building types
similar to the subject matter; while analysis
on the functions of the various facilities
provided by each building type, their
construction methods and materials used
will be done. The appraisals will be
conducted on them to determine their merits
and demerits.

2.1 Associated Bus
(ABC) Transport, Onitsha.

Company

Location: Enugu — Onitsha Express way,
Beside Lagos Park, Upper Iweka, Onitsha,
Anambra State. ARCHITECTS: GHK.
Architects. DATE ESTABLISHED: 1996.

Type of Building: One Storey Building.
Layout and Observation:
* The facility is made of the terminal

building, parking lot for cars,
outdoor loading and offloading bay,
etc.

* The terminal building consists of an
entrance, the waiting area with
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gallery, ticketing/cashier  area,
customer service unit, account
offices, manager’s office,
conveniences, stair-case,

supermarket, and way-bill

store.

On the ground floor of the terminal
building, there is the waiting area,
ticketing/cashier, account office,
customer service unit, waybill store,
super-market and conveniences while
on the first floor, there are, offices
and conveniences.

There is an in and out gate to the site
from the Asaba bound axis of the
Enugu-Onitsha Express way, beside
Lagos park, Upper-lweka, Onitsha.

Construction Materials:

The floors at the waiting area,

ticketing area, account office,
customer service unit, offices,
conveniences, stair-case are all

finished with 300mm x 300mm
vitrified floor tiles while the foyer
and stair-case are finished with
terrazzo floor finish.

The entrance doors to the waiting
area is a double leaf, double swing
glass doors with aluminium frames of
2400mm x 2100mm and the two
doors to the loading and off-loading
area are also double leaf, double
swing glass doors with aluminium
frames of 2400mm x 2400mm each
while the other doors are 900mm x
2100mm single swing wooden doors.
Windows to the waiting areas are
casement glass windows with
aluminium  frames while other
windows are sliding glass windows
with aluminium frames.
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Walls are made of sand Crete
blocks finished with suitable
coats of emulsion paint.
Ceilings are the soffit of the
roof with the steel trusses
visible.

Roofs are made of long span
aluminium roofing sheets.

Appraisals:

There are in and out gates from
Asaba bound axis of the Enugu
— Onitsha express way to the
bus terminal site for buses only
and one gate for cars and
pedestrians from the same road
with security building beside
the gate.

There was conscious effort by
design to  prevent  non-
passengers from accessing the
loading and offloading area
which is part of the security
measures to  ensure that
intending  passengers  feel
secured at the loading and off-
loading area.

The loading and off-loading
area is virtually exposed to the
road users as it is only separated
with a dwarf walls and trees
were not planted along the site
boundary to serve as buffer
against noise and other nuisance
caused by the busy nature of the
Enugu — Onitsha express way.
In addition, pictorial views of
Associated  Bus  Company
(ABC) Transport, Onitsha, are
shown below.
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Plate 1: Approach View of ABC Transport from Enugu-Onitsha Express way.
Source: Authors Field Work.

Plate 2: Showing the Entrance of ABC Transport building.
Source: Authors Field Work.
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Plate 3: Showing Waiting Area and Ticketing Counter of ABC Transport.
Source: Authors Field Work.

Plate 4: Waiting Area

Source: Authors Field Work.
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2.2 Chisco Transport (NIG.) LIMITED

ABUJA.

Location: Plot 11, Ekukinam Street,
Utako District, Abuja.
ARCHITECTS: Crescent Konsult.
DATE ESTABLISHED: 1998.

spaces, staircase are all finished
with 300mm x 300mm ceramic
floor tiles while the exit porch and
way-bill section is finished with
terrazzo floor finish.

TYPE OF BUILDING: One Storey
Building

LAYOUT AND OBSERVATION:

The facility is made of the terminal
building, parking lot for cars,
outdoor loading and offloading
bay, let-able shops, atm., etc.

The terminal building consists of
an entrance porch, the waiting area
with gallery, ticketing/cashier area,
customer service unit, account
offices, manager's office,
conveniences, stair-case, offices, a
supermarket, and eatery.

On the ground floor of the terminal
building, there is the waiting area,
ticketing/cashier, account office,
customer service unit, managers
office,  super-market, eatery,
conveniences and way-bill unit
while on the first floor, there are
offices and conveniences.

There is an in and out gate to the
site from Ekukinam Street, Utako
District, Abuja.

CONSTRUCTION MATERIALS:

The floors at the entrance porch,
waiting area, ticketing area,
account office, customer service
unit, manager's office, lettable

e The entrance and exit doors to the

waiting area is a double leaf, double
swing glass doors with aluminium
frames of 2400mm x 2100mm while
other doors are 900mm x 2100mm
single swing wooden doors.
Windows to the waiting areas are
casement glass windows with
aluminium  frames while other
windows are sliding glass windows
with aluminium frames.

Walls are made of sand-crete blocks
finished with suitable coats of
emulsion paint.

Ceilings are pvc. Ceiling strips.
Roofs are made of long-span
aluminium roofing sheets.

APPRAISALS:
There are in and out gates from
Ekukinam Street, Utako district to
the bus terminal site with security
building beside each gate.
There is no conscious effort by
design to prevent non-passengers
from accessing the loading and
offloading area which poses some
security challenges.
The exit porch also serves as the
loading and off-loading bay. The
pictorial views of Chisco Transport
(Nig.) Limited, Abuja, are shown
below.
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Plate 5: Approach View of Chisco Transport Limited

Source: Authors Field Work.

Plate 6: Showing Waiting Area and Ticketing Counter of Chisco Transport Limited

Source: Authors Field Work.

2.3 IFESINACHI TRANSPORT ESTABLISHED: 2003. TYPE OF
COMPANY, ABUJA. BUILDING: One Storey Building.

LOCATION: Plot 24, Ekukinam

Street, Utako District, Abuja. Layout and Observation:

ARCHITECTS: Hyperex * The facility is made of the

International limited. DATE terminal building, parking lot

for cars, outdoor loading and

46



Agu Augustine O, Basil Amaka-Anolue M and Chendo I. G./Journal of Environmental Management and Safety Vol. 13, No. 1, (2022)

offloading bay and outdoor
restaurant.

The terminal building consists
of an entrance porch, the
waiting area with gallery,
ticketing for way-bill (Ifex),
separate ticketing for
commuters, account offices,
manager’s office,
conveniences, staircase, and
lettable shop.

On the ground floor of the
terminal building, there is the
waiting area, ticketing for
way-bill, ticketing for
commuters, account office,
manager's office, conveniences
and way-bill unit while on the
first floor, there are, lettable
offices and conveniences.

Only one gate to the site,
which serves as both in and out
was provided from Ekukinam
Street.

Construction Materials:

Floors at the entrance porch,
waiting area, ticketing area,
account  office, manager's
office,  way-bill section,
lettable spaces, stair-case are
all finished with 300mm x
300mm ceramic floor tiles.

The entrance and exit doors to
the waiting area is a double
leaf, double swing glass doors
with aluminium frames of
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1800mm x 2100mm while
other doors are 900mm X
2100mm single swing wooden
doors.

Windows to the waiting area
and offices are 1200x1800
casement glass windows with
aluminium frames. And
2100x1800mm to the gallery.

Walls are made of sand-crete
blocks finished with suitable
coats of emulsion paint.
Ceilings are P.O.P. finishes.
Roofs are made of long span
aluminium roofing sheets.

Appraisal:

Only one gate from Ekukinam
Street, utako district was
provided for the bus terminal
site with security building
beside it.

There is little effort to prevent
non-passengers from accessing
the loading and offloading area
by introducing a dwarf gate to
prevent direct access to the
bay. Below are some pictorial
views of Ifesinachi Transport
company, Abuja.
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Plate 7: side view showing exit to the loading and offloading bay of Ifesinachi
Transport Company.

Source: Authors Field Work.

Plate 8: Waiting Area Showing Passenger Ticketing Area of Ifesinachi Transport Company

Source: Authors Field Work.
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Plate 9: Waiting Area Showing Way-bill Office of Ifesinachi Transport Company

Source: Authors Field Work.

2.4. GREYHOUND BUS TERMINAL,

JACKSONVILLE, U.S.A.

Location: The terminal is surrounded
by four streets (Johnson Street,
Houston Street, Stuart Street, and
Adams Street) near the prime Osborn
convention centre. The main entrance
to the terminal is from Johnson Street
while the entrances from Stuart and
Adams Street are for buses only.
ARCHITECTS: AECOM, 13450
West Sunrise Blvd., Sunrise, Florida.
CLIENT: Jacksonville Transportation
Authority (J.T.A). DATE
ESTABLISHED: 2011.

TYPE OF BUILDING: One Storey
Building.

Layout and Observation:

* The main building is a
20,700sgft bus terminal. The
building is comprised of two
main  space  types/usages:
holdroom and offices. The
building is "rectangular”.

* The office portion of the
building operates on a typical
7:00-5:00 workday schedule,

while the hold-room portion
operates under an extended
schedule to accommodate the
bus arrivals and departures.

* The main building consists, a
waiting area, ticketing, offices,
a restaurant, restrooms and
kitchen at the intersection of
Adams and Johnson streets.

In addition, there is a dining
facility designed with no
outside visibility.

Construction Material:

* Floors are marble tiles at the
waiting area, dining, ticketing,
and offices; ceramic tiles at the
kitchen and rest rooms.

* Doors are glass doors with
aluminium  frames  (single
swing, double swing and
automated sliding doors).

* The bus terminal interior walls
are clad with porcelain enamel
panels in a white/grey colour
and extensive mass glazing
was used for the waiting area
wall.
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Structural steel columns in the
bus bays are painted with in
tumescent paint and finished in
an iron oxide colour.

Ceilings are painted
aluminium acoustic panels and
the exterior are white paint of
suitable coats on the concrete
soffit.

Appraisal:

Conscious effort was provided
by architecture to ensure safety
of passengers by making
provision for only one entrance
into the terminal building
while there are several exits
into the bus bay area.

There was basically little effort
to provide adequate natural
ventilation as adequate cooling
and heating systems were
installed to ensure passengers
comfort while waiting.
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To avoid unnecessary
congestion of buses, there is a
special entrance gate at Stuart
Street and an exit gate to
Adams Street for buses only.
There is also a gate from Stuart
Street for employees' only.

There are increased daylight
levels to reduce electric
lighting power usage using
clear bird friendly fritted glass.

Landscape was done with
native species and there was
conscious  effort in the
landscape to reduce storm
water runoff into the municipal
drainage system by utilizing
green roof landscaping and
soft landscaping areas adjacent
to other building runoff areas.
The Pictorial views are shown
below:
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Plate 10: Site Plan of Greyhound Bus Terminal

Source: www.grehound.com/ bus-stations.
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Plate 11: Approach view of Greyhound Bus Terminal

Source: www.grehound.com/ bus-stations.

Plate 12: Bus Bay area of Greyhound Bus Terminal

Source: www.grehound.com/ bus-stations
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Plate 13: Aerial View of Greyhound Bus Terminal

Source: www.grehound.com/ bus-stations.
3.0 METHODOLOGY

The survey design approach was adopted
with a sample size of 400 determined using
Yamane (1967) formula. The respondents
were sampled Architects across the 18-
formal urban neighbourhoods of the city.
Findings showed that traffic congestion
within the CBD areas like the Okpara
Avenue axis, the Ogbete The architecture
and urban design criteria were put into
considerations toward effective design
output of State-of-the-Art Bus Terminal for
Enugu metropolis towards facilitating the
transport infrastructural development in the
area.

4.0 FINDINGS

Findings in this work showed that at
100% response rate of the sampled
Architects, the traffic gridlock around the
identified Main Market area, the Old Park
and Agbani Road axis among others were as
a result of the nature of the city design. The
study identified the area to be characterized
by lopsided concentration of various
transport companies within the city centre as

also affirmed at 100% response rate.
Furthermore, it was found that there is no
designed or a functional State-of-the-Art
Bus Terminal in Enugu metropolis regarding
standard architectural considerations
towards facilitating the transport
infrastructural development in the city as
affirmed at 100% response rate by the
Architects. Moreover, it was found that such
design edifices will take advantage of the
private sector initiative in line with the
National Economic Empowerment and
Development Strategy (NEEDS) framework
in order to eliminate the prevailing perennial
intra-city traffic congestion that is currently
experienced in the city. In view of the
design of a functional State-of-the-Art Bus
Terminal in Enugu metropolis regarding
standard architectural considerations
towards facilitating the transport
infrastructural development in the city, the
study made the following considerations as
discussed below.
4.1 SITE SELECTION
CRITERIA FOR THE
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STATE-OF-THE-ART BUS

TERMINAL IN ENUGU

METROPOLIS

SELECTION The site selection criteria

for the proposed state of the art bus terminal
in Enugu metropolis was in cognisance of
the indication by Abdulkareem, (2009);
Adesina, (1987); Ahukannah, Ndinaechi &
Arukwu, (2003); Ajiboye & Afolayan,
(2009); Botha and Filani, (2006); Carapetis,
Beenhakker & Howe, (1984); Adler, (1999);
Ighodaro, (2008); Mallon, (1960); Muktar,
(2011) and Onakomaiya, (1980). To this
end, the following considerations were made
for suitable delivery.

)| 2{9{10U
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411 PERIPHERIAL
LOCATION AND
WITH EASY
ACCESS TO EXIT
CORRIDORS
Since the terminal is to serve basically the
city and as such should be somewhat
centralized and easily accessible from within
and without the town. Peripheral locations
are usually more appropriate to downtown
locations so that vehicle concentration in the
station does not impede normal street traffic
causing congestion and traffic conflicts.

Plate 14: Maps showing the location of the proposed site

Source: Google map and Google earth respectively, Research survey, 2021.

412 COMPATIBILITY
WITH THE
EXISTIN G INTRA-
CITY NETWORK

The ability of this terminal to fit into
the already existing transport network
without the congestion of the intra-

city transport network, allow freedom
of the terminal operation without
much interference with the intra-city
roads.
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4.1.3 AMPLE SPACE FOR

EXPANSION
The size of the land area chosen is
large enough to cater for the

necessary facilities, parking spaces
and expansion possibilities.

4.1.4. LOCATION - SITUATED
AWAY FROM AREAS THAT HAVE
TO BE FREE OF NOISE,
POLLUTION, ETC, CAUSED BY
ACTIVITY.

The distance of proposed terminal site
from residential buildings, and school
buildings should be of an acceptable
level.

4.1.5. EASY ACCESSIBILITY TO
AND FROM SITE BY COMMUTER

The location of the proposed terminal
relative to the main traffic corridor
allows for easy access to and from the
site. Its nearness to the market,
shopping and commercial centres will
enhance its invitational appeal say to
patrons.

4.1.6. THE POSSIBILITY OF
EXERTING A POSITIVE
INFLUENCE ON LANDUSE IN THE
AREA

This complex will definitely attract a
lot of diverse commercial activities of
various land uses, thus, enhancing the
environment and patronage of
surrounding establishments. Site has
to conform to the demands of
neighbouring land uses. The site must
be suitably oriented to her immediate
vicinity.

4.2. DESIGN BRIEF, PLANNING DATA
AND GUIDELINES

In treating this section, the researcher
deemed it fit to start with reference
citations made by Fredrick Tamns
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who  stated thus:  “Transport
architecture is strictly linked to
functionalism, comfort of passengers
and to the laws of building statics”.

One should therefore see this citation
as it concerns those technical data that
has somehow been on the neglect,
which therefore, had made Tamns
describe transport construction as the
work of architects and engineers.
With regard to the development of the
brief of this project, those factors
related to transport architecture as
well as passengers comfort and
security, shall be taken into
consideration all in the design
proposal.

4.2.1. DESIGN PROPOSAL

The project vision: The vision of this
project is to design a bus terminal for Enugu
State, that will facilitate traveling in comfort
to the people of Enugu State and moving of
luggage from one place to the other, and
offer solution to the recent traffic congestion
around the Okpara Avenue axis, that is, the
Ogbete Main Market area, the Old Park area
as well as the Agbani Road axis; and also to
help improve efficiency of operation and
management of road transport services in the
Enugu Metropolis.

The Client: The clients for the proposed
facility are the Enugu State Government
and the Enugu State Ministry of
Transportation.

4.2.2. DESIGN REQUIREMENT OF
VARIOUS UNITS/PLANNING DATA:

DESIGN CONSIDERATIONS TO
ENHANCE COMFORT.
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To ensure passengers’ comfort while

using

the facility, the following

strategies were adopted:

Promote ventilation: Cooling
by air flow through an interior
may be propelled by two
natural  processes,  Cross-
ventilation (wind driven) and
stack-effect ventilation (driven
by the buoyancy of heated air
even in the absence of external
wind pressure). A fan can be
used to augment natural
ventilation cooling in the
absence of sufficient wind or
stack-pressure differential.
Minimize solar gain: The
best means for ensuring
comfort from the heat of sun is
to minimize the effects of the
direct sun, the primary source
of overheating, by shading
windows from the sun, or
otherwise  minimizing the
building surfaces exposed to
summer sun, by use of radiant
barriers, and by insulation.
Promote evaporative
cooling: Sensible cooling of a
building interior can be
achieved by  evaporating
moisture into the incoming air
stream (or, if

an existing roof has little
insulation, by evaporative
cooling of the exterior
envelope, such as by a roof
spray). These are simple and
traditional techniques and most
useful in hot-dry climates if

water is  available  for
controlled usage. Modern
evaporative cooling IS

achieved with an economizer-
cycle evaporative cooling
system.
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V.

VI.

Double glazing:  Double
glazing and high efficiency
low E-coated glazing would
be used in the western facade
of the building to reduce heat
gain.

Colour of materials: The
colours of building materials
also play an important role to
ensure comfort. The roof of
the building would be of light-
coloured sheets to allow the
sun’s heat to be reflected
rather than absorbed. Also, the
exterior wall finishes should
be of materials that encourage
reflection of sun heat for
optimal internal temperature.
Trees and greenery:
Deciduous trees with adequate
greenery would be planted
around the building to block
direct sun rays from heating
up the external walls of the
building in addition to the
reduction of glare. However,
deciduous trees are not most
appropriate at the southern
side of the building as just
greenery and flower beds
would be most desirable.
CORRIDOR DESIGN: In
designing of corridors, human
movement is related to
average  pedestrian  area
occupancy. It has been
observed that the maximum
capacity of corridor s
obtained when average area
occupancies are about 1.5m2
per person (Time Savers
Standards for Architectural
Design data). Maintaining this
value, pedestrian flow is
limited to a restricted area.
Minimum corridor widths are
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based on the pedestrian traffic
flow volume less appropriate

allowances for disruptive
traffic elements such as
columns, newsstands,

stairways, window shoppers,
etc. The maximum practical
flow through a corridor is
approximately 25 persons per
300mm width of corridor per
minute (25p/300/m). To avoid
pedestrian  conflicts  and
achieve normal walking speed,
the flow volume should be
equivalent to 7 persons per
300mm width of corridor per
minute  (7p/300/m).  This
standard will be wused in
passenger terminals that do
not have severe peaking
patterns or space restrictions.
In a situation where severe
repetition occur like in
commuter terminals, a 10 to
15 persons per 300mm width
per minute (10-15p/300/m),
should be applied to achieve
wear-normal walking speed
without more frequent traffic
conflicts. In some cases, the
corridor could also be used as
a waiting area to
accommodate standing
pedestrians; it becomes more
cumbersome to determine the
maximum potential
accumulation and safe human
occupancy. Short corridors
with wide lobbies are best
suited and preferred to very
long corridors.

4.3 DESIGN CONCEPT

Design concept concerns itself with
the most general causes and ideas
undermining a design, “bus terminal”
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in this case. In other words, concept
or philosophy is the basis of
reasoning, or the general law as guide
to the design of the project.

On the mention of a terminal, one
begins to think that it has to do with
converging place for travellers.
Taking us back to history about
communities that are endowed with
villages. These local communities
have focal point. At this point, one
begins to see the local centre as
‘static’ since all movements has been
relieved  from  exertion.  After
discussion and agreement among
various villagers of the community,
most people are sent to different
places to deliver messages and come
back. Hence, there exist different
directions in groups of two, three or
more. This is the dynamic nature of
the village square.

A terminal should now be viewed
with one-eye as a focal point where
people converge in preparedness for
their journeys. This terminal or point
of convergence as could be deduced
from the above paragraph is a rest
place for buses and passengers, hence
the ‘static’ nature. Again, at the
inclusion of a ‘bus’ to the word
‘terminal’, one starts having another
view, taking it to automobile concept.
Owen (1984) described automobile as
an irresistible force that may become
an immovable object and, in the
process, destroy the city. From the
foregoing, one knows that what
makes a city is the pattern of its road
arrangement  circulation  network,
transportation and its organization
should be planned within the city’s
circulation network so that the
automobile remains mobile instead of
immobile.
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Bus movement simply forms a loop,
in the sense that loading and
unloading of passengers being the
major consideration, with other
functions, tends to form a continuous
but somewhat closed system. One
then begins to consider the terminal
as being ‘dynamic’. ‘Bus’ and
terminal are two different ideas trying
to fuse together. Bus has to do with
motion, while terminal has to do with
‘rest place’. Fusing the two, one could
rightly say that the major aspects to
the design of a bus terminal are the
‘static’ and ‘dynamic’ considerations.
A critical view further reveals that
static implies a system of acting as a
weight but not moving, while
dynamism  relates  mostly to
functionalism (Abdulkareem, 2009;
Adesina, 1987, Ahukannah,
Ndinaechi & Arukwu, 2003; Ajiboye
& Afolayan, 2009; Botha and Filani,
2006; Carapetis, Beenhakker &
Howe, 1984; Adler, 1999; Ighodaro,
2008; Mallon, 1960; Muktar, 2011;
Onakomaiya, 1980).

In a view to fully de-code the static
nature of a terminal, the elevation
ideology  will be  considered.
Borrowing a leaf from a French
architect Le- Corbusier in his five
points connotations, he said thus, that
buildings should have ‘facades
allowing freedom of articulation’.
Sometimes, the mention of a bus
refers us to traffic. Traffic in its sense
portrays control. Therefore, an
elevation of bus terminal should
symbolize traffic control (power to
direct). The principle underlying
‘dynamism’ in this context applies
both passenger and bus movement.
The dynamic aspect of the terminal
building is revealed by the adoption
of the principle of inter-penetrating
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spaces (Frank Lloyd Wright). Hence,
the use of solid walls is minimized in
the interior spaces, to allow one space
to flow into another. This is achieved
by the use of flexible partitions and
changes in levels. Finally, the design
concept lies on the functionalism of
the flow of spaces (interpenetrating)
both for the vertical and horizontal
circulation of the terminal complex
(dynamic), and the portrayal of fairly
base exterior possible of articulation
(static) (Abdulkareem, 2009; Adesina,
1987; Ahukannah, Ndinaechi &
Arukwu, 2003; Ajiboye & Afolayan,

2009; Botha and Filani, 2006;
Carapetis, Beenhakker & Howe,
1984; Adler, 1999; Ighodaro, 2008;
Mallon, 1960; Muktar, 2011;

Onakomaiya, 1980).
BUS ENTRANCES AND EXISTS

In a case where buses are to enter
and/or leave terminal building,
doorways or gates, and other
structures should allow sufficient side
clearances to permit free movement
of vehicles and to avoid damage and
delay. Actual dimensions of vehicles
should have to be checked before
fixing  critical  dimensions  of
doorways. Conveniently, the door
headroom for buses should be equal
to the height of the loading bay
canopy. This should be at least 3.6
metres from grade levels.

CAR PARK

Parking facilities for members of the
staff should be provided. The
positioning of this parking space
should be in relation to the
administrative section such that staff
could get to their offices with the least
working distance. The location and
access to this parking area should be
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such that getting into and out of it will
not constitute any traffic conflict to
other users of the terminal.

LANDSCAPING: This is where nature
is brought closer to man’s doorstep.
While preserving some features in its
natural state, there are some that we can
alter by modifying it with architectural
elements like fountains, statues, shading
trees, etc. In the forecourt of this design
demonstration, emphasis should be laid
architecturally — on  aesthetics and
functionality of the landscaping, to uplift
the facial value of the terminal. Easy
feeling and relaxation attractions like
parks should be considered to ease-off
vehicle sickness and tension aroused by
the danger of road travel.

MOTORWAY: In order to prevent in-
terminal accident, the planning of this
vehicular  circulation  should take
cognizance of the loading/off-loading
bays, the bus yard, staff and visitors
parking. The motorway should be
considered in form of a lane capable of
carrying a single row of vehicles. A lane-
width of usually not less than 3m is
adequate considering a maximum vehicle
width of 2.5m. However, since this
terminal will allow the use of very long
vehicles of greater size, there is need to
increase the lane-widths so as to satisfy
this purpose, especially on curves.

ENTRANCES: The criteria utilized for
corridor design can be roughly applied to the
design of doors. The maximum capacity of a
free-swinging door is approximately 60
persons per minute, but this capacity is
obtained with frequent traffic disruptions
and queuing at the entrance section. A
standard of 40 persons per minute would be
representative of a busy situation with
occasional traffic disruptions. Where free-
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flowing traffic is desired, a standard of 20
persons per minute should be adopted.

QUEUING AREAS: The designs of
terminals are affected functionally by its
pedestrian queuing situations. From the
studies of the existing terminals, it was
observed that queues are formed linearly by
passengers in their bid to purchase tickets or
board buses. Care must be taken in planning
these queuing areas so that the line does not
disrupt other terminal functions. The length
of this linear queue may be estimated on the
basis of an average per person spacing of
500mm. baggage are either placed on the
floor at the sides or between legs, and
therefore, will not affect this standard of
spacing. If the queuing space will be such
that does not require human circulation, area
occupancy as low as 1.5m2 per person is
ideal. As it is devoid of physical contact
among standing pedestrians. In a case where
movement is required through the queuing
space, such as in passenger waiting
concourse, an average area of 3-3.5m2 per
person is required. Human area occupancies
below 0.9m2 per person will result in
crowded, immobile, and potentially
inconvenient queues particularly where
passengers may be pushed off platforms
which in  turn cause discomfort to
passengers.

4.3.1 STAIRWAYS: Human
movement on stairs has a definite
pattern and restriction than walking
because of the restraints imposed by
the dimensional configuration of the
stairs, physical exertion, and concerns
for safety. Like in corridor design,
human locomotion on stairs is related
to average pedestrian area occupancy.
The maximum practical flow on a
stair is approximately 17 persons per
300mm width of stairway per minute
(17p/300mm/min), in the upward
(ascend) or design direction. To
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achieve a conflict-free locomotion in
stairs, an average of about 6mz2 per
person is required. This is equivalent
to a flow volume of about 5 persons
per 300mm width per minute
(5p/300mm/m). This standard is
applicable in terminals that do not
have severe peaking patterns or space
restrictions. Although a 7-10 persons
per 300mm width per minute (7-
10p/300mm/min) is recommended for
special terminals like the commuter
type. Riser heights have very
important influence on the movement
of pedestrians on stairs. Low riser
heights of between 150mm — 175mm
increase pedestrian speed, improve
traffic efficiency, and are desirable to
assist the disabled users.

RAMPS: Ramps like stairs are a
form of vertical circulation system.
Therefore, average pedestrian area
occupancy on ramps for human
locomotion will be evaluated as that
done for stairs. One striking fact that
is exclusive about ramp designs is the
avoidance of sharp grade changes.
Grade change ratio in excess of 1:10
or 12 is not desirable, i.e., for every
one-unit rise (vertical interval), there
should be ten or twelve units walk
(horizontal ~ equipment).  Ramps
should be finished with non-slippery
surface to avoid backsliding of users
especially in the event of rain.

ENTRANCES AND EXISTS: In
discussing this topic under the
heading, we should concern ourselves
with doors and their types provided in
terminals, and its associated users. In
this regard, we should borrow a leaf
from the criteria utilized for achieving
pedestrian flow in corridor design. In
public places like terminals, the
recommendation has been for a free-
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swinging door, for escape
convenience in time of emergency.
The maximum capacity of a free-
swinging door is approximately 60
persons per minute. But this standard
is frequently associated with traffic
disruptions and queuing at the
entrance section. An average of 40
persons per minute would be adopted
for a busy entrance with occasional
traffic disruptions. A free-flowing
traffic at entrances is achieved with a
standard of 20 persons per minute.

WAITING LOUNGES: In the
waiting area, we are concerned with
the conveniences and comfort of
passengers and visitors. This is also
evaluated in terms of average human
area occupancy. For terminals without
severe peaking period, an average
area occupancy of 1.5m2 per person
is required. But in terminals with long
peaking periods, area occupancy of
2.0m2 per person is adequate. The
waiting areas should be treated with
cool and admirable finishes. It is more
recommended to use mosaic and
mural paintings newsstands arranged
intermittently, and other decorative
painting finishes giving it an interior
pleasing and relaxing tendency. In
this aspect of the terminal building,
the problem of standing or queuing
which disrupts the activities of this
area could be eliminated by good
strict adherence to sitting
arrangements. Tally numbers and
stickers for passengers and baggage
could be used to achieve the desired
objective but this depends on efficient
management.

PUBLIC TOILET AND URINAL.:
All public spaces should be provided
with public toilets and urinals. These
toilets and urinals should be
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positioned in such a way that their
entrance is through the service
lobbies, and it does not pollute the
areas it is meant to serve even in the
event of damages. There should be a
clear separation and designation for
male and female toilets respectively.
A busy toilet with occasional usage
and disruptions takes a standard
capacity of about 25 persons per
toilet per hour. To minimize
congestion and conflicts in the usage
of toilets, a standard capacity of
about 20 persons per toilet per hour
is required.

4.0 OTHER PLANNING
DATA/GUIDELINES

There were some other considerations as
also indicated by Abdulkareem, (2009);
Adesina, (1987); Ahukannah, Ndinaechi
& Arukwu, (2003); Ajiboye & Afolayan,
(2009); Botha and Filani, (2006);
Carapetis, Beenhakker & Howe, (1984);
Adler, (1999); Ighodaro, (2008); Mallon,
(1960); Muktar, (2011); Onakomaiya,
(1980) adopted as guideline to the design.

4.1 ANTHROPOMETRIC AND
DISABILITY FACTORS

The body and reach characteristics of
people have a direct influence on
design. Average (mean) dimensions
of some of the more important of
these characteristics for men and
women are shown in  the
accompanying figures. Although, it is
often appropriate to use the average
as a criterion, it must however, be
treated with caution. Where account
is taken of average dimensions only,
the likelihood is that in any specific
circumstance only about half of the
population under consideration will
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be satisfied. To ensure that the broad
range of people whose dimensional
characteristics deviate from the mean.

However, it is not always economic
or practicable to cover 100 per cent of
the population by catering for people
at the extreme, and attempts to do so
can compromise the convenience of
solutions for the broad range of
normal people. It may not for
example be possible to obtain a
solution to a specific design problem
which is equally efficient for a typical
ambulant person and a person in a
wheel-chair. The environment
consciously designed for the average
person often does not take into
consideration the wide range of
mobility  limitations caused by
advanced age, physical disability or
temporary injury. Such persons are
often isolated and segregated from the
main stream of society because of
their inability to enter into the
community and appreciate its life. In
spite of all that, is being done by
specialized institutions and
organization to rehabilitate them into
“normal” life, their houses, offices
and workshops in which they may
find employment, shopping centres,
markets and cultural buildings they
may wish to frequent, indeed the
roads on which they, like everybody
else have to travel are not geared to
their disabilities; all are meant for the
physically fit and everyone who is
not, is expected to adjust. According
to Adesina (1987) “Flights of stairs,
protruding  thresholds, revolving
doors, 929,10narrow entrance ways;
all combine to turn the man-made
environment into a frustrating
obstacle course for a majority of the
world’s citizens. The wheel chair
users, pregnant women, people with

52



Agu Augustine O, Basil Amaka-Anolue M and Chendo I. G./Journal of Environmental Management and Safety Vol. 13, No. 1, (2022)

chronic heart or bronchial conditions,
the people with a crutch; all are daily
impeded inconvenienced and
endangered by architectural and urban
design barriers. In addition, buses,
trains, and aeroplane, meant for
mobilization of the public, often
immobilize these same citizens by the
physical impediments to their usage.

In developing countries, particularly
in Africa, where Governments do not
have the financial resolves for special
programme, be it housing or
otherwise, a first step towards
achieving the integration of disabled
people in communal life, would be to
make public buildings accessible to
them when these are still in the
planning stages. The United Nations
Expert Group on Barrier—Free Design
suggested the following minimum
performance  standards for all
buildings and facilities to which
handicapped people have a legitimate
right to enter and use whether
publicly or privately owned. The
recommendations were meant for
both new constructions and for
modification of existing facilities. By
incorporating these standards into
environmental  design, provisions
would be made for a wider range of
users of the environment.

WALKWAYS: The functional
requirements of walkways are to
provide a hard surfaced route
sufficiently wide to permit a person in
wheel-chair to traverse it with safety.
If it is a lengthy or busy walkway, it
should be so constructed that at
source point along the route, space is
provided for a wheel-chair to be
turned around or pass another.

WIDTH OF CORRIDORS:
Corridors should be wide enough to
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permit a person in a wheel-chair to
traverse it avoiding conflict with the
swing of doors, the intrusion of
elements of the structure, including
columns and piers, fixtures and
equipment, and to permit the passage
of more than one wheel-chair or for
one to turn about should corridors be
of a length or have usage that would
make such incidents lively.

DOORS AND ENTRANCES: At least
one entrance to every building used by
the public should be ground level or
ramped to provide access to persons in
wheel-chairs. Entrances with vestibules
should provide space to open the door
and allow the wheel-chair to pass through
easily. On the opening side of each door,
some clearance must be allowed. Doors
must be designed to open easily and have
hardware actuated by a simple push or
pull action.

WASHROOMS AND TOILETS:
Public washroom and toilet rooms
should permit easy passage of a
wheelchair and allow the occupant to
enter the stall, close the door, and
transfer to the WC or one movable
grab bar and one fixed to the adjacent
wall. The public toilet should have
basins, towel dispensers, mirrors, etc.
mounted at a height that is usable by
persons in wheel-chair. For a possible
request for assistance an alarm system
is available.

PARKING AREAS: Although
automobiles vary in size from country
to country, parking spaces reserved
for handicapped drives should allow
sufficient clear space between parked
cars to allow driver to transfer to a
wheel-chair.

GRADIENT OF RAMP: Ramps
should be avoided where possible.
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Where they are necessary, the slope
of a ramp should not be too steep to
prevent a person in a wheelchair from
propelling himself independently. If
the ramp is over 9 metres long, it
should have intermediate landings.
Short ramps should not exceed 1:12,
long ramps should preferably be 1:20
max.

HEIGHT OF SWITCHES AND
CONTROLS: Control panels,
emergency systems, electrical
switches, door and window hardware
that must be manipulated by hand be
placed so that they are within reach of
a person seated in a wheel-chair.
Hardware should be selected for easy
use by handicapped persons.

THRESHOLDS: Threshold should
be discouraged throughout building.
Where they are essential, the
maximum height should be 0.025m to
allow passenger of a wheel-chair.
HAND-RAILS: Handrails suitable
for gripping can make it possible for
persons with some mobility to
navigate steps, ramps, etc. They
should be mounted 0.09m above the
floor.

FLOORS: Floor surfaces should be of
non-skid material and of a texture to
minimize resistance to the movement of a
minimum
performance standard to be considered by
each country in the context of prevailing
social

wheel-chair. These are

technical, economic and

conditions.

4.2 SPACE REQUIREMENTS AND
PLANNING CRITERIA

General functional organization of the
terminal is determined by site
configuration, the volume and type of
bus operations, and passenger and bus
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traffic circulation. Although all
terminal types to some extent share
common planning problems, there do
exist some significant differences in
design rationale. One of the most
complicated terminals is the intercity
type, since it is often found in a
dense, developed area close to the
heart of the central city and its general
configuration is too often inhibited by
existing construction and high land
costs. Moreover, the underlying
design rationale should maximize
provisions for short lines of flow and
communication between ticketing and
baggage functions and the bus
interface  (Abdulkareem, 2009;
Adesina, 1987, Ahukannah,
Ndinaechi & Arukwu, 2003; Ajiboye
& Afolayan, 2009; Botha and Filani,
2006; Carapetis, Beenhakker &
Howe, 1984; Adler, 1999; Ighodaro,
2008; Mallon, 1960; Muktar, 2011;
Onakomaiya, 1980).

Although the design of all terminal
types is largely dictated by bus and
passenger volumes, this consideration
becomes even more significant in the
design of high-volume commuter bus
terminals. In such facilities the design
is controlled more by bus and
passenger volumes, traffic circulation,
and the resultant space demands for
large numbers of bus berths, while
baggage handling provisions are
minimal or non-existent. These space
demands may dictate a vertical,
multiple-bus-level  solution,  with
intermediate passenger circulation
concourses. Traffic access, by direct
exclusive highways on the bus side
and by feeder transit, auto, and taxis
on the passenger side are important
elements of this type of terminal. It is
essential, therefore, that the parking
facilities be located so as to minimize
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the walking distance to the terminal
and that egress and ingress % be
planned to avoid traffic congestion
along nearby arteries. Since there will
be movement of both vehicles and
passengers at the same level,
provisions must be made, for obvious
safety reasons, to separate the two as
much as possible.

However, much attention is required
in the general planning of the station
concourse as it’s regarded as the
major organizing element in any
terminal. The planning and layout of
stations and terminals are governed
by the placement of bus bays and
passenger platforms. These two make
up the station concourse. Other areas
of consideration in the organization of
terminals include site configuration,
the volume and the type of bus
operations, passenger/vehicular
circulation inclusive. Due to the
location of the intercity terminal at
the down town core of the city,
horizontal expansion is usually
inhibited by existing surrounding
structures. Expansion is usually
vertical, thus, the high-rise nature of
most  intercity  terminals.  The
commuter terminal type is largely
dictated by bus and passenger
volumes. It records high turnover of
passengers and therefore, has high
rate of bus service. The design
complication arises in the integration
of bus and passenger volumes, traffic
circulation and their attendant — space
demands. Bus berthing and platform
space demands proper consideration.
This space requirement may lead to
vertical expansion in the form of
multiple-bus level solution with
intermediate  passenger circulation
concourse.
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To achieve a high degree of
efficiency in operational performance
in a bus terminal, certain components
due to their importance should be
present in the terminal irrespective of
terminal type. Although, certain
priority is required of some terminal
types, there are yet some basic
considerations common to any
transport terminal. These general
considerations include: - Size of
terminal, Service offered by the
terminal, Component spaces of the
terminal, Functional layout of
components, Necessary equipment.
However, a prototype bus terminal
may not have all the functions and
facilities required in every existing
situation. This is a result of
circumstantial  diversities both in
economy, needs and culture of the
place the terminal is located.

In real situation, the inclusion
depends on size, scope and the
category of bus operation and
terminal type. How effective these
functions can be inter-related depends
on the passenger capacity vis-a-vis
bus operation. In discussing the
components and constructional data
of a bus terminal, attention should be
directed towards the major guidelines
which include: - The planning of the
concourse and the constructional data,

passenger facilities,
Staff/Administrative facilities,
Maintenance/Service facilities,
Support/Concessional facilities,

General Services facilities.

4.3. CONCOURSE PLANNING,

LAYOUT AND CONSTRUCTIONAL

DATA

Concourse is among the components
that make up the passenger facilities.
It is treated separately in this context
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because it is generally used as the
stand-point or focus in which other
passenger functions radiate. In fact, it
is usually used as the major
organizing element in terminal
designs and therefore, determines the
layout of other units.

Concourse is the area where
passengers engage or disengage with
the bus services. It is therefore the last
passenger waiting area from where
they board the bus for departing
passengers, or where passengers first

come in contact for arriving
passengers  (Abdulkareem, 2009;
Adesina, 1987, Ahukannah,

Ndinaechi & Arukwu, 2003; Ajiboye
& Afolayan, 2009; Botha and Filani,
2006; Carapetis, Beenhakker &
Howe, 1984; Adler, 1999; Ighodaro,
2008; Mallon, 1960; Muktar, 2011;
Onakomaiya, 1980). The concourse is
best at equidistant position from all
waiting and lounging rooms. From
the stand point of view that travelling
is a dynamic process characterized by
fluctuations in trends of departure and
arrival. It is necessary that the design
be made flexible. This statement
necessitates the introduction of some
concessional activities that could
bring about interchange or swopping
of roles between travellers and the
stations”  petty  sellers.  These
concessional functions could be used
architecturally to separate platforms
like the introduction of shops, kiosks,
telephone booths, and even flower
pots are recommended.

Furthermore, a change in level could
be a very good alternative to define
this space and achieve the idea of
interpenetrating space. The trend in
Nigeria has been that during public
holidays or festivities, a lot of people
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travel from urban centres to
countryside. In such a situation, the
departure platforms and loading
berths would be over-tasked while
those for arrival would be under-
tasked. The situation may be that one
or more of the arrival platforms and
bays will be converted to departure by
simply changing the sign and
directing the departing passengers to
the platform(s) via the public
information. By the end of the
festivities, such passengers reverse
their journey to the urban centres. The
process at the terminal hence will be
reversed. In a situation where the
separations  between the  two
platforms are so elaborate e.g., when
they are placed at the opposite ends of
the terminal buildings, this not only
hinders swopping of roles between
the two platforms, but as well pose
difficulty in interchange of passengers
from arrival to departure platforms.
This does not help the efficiency of
the terminal, and cause inconvenience
and discomfort to passengers as they
become confused while they trace
their way to the departure platform
through other functional spaces.

PASSENGER PLATFORM: This is
yet a segment of the concourse that is
very crucial in the planning of bus
loading bays for passengers. This is
the main area where passengers enter
or disembark from the bus. A
considerable space and an overhead
canopy is needed here for the
convenience and  comfort  of
passengers. Canopy heights which are
usually supported by columns or piers
should be such that allows for all
types of bus operations. It should be
best positioned in alignment with the
profile shape of the bays they are
covering so as to achieve a horizontal
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and vertical visual harmony for bus
drivers as they manoeuvre the buses
into and out of the berthing positions.
There is also the need for steps and
ramps respectively for passengers and
trolleys since difference in levels is
anticipated in this area. Passenger
queuing facilities like the rails can
also be provided.

4.4 PASSENGER FACILITIES:
These are those facilities provided for
the general use of the public. Beside
those discussed above, others include:
- Public entrance, information
facilities, ticketing facilities, general
waiting area, public toilets, baggage
handling facilities, left and lost
baggage facilities, cafeteria, control
rooms, temporary accommodation.

PUBLIC ENTRANCE: This
component is a vital element in public
building and should be architecturally
defined and easily identifiable. Acting
as a focal guide to travellers the
entrance view must be imposing with
a very impressive character to capture
the interest of the first-time visitor to
the terminal. This element should in
essence be strategically located in
relation to the major pedestrian access
to perform this function satisfactorily
and effectively. The entrance should
connect the forecourt or universal
space through the door into the
positive space of the building. The
entrance porch should be large
enough to accommodate incoming
and outgoing traffic with minimum
congestion. If need be, it is usual to
provide a form of control in-between
the entrance and the positive space.
This could be in form of security post.
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BUS LOADING BAYS: This is
essential and can take the form of
shunting loading pattern, saw-tooth
loading pattern and drive-through loading
pattern. Theoretically, the angle of pitch
between the vehicle front and the axis of
the passenger platform can be anything
from one-to-ninety degrees (1 — 900). But
practically, it usually falls between 20
and 500.

45 INFORMATION FACILITIES:
This component is concerned with the
dissemination of travel information in the
form of travel schedule or charts,
announcement of arrival and departure of
buses, and so on. This should be located
at strategic positions or areas like the
waiting areas, entrance hall, etc. A public
address system is recommended for
information  through  announcements.
Loud-speakers should be positioned at
strategic points for the performance of
this function. The information units
should be provided with counters as well
as enough working spaces and
convenience.

46 TICKETING FACILITIES: The
ticketing office should be the most
prominent of all passenger facilities. Its
position should be immediately obvious
from whichever direction passengers may
approach. Sale of tickets to travellers is
the main function of this unit. Due to the
busy nature of this unit, it requires a very
big space which is rather independent of
the waiting lounges. Since most public
spaces are located on the ground floor,
the ticketing booths could be best located
on the ground floor.

In the ticketing offices, open counters
with back-up offices are provided and
normally depends on the scope of
operation. Care of baggage brought
along by these intending passengers is
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never over-looked in this aspect. For
this reason, weighing machines,
slides, and conveyor belts should be
provided for baggage handling. A
form of control is needed in the
ticketing area, and this necessitates
the provision of railings each taking
one person at a time. The ticketing
hall is normally incorporated with the
waiting area for easy use by
passengers wishing to obtain tickets
or to book buses prior to travel.

GENERAL WAITING AREA: As the
name implies, this unit is to serve as
waiting areas for departing and arriving
passengers that wait for reasons other
than obtaining travel tickets. It is
therefore, a central waiting space
equidistant to all bus berth positions. This
function should be directly accessible
from the main entrance as well as leading
directly to the concourse area. Due to the
busy nature of this unit, it should be
separated from other closely related
functions like the ticketing hall and the
restaurant, by a change in level and the
use of low flexible partitions. Since this
unit is the central focal point where all
other functional element radiates, it is
ideal that waiters have a direct view of
the restaurant. For maximum efficiency,
it should be provided with some ancillary
services like the drinking fountains,
magazines, trash baskets, and so on.

ARRIVAL LOUNGE: This is a
space meant to welcome briefly,
terminating passengers before they
proceed to adjoining parts of the
terminal. Besides furnishing with
seats, this unit is better incorporated
with an issuing counter adjoining the
baggage room. This counter makes it
easier to make claims of baggage and
the booking of guest rooms to late
arrival passengers that needed the
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service. Most effective is this unit
when the location is such that
provides easy access to some other
functional  elements like  the
restaurants, the toilets, the guest
rooms, and at large the ticketing hall.
The latter is most needed for
‘connecting passengers’ (those that
might wish to continue their journey).

DEPARTURE LOUNGE: This is an
assembly area, including the boarding
control point, located close to the
ticketing hall for passengers pending
further processing before boarding the
buses via the concourse. The
elements, layout and furnishing of the
departure and arrival lounges are
almost the same as the process of
arrival is merely a reflecting of the
process of departure.

PASSENGER CONVENIENCES:
Sanitary accommodation as well as
passengers washing facilities should
be provided for male and female users
respectively. The toilet facilities
should be readily accessible from
stands, and should not be so exposed
as to keep the users uncomfortable
due to exposure. The location of these
toilets should be such that the toilet
area does not result in air pollution in
case any of the facilities go bad.
Toilet facilities should be best located
at a point easily accessible from all
public units like the ticketing halls,

waiting  areas,  guest  rooms,
restaurants, etc.

4.7 BAGGAGE HANDLING
FACILITIES: The handling of

baggage depends significantly on the
terminal type and operation. But
considering ideal situations in this
context which is interstate bus
terminal, the sooner a passenger is
separated from his luggage, the better;
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hence less confusion and congestion
in the waiting area. For the ease of
baggage handling, conveyor can be
introduced, running directly from the
ticketing hall to the baggage room.
The baggage room should be
equipped with standard metal racks
about five or more tiers high for
baggage storage. Provision should
also be made for carrying baggage by
hand into the baggage room in case of
power failure. A control room is then
needed for this operation. The
baggage room should be accessible
from both the public area and the
concourse, and should have an area
equal to about 10 per cent of the total
building. The baggage room for the
arrival section should be located near
the off-loading platform. This should
be connected to the loading platform
through the passenger concourse. The
baggage room should be provided
with an issuing counter and could be
adjoined with a left and lost luggage
room.

LEFT AND LOST LUGGAGE
FACILITIES: These types of
facilities are provided at all bus
stations to handle such luggage
unclaimed by passengers on arrival at
the station. It is usually located near
the baggage room for the arrival
section as this is the most liable place
luggage is  unclaimed.  Such
unclaimed luggage in this section
could then be easily shifted to the left
luggage room. This unit should be
provided with storage room, storage
racks, and lost property office which
is usually associated with left luggage
facilities. These offices are usually
equipped with a counter to divide
passenger space from storage and
working space.
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RESTAURANT (CAFETARIA
SERVICES): In the planning of the
general layout of a terminal building,
the restaurant is a very vital function
which could pass a general facility for
passengers’ convenience. The
restaurant comprises of the dinning,
bar, kitchen, store, and the ancillary
areas. Cafeteria (self-service) service
should best be adopted by the
restaurant as it makes for faster and
easier operation. Separate dinning
spaces should be provided passengers
and staff. This may not be with solid
wall, but with either a change in level
or glazed partition to encourage
exchange of views and interactions
among the users.

Adequate space allocation is essential
for both the restaurant and the kitchen
area, because it will influence
building and operating costs and
efficiency. When space is too small,
labour time and effort will increase,
resulting in a decrease in the volume
and quality of output. When space is
too large, building and maintenance
cost tend to increase. The most
appropriate place for a kitchen with
regard to floor level is the level the
kitchen is meant to serve. But, if by
any logical reasoning, the kitchen is
separated from the level it serves,
then devices like the conveyor belts,
service elevators, service ramps, etc.
may have to be provided. Special
service yard and loading bay should
be provided for the kitchen area based
on the projected number of service
vehicles loading or unloading at any
given time.
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CONTROL ROOMS: This is provided
to control and monitor the activities of
passengers and their affairs into some
strategic places of the terminal. Such
places like the entrance hall, the ticketing
hall, etc. experience great influx of
people and therefore, should be provided
with a counter space for entertaining brief
enquiries from visitors. The movement of
baggage out of the baggage room onto
the loading platform for further loading
into the buses the movement of the
baggage from the off-loading platform
onto the arrival lounge baggage room
needs strict control. The control rooms
should be provided with counter and
adequate working spaces.

4.8 MANAGEMENT/STAFF
FACILITIES

Management facilities which are
mainly offices could be classified into
two sections — administrative and
operational.  The  administrative
section plays a very important role in
the general running of the entire
terminal. The importance of the role it
could play cannot be overemphasized.
It is evidently clear that the
administrative section is the nerve
centres of the whole complex as the
responsibility of coordinating the
affairs of different on it. All other
sections, in  consequence, are
accountable to the administrative
section (Abdulkareem, 2009;
Adesina, 1987; Ahukannah,
Ndinaechi & Arukwu, 2003; Ajiboye
& Afolayan, 2009; Botha and Filani,
2006; Carapetis, Beenhakker &
Howe, 1984; Adler, 1999; Ighodaro,
2008; Mallon, 1960; Muktar, 2011;
Onakomaiya, 1980). Such spaces that
are needed for the day-to-day running
of the terminal include:
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OFFICES AND
BOARD/CONFERENCE ROOM:
Office spaces provided should be
large enough to accommodate all
necessary equipment needed for the
proper functioning of the offices. The
spaces should comprise that which
cater for the whole zones adopted in
this project. The offices should
include, the director, managers,
general secretary, switchboard, chief
technologists, others are accounting
rooms/records, typists, receptionists,
and so on. Location of these offices
could be anywhere on any floor. A
flow of space should be adopted in
division of the interior spaces by
using low flexible partitions.

The operational section on the other
hand acts as a link between
passengers and the buses. In fact, it
sees to the dynamism of the terminal.
Offices here should be located very
close to the operational zone thus the
concourse. Office spaces to be
considered here include; the operation
manager, supervisors, booking
offices, drivers lounge, etc. The office
spaces provided in this section should
be as discussed above. The location of
these offices could be on the ground
or mezzanine floor level to ensure a
proper supervision of the activities
going on in the ticketing hall and
other surrounding areas. The dispatch
office is provided to control all
vehicular movements. It should be
located on the concourse so that it can
observe all loading berths. The size of
this office should be such that it can
conveniently  contain  necessary
electrical gadgets for the
dissemination of information to all
parts of passenger waiting sections.
This office should be linked to some
other necessary units of the terminal
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like the ticketing hall, manager’s
office, and bus yard, through the use
of telephone system. All passenger
waiting areas should be
communicated via the use of
microphone. Cashier rooms should as
well be provided in this section. It
should be accessed with minimum
effort from the ticketing offices.
Adequate security is needed in this
unit for the safe keeping of money
realized. Staff facilities are facilities
generally provided exclusively for the
convenience and relaxation of the
members of staff. The facilities to be
provided include: Recreation room;
Rest room; Canteen; Toilets and other
sanitary facilities; Temporary;
accommodation for drivers;
Conductors and conductresses; Staff
parking.

RECREATION ROOM: This
component is meant to serve as a
relaxation area for members of staff
during break period. Some indoor
sporting activities should be provided
since sports is almost a way of life
among young men and women these
days, and at the same time to ensure
the functionality of this component.
Provisions should be made for
conveniences and a bar service for
light refreshment. The location of this
component should be within the core
of the office spaces and strictly used
by the staff.

REST ROOM: This should be
provided for short time rest for the
members of staff who needed them,
during the break period or on the brief
note, to relax any member of staff
who develop minor physical problem
while at work. This component
should be furnished with upholstery
chairs and beds to enhance this
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function. The location should be
within the auxiliary zone, preferably
close to the recreation room.

CANTEEN: Staff canteen should be
provided adjacent to the main
restaurant. Preferably, it should be
served from the same kitchen as the
main restaurant. The space should be
adequate enough to cater for bar
services and allow for movement of
waiters.

TOILETS AND OTHER
SANITARY FACILITIES: Toilet
facilities  should be  provided

separately for male and female
workers. Provision should be made
for other sanitary facilities like the
wash-hand basin, hand driers, etc. For
economy and users’ conveniences, the
toilet and sanitary facilities should be
grouped together. This helps carrying
out plumbing works and repairs in
terms of damage. Location of these
facilities should be in relation with
the core of the offices and the
ancillary areas.

ACCOMMODATION FOR
DRIVERS, CONDUCTORS AND
CONDUCTRESSES: Staff
accommodation should be provided
for drivers and conductors who
operate night services. This should be
temporary ~ accommodation  and
therefore may range from lounge to
bedroom services. There should also
be a provision for porter services at
the lodging levels. Location should be
on the upper floor levels.

CAR PARK: Parking facilities for
members of the staff should be
provided. The positioning of this
parking space should be in relation to
the administrative section such that
staff could get to their offices with the
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least working distance. The location
and access to this parking area should
be such that getting into and out of it
will not constitute any traffic conflict
to other users of the terminal.

4.9. MAINTENANCE/SERVICE
FACILITIES

This section is responsible for the
maintenance and  servicing  of

vehicles, machineries,  furniture,
building components and other
equipment in the terminal. With

special regard to the terminal building
in general and the buses in particular,
the different units to be included in
this  section are:  Mechanical,
Carpentry;  Plumbing;  Electrical;
Masonry; Panel Beating. The first
phase of this demonstration design is
being planned to render only minor
maintenance/service works with a bus
depot capacity enough to operate
scheduled bus services. The routine
maintenance activities and facilities
includes fuel and water filling,
lubrication, wheel balancing, vacuum
cleaning, washing and also parking
lots. The location of these facilities on
site should be such that a bus should
be able to have access to it before
leaving for the bus yard, if need be, or
leaving the terminal entirely. Fuelling
pumps should be provided on site in
such a way that all buses leaving the
terminal get access to the facility
without tracing its former route and
therefore, maintaining a defined bus
loop.

The final phase of this demonstration
project is going to render major
maintenance/service works not only
for the buses but, also for the entire
terminal structure. The terminal is
being planned to be self-subsistent in
all ramification. Besides, the various
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departments earlier mentioned in the
first paragraph this section also
contains the generator or plant
operation unit and other technical
aspects of the terminal. The section
sees to it generally that the terminal
does not run into any hitches due to
technical reasons.
Maintenance/service depots can be
any of two types: the roofed bus
depots and the open-air fenced-off
bus yard. In the case of the roofed bus
yards, it requires high investment cost
of up to about 25-45% of the entire
capital and usually poses a ventilation
problem. Heating/cooling gadgets
may be required depending on the
orientation. In the case of the open-air
bus yards, the advantage of lower
investment is off-set by exposure to
weather, shortening of vehicle life
span and consequent like in the
maintenance costs. But, since buses
are not expected to part for long hours
in the first phase of this terminal
design demonstration, the open-air
bus yard will be adequate. However,
the  maintenance and  service
workshops should be roofed.

In the bus yard, the passengers are no
longer put into  consideration;
therefore, the width of the parking
spaces could be reduced to 3 meters.
In parking these buses, it is prudent to
make the aisles at least 5 metres width
to enable fire engine to circulate
throughout and to render a good
working space for fire men to operate
in the event of fire outbreak.

Generally, this section is considered a
dirty area since the nature of work
done here results in junks piling up
here and there, noise from
machineries cause noise pollution,
dirty liquid like engine oil could stain
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the area, fume from the filling station
causes air pollution and so on. Due to
its dirty nature, the
maintenance/service section should
not be in exposed part of the site so as
not to be exposed to visitors. It should
be located in such a way that wind or
rain would not result in these junks
and oil spills polluting the other
sections of the terminal. It is also
desirable that the bus yard be paved
with adequate fall to obviate
percolation of water and enhance
drainage. This could be achieved
either by design of the structures or
by exploitation of the site and other
natural features like wind direction,
slope of the site, etc (Abdulkareem,
2009; Adesina, 1987; Ahukannah,
Ndinaechi & Arukwu, 2003; Ajiboye
& Afolayan, 2009; Botha and Filani,
2006; Carapetis, Beenhakker &
Howe, 1984; Adler, 1999; Ighodaro,
2008; Mallon, 1960; Muktar, 2011;
Onakomaiya, 1980).

5.0 SUPPORT/CONCESSIONAL
FACILITIES

These are facilities which are of
economic value to the terminal and
which yield extra revenue for
supporting the terminal by way of
defraying running costs. Concessional
as the name suggest, are usually
conceded or hired out to private
entrepreneurs to manage. These are
mainly  rental spaces like: -
Shops/Kiosks;  Vending  booths;
Rental offices. The locations of these
facilities are usually at certain places
like entrance lobbies, concourse,
waiting rooms, etc. The plan and
layout of these facilities should be in
such a way as not to inhibit travelling
operations. These facilities should be
minimal in number (Abdulkareem,
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2009; Adesina, 1987; Ahukannah,
Ndinaechi & Arukwu, 2003; Ajiboye
& Afolayan, 2009; Botha and Filani,
2006; Carapetis, Beenhakker &
Howe, 1984; Adler, 1999; Ighodaro,
2008; Mallon, 1960; Muktar, 2011;
Onakomaiya, 1980).

SHOPS/KIOSKS AND OTHER
CONCESSIONS: Shops/kiosks
should be provided in the foyer area,
preferably between the foyer and the
ticketing hall to cater for visitors in
the sphere of snacks, drinks and some
other provisions. This shopping
arcade should be away from the
waiting area so as not to disrupt the
main function of this area. The
location should be such that will give
maximum sales impact with minimal
restriction to normal traffic flow.

The storage space for the bulk items
being sold in the shops should be
located near the shops and should
have an ease of access to facilities
smooth delivery of goods from the
service route. Due to the nature of the
kiosks, it is recommended that
ventilation should be natural unless
the situation proves impossible. It is
necessary to provide some of these
shops alongside some rental offices at
the upper floor levels.

RENTAL OFFICES: The amount of
rental space to be provided depends
on primarily the earning potentials
involved. Rental offices to be
provided may be for post offices,
courier services, travel agencies, and
so on. The location of these office
spaces is best at the upper levels with
a vertical approach so that they can
operate without disrupting operations
at ground floor level.

63



Agu Augustine O, Basil Amaka-Anolue M and Chendo I. G./Journal of Environmental Management and Safety Vol. 13, No. 1, (2022)

VENDING BOOTHS: This is provided
to acquaint visitors with news of the
country and otherwise, as well as fun.
Some passengers derive pleasure in
keeping themselves busy with magazines
and novels while on transit. This
psychologically helps to shorten the idle
time spent while on transit. The booths to
be provided are for journals like
magazines, newspapers, etc. as well as
novels and gift cards. The location of the
display stands should be adequate around
the entrance lobby, and the arrival
concourse. This facility could be planned
in such a way to be used as main utility
separations or tucked away in such a
position as not to inhibit travelling

operations.

GENERAL SERVICES
FACILITIES: General Service
facilities are those that serve

passengers, and other visitors to the
terminal complex. The restaurant, as
well has Dbeen discussed under
passenger facilities. The
reception/inquiry  desk  which s
classified under this category should
be located very close to the main
entrance. It should be positioned in
such a way that it could serve both
entrances and every other functional
aspect of the terminal. The public
notice boards should be located at
strategic places like the main entrance
foyers. This should not be left
unprotected from incessant touch by
the users; therefore, it should be
provided with glazed closet locks. In
large terminals, ancillary facilities
that provides ease to life falls under
this category. Such facilities like air-
conditioners fountains, and so on,
could be used to control or regulate
the micro-climate effect of the spaces
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which have the tendency to become
stuffy due to incessant over-crowding.

Although, one could neglect this
function because adequate ventilation
through openings solves this problem
of stuffiness. Artificial lighting is
deemed fit for all public spaces, as
well as areas used by drivers. Such
lights like fluorescent lights are more
adequate for this purpose since they
emit less heat and causes less glare.
Public ~ address  systems like
loudspeakers should be installed in
such areas like all the public waiting
areas. This should be properly done
so that audibility is not impeded by
automobile noise. The control panels
for these gadgets are usually placed in
the dispatch office.

SPACE ZONING: In zoning the
spaces in the proposed bus terminal
facility, 1 categorized various spaces
into restricted (private) zones and
non-restricted (public) zones.

RESTRICTED (PRIVATE) ZONES:
Spaces categorized into this zone are as

follows: Arrival lounge; Departure
lounge; Concourse to the loading bays;
Arrival and Departure bays;
Conveniences; Way-Bill storage;
Baggage Storage; Director’s office;
Secretary’s office; Manager’s office;
Clerks’ office; Accounts department;

Staff conveniences; Dispatch office;
Staff/Drivers lounge; Workshop bays;
Maintenance Administration unit; Bus
yard; Staff car parks; Concourse shops.

MAINTENANCE UNIT SHOP
NON-RESTRICTED (PUBLIC)
ZONES: Spaces categorized into this
zone are as follows: Main Entrance
Porch;  Restaurant;  Supermarket;
Snacks Bar; Human Relation office;
Customer care; Public Car Parks.
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5.0 CONCLUSION

Mass transportation has come a long
way to its present position in our economy
and unlike other modes available; it has
proved itself to be a dynamic one. The
absence of other well developed and
economical modes of mass transit, coupled
with the high cost of other available means
of transport, has resulted in increase in the
demand for road travel.

This gives rise to the need to provide a
befitting infrastructure that will ensure
passenger comfort and security before they
embark on their respective journeys. This
proposal which is the design of a bus
terminal, involves the design of a controlled
environment which acts in response to the
stimuli generated by intercity road travel
activities. All aspects relating to the easy
movement of passengers within and through
the terminal in comfort and safety will be
considered. Architecturally, this design has
evolved as a result of spatial use and need
analysis of terminals. It is hoped that the
terminal solves the problems that exists
other private facilities available especially
pertaining to security and comfort of
passengers, and also the recent traffic
congestion in the Okpara Avenue axis, that
is, the Ogbete Main Market area and the Old
Park area as well as the Agbani Road axis in
the Enugu metropolis. This will result in the
reduction of /or total elimination of hardship
suffered by commuters while trying to
embark on distant journeys. This in turn
leads to general increase in the output of the
individual and as the suffering is reduced,
other effects that arise includes: Ease of
government monitor on the operation of
transporters; Check on arbitrary loading of
buses outside their terminals; Eliminating
the menace of touts and ensuring better
security for passengers as a result of better
organization of services; The generation of
employment.
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All these have a culminating effect of
increased patronage of this facility which
results in increased profits, which is the
ultimate aim of any commercial venture,
thus making the State-of-the-art terminal
project a viable one for Enugu metropolis.

6.0 REFERENCES

Abdulkareem Y. A. (2009). The Role and
Impart of Transportation in Nigerian
Society, Journal of the Federation of
Building and Civil Engineering
Contractors in Nigeria, VVol. 4 No. 2.

Adesina (1987). Flights of stairs. Lagos,
Zenith Press.

Ahukannah, L.I., Ndinaechi, G.I., &
Arukwu, O.N. (2003). Commerce for
Senior Secondary Schools. Onitsha:
Africana-First Publishers Limited.

Ajiboye, A.O. & Afolayan, O. (2009). The
Impact of Transportation in
Agricultural Production in a
Developing Country: A Case of
Kolanut Production in Nigeria.
International Journal of Agricultural
Economics and Rural Development,
2(2), 47-57.

Botha, R.C. and M. O. Filani (2006), Key
Intermodal Issues. A Report
prepared for the Bureau of Public
Enterprises, Abuja.

Carapetis, S., Beenhakker, H., Howe, J.
(1984). The Supply and Quality of
Rural Transport Services in
Developing Countries. World Bank
Working Paper 654. Retrieved
January 1, 2011, from
www.scribd.com/doc/2423416/Role-
of Transport-in-Economic-
Development.

David, Adler (1999). Metric Handbook,
Planning and Design, Second
edition, Burlington, U.S.A:
Architectural Press.

Google Map, 2015. Map showing the
location of the proposed site.

65



Agu Augustine O, Basil Amaka-Anolue M and Chendo I. G./Journal of Environmental Management and Safety Vol. 13, No. 1, (2022)

Accessed 7th of July, 2015 at about
2:00pm.

Google Earth, 2015. Plate showing the
location of the proposed site.
Accessed 7th of July, 2015.

Ighodaro, C.A.U. (2008). Transport
Infrastructure and Economic Growth
in Nigeria. Revised Paper Submitted
for Presentation at the First
International Conference on
Transport Infrastructure (ICTI 2008),
Beijing, China.

Mallon, R.D. (1960). Transport and
Economic Development. Economic
Digest. Summer. Retrieved January
1, 2011, from
http://www.pide.org.pk/pdf/digest/19
60/issue2/8-13/pdf.

Muktar, M. (2011). Impact of Transportation
on Economic Growth: An
Assessment of Rail and Road
Transport Systems. Retrieved April
21, 2012, from
http://mustaphamuktar.blogspot.com/
2011/01/impact-of-transportationon-
economic.html

NEEDS Document (2004):  National

Economic Empowerment
and Development Strategy, National
Planning Commission, Abuja.

Onakomaiya, S.O. (1980). Highway
Development in Nigeria: A Review
of Policies and Programmes. NISER
Monograph SeriesNo.5. Ibadan:
Nigerian Institute of Social and
Economic Research.
www.greyhound.com/bus-stations.
Greyhound Lines Inc.- Rural Feeder
Service.

45 - 66

66



