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Abstract
This study focused on the need to improve passenger movement in a bid to enhance the
transportation sector while assessing the challenges faced with the current situation at the
Moniya train station in Ibadan. Integration of a bus terminal with the existing rail transit will
provide comfortable and safe travel experience for passengers especially the disabled, aged
and young children. This is to be achieved through intermodal transfer of pass hy
creating a synergy between the two modes of transportation as a strate@)mprove
passengers travel pattern. Qualitative research method was adopted for rﬂ%.\y using case
study approach as the instrument. Five related case studies to inch@ [ocal (Modern Bus
Terminal, Ojoo, Ibadan and Oshodi Interchange, Lagos) e internationals (Metro
Station, Beijing, China; Manukau Bus Interchange, N@%land and Christ Church Bus
Station, Auckland) were analysed using physic rvation and photographs to record
findings. Journals, books and previous rese works related to the study were also upheld
and concerned Government offices we@ted for data collection. This provided detailed
information on the historical back@i of the project, main spaces provided, materials used
and peculiar features about‘the projects. Findings from the case studies shows that ease of
movement is achiev@ea on factors to include accessibility, space zoning / Facilities
provided, shelte@ ity, operating system, visibility, adequate ventilation and daylighting.
However on of movement and space allocation have been found to be the most
impertant,factors that determines easy movement along the circulation flow. In conclusion,
a@fective interchange will ensure efficient circulation and seamless movement within and
around the interchange, serve as protection from weather effect with the provision of
adequate ventilation and efficient daylighting. This study therefore, recommends that the

above findings be included in all proposed interchange designs.
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Chapter One

Introduction
1.1 Background to the Study
The persistent rise in urban population coupled with the rapid sprawl of the geographical
extent of cities and towns in most part of Nigeria has resulted into a paradigm where people
now engage in more than one means of transportation to get to their final d N?Bn
(Chauhan, Gupta & Parida, 2021; Rodrigue, 2020; Soteropoulos, ef al., 2019®Andez et
al., 2016). In order to reduce the inconveniences encountered through thiﬁ%xlex transport
facility, interchanges were established as an alternative means to Q@\%ment (Afolabi et

al., 2017). @

Over the years, the policy sector of Nigeria, in a bid‘g&%&nce the transportation sector,
launched the public mass transit in 1989 (Ebore@iorenoya, 2017; Efobi & Anierobi,
2014) which unfortunately yielded mini ontribution to mobility problems due to
inadequacy and inefficiency in the ma@g}lent of the corporation (Nwaogbe et al., 2020;
Adeke et al., 2018; Aderamo, 201@ the other hand, the adoption of private sector based-
service-delivery, to overrun‘the transport facilities (Omotayo, 2020; Igwe et al., 2013) as a
sort of intewention@ ‘to live up to expectations thereby causing more problems
(Abdulkarim, 2@)}Qdedotun, 2015). This according to Hernandez & Monsoon (2016)
resulted in@%istance travel, increase in travel time and high level of traffic congestion.

Tone icient transportation plays a critical role in a city’s social and economic
&\cement (Ikenwa, 2019). For example, it fosters community cohesion, improves safety,
increase mobility and access to market, employment and enhances the visual quality of the
urban scape (Eboreime & Ohiorenoya, 2017; Adedotun, 2015; del Olmo, 2015). Similarly,
investment in transportation enhances economic activities needed to sustain life and well-

being (Okotie, 2020) thereby bringing about expansion in a country’s manufacturing,



industrial, tourism and distribution sector (Afolabi ef al., 2017). Interestingly, the situation of
Obafemi Awolowo Train Staion, Moniya in Ibadan according to Osuntokun (2022), does not
live up to expectation. He highlighted the fact that despite being constructed in a non-visible
location, the project seems not completed because the road leading to the station is along the
bush, untarred and with few parking spaces.

In practice, a public transport interchange is a location where facilities are pro ﬁx&?’or
specified types of interconnected public transport services for the transfer@%;&sengers
between those services (Solecka et al., 2020; Lamiquiz Dauden et al.,‘%ﬁl . However, a
clear definition was given by the Madrid Regional Transport AQ@I ih 1985 as “’Area
whose purpose is to minimize the inevitable sensation of hav@ ange from one mode of
transportation to another and efficiently using the inevi b&)aiting time”” (Heddebaut & Di
Ciommo, 2018). Notwithstanding, the main pu\@ﬁ an Interchange is for easy transfer
from one mode of transportation to another. ‘&

In essence, interchange is more than m@nventional bus network (Yang et al. 2020) and
therefore requires effective circ% for ease of movement (del Olmo, 2015). Planned
allocation of space as explaiﬁ%d%)[he SG Architects’ report (2015), helps to reduce delay and
improve level of seﬁ%r‘ passengers. Also, del Olmo (2015) further highlighted seven
functional fact@ an interchange as travel information, accessibility, co-ordination
between o@(%r and transport services, safety and security condition, shelter and waiting
areaﬁl ilities, way-findings and sign posting. Circulation definition is therefore, influential
ingﬂciently integrating these factors so as to achieve the goals of a public interchange (SG
Architect, 2015).

This will partly address the creation of safe and efficient spaces to accommodate the
movement of goods (Francis ef al., 2020); on one hand and further ensures effective mobility

of passengers between transit modes, proper signage that is visual enough for the users,



access and egress to station, effective pedestrian route as well as a safe and secured
environment (Khattak, & Hussain, 2021; Qambhieh, 2012).

Based on the fore mentioned and considering the fact that built environment professionals are
beginning to recognize the importance of efficient interchange in improving urban
transportation, this study is aimed at designing a befitting bus terminal at the existing train
station environment at Moniya, Ibadan to establish an interchange in order t@e

crowding and circulation problems at the existing train station environment. C%‘

1.2 Statement of the Problem ‘%

Today, cities are complex systems that serves as a major hub for V&Aﬁc&omic, social and
infrastructural activities (Zhang, et al., 2017; Hernandez n, 2016). This concept of
urban growth has led to a constant increase in traffi &e tion, noise and air pollution; a
creating more complex travel pattern (Gonzalez kayaci, 2020; Hernandez et al., 2015).
In most cities in Nigeria, efforts have been&%to ease these urban problems. For example,
Federal Government launched a mass t \iprogram in 1989 with the objective of moving
many passengers in one vehicle-at'@time from one place to another (Eboreime & Ohiorenoya,
2017; Efobi & Anierobi, 201 imilarly In 2002, a 25year strategic plan was approved for
the modernization @%{r.ansport sector to include the construction of about 8,000km
standard rail({Qv}ulch was amended in 2006 and ratified again in 2012 (Chen, 2018) and
N276 bildi udgeted for transport infrastructure in 2017 towards a smooth running of the
on- ehabilitation and construction of rail lines and airports (Eboreime & Ohiorenoya,
oW

Unfortunately, these transportation systems are not connected, as they are run as separate
entities and do not share synergies. This has created even more challenges (Chauhan, Gupta

& Parida, 2021; Hernandez et al. 2016) and crowding around station. However, mobility is

more than mere access and dispersal of goods and passengers; it considers connectivity



among other forms of land use within the environment and the transport station together with
the spatial network in relation to street configuration (Butler, et al., 2020; Holden, et al., 2019;
Lamiquiz Dauden et al., 2014). While the main purpose of an Interchange is for easy
connectivity from one mode of transportation to another (Moyo et al., 2021); it also promotes
effective circulation that brings about harmony and improved accessibility between private
cars, rail to urban public transport and other facilities in order to ease movemen ?PH
proper planning and management of accessibility features like station @) shelter,
ticketing, proper signage within the interchange. ‘%\

This research therefore, focuses on the development of a sultabl@”fram Interchange
that will meet the urgent need of solving the crowding ang%' congestion problems in

Ibadan.

1.3  Aim and Objectives of the Study @

1.3.1 Aim
The aim of the study is to design a p ley\terchange by the integration of spaces and design
consideration for a Bus-Train inte ge at the existing Train Station site, Moniya in Ibadan

for Oyo State Govemm‘eiwleve ease of movement through circulation definition.

1.3.2 Ob]ectlvesgz

The specific & es set out to achieve the aim of the study are to:

‘3%3 the current situation of the Moniya public rail facility in Ibadan

Q arry out case studies of existing interchanges in order to identify the functional
spaces required in a public interchange facility

iii.  determine the mobility standards in a public interchange facility

iv.  develop an aesthetically pleasing and cost-effective design to improve circulation by
integrating the identified functional spaces and mobility standards established in the

design of a bus — train interchange.



14 Research Questions
i.  What is the current situation of the Moniya public interchange?
ii.  What are the functional spaces required in a public interchange?
iii.  What are the mobility standards required in a public interchange?

iv.  How can effective circulation be achieved in a public interchange?

1.5 Significance of the Study %\E ’
The study is expected to improve users’ experience during waiting time as it w@}hnce the

beauty of the environment and improves the journey by providing ea@%\[mobility and
movement especially for people with disability. It will thereﬁ@oast the economic
development of the immediate surrounding by providing o ities for various forms of
economic activity around the interchange. It will a H%%éﬁt the built environment by
encouraging the use of public transportation whi@ﬁves the effect of road congestion as
the number of vehicles plying the road w, be reduced. This would invariably lead to

improved indoor air quality as the gasec%\ﬁmission produced by motorist would be minimal.

1.6 Scope of the Study %Fy:

The scope of the propose p%jgé

train station with %‘[ ration of car park facilities focusing on analysing the service

would be based on the functional spaces required in a bus -

quality. Thi(s&valg include spaces like passenger waiting platform area, loading platform,

signages; @ting, toilet facilities, car park, motorcycle stand, kiosks, guest house etc.

1.6.®arget Groups

) People embarking on long distance journey
b) People working in remote places
c) People with limited walking abilities

d) People with disability



1.7  Limitation of the Study

As there is no Bus — Train interchange facility existing in the country, it was tasking for the
researcher to source information from concerned Government Ministries and challenging,
capturing the full situation in photographs at the existing related facilities due to the level of

insecurity in the country. Also, accessing information online requires data subscription which

1s not cost effective. \Z
1.8  Operational Definition of Terms @

1. Public Transportation: a means of movement used in common b&%ns
n

'\
2. Mode of Transportation: type of transportation service used ,@V ying people.

3. Interchange: a location where facilities are provided f % sfer of passengers within
same or different modes of service.

4. Mobility: moving freely and easily from one@ to another

5. Accessibility: ease of reaching or 11nk1@& cilities.

6. Circulation: safe and efficient er to accommodate the movement of goods and
people. §

7. Travel time: the time 1t§i@b to accomplish the journey.

8. Waiting time: %n 1t will take to transfer people from one mode of transportation to
another

0. ulldlng a building within the interchange with facilities for passengers’ use.

10. %er people transferring from one mode of transportation to another.

&Iultimodal: having different transportation modes.

12. Integration: uniting different modes of transportation.

13. Travel Pattern: the way people travel over a period of time.



Chapter Two
Review of Related Literature
This session covers the review of related literature, theories and concepts on ease of

movement through circulation in a public interchange facility.

2.1 Conceptual Review

\?*

2.1.1 Urban Mobility
Urban Mobility is the movement of people from one location to another 10@&1‘thm or

between urban areas (Holland, 2021; Rodrigue, 2020). In furtheranc 1?% become a key
function of the society as people need to access housing, job, @tion? and other urban
services. The growing population of the city due to ur n has resulted to higher
demand for urban services and public transport whi %brough‘[ about the challenges of
traffic congestion, pollution, waste of time, nois other things (Ceder, 2020; Rodrigue,
2020; Gonzalez & Karakayaci, 2020; H Aﬁ?z et al., 2016). This change has caused a

revolution in mobility as people tend.t age in more than one mode of transportation in

preference of motorised m0b1 o its cost efficiency (Soteropoulos, ef al., 2019; Reddy

& Balachandra, 2012). ‘{

Federal Govern e@z its efforts towards easing the urban transport problem, launched a
mass transit li% in 1989 with the objective of moving many passengers in one vehicle at
a time %Qe place to another (Eboreime & Ohiorenoya, 2017; Efobi & Anierobi, 2014) as
Q the adoption of Public Private Partnership (Omotayo, 2020). In 2002, a 25year
strategic plan was approved for the modernization of the transport sector to include the
construction of about 8,000km standard rail line which was amended in 2006 and ratified
again in 2012 (Chen, 2018) and N276 billion budgeted for transport infrastructure in 2017

towards a smooth running of the on-going rehabilitation and construction of rail lines and

airports (Eboreime & Ohiorenoya, 2017).



Nevertheless, deductions from past literatures (Vandana, 2022; Prasanna, 2020; Ajibola, 2019;
Plamadeala & Slobodeaniuc, 2019; Lucas et al., 2017;) shows that railway systems are
suitable for long distance and heavy loads. In furtherance, it is said to be at a disadvantage
due to its inflexible activities, lack of rural service as well as the difficulties in its
construction on high terrain and curved areas among others. However, mobility is more than
mere access and dispersal of goods and passengers; it sustains cities’ growth an X&s
available to users on demand (Holland, 2021). It also creates connectivity amo%%r forms
of land use within the environment and the transport station together with‘ﬁ%}aﬁal network

in relation to street configuration (Dauden ef al., 2014). @ "

2.1.2 Types of Urban Mobility Q\)

Urban Mobility encompasses all aspects of movemen‘d@g designated activities and land
use in urban centres which facilitates the establis@nd realization of various movements
(Rodrigue, 2020). He maintained that this@ ither be obligatory or voluntary where the

major types are highlighted below; Q)

Pendulum Movement — these@ected movements embarked upon on a daily basis and

thus are predictable. Ex%gﬁhe movement from home to work places.

Professional Mqv‘e%t — are mainly observed during work hours in connection to one’s

profession@@vities. Example are attending meetings, marketing and carrying out repair

S

@nal Movement — these are optional movements that are carried out deliberately either

for commercial activities of relaxation purposes. Examples are going for shopping or to

picnics.

Tourist Movement — these are seasonal movements done at specific periods to celebrate a

landmark. Example is the Olympic World Cup.



Distribution Movement — these movements are concerned with load delivery for

manufacturing and consumption purposes. They are mostly linked to terminals, retail outlets

and distribution centres.

2.1.3 Sustainable Urban Mobility

Sustainability is a broad discipline which has been defined differently by different researchers
(Page & Gordon, 2017). In furtherance, some use it as a measure for quality while saze
it to mean the process of keeping something in a particular state. It is deﬁn\b the Centre

for Sustainable Urban Development as “a process by which present and future communities
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flourish harmoniously” (Ortuzar, 2019). Further explanation sh@hat sustainable cities’
exhibit high performance in the social, economic and env%@l aspects which is strong
enough to withstand challenges. However, the unive s@ﬁnition of sustainability is given
as the ability to meet the needs of the presentwithout compromising the ability of future
generations to meet their own needs. (Kayalyet a¥. 2014).

Sustainable Urban Mobility as ex 'ng.by Lam & Head (2012); Nikitas et al., (2021),
ensures a sense of relief, comfort, ced cost and openness in the process of transferring to
ones’ proposed location with\Mttle environmental effect among others. This is supported
quoting the deﬁnit@ sus‘:ainable urban mobility by World Bank Council for Sustainable
Development 200 _as

“The abi % meet the needs of society to move freely, gain access, communicate, trade and
esta%‘t relationships without sacrificing other essential human or ecological values today
09 the future” (Herrmann-Lunecke, 2020). Deductions from Kayal ef al. (2014) review
work shows that sustainable urban mobility is a system which embodies a feasible economy
in a secure environment exhibiting social justice to effectively meet up with the

transportation and land use requirements of today and future situations.



This has thus corroborated the explanation on urban mobility where governments, as policy
makers, attach importance to the need of formulating strategies and programs relating to
infrastructure, traffic management, road safety and investment (Hernandez et al., 2013).

This according to Ahmad & Oliveira (2016) can best be achieved with a vivid understanding
of customers expectation (Lang ef al. 2020) through a physical based mobility pattern to
harness situations pertaining to urban forms, socio-economic and soci -&‘R?al
characteristics of urban residents. The mobility pattern helps to ascertain ar@&rentiate
both individual and collective requirements of users based on five majo@rs to include

income, employment, gender, age and type of transport mQ@Go'gta et al 2017).

Effectiveness of the urban mobility process therefore seeks tj%'u te the city’s productivity

and sustainability (IGC 2018). @

2.1.4 Public Buildings @

Public buildings are buildings that are (@ by the government which is generally
accessible and used by the citizens rq;fﬁerent purposes (Van Baren, 2019; Rajeev, et al,
2018; Ubale, 2016). As opine edayo et al. (2013), the design of a public building is
expected to be all inclusiye; ¢ everybody’s need considering their satisfaction in relation
to circulation flow %ar.ld outside the building is equally guaranteed (Boisjoly & EI-
Geneidy, 20 )@wing easily within buildings enables neighborhood access through
differen @e ated spaces and exposure to the built environment (Vroman & Lagrange,
201@% according to Adedayo et al. (2013), is determined by the size and location of

spa;es within the building and with careful arrangement for efficient usage.

2.1.5 Transport Interchange
Transport interchanges have become a fundamental component of a day—to—day experience
of many people in a bid to reduce the challenges arising from urban mobility and to increase

users ‘perception. Rodrigue (2020), highlighted that people interchange for two main reasons;
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either because there is no direct route from their present places to their final destination or
because they choose to change services in order to take advantage of a more convenient,
faster and cost-effective mode of travel. Different transport modes complementing each other
are connected to transfer people from their one destination to another (Garcia-Martinez et al.,
2018; Hernandez et al., 2016). This tends to support the population growth with increasing
access to services in an efficient and timely manner (Ceder, 2021). ‘\?»

Ferreira da Silva, in his thesis submitted to the University of Porto explained @ére is no
specific definition for Interchange as it has been defined by various scholﬁ@‘ean different
but related terms depending on the point of reference. Ibifuro (@pp?e (2021) defined
interchange as a purpose-built facility that allows for flexd nd possible transfer of
passengers and goods from one mode of transportatio %&ther. Del Olmo (2015) in his
own definition highlighted that transport interch@s not only serve as link to cities, but
it also serves as a place from where people and go on foot or by other means to get to
and from the station. According to Yap et wl. (2019) and van Hagen (2011), it is a multi-
modal facility that allows passef%@o transfer and efficiently use the inevitable waiting
time (Heddebaut & Di Cio&@ 2018; Tsami, Adamos & Nathanail, 2018) which further
allows access to facil@yifhin or close to the interchange (Turnbull, 2013) enabling a sort
of socialization @people meet, shop and do business (Aongusa, 2019, Hernandez et al.,
2016). Q(&

Ded@io from literature defined interchange to be (i) a location where passenger transfer
f@one mode of transportation to another or between two services of the same mode; (ii) a
place where passengers join or leave the public transport system on foot, bicycle, or
motorcycle and (iii) a convenient location for a journey to be broken to allow access to
facilities within or close to the interchange. Further explanation shows that interchanges can

either be the physical action of passengers transferring between different modes or services

11



through a journey or the physical location that provides access to the transport system
(Lamiquiz Dauden et al., 2014).

2.1.6 Categories of Interchange

According to Conticelli et al. (2021), interchanges are classified differently considering the
modes of transportation involved or by focusing on the major characteristics of the particular
mode of transport like its location, catchment area, passenger flow and the type o x&s
provided. In furtherance other classifications are Regional, Sub-regional and S@n based
on the land use planning of the area. However, Turnbull (2013) highlight‘e'® interchanges

are internationally classified as: & 0

International Interchange: usually found at the city hub s@ a converging point for
different or all types of transport modes. It comprises a'%ﬁs, intercity bus terminals and
train station covering international or long-di@ewices. Example is the Britomart

Interchange in Auckland that combines a rai station with a bus interchange. It is located

in the central business district of Aucklﬁrht) the foot of Queen Street; the main commercial

centre with the main ferry tem&:}?@

A

Fi gure)2 1: Britomart Interchan ge Auckland
Source: (www.myguideauckland.com,).
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—— = -t = 7 __-'
Figure 2.2: View along Queen Street Figure 2.3: Underground train te 'rN\
Source: (www.wikiwand.com). Source: (www.wikiwand.co%k

Major / Specialized Interchange: this category of interchange comprise@ultiple modes
of transportation that service an exceptional destination. It is non@cﬁ\ted at the Central
Business District off the residential areas where major acces@ ublic transport, bicycle

or walking and so does not have provision for commutﬂ@)ng. Example is the New Lynn

Station in Auckland.

Source: (www.simondevitt.com,).

&ure 2.4: New Lynn Station, Auckland, New Zealand

Figure 2.6: Way-finding to Train Point.
Source: (www.simondevitt.com,). Source: (www.simondevitt.com).
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Local Interchange: are built to serve the local community. It is usually the first point of
contact passengers have with the public transport system to get to their final destination.
Main access mode may be by walking, cycling, buses or by transfer between local and high

frequency bus routes. Example is the Otara Bus Interchange in Auckland, New Zealand.

Source: (www.pensar.com.au). ® Source: (www.wsp.com,).

2.1.7 Modes of Public Inter 2:
The complexity of ur rea makes it a system of many divisions with different forms of
interaction (Mac@) Kin, 2017; Behrends, 2012). The major factor that determines the
decision ihg for users to shift to public transport is the travel time (Ivan, 2016) which
encom@s varying phases like preparation time for a journey, walking and waiting time,
time between modes and the time spent through the journey. Overcoming these
challenges of urban transport system necessitated the creation of a comfortable, safe,
convenient and dignified atmosphere (Nathanail et al., 2018) to reduce the imbalance of the
various divisions and to enhance users’ perception. Deduction made from the objective
shows that interchanges may be classified differently according to the mode of transport

system it exhibits.
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However, Ibifuro & Pepple (2021) maintained that for passengers to be clearly and
consistently identified through a specified journey, different modes of interchanges (Kumar,

2022) were highlighted viz;

Road — Road Interchange: a movement within and outside the city where passengers transfer

between same or different bus services to get to their proposed destination. This is usually

refererred to as Bus Terminal. %\v

Figure 2.9: Road.«Road [nterchan |

Source: (1 .reddit.com).
Road — Rail Interchange: this 1 an intra-city and inter-city transfer of passengers

between train and buses. Bei % intermodal station, it allows movement between different

modes of transport for mless journey.

Figure 2. ] 0: Road — Rail Interchange
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Source: (www.smmr.asia.com).

Road — Air Interchange: this is mainly an inter-city transfer of passengers with movements

between buses and aeroplanes. It is otherwise referred to as Airport Terminal.

Figur. 11: Road — Air Inte
Source: (www.dsl-u

Y

Road — Water Interchange: where people sfer between buses and boats within city,

between cities and internationally. ( \

igur 2.12: Road ater Interchange.
Source: (www.dsl-au.com).
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Road — Rail — Air Interchange: this is an integration of different modes of transport to include

buses, train and aeroplanes for transfer of passengers. It is mainly for international travel

pattern.

Figure 2.
Source: (www.joc.c

Iti-modal transport modes. It has two

Interchange Over Space: is also an integrati()&

categories which are: - (\&

a). where different terminals are loCated within the same building to reduce the transfer time
g

and create a more comfortat@l); g for passengers.

Figure 2.14: Interchange located within the same building
Source: (www.dsl-ua.com).
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b). where different terminals are located within appreciable distance to one another. It usually

takes more time and cost to transfer with less comfort for passengers.

Source: (www.dsl-au.com). %

2.1.8 Bus — Train Interchange \

This is defined by Sdoukopoulos et al., & 0) and Behrens (2012) as the transfer of
passengers in a combined mode of tw@s and train) services to reduce the cost of the
journey, improve the quality of t e%/ice and invariably enhance the overall efficiency of
the transport system. Ded%ﬁ&tm the definition reveals that this type of interchange
combines both the s aul service and long distant journey to get to and from the final
destination. The Qf work for this study is however limited to a Bus — Train Interchange

where peo d goods are transferred between buses and train services to and from various

points @ir final destination.
2.9 Empirical Review

2.2.1 Components of a Bus - Train Interchange
Interchanges are established with the objectives to transfer passengers easily between modes,
improve the travel time, engage passenger through the waiting time (Heddebaut & Di

Ciommo, 2018) and also serve as a meeting point for safety, comfort, dignity and
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convenience businesses (Afolabi et al, 2017). In order to achieve the set objectives as
explained by previous researchers (Budd & Ison, 2021; Naude et al., 2005), the following

components are required to be in place for a proper operation in an interchange:

Vehicular Layout — this encompasses accessibility and circulation of buses within and outside

the interchange; interchange operations (designated routes and direction for buses) within and

around the interchange and the civil infrastructure of the interchange. Q%'\

Pedestrian Space, Circulation and Facilities — this includes pedestrian Ci‘r%‘ areas and
spaces (walkways, bicycle stands and waiting areas); passenger load,Q%a{ea (boarding and
alighting from vehicles); shelters to shield passengers from tl%&@ of weather and rain;

building structures and accommodation (terminals, lou » hard & soft landscape; street

furniture and lighting. @\
ic

Trading Space — composed of formal (ded;@sheltered and lock-up space with flexibility

in layout e.g., ticketing booth and r@ tlets); informal trading (in relation to main
pedestrian flow and public spa es%efuse storage (to keep the surrounding neat) and

information trading accomni\(h%d in relation to main pedestrian flow (for making enquiries)

and public spaces. @ *

QB[ISGS of information and communication facilities like travel information

Signage — this ¢
(arrival@re time, locations of terminals, fares) zebra crossing (for the less privileged,

l and kids).

Management — this entails the management of the interchange to reduce running cost
(installation of solar powered station); CCTV camera, surveillance point (to monitor
operations within and around the interchange); rank marshal / disaster control; maintenance

of service modes to enhance quality of journey and refuse storage and collection.
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2.2.2 Circulation in Bus —Train Interchange

Circulation has been defined on a different note by different disciplines but from the
Architecture point of view, it is defined as the safe and comfortable movement of goods and
people of all ages and abilities within and around a building (Dima & Lawson, 2021) which
include various infrastructure that supports the operation of different modes of transport
system. Yang (2017) explains circulation to mean the way spaces and buildings ar ?&kd
to ensure that people can move easily in and around the building throughou@%@eriod of
time. Achieving effective circulation as stated in Richmond General 30 involves

supporting infrastructure for various modes of travel to connect@& Mo their places of

interest in a safe and efficient manner. %: )

In a general view for better understanding, it was fu %ted (Yang, 2017) that circulation
is divided into different components that has intefsrelated functions depending on the type of
project. This according to him might inc (i)rthe direction of movement which could be
horizontal or vertical (ii) the type (@QE}I the space which can be either public, private or
location oriented (iii) frequenc %2 that could either be for emergency or common use and
finally (iv) time of use w, ich be in the morning, daytime, evening etc. Deductions made

from past literatur a'& Lawson, 2021; Yang, 2017) shows that direction of movement

and use of ‘§<&Qu‘e crucial and can be achieved with the use of elements like lobbies,

corridolry@age ways, stairs, ramps, elevators and of course internal doors.

Pepple (2021) in their study reveals that circulation within a public interchange can

be zoned under different factors depending on the type of user and their personal interest.

Access / Egress Zone -: provides for facilities and services for users boarding and alighting at

the interchanges e.g., shelters, motorised transport, pedestrians, rails, cyclist, crosswalk,

20



traffic control measures, technologies for assistive movement, wayfinding, information and

security for all parked vehicles.

Transfer / Transport Zone -: involves the integration of good design and technology for easy

accessibility and communication for transfer between different available modes. This
includes signage and posters placed at strategic areas, up-to-date travel information, waiting

rooms as well as lock-up shelters with cctv for security purposes. Q%'\

Facilities and Retail Zones -: are leisure areas within the interchange whe engage in
different activities to enjoy the quality of their time while waiting L@&Q‘nﬁ It consists of
places like commercial areas, food courts, toileting, ticketing fat@%@ nd public spaces.
2.2.3 Ease of Movement in Public Buildings Q@r

Deduction from previous research works (Al — T ija — Wasowicz, 2021; Byahut et
al. 2005) shows that when there is a barrigfsin building, there is limitation in mobility as
spaces get obstructed and therefore bec@msafe and uncomfortable to use. Keenthirathna
et al. (2010), maintained that e vement requires set of dignified and independent
services that will be acce@by all users while revealing barriers that debars easy
movement in public biuildings. He further highlighted major barriers to include building

elements like t@s, stairs, doors and openings, curbs, narrow passages, entrance and

exit ways.& are toilets and sanitary accesses, car parking, lifts, ramps, sidewalk gratings,

sign@%fﬁc signals.

However, while expatiating the discussion on challenges experienced by users in the process
of moving within and outside of public buildings, Voce (2017) mentioned the fact that it is
not only persons with disabilities that faces barriers in building, everybody does; and it
depend on one’s age, gender and physical status. This, as explained by Byahut et al. (2005)

includes the children, aged people, pregnant women and people on wheelchairs. Also
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included are people with limited walking ability, those that are temporary disable as well as

people with visual or hearing impairment (Littlefield, 2011).

2.2.4 Design Strategies for Achieving Ease of Movement in Public Buildings
Keerthirathna et al. (2010); Lontsi & Wandjie (2022), opined that public buildings will
remain safe and comfortable if every user can easily locate their ways and are able to
understand the use of different types of facilities provided. Adedayo, ef al. (2013) kd out
a survey on five (5) major types of public buildings [Banks, Government Sextgﬁ Hotels,
Commercial and Institutions] in Abuja, Minna, Kaduna and Cala ar‘%malyze users’
perception in relation to ease of movement. In all, only 17% of usx(rggted';ase of movement
in buildings to be good. The bank rating was good becaus %@ en plan design allows for
free movement of both staff and visitors. Contrary ﬁt, ratings at the commercial and
Government buildings were poor because the sizé0 bies and corridors provided were not
adequate to sustain the number of users of tle building.
N

In the survey carried out by Al-BagJal., (2019), ease of movement in public buildings
was measured by five param iven as ramps, entrances, elevators, parking and routes
with Avenue Cinema Qhe most accessible (78.12%) and Dickson’s House the least
accessible (12.5% @}t nces were obstructed with barriers like steps, ramps with inadequate
slopes, high esi&'ds and uneven floor surfaces. Only Avenue cinema had fully accessible
elevat e the ones provided at Hawalli Park and Al — Babtain Library were small and

Qallow for the full turning of wheel chair users. The public centres that provided
parking for the disabled were not up to standard regarding the cut, curb and clear signs while
others did not make provision for it at all. In Nigeria, the level of compliance with
accessibility requirements for w/c routes were observed to be 40% for hospitals, 22% for
educational institution, 18.2% for social recreation facilities and 14% for government

agencies.
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Abu Tariah ef al., (2018) carried out a survey on fifteen (15) different mosques with forty-
eight (48) male wheelchair users in participation. Result from the survey shows that majority
of the wheelchair users avoided praying in the mosque as 84% of them needed assistance to
get to and inside the mosque due to distance of the mosque to their various locations and the
presence of steps at the entrances while 59% confirmed that they can move freely inside the

mosque. 67% of people said wheelchair users were not considered in the design of @s,

69%, 70%, 42%, 31% and 27% of people strongly disagree on accessibility @)ﬂ lution
area, sinks, exit and entrance areas, door handles and shoe racks respectiV'&%r\\ile 42% said

accessible parking provided did not accommodate the disabled as t@e%eing crowded.

Hamzat & Dada (2005), carried out survey on thirty-eig ublic buildings in Ibadan
where observation shows that out of all the buildin ﬂy 20% (6.7% of the educational
buildings, 14.3% of government buildings and of recreational buildings) were accessible
by people on wheel chair. The educationa @reaﬁonal buildings had several entrances to
cater for the number of users but %ia&h or routes leading to these entrances were not
accessible by wheelchair user z%‘mg the width of route, threshold, grade of ramp and door
width. The ground floor oerity of the educational buildings were accessible but other

floors were not, as @n of the buildings had escalator to connect to other level.

Keerthirathnd\etr al” (2010) in their own survey carried out in Colombo Metropolitan area
where shows that sufficient facilities were provided for easy movement in hospitals.

of the 40% that provided for ramp in banks do not install hand rails according to
requirement while only 20% out of the 90% that provided for lift installed the correct type
required in terms of internal space dimension; only 20% had their doors opened outwards

while 60% of the school buildings have threshold at entrance higher than 15mm.
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Deductions from all the survey carried out shows that ease of movement is achieved using
various parameter like signage for space identification, height of threshold, height of step,
width of door, width of route, height of ramp its gradient and slope. Others are direction of
door opening, size of lift, length of route, design concept, available access points and grab

handrails.

23 Design Consideration for a Bus - Train Interchange

Having analysed the components and circulation within a public interc @rewous

literatures (Ibifuro & Pepple 2021; Dima & Lawson 2021; Heddebaut(& 1ommo, 2018;

Tsami, et al., 2018), and ease of movement in public buildings, n\ become a necessity to

refer to the primary attributes required for effective plan n interchange which goes
beyond the provision of requisite facilities. These es as highlighted in previous
literature, aid in enhancing users ‘experience, eff@ and attractiveness to the interchange.

Turnbull (2013) in his study, highlighted et k features to include visibility, way-finding,

shelter, security and accessibility. O%gﬂ: service information, facilities and operation.

As observed by Gandhi, Ga@arma, Khandelwal, Kalsi & Bansal (2015), effective

quality may not be ach@merchanges if all the key attributes discussed below are not

exhibited and follé)@%p with good maintenance culture.

Visibility &ing the interchange and its surrounding land uses as a single public space
requites “efficient sighting for both the users and the buses (Lamiquiz Dauden et al., 2014).
'@according to Turnbull (2013), can be achieved with the use of transparent materials,
good lighting and appropriate siting of facilities. In furtherance, this will ensure easy access,

provide safety and make the interchange easier to use.
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Figure 2.16: Proper vision for bus and users ~ Figure 2.17: See-through Building Components.
Source: (www.tandfonline.com). Source: (www. tandfonline.ca@&'

Wayfinding — ensures users move efficiently to / from and within the @hange without
encountering any difficulty. It helps visitors find local attracti@hir? the interchange,
directs vehicular route through-traffic onto appropriate % ys and from hazardous
obstacles (Jacobs, 2012). It is considered by Tumbu@ to affect passengers decision

making and also guarantees safety and security of the journey. This is achievable with the use

of paint markings on footpath, clearly sho@ctional information with visible maps and

sign posts. QJ\
O

] .I 8: Zebra crossing for traffic direction. Figure 2.19: Map pasted for customers use

ource: (www.at.govt.nz). Source: (www.at.govt.nz).

Shelter — protects passenger from wind, rain and weather, ensures safety of passenger by
phasing off isolated areas and serves as a noise barrier. It was further highlighted with the

goal of improving comfort and providing vital information for most passenger. It can
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significantly improve the perception of wait-time and riders’ satisfaction by giving the

interchange a physical presence and by calling attention to the quality of service available.

nnnnnn

. _;_,

& =3 B | \xm.- : -
Figure 2.20: Covered Passenger Loading
users

Source: (www.alamy.com).

Source: @nacto.org).

Security — the interchange services provide physical se %&r users, drivers, staff, vehicles,
all transport modes and the public in general. ation for security is initiated in the
design in relation to the type of mainten equired of the interchange physical assets.

Potentially hazardous situations are b@l}monitored and control with the layout of the

interchange by avoiding isolated @ proper lighting of the spaces and use of surveillance

equipment like CCTV cam%

f ‘ 7
Figure 2.22: CCTV Camera Installed at Figure 2.23: Security Personnel Monitoring
the Loading-bay passengers
Source: (www.at.govt.nz). Source: (www.nature.com/article).

Accessibility — this does not only describe the ease of movement to preferred destination of

interest (Litman, 2022) but also the connectivity within the interchange and to other forms of
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land use. It also refers to people’s ability to use services and opportunities. It has to do with
the layout of the interchange, need for unobstructed clear routes, provision of pedestrian

desire lines and integration with surrounding land uses.

-

Figure 2.24: Dened Pedestrian Access ~ F igure 2.25: Easy us
Source: (www.google.com). Source:

Service Information — it is similar to wayfinding but is%

ices and links spaces.
gl govt.nz).
ed mainly about the type,

place, time and quality of information that a custo %ht need to complete the journey.

This involves uninterrupted network, travel s

& e and fare information.

C

rovision of Quality Service Information for Customers Need
Source: www.google.com. / www.at.govt.ng.

Faci 't@provision of facilities surrounding the interchange add value to its environment
b@gaging users through their waiting time. These facilities are sometimes required by the
building codes where the type, number and location for its provision are specified. It includes

seating, toilets, commercial places, ticketing booths, café room etc.
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Figure 2.27: Information Point. Figure 2.28: Toilet Facilities for customer
Source: (www.tandfonline.com). Source: (www.at.govt.ng).

-
&
N

Figure 2.29: Sitting Facilities for Customers. \
Source: (www.myguideauckland.com).
Operations — focuses on the safe, efficient & u working condition of both the bus

NS

driver and the physical requirements of tbégs. Consists of good length platforms on either
side of the interchange with nu d clearly demarcated from edge and roadways.

Pedestrian crossing points are @ked out clearly to ensure easy movement of buses.

« «
- A

F igre 2.30: Covered Bus—bay - F igure 2.31: Clearly deﬁhed roways and
Source: (www.google.com). platform
Source: (www.alamy.com).
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Met&ﬁ
Case study approach was adopted as th odology used to acquire detailed information
and description about the project inl to achieve the set objectives of the study. With
regards to this, five existing @? cases comprising of two local and three international
interchanges were studmb%alyzed looking into the historical background of the project,
material used, the @pmal formation, peculiar features and the main spaces provided for in

the designs. (lQS observation and photographs were used to capture and record findings

using d%gve approach.

® Case Study 1: Modern Bus Terminal, Ojoo, Ibadan

3.1.1 Brief History

Ojoo Terminal known as Terminal 4 is one of the two modern bus terminals in Ibadan city
that the construction had been completed by Planet Projects Limited and was commissioned

on the 27" April, 2022 while the remaining two are still under construction. The project was
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established on 15" may, 2020 with the mindset to effect changes in the transport sector. This
is expected to ease the pressure of transportation system on residents of the city and also to

generate income.

3.1.2 General Layout of the Building

The bus terminal which is located along Moniya — Ojoo axes of Ibadan in Akinyele %31
Government area, is mainly run for inter- state transport service connecting the @ the
Northern parts of the country. The layout plan of the site is strategically sect@ompose
of the Loading Bay, Terminal building, Parking area, other Ancilla uildings and
landscaped areas all bounded with perimeter fence. The termina@@ldln; is a structure of

five floors with the surveillance tower at the last floor. ®

3.1.3 Circulation Pattern §
Circulation in the ultra-modern bus terminal i$ t gh two major roads; Iwo Road — Oyo

Ay

new express road and Ojoo — Moniya % d Oyo Road). Separate access is provided for

the two accesses to allow both vehi€leS\and pedestrians. The site challenge experienced at the

site is the existing central can@zruns along the south-eastern part of the site to the south-

west area. 4{ .
aN)

L.

Figure 3.1: Site layout plan of the Modern Bus Terminal at Ojoo in Ibadan.
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Source: www.twitter.com/FeedbackOYSG/status.

3.1.4 Zoning / Facilities

The master plan of the Terminal is divided into three zones composing of (i) Access / Egress
zone where facilities and services were provided to accommodate different users arriving and
departing the bus terminal. It includes the canteen, shelter, buses, lift, pedestrian walkways
and perimeter fence; (ii) Transport / Transfer zone which has to do with the inte %f
good design and technology to ensure seamless transfer of users betwee fferent
available buses. It comprises of the waiting hall, parking spaces, loading%\g\watch tower,
landscaped areas, signages as well as travel information desk anq,@i acilities and Retail
services which serves as a leisure area within the terminal Q@Xsers have more time to

spend while waiting. It consists of the automated t@chine gallery, ticketing area,

passenger relaxation area, bar, restaurant, clin@ toilet, auto workshop and water
treatment tank. ‘&

gure 3.2: Site plan of the Modern Bus Terminal at Ojoo in Ibadan.
Source: Oyo State Ministry of Public Works & Transport, Ibadan

3.1.5 Conceptual formation
The building is ultimately a box with a longer length portraying the physical view of a transit

bus. The roof is curved towards the end of both front and back view and adorned with aluco-
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bond material supported with steel poles at both sides which runs through from the ground to

the last floor.

_ l‘ i
Figure 3.3: View of the Modern B
Source: www.pmnewsnigria
3.1.6 Peculiar Element / Feature Q\Y

As mentioned above the peculiar elemen@e atchtower at the top of the building from

where the whole surrounding of the @Qﬁ* can be viewed for security purposes.

3.1.7 Material Used \%)

The major building @als used for the construction of the bus terminal are sandcrete

blocks, reinforced concrete, steel, glass, aluminum and aluco-board.

3.1.8
he terminal is easily accessible to users through two major roads.
Qo There is adequate provision for circulation, both within the structure and around the
building
e There is provision for watchtower as surveillance for security reasons.

e There is adequate natural lighting and ventilation within the bus terminal.
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3.1.9

The provision of lifts, staircases and walkways facilitates efficient movement within
and outside the terminal.
There is provision for water treatment tank and public toilet for users.

There is provision for good drainage system

Demerits

The parking spaces provided is not enough considering the number of buQ%.\ug the

There is no way signages outside the terminal building to direct4r flow.

terminal as buses still park along the road to carry passengers. \6
afﬁ§
'\

Figure 3.4: Ground Floornlun of the Modern Bus Terminal at Ojoo in Ibadan.

Source: Oyo Ministry of Public Work & Transport, Ibadan.

Figure 3.5: First Floor plan of the Modern Bus Terminal at Ojoo in Ibadan.
Source: Oyo State Ministry of Public Works & Transport.
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Figure 3.6: Second Floor plan of the Modern Bus Terminal at Ojoo in
Source: Oyo State Ministry of Public Works & Transport.

Figure 3.7: Third Floor plan of the Modern Bus Terminal at Ojoo in Ibadan.
Source: tate Ministry of Public Works & Transport.

Figure 3.8: Fourth Floor plan of the Modern Bus Terminal at Ojoo in Ibadan.
Source: Oyo State Ministry of Public Works & Transport.
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Figure 3.9: Fifth Floor plan of the Modern Bus Terminal at Ojoo in Ibadqrr.

Source: Oyo State Ministry of Public Works & Transport.

Figure 3.11: Customers’ waiting Area Figure 3.12: Ticketing booth
Source: www.feedbackovosg.com. Source: www.feedbackoyosg.com.
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Figure 3.13: Natural lighting with good vision Figure 3.14: Passengers’ Lounge.
Source: www.feedbackoyosg.com. Source: www.feedbackoyosg.c \Z

%
<

3.2 Case Study 2: Oshodi Transport Interchange, Lagos. 4{ N
3.2.1 Brief History (\&

Oshodi is arguably the busiest transport hub in Nigeria @,600 buses loading per day,

spreading across13 different motor parks. It attract &gg 00,000 passengers boarding per

day, about 1 million pedestrians, and 76 percAeK) its area dedicated to transport and related
activities. (\&

The Oshodi transport interchange %%%Id-class bus terminal, the biggest in Nigeria and
West Africa. The multi-store{&s%y featuring three separate terminals linked by skywalk
bridge was constmcted&@)t Projects Limited and was commissioned on the 24" of April,

2019. The interct@%seeks to create a world-class central business district for road

transportatio(%gﬁos State.
3.2.2 ‘%&ral Layout of the Building

’J%n erchange is located in between the Lagos Apapa expressway on one side and the
Agege motor park road on the other side. in Oshodi, Lagos State. The interchange involves
three number prototype of bus terminal of three floors with a multi-level bus park which can
conveniently accommodate over 820 mass transit buses. Terminal 1 which runs an interstate

transportation covers twenty-one different routes to include all the south-west states, southern
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states, northern states and the federal capital territory Abuja. Terminal 2 is for intercity
transportation (Ikeja, Abule — Egba, Egbeda) while the Terminal 3 is meant to run intracity

transportation (Mile 2 / Festac, Iyana Isolo / Jakande, Ojodu / Berger, Ojota / Ketu / Mile 12,

Tincan, Apapa Wharf etc).

F igur 3.15: Layou of\Oshodi Transport Intercheamng : agos.
Source: www.theguardian. IJQ@

3.2.3 Conceptual formation \Q
The concept of the Oshodi regeneration plan is“egntréd on factors of tourism and transport
district with focus on transformation, sec enVironmental regeneration and urban renewal.

The intention is to make Lagos fun%gé other megacities in the developed world.

3.2.4 Facilities &Z ’

There quite a number o%ilitles provided at the interchange include waiting halls, ticketing
booths, retail ou @%ading bays, automated teller machine points, multi-level car parks,
restaurants (&emences, lifts, escalators, drivers’ lounge, offices and skywalk bridges.
3.2.5 Qar Element / Feature

uliar element is the Pedestrian bridges or skywalks; the longest free-standing bridge
in Nigeria which link the three terminals. The triangular steel trusses suspended over the

terminal buildings also serves as protection for the reinforced concrete roof slab.
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F igure 3.16: Terminals at Oshodi Interchange, La ) %\
Source: www.theguardian.ng. 6

3.2.6 Material Used and Construction Technology \
e §se of reinforced

>
gos

'\
concrete for columns and cladding finishes. The walls were cov@&h glass cladding.

%ﬁs extensively used on the

ctivity of the interchange includes

The main construction material used are majorly steel and glass, wit%l

Steel is used for the construction of the roof while gl
building especially at the approach to the terminal. S&g@

twenty (20) lifts and escalators.
<

udl

i
i
t
|
1
3
R
-
i

Source: www.travelwaka.com.

3.2.7 Merits

e The facade is appreciably pleasing
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3.2.8

Spaces within the site is properly managed with the introduction of multi-level car
park.

The design is well harmonized with the topography of the site

Stairs, lifts and escalators are properly located to facilitate easy access and circulation
within and around the building.

The use of transparent materials ensures adequate natural lighting and Venti]@»

Adequate information is provided to cater for customers’ needs. @

The interchange is equipped with security personnel with cs&%as installed in

.\
strategic areas. f\&
Demerits ®

The parks were overcrowded leading to sc %intra and inter-city bus parking

which has led to on-street loading and offl g of passengers.

N

Figure 3.18: Ticketing booth
Source: www.planetprojectltd.com.

39


http://www.planetprojectltd.com

‘k '\
e Figure 3.19: Gla rial used to enhance
visibility Figure 3.20: Bus loading

Source: www.planetprojectitd.com. S@WWW. travelwaka.com
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Figure 3.23: Floor Plans of Oshodi Interchange \

Source: Lagos State Ministry of Works @'
&

3.3 Case Study 3: Metro Station, Beijing, China. ‘%

33.1 Brief History (6 "

The multi-modal facility is one of the new high-speed rails i Xnted within China as an

upgrading and extension project of Beijing South Raib@%&tion. It was designed by TFP

Farrell Architects and completed in 2008 with @ to create an urban link with the

surrounding cityscape and also acts as a G ay to the City. The metro station is located

about half a kilometre away from the c@ station in Fengtai district between the second

and third ring roads. Integrated% design is a vertical separation strategy to allow for

direct flow of passengers infa cOpvenient and efficient manner. The Metro Station connects

the Yangtze River Dg‘ﬁ%e‘s of Tianjin and Shanghai with a catchment area of two hundred

and seventy mill@ple.
3.3.2 %@j&oncept and Form

Th on takes a simple ellipse form in the shape of a saucer. It comprises of three principal
ﬂo; levels with mezzanine floors for car parking with two ancillary office buildings. The
arrival and departure areas were separated to allow passengers board and alight at the shortest

distance and time possible.
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Source: www.pinterest.com.

Fi zgure 3 24 Arlal view of Metro Statzon Beijing @);

lmgwnunm"‘ )y Gt ot 11 | | (11 'lqlm
&F 1 "llm|t||.. i

A =R L ' LT P [T
of Metro Station, Beijing

3.3.3 Zoning / Facilities ?»:

The station is divided into é}@}ate zones to cater for seamless integration and transition to
different types of ular trafﬁc This includes (i) nine hundred and nine underground
basement ca Qy) twenty-eight taxi drop off bays (iii) twenty-four taxi pick up bays with
one hun & thirty-eight queuing spaces and (iv) thirty-eight bus spaces. The new metro
stat %prises of 450 metres long High-speed trains with a total number of eleven (11)
island platforms, two (2) side platforms with twenty-four (24) edges; 500 metres long
Express train; 450 metres long intercity trains and 120 metres long Metro trains of two (2)

platforms with four (4) platform edges.
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3.3.4 Material Used and Construction Technology

The major material used for the construction of the metro station is mainly steel and
aluminum which was designed to incorporate separate zones for different types of vehicular
traffic. Its location on the existing railway station with overhead road network and landscaped
pedestrian spine maximizes the sense of approach and creates enhanced public space. The
overhead road network decongests the surrounding urban arterial roads by adjustin@c

flows coming from all directions into and from the station. @)

-

-

Figure 3.26: Interior of. tation showing the l)};e‘_o?c_’éiling material
S%c» www.archydaily.com.

3.3.5 Merits
e The transparent Qrpxgarial allows for efficient lighting at the waiting hall.
e The head c@«itbin the facility is appreciable enough to give a clear sight of
servi(%%)operations.
. % parated arrival and departure allow for easy and efficient movement within and
QQround the metro station.
e Provision of different vehicular zones and vertical separation of modes allows for safe
and effective operation and management within and around the facility.

3.3.6 Demerits

e Requires extra efforts to lower the building temperature at the basement area.

43


http://www.archydaily.com

O - % it LN AR
Figure 3.27: Road network around Metro station, Beijing, China
Source: www.archydaily.com.

Fi zgure 3. 28 @)ﬁg area for customers

S www.modlar.com.
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Figure 3.29: Departure Hall Plan of Metro Station, Beijing, China
Source: www.chinaailinetravel.com.
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Figure 3.31%Ws through the metro station, Beijing, China
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Figure 3.32: View of the Metro Station, Beijing
Source: www.archydaily.com.
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3.4 Case Study 4: Manukau Bus Interchange, Auckland, New Zealand

3.4.1 Brief History

The bus interchange is one of the newest transit stations that runs between bus and train
services. It was proposed in 2015 as part of the implementation of the new bus network_for
South Auckland as a transport hub with the adjacent railway station. Designed and
Cox Architects, its construction commenced in February 2016, compl in/ 2017 and
commissioned on 7% April, 2018. The objective is to allow easy tran%)t; s passengers to
train services with a refreshing change for public transport a&?;%%bg users to embark on
public transport to the city. The local and regional bus stal@( accommodate up to fifteen

different bus routes and is connected to other adjoi @Dd nearby spaces like the retail,

commercial and civic areas ( www.nzstrong.co&z \

N '

F lgure333Layout plan of Manukau Bus Interchange
‘% Source: www.archydaily.com.

J@Jeneral Layout of the Building

The bright and airy bus — train interchange is located across the road opposite Manukau train

station with twenty-three bus bays of which twenty-one are sheltered with 12m cantilever
sawtooth roof that allows for future changes and extra capacity in bus types. The repeating
‘kite’ roof encloses a large and open central concourse area that relates effectively with the

bus operation area both visually and physically.
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3.4.3 Design Concept and Form

The building form is that of a cultural instinct that reflects a “tukutuku manu” otherwise
termed as flying kite representation of the roof which is gotten from the heritage of the area.
The design concept is based on sustainability as it embraces the environmental, social,

cultural and economic value of the area (www.coxarchitecture.com.au).

Source: www.coxarchitecture.
3.4.4 Material Used and Construction Te@hg)y

The major materials used for the consttﬂ}g&nof the interchange are timber, steel and glass.
The tapered sheet roof system whi@ows water to flow efficiently, has clearstory glazing
that helps to maximize the nat ighting and fresh air within the main concourse while the
high central zone drivé%m natural ventilation system. The sawtooth bays were used to

maximise space b ding additional layover facilities for buses. It also creates a sort of

shelter aro e building for users. The use of automated louvre with the front view of the
buildirf%‘ng north-eastwards helps to capture direct sunlight. Energy saving fixtures and
@were also used in the building to reduce the amount of energy expended while water

from sinks were collected using grey water system and recycled back into the building for

toilet flushing (www.greaterauckland.org.nz).
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Figure 3.35: Automated louvre used to capture direct sunlig. t

Source: www.greaterauckland.org.nz. ®r

s '_'-‘-'5_? e
NN A k
N \\[\T . |\;l\i 2 e
Lo . Ty S \\‘I\‘_. - l....t‘ i
e - |

-I!:-'i A ' j ANTH 1 | ! i | f i \[ 1 I H I;k ‘ '; 'T_‘: F“%: :‘r:-:

— — LRI = s b L
Figure 3.36: Clearstory glazing \ce%ral lighting and fresh air
Source: www. erauckland.org.nz

3.4.5 Facilities %

The major spaces providediwn facility are Atrium, Entrance concourse, Café, Retail,

Ticketing, Theatre, Bi e Parking, Rail Trench, Lifts, Escalators, Service yard, Medical

______

=
S o 3 L]
Figure 3.37: Escalator for transfer of people
Source: www.archydaily.com.
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3.4.6

3.4.7

Merits

Effective use of space in the interchange design.

The building is sustainable considering the materials used and technology adopted.
There is adequate lighting and natural ventilation.

There is flexibility in space arrangement within the building.

The sloping nature of the site is well 'manipulated to properly suit build@n
Demerits ‘%
Siven

The sawtooth design though, allows inflow of many b %»a it can possibly take it
tends to create a complex maneuvering of bu@(g in and going out of the
interchange. \

The two bus bays located outside of the change design does not integrate well

with other facilities as they seem i&jégd

The non-provision of layova%thln the interchange causes quick turnaround of buses

structure and function.

thereby reducing their@% g time. This will not allow passengers have a feel of the

facility as they j p%{hrough on their journey.
<)

Putney Way

||||||

Bus operating area

Layout of facilities in interchange building.

Figure 3.38: Bus parking layout of Manukau Bus Interchange
Source: www.greaterauckland.org.nz
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Figure 3.39: Pedestrian and vehicular access at Manukau B)%t@\r\éhange
Source: www.greaterauckland.org.nz \
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Q\J Figure 3.40: Plan of Manukau Bus interchange
Source: www.archydaily.com.
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Figure 3.42: Arial view of Manukau Bus Interchange

‘:\Q Source: www.kingspan.com.

3.5 Case Study 5: Christ Church Bus Station / Interchange, New Zealand.

3.5.1 Brief History

The earthquake incident that happened in Christchurch in the year 2011 damaged the bus
exchange facility and led to its demolition. A bus interchange was then proposed as one of
the seventeen anchor projects for the central city’s earthquake recovery plan to help define
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the rebuilt the city’s identity and public space. In order to bring the recovery plan to
realization, Miller’s Departmental Store — the head office of Christchurch city council and a
notable building was demolished. The diesel fuel type interchange which integrates buses,
intercity coaches, taxis and cyclist in anticipation for future light rail was designed by

Architectus and constructed in 2015 by Southbase Thiess JV (https://.architecturenow.co.nz).

3.5.2 General Layout of the Building \'
The interchange is an L- shaped facility of one floor for possible de @ The
concourse faces both the Colombo and Lichfield Streets with sixteen usb%s arranged in a

'\
ite direction for future

' LF__._JE'I.—.-.; mﬂ

P
l.’-ll'_ e —

0§ B0 IoCH 51 E% gy u%\?
d Szgure 3. 43 Layout of Christ Church Bus Station
Source: www.architectus.co.nz.

3.5. %gn Concept and Form

"@nterchange is endowed with four timber pods underneath the main roof and this directs

passenger flow, amenity, retail and food outlets. Integrated into the building fabric is the
cultural expression based on themes of early Maori navigation which was influenced by the

Neo-gothic Architecture and brick buildings. This has created a local urban and cultural
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comfort zone for passengers and effective bus operations by upgrading the transportation

sector to a modern one (www.archydaily.com).

3.5.4 Material Used and Construction Technology

The major materials used for the construction of the interchange are solid timer, concrete and
glass. The folded roof geometry with its gables and large skylights creates an internal vqQlume
and also brings daylight into the space. The glazing provides seamless transition @;ﬂ the
streets and allows view from the public realm through the concourse to\e%on. The
automatic sliding doors at the bus bays serves as a barrier to limit pjﬁllgﬁ‘movement to

.\
the apron. The localized air curtains also prevent the ingress of texie, fumes into the interior

space. A ground water heat pump is used to moderate t %p;rature and moisture level

within the interior of the interchange ( https://en.m.wiki‘g@. org).
3.5.5 Major Spaces
Ticket booths, locker rooms, food shops, @oms, public toilets, storage spaces, waiting

hall, Concourse and Information co%.

3.5.6 Merits \()QZ ’

e Use of local and%ltpral materials create a natural and welcoming environment for

users. @
e Publichareas are properly located to facilitate easy access and circulation.
o ‘%(e 1s adequate natural lighting and ventilation.
Qthe temperature of the interior spaces of the interchange is being regulated to harness
passengers’ comfort.
3.5.7 Demerits

e Buses gets out of the bays in a reversing direction which is not ideal.
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Figure 3.44: Floor Plan of Christ Church | Figure 3.45: Roof plan of; 1
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Figure 3.46: Front ’WChrl’st Church Bus Station
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Figure 3.47: Side view of Christ Church Bus Station
Source: www.architectus.co.nz.
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Figure 3.48: Sky light in roof

== = / - ‘
Source: www.archydaily.com @

igure 3.49: Ticketing booth igyre 3,90 Sectional view of Christ
Source: www.archydaily.com Church Bus Station
& Source: www.architectus.co.nz.

&

3.6  Case Study Appraisal Q

The case studies carried out &a an avenue for a detailed analysis of the project by helping
the researcher have 4%,ef)th and better understanding of various aspects particular to the
project. It provi@)@broader knowledge from different perspectives in the reality sense.
Informatic@&he planning of an interchange, the spaces and other facilities to be provided,
the @h ology and materials to be used and what factors to consider in the design of an
@haﬂge were all captured from the case studies. This explains why the situation at the
Train Station, Moniya remains as it is and what needs to be done to harness the situation to

achieve customers’ satisfaction through their journey time.

Deduction from the case studies shows that interchanges are used by the general public

irrespective of their status and age while the type of mode of travel depends on the purpose
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and preferred destination. Glass is adopted as one of the major materials commonly used in
all the selected case studies for visuality purposes with the provision of spaces like ticketing
booth, waiting area, office spaces, retail outlets, restaurants. The use of multiple access
allows for seamless flow with the provision of lifts and escalators to ensure vertical
movement of people. At the information desk point, passengers locate their direction and get

necessary information about the travel pattern. Other ancillary facilities like toile@y

and service information were also provided to enhance the operation of the int@@e&
3

However, each of the selected case studies have unique features(&rq peculiar to their
construction. The Modern Bus Terminal at Ojoo, Ibadan has a \@ower at the last floor of
the building from where the whole surrounding can be g@%ﬁ 360° angular directions as
part of the security measures. The Oshodi Interch. Xas two separate pedestrian skywalk
bridge that link-up the three terminals whicb&m nt to take passengers off the vehicular
route. The underground basement car p@e Metro Station; Beijing in China was used to

achieve a seamless transfer of pa s@s by zoning the spaces for easy circulation flow. The
%E;

sawtooth bays at the Manukau hange were used to maximize space while adopting a
sustainable operational‘a&oach where water from the sink was being collected and recycled
back into the bui ,?or toilet flushing. The folded roof geometry and the large skylights

were used eate an internal volume with the provision of maximum daylight into the

space @ist Church Bus Interchange.

QQ
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Chapter Four %
Site Analysis and Design @%ﬁs

4.1 Study Area @

Ibadan, the capital and centre of admini ion of Oyo state is located approximately
between latitude 7° 10" and 7° 30' no@the Equator and 3° 45' and 4° 05' east of the
Greenwich Meridian with the re@f being the largest city in Africa (Adelekan, 2016;
Jolayemi, 2012). It compri hirty-three (33) Local Governments with a population of
over 6million in the@pblis (Bruce, 2019). It is the most prominent transit point with
trading routes b@% the coastal regions and the neighbouring states and contains major
transport :@i linking Lagos with the Federal capital, Abuja, the northern metropolis of

Kar@ ther important cities (Ibadan City Master Plan, 2017).

A&yele is one of the eleven (11) Local Government areas in Ibadan metropolis with a land
mass of 464, 892 km? (Adetunji & Oyeleye, 2018). Having its headquarters at Moniya, it is
bounded in the north by Afijio L.G., to the east by Lagelu L.G., to the west by Ido L.G., and
to the south by Ibadan North L.G. Agriculture being the major occupation of the people has

increased the economic activities of the community which has been sustainable through the
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transportation sector because the local government area serves as the central access to Ibadan

city. Akinyele local government is home to notable places like the Nigerian Institute of

Social and Economic Research, International Institute of Tropical Agriculture (IITA), Federal

School of Statistics, Second Mechanised Division (Odogbo Cantonment) among others.
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4.1.1 Site Location QQ')

The success and effectivenes@a project depend not only on the functionality of the
design, but also on the efu.\lb'ﬁoice of site. The proposed site is located around the existing
Obafemi Awolow@{station site on latitude 7° 33°34” north and longitude 3° 53°48” east

along Moniyd\— g?in road towards north of Elebu forest, Moniya in Ibadan.
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O)|mapbox .

a / Iseyin Road Proposed Site Exi Existing Train Station

igure 4.4 Location of the existing Train Station at Moniya in Ibadan.

Source: www.earth.google.com.
@ Site Selection Criteria

The choice of the site in this context is based on the requirement for effective mobility at the
designated area of the existing Obafemi Awolowo Train Station, Moniya, Ibadan. However,

some other factors also taken into consideration are:
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1. Mobility Need: there is potential for movement and ability to get from one place to

another using transport as an instrument for its realization.

ii.  Resettlement Issues: people are experiencing stress due to unplanned transfer of

passengers.

iii.  Availability of Basic Services: there is provision for water, electricity, staff

accommodation, \Z
iv.  Proximity of Site: the proposed site is about 8,594km from the city ce @s'erves
as the central access to Ibadan city. ‘%\

v.  Environmental Impact Assessment: the site is not expose ﬂol?e or noise in any

form because the trains have non-locomotive engi%' t runs noiselessly. This

vi.  Potential for an Integrated Transport Network: 5 d use Plan and Zoning Restrictions:

reduces environmental and carbon pollution.

the site is located very close to the e:){'é\g train station and away from the built-up
environment and in a landed are@ated for sustainable development purposes to
avoid displacement of peo@
4.1.2.1 Site Analysis / Inv&@
Having a better unde%%n.g of the site is a prerequisite for good design which is revealed
by a thorough Qe)galysis. All information gathered about the site assets and liabilities
during t 6@31 ility studies needs to be analyzed to address all issues that may affect the
pro@%sign. Features that are beneficial to the site would be harnessed while those that
2®ot would be improved on or eliminated totally to ensure a good relationship between the
building and the site in particular. Sunlight radiation will have impact on the site and is one of
the factors that determine the orientation of the building. Therefore, the purpose of the
analysis is to gather information about the site prior to starting a project by identifying the

existing conditions considering the natural and manmade factors like accessibility, soil,
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climate, topography, orientation, vegetation, presence or absence of water and zoning

regulation.
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Figure 4.5: Site is.
Source: Researcher s field=study, 2022.

Information about the Site Q}

The sit e is about ....m2 with @@r of ...m. The rail line runs through North end of the
ite)1s

site while to the east of the the existing train. The Moniya — Iseyin road is to the far

West of the site anc@i forest to the south.

Access Road

The site 'sible through an untar road that branch off the Moniya — Iseyin road which

con@}s the community to the city centre.

\
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Exnisting Road to the site Temporary Structures

fMoniya - Ireyia Road

Railway Corporation Staff

= 2 5 e Housing
Proposed Site fMlon-carmarked Parking Park and ndg\l’gl)lgg
Figure 4.6: Site Invent Q
Source: Researcher’s fie 72022,

Vegetation @

Growing on the site are tall trees wi thck grasses and shrubs. The soil is a mixture of
laterite, fine grained loamy %ﬂlus material which is light in nature having a strong
bearing capacity to holjﬁd port the proposed terminal design to be constructed. Some

vegetations and s would be removed while some would be retained to serve as

landscape el&g;)

Th\g@ has a moderate and gentle slope towards the North — east. This will be better utilized

in the drainage of surface water and for the achievement of the proposed road leading
outwards the site to avoid traffic conflict.

4.1.2.2 Geographic / Climatic Data of the Study Area

Akinyele falls within the forest — grassland within the tropical wet and dry climatic boundary

of south — western Nigeria (Adetunji & Oyewale, 2018). It experiences both the wet season
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(which lasts from April to October with a high rainfall in June and September) with a break
in August and dry season that lasts between November and March. The monthly temperature
varies between 24.6°C and 29.9°C with mean monthly temperature of 27°C and annual
temperature of about 320C while the relative humidity can be as high as 95%. Approximately,

rainfalls for about 109 days totaling about 1,250mm annually.

Prevailing Wind

The prevailing winds blows across the proposed site and the design was @{n a way

that both winds are efficiently utilized. The South — west wind blows for a ut 7months in a

.\
year from February to September and most prevailing in the@h of August with an

average hourly speed of 6.6 miles per hour while the N ast wind blows for about
6months from September to February and most cal Qovember with an average hourly

speed of 3.7 miles per hour.

Al

Average Wind Speed in Moniya
& Link & Download Compare  History

windy
10 mph 10 mph
9 mph | 9 mph
8 mph Jall31 | 8 mph
7 mph ol mphl 7 mph
Feb'27 Sep:17
6 I 2 h
mph 53 man it 6 mpl
5 mph 5 mph
Nov 16
4 mph 357, mV 4 mph
3 mph 3 mph
2 mph 2 mph
1 mph 1 mph
A 0 mph o 0 mph
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec ’
: The average of mean hourly wind speeds (dark gray line), with 25th to 75th and 10th to 90th percentile

bands.

Q Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Wind Speed (mph) 46 50 56 57 54 57 65 66 53 42 37 41

Figure 4.7: Wind Speed in Moniya.
Source: https://weatherspark.com.

Relative Humidity
In January, there is a general reduction in the relative humidity whereas the relative humidity

rises in the raining season mostly around May with a drop in temperature.
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Humidity Comfort Levels in Moniya
& Llink & Download  Compare  History

100% = = 2 .mquy —— = I 100%

0%
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec v
cry | comfortable | humid | mugay | Eppresse | FEEmEBIE
55 S0 65°F 70°F 75F
The percentage of time spent at various humidity comfort levels, categorized by dew point. A
N

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Muggy days 18.6d 22.4d 29.5d 29.9d 31.0d 30.0d 31.0d 31.0d 230.0d 30.9d 283d 21.2d

Figure 4.8: Relative Humidity Level in Moni N :
Source: https://weatherspark.com. \

Precipitation / Rainfall @&

Throughout the year, the most common form of ipitation is experienced in September

with a peak probability of 845% while the %s on last for about Smonths (October to

April). C:\&

Daily Chance of Precipitation in Moniya
& Llink & Download Compare History

dry wet dry

100% 100%

Sep 22
0% 84% 90%
80% 80%
70% 70%
60% 60%

50%

40%

& 30%

Q 20%
‘% 10%
0%

50%
40%
30%
20%
10%

0%

Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

QQ The percentage of days in which various types of precipitation are observed, excluding trace quantities: rain

alone, snow alone, and mixed {(both rain and snow fell (n the same day).

Daysof Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Rain 1.7d 2.9d 8.5d 14.9d 20.0d 23.1d 21.1d 21.4d 24.9d 18.5d 4.9d 1.6d

Figure 4.9: Chance of Precipitation in Moniya..
Source: https://weatherspark.com

65


https://weatherspark.com
https://weatherspark.com

Average Monthly Rainfall in Moniya
& Link & Download Compare  History

rain

20in 20in

15in 15in
Sep 14

10 in Jun .29 Lt 9:31in 10in

5in

0in

Jan  Feb  Mar Apr  May Jun Jul Aug Sep Oct Nov Dec &

The average rainfall (solid line) accumulated over the course of a sliding 31-day period centered on the day )

in guestion, with 25th to 75th and 10th to 90th percentile bands. The thin dotted line is the corresponding
average snowfall.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Rainfall 0.3" 0.8 1.8" 36" 53" 74" 74" 73" 927 59" 11" 03"

2
Figure 4.10: Average Monthly Rainfall i%i)’/a.
Source: https://weatherspark.

\q‘o

4.2  Project Analysis and Design Synthesis

Why People Interchange (6

Mobility and movement are basic to thE'lp condition and major contributing factors to life
activities. In the past, people e b@ seamless journey from home to work place by public
transport but as more peopl isperse outwards the city area in search for job, entertainment,
business and others complex travel pattern that requires passengers to interchange
along a s1ngle thi s established. Pressure on spaces for home and work became high,
creating ed for more roads and alternative means of transportation. Therefore,
inte %m very crucial in the operation of public transport network. Through proper

gnzatlon and use of space, the comfort of the users and functionality of the environment

in meeting the mobility standards would be achieved.
Assessing the Demand for an Interchange

Over half of cities in the world experience challenges in providing adequate and appropriate

transportation service as there will always be new problems in the system. Although, the
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Moniya train station was established in a bid to reduce transportation problem encountered by
people in the course of their journey, ease of movement still remains an issue registering the
fact that buses are one of the main options among the modes of public transport. Effective
integration of transport modes will achieve harmony and increased functional efficiency. The
quality of the building and users’ comfort is the impact of the design, arrangement,

orientation and materials used. E.

42.1 Brief Analysis \Qgi)

The Obafemi Awolowo Train Station at Moniya is a double track ta@ gauge rail of
156.65km distance. It is the first part of the new 2,773km Lagos (&;‘0 s:andard gauge line
with full air-condition services and first of its kind in West t provides coaches for the
economy, business and first-class passengers. The pr &as been an important contributor
to the economic development of the state. Its dperation reduces the pressure on Lagos —
Ibadan expressway with an influx of m: et of goods from the Apapa port and other
major connecting routes. Howeve &ﬁdering passengers’ comfort and efficiency in
operation, the design of a bus | building is required to be provided around the train
station building to mak‘eﬁwerchange to achieve effectiveness and efficient movement of
passengers. @ .

4.2.1.1 Clie ormation

Oyo stat rnment, the client on the project, has been saddled with the management of the
stat@airs having the vision of making Oyo State a better place to live in and ensuring that
&ne is left behind. This is set to be achieved with the mission of committing Local

Governments and communities to reduce poverty, improve health and education, promote

peace, human rights and environmental sustainability.
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4.2.2 Brief Development

The integration of a bus terminal with the existing train station will make an interchange hub
for easy transfer of passengers. It will create an enabling environment where people can
transact business, meet to share ideas and also enjoy their waiting time using require mobility

standards. The functional spaces needed to achieve the set standards includes;

a) Entrance Porch %\
b) Reception / Waiting Area ‘%\@)

c) Ticketing Booth 4{
e

d) Information Desk

e) Luggage Holding %
f) Drivers’ Lounge $
g) Luggage Claim @

h) Departure Hall

1) Sick-bay

j) Offices \%)

k) Store A&
1) Tuck Shop @

m) Staff&

n) utlets

@% Gallery
Q} Restaurant

q) Kitchen
r) Travelers’ Lodge
s) Travelers’ Lounge

t) Conveniences
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u) Police Station
v) Parking
w) Maintenance Yard

x) Fuel Station

4.2.3 Design Criteria
To design an effective and functional terminal building, it is important @;nto
consideration the environment in which the terminal is to be located, tb@ and the

building’s sustainability. These involves; 4{‘%

'\
ii.  Pedestrian access @,;
iii.  Green areas @\
iv.  Signage and Way finding standards &
v.  All-inclusive pathway Q:\&

vi.  Effective parking Q
vii.  Open plan design \%)z

i.  Provision of public spaces and other amenities

However, the genera@&n tonsideration with respect to their overall impact on the building

includes; Q)Q
J itt — this has to do with the organization and arrangement within the building

nd the site to enhance safety by controlling access while location of building and its
D form address the effect of climate.
¢ Rhythm — involves access into and out of the building and site, zoning of spaces for

specific functions, connectivity among different inter-related spaces and circulation

flow (both vehicular and pedestrian) in a barrier free movement.
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e Lighting — both natural and artificial lighting creates a sense of feeling and mood for
safety purposes and functionality of spaces.

e Sustainability — this considers use of appropriate building materials to maximize
natural lighting and ventilation with good maintenance strategy.

e Aesthetics — view of the building serves as an attraction to users and a place where

4.2.4 Conceptual Development ;@

This is the most important part of the project development as it not o&ies ibes the details
'\

and intricacies of the idea behind the project but also the m%‘eﬂ;&hind the design. The

users derive comfort.

approach to the design follows an idea that manages the in@%@s of both form and function
simultaneously by looking at and beyond the functio 3&1] as abstraction and other things

to solve architectural problems while having i& from the solution to the problem.

4.24.1 Site Concept Q:\&

The drive behind the conceptuan of the site borders on an effort to create an
environment capable of en@g?;l efficient transportation network in an effective way.
This is evident in the ning of the site activities in relation to the situation of the existing
physical structur @ is likened to the ‘Circulatory System’. The terminal building, which
acts as the K&&cw{tere blood is pumped to other parts of the body, is the centre point of

passen%ansfer where people reach other places for different activities.

QQ

[

Figure 4.11: Site Concept Formation; ‘The Circulatory System’.
Source: Author’s Survey, 2022 (https://world.dan.org.)
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4.24.2 Design Concept

The trend of formation that leads to the final design concept as graphically illustrated is
derived from the combination of spaces of the key mobility function of an interchange as a
social, economic and environmental system. These spaces are classified into zones that are
denoted by four a (4) bladed fan. The interdependent zones work together like the rotation

action of a fan to bring comfort and satisfaction to users.

Figure 4.12: Design Concept;_"Four Bladed Ceiling Fan.
Source: Author’s Suryey, 2022 (https://www.I23rf.com).

4.2.5 Functional Relationship

The functional relationship shews the connection and circulation flow among various spaces
in the facility. This4nwolves separating the pedestrian and vehicular access, different spaces
within the buildiag and other ancillary structures within the site in relation to the existing
structure< The) three zones which are achieved through vertical and horizontal circulation

comprise of -:

1. Public zone — these are areas within and outside the project site that are freely
accessible to every user. It includes the Waiting area / Information desk, Restaurant,
Tuck shop, Service banking, Retail outlets, Lettable office space, ATM gallery, Stair
Hall, Lift, Departure Hall, Luggage claim, Fare complain room, Parking area,
Drivers’ waiting room, Travelers’ checking, Ticketing booth and Conveniences.
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2. Semi-Private zone — access to these areas involves people that have reason or mission
to carry out at that point like the Drivers’ waiting, Travelers’ lounge, Sick — bay,
Drivers’ lounge, Kitchen, Station Manager’s office, Supervisor’s office, Staff lounge,
Training / Conference room, Freight lift and Conveniences.

3. Private zone — includes areas that are out of bound to non — staff member of the

terminal building like the Cash office, Strong room, System room, Techn@,

Fire control room, Central Control room, I.T room, Store and the Watc@é

4.2.6 Space Allocation / Schedule of Accommodation ‘%

.\
4.2.6.1 Space Allocation (\&
Spaces within the building are allocated based on the fun @mtivity required. This will

reduce traffic build-up, improve service operation ﬁance users’ satisfaction. The
classification led to the zoning of services “within the building to comprise of the

Administrative, Commercial, Utility and ]@tu € zone.

C

Administrative zone Q Facility zone

Waiting area / Informa@k Fare complains room

Training / Conferénce room Luggage claim

Sick — ba QQV Cash office

Trav sigunge Strong room
@’ lounge System room

Qtaff lounge Technical room

Watch tower Fire control room

Conveniences Central Control room

Stair hall Store

Lift Conveniences
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Commercial zone

Tuck shop
ATM gallery
Service banking
Restaurant
Retail outlets

Lettable office space

Departure zone

Fare complains room
Luggage claim
Travelers’ checking
Record Office

\o¢

Secretary’s Office

Q
Departure Hall \Qg{)

Kitchen Drivers’ waitiﬂ%
Storage LT roo A& "
Freight lift S %r’s office
Conveniences Q%ﬁveniences
Stair hall §\ Store

Schedule of Accommod@

4.2.6.2
Table 1: Schedule of Accm@aﬁon for Administrative zone
[ \4
S/n Space \\S) Area (m?) Unit
A
1. Waiting area /&ation desk 267.95m? 1
(N y
2. Ablution()\) 57.58m? 1
&5
3. Sicbb\w 137.09m? 1
4. mwrs’ lounge 78.53m? 1
P \ \
g\) Drivers’ lounge 94.51m? 1
6. Staff lounge 104.20m? 1
7. Conveniences 7.67m? 2
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Table 2:

Schedule of Accommodation for Commercial zone

S/n Space Area (m?) Unit
1. Tuck shop 12.81m? 2
2. ATM gallery 15.98m? 1
3. Service banking 33.94m? 1
A
4. Restaurant 166.88m? 1 \Y‘
P

5. Retail outlets 72.26m? C\{)\

AAD
6. Lettable office space 72.29m? %\4
7. Kitchen 59.72m? ‘,&\\ 1

FaN
8. Storage 1 8.050@ 3
N
9. Freight lift 1L82m2) 1
AN
10. Conveniences :67m? 2
4
5 2
11. Stair hall (© 32.94m 1
>
Table 3: Schedule of Accom\ tion for Departure zone
S/n Space %\(Y Area (m?) Unit
AR\
1. Fare complains w ‘y 148.54m? 1
@
2. Luggage EL 37.136m? 1
3. Travqleq"t-r{ecking 37.136m? 1
A
4. A@'ﬂ:ﬁre Hall 228.00m> 1
@A

Q\.Drivers’ waiting 37.136m? 1
6. I.T room 36.92m? 1
7. Supervisor’s office 22.54m? 1
8. Conveniences 7.67m? 2
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Table 4: Schedule of Accommodation for Facility Zone

S/n Space Area (m?) Unit
1. Central Waiting / Ticketing booth 1134.57m? 1
2. Station Manager’s office 36.78m? 1
3. Cash office 36.64m? 1
A
4. Strong room 11.35m? 1 \\y
P

5. System room 36.89m? C\Q"

A
6. Technical room 13.00m? N\
7. | Fire control room 36.87m? Q\y 51

PN
8. Central Control room 68.48m? \3" 1
PN
9. | Store 1292m%) 2
N
10. | Conveniences Séﬁmz 2
A

S
4.2.7 Construction Methods and M@s

Visitation to the site gives thorov@ormation about the condition of the site and the full
extent of the works to be @d, storage space, the conditions affecting the supply of
labour and materials& is will assist the Contractor at all phases of the construction
(substructure, sdpe cture and the roof stage). The soil type found in the site is a
combinati@oamy (which is the top soil) and laterite as the underlayer soil that has a good
load@ ing capacity. Pad foundation would be employed for the construction of the terminal
building. This type of foundation is favourable as it spreads the load to support the weight of

building and the roof structure. The different stages involved in the construction activities are:

75



a. Site clearing — this is the removal of all unwanted facility or barrier on the proposed
site to accommodate the construction exercise. All makeshift containers, temporary
structures put up for commercial activities would be dismantled and cart away from
site. All plants and shrubs existing on the site will be excavated and some trees
retained to serve as landscape elements.

b. Site hoarding - this is the perimeter fencing round the site boundary to fo K&?fe
compound. Material to be used for hoarding the site is galvanized @ied iron
roofing sheets nailed to 50x75mm timber frames. This is used to‘%} and monitor
the site. é "

c. Removal of top soil — areas earmarked for the buildi %ruction would have their
top soils removed while other parts would be{%%?d for landscape purposes and
future development. The depth of the soil @noved would be determined on site.

d. Setting out — centre walls and colu the building are established on site using the
site layout. The building dime@ would be transferred on site according to the
architectural drawings in @1 to the survey of the proposed site as earmarked by

the Ministry of Land§$)

e. Excavation to%%be.s — trenches are to be done by excavators to depth approved and
certified @stmcmral engineer.
f. Bl@ foundation footing and column bases — concrete mix required is a
Qlﬁbination of cement, coarse and soft aggregates with adequate water. The mix
Q ration would be 1:2:4 with reinforcement to structural engineer’s specification for
different locations.
g. Foundation block wall — blocks to be laid on foundation footing will be cement sand-

crete hollowed blocks of 230mm filled with concrete for additional strength.
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h. Hardcore filling — after filling the internal part of the blocks with laterite to the level
of the last block, hardcore is placed. Hardcore materials for the building would be
larger parts of granite, boulders which would be levelled with ramming machine and
well compacted with a vibrator to get rid of voids which may exist within the soil.
This will help strengthen the stability of the foundation and create a strong base for
the german concrete. \?»

i. Damp proof — to prevent damage to surface finishes and decay of bui@cs, a
membrane material is applied to prevent moisture in buildings. P@lene material
with uniform thickness of 40mm would be laid as damp %ﬁe&brane to prevent

the transmission of moisture into the building. %:)

j. Casting of oversite concrete - wire mesh and irg ould be placed over the damp
proof membrane to act as reinforcement. @ mixture would be poured to make a
ground floor slab with the specified ess of the engineer.

k. Walls — these are major build@kzments that define the shape and look of the
building. They are used t %e and enclose spaces within the building. Walls for
terminal buildings a‘(@w good sound insulators, fire resistant and rigid enough to
withstand boLQ%aﬁd imposed loads. The walls will be of 225mm thick sand-crete
hollowe@s while all conveniences will be of 150mm thick walls. The curtain
wa@ill be of 6mm thick glass insulating glass shielded with aluminum plate wall

Q&lg used as shading device.

Q Floors — floors should be constructed to provide comfort, safety, less noisy and easy
to maintain. The terminal building floors will be of reinforced concrete slab finished
with polished terrazzo, vitrified tiles, cement screed for walkways and parking areas.

m. Doors and Windows — these are used to provide ventilation and physical access into a

place. All external doors will be double leaf swing glass door of Smm thickness,
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2100mm high with fixed glass of 600mm height. Some internal doors will be double
swing glass doors of 2100mm high while some will be 50mm thick high density fibre
door of same height.

n. Ceiling — suspended ceiling materials of 600x600mm cellulose ceiling boards
installed to architect’s specification will be used for acoustic purposes and to conceal
the light fittings. \?‘

0. Roof — roofing system in building is usually determined by the span a@ke of its
construction. Gauge of 0.75mm thick long span aluminum roof co?%a\ﬂ be laid over
the steel roof trusses. (6 "

p. Painting — building surfaces are painted to give c %mrovide texture and also

protect the building. The internal and external &@Jf the building will be painted

with product of Portland Paints Nigeria a@ to architect’s specification.

4.2.8 Building Services Q:\&

Installation of service systems 'n%,lilding makes it to be comfortable, functional and
@:

efficient to use. It includest\h) hanical, electrical and plumbing systems in a building

otherwise known as M ervices.

Mechanical servieeQ
U

Firefighti tems, elevators & escalators, HVAC systems, gas supply system, sprinklers,

securit?%tems and management systems.
Blectrical services
\/
Power supply, back-up power (such as diesel generators), emergency power (such as battery-
based uninterrupted power supply) public address systems and data networks.

Plumbing systems

Water supply, drainage of wastes, water recycling systems (these allow you to recover the

water for low-grade applications such as flushing), rain harvesting, storm water drainage.
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Chapter Five

Conclusion
5.1 Project Appraisal
Various parameters are used to check the viability of a project in order to make a decision
whether to proceed with the project or not. The interchange design is appraised on the basis
of the following:
5.1.1 Accessibility Q}
The site is accessible through multiple entrances to avoid congestion and ﬁ%(\n movement.
The pedestrian movement shall be clearly separated from the Velﬁxﬁm'}wement with the
incorporation of paved walkways and the introduction of r. Q@ n inclusive design. The
drive way at the main entrance shall serve as drop off @%cater for people on the wheel
chair and the aged for effectiveness and duri@gency period. Speed breakers are
introduced along the road to avoid risk of aCeident while negotiating turning to other link

roads. The introduction of staircases @\lifts will ease movement within the building
sense of satisfaction in eve

The lighting tQ‘)of this project is very vital as it plays an intrinsic role in all the

regardless of one’s status. The gr@ for handicapped toilet is an advantage in creating a
S

f the facility.

5.1.2 Lighting

functionin the building. The lighting scope extends to all spaces in the building as well
as s@ furtive aspects of behavioral coordination especially when it comes to pedestrian
n@wement, which is achieved through the provision of barrier free and large passage ways,
transparent wall materials (glass) and high-level window openings. The central waiting area
provides day lighting to the interior of the building through the atrium dampalon sheet
covering. Also, void provided at the middle of the structure provides inner garden which

serves as boundary to different spaces at the interior.
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5.1.3 Ventilation

The natural system of ventilation is adopted in the design of the building with the use of
casement windows for utmost air inlet. Coolness in the building will be achieved naturally
with the introduction of laser cut exterior fagade which is used as sun-breaker or shading
device to shield the building from reflection from the sun. also, high level windows were also
adopted to allow the displaced hot air escape outwards of the building. This natural l\&%»of
ventilation is not only cost effective but energy saving. However, artiﬁcia@ﬂation is
employed only at offices and travelers’ lodging which is to be powa%}y Electricity
Distribution Company. é "

5.1.4 Electrical Services Q\)

The electrical system of the building is conceived @%ﬁowered from the Electricity

Distribution Company using energy saving b@ﬁacking and signaling devices are

considered to be important equipment in station as they require to be on constant
operation. Careful thought has then be@ade to provide a hitch free source of electrical
Generator to power these device onwer cables on the buildings have been artistically
and functionally worked inﬁ\t%)design where the panels are being concealed as much as
possible. @ ’

5.1.5 Energy an st Saving Techniques

The electr@ht fixtures designed to dim or turn off in the presence of extreme sunlight are
instaled along the pedestrian walkways and parking areas. Sensor doors are installed at areas
v@ow traffic flow for easy access.

5.1.6 Safety and Fire Services

High pressure fire extinguishers are to be mounted at various strategic areas. Underground
high-pressure pipes are to be linked to all external water points along the external lobby

platform which make it easy for fire fighters to use in case of a fire incident.
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5.1.7 Drainage

Surface storm water within the premises shall be collected and directed through covered
drainage of 600mm width by 900mm depth according to the topography of the site. The green
areas will also be effective in reducing the run off of surface water within the premises and
will as well assist in the plant growth to create an appealing environment.

5.1.8 Parking \E ’

All parking areas shall be of interlocking paving stones and marked accordi or way
finding and easy circulation. There shall be provision for both natural a‘@ﬁcial shelter

over the vehicles with the use of trees and steel cover. (6 N

5.1.9 Security @

The issue of security is very important in any publi ﬁling especially one that manages
high human activities and at a constant twenty*four>basis. CCTV camera are installed in
strategic locations to monitor the moveme@p ople and bus operations. Security personnel
are also in place to monitor easy \Q&Jring peak periods which makes it difficult for
unfortunate scenarios like pur% ing or pick-pocketing.

5.1.10 Plumbing and Watéﬂérvices

The plumbing syst %ploged in the building is conduit with accessible wall ducts at
various hidden a for ease of maintenance. Hot and cold water is also available with the
heating % to be controlled from the facility department.

5.1.®ewage Disposal

1& shall be provision for waste basket on every floor with adequate signage to direct user
accordingly. There shall be appointed cleaners to sweep, mob floors and dispose waste
collected to appropriate places. There shall be provision for incinerator within the site

premises which would be carried on a regular basis.
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5.1.12 Future Expansion
Since the train station is meant to cover for future transportation to the norther parts of the

country, this design provided for future expansion as the number of passengers increase.

5.2 Conclusion

This study has carried out research and observed the current situation at th@i
Awolowo Train Station, Moniya in Ibadan and confirmed that passengers are l@ jected
to stress as there is no provision for public transit to transfer passeng ng the travel
pattern considering the location of the train station to the city cep@h'i\s reveals that the
existing train station is not living up to expectation and h@ ecome challenging for

passengers to convergence and disperse from the train st&@)

Deduction from the case studies shows that the desi f an interchange comprises of spaces
to include the waiting area, ticketing b information desk, luggage claim, restaurant,
departure hall, loading bay, parking &Q&ail outlets, lounge, utility zones and conveniences.
Also, the pedestrian routes were clearly defined from the vehicular access with the provision
of facilities including cm and safety measures, alternative lighting system, water
treatment plant an n spa.ces for passengers’ use. Transparent materials were used in the

construction & e building for visual aid with the provision of adequate ventilation and

daylighti

epth assessment and analysis of the five selected case studies within the real-life
context shows that an effective interchange comprises of various parameters like multi-access
for easy circulation flow with adequate parking spaces and well-defined pedestrian route. It
also includes provision for shelter to protect users from the effect of weather through a

seamless movement. Another factor is effective space zoning for seamless movement in
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around the interchange. However, it was identified that direction of movement and use of
space has been the most crucial factor to ease of movement in public buildings.

Therefore, the design and integration of a bus terminal into the existing train station
environment to make it an interchange will guide and manage circulation flow for easy
movement of people at the train station in Moniya, Ibadan. This will bring about users’

comfort and satisfaction as well as efficiency in operation of the two modes of tra@n

system while encouraging the use of public transportation. @)

%\
&{-\

5.3  Recommendation \

The realization of this project will significantly enhance t @ortaﬁon system of Ibadan
and the nearby communities with overall productivi %ong the workers in the area, as
unnecessary delays associated with avoidable irfereased travel time would be overcome. It

will also boost the economic gains of the &1 is therefore recommended that government

formulate regulatory policy to ensure gn)e stated parameters be included in the design of any

interchange for efficiency and e% ess.
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Drawing 28: Space-deck Detail
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