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Abstract
Intemationally, railway stations hawehanged in their functions from transit point for
passengers and gootesadingto the introduction of new facilities in their design.
However, in Nigeria, station buildings which have the attribofepassenger station
have been unable to function @sil buildings providing other facilities independent of
the railway system during the period of declinatidime study airad at integrating
contemporary useffacilities t h a t woul d enhance passenger
objective of ascertaining the contemporasgr facilitiesthat can be incorporated in the
design of Jos railway station to increasks ifunctionality capturing the moderretrd of
desgn. Contemporary usdacilities were explored through extensive literature review
to arrive at some set of variables which were then studied in three cases of passenger
railway stations in Nigeria. The cases were purposefully selected andutheveas
conducted using multiple instruments of data collection. Survey research method was
employed as the main research method in carrying out the research and questionnaires
were administered. A total of 280 questionnaires were administered sengas
and staff, out of which 202 (72.1%) were returned/retriéStdctured interview
and physical observation were used as wé&lhe major findings are that: i) there is
absence oihtegration of public transport modes to the station buiktiniyy Commercial
facilities were not incorporated in two of the stations studiedGiapdquality waiting
space and modern shopping or gelytalssentv) perti
number of 4 foreigners representing (5.6%) patronisieghihee station is very low; v)
Lack of temporary accommodation to accommodate late arrival passenger in two of the
station; vi)about 53 respondents representing 77.8% chooses public mode of transport
(taxi, keke napep and motor cycle) as their mode arispport to the station which

vii



suggest that intermodal facilities should be integrated in the proposed remodelling; vii)
95% respondents prefer restaurant having the highestssand viii) Results also show

that respondentepresenting0.782 R.l.I valueagee more on improving local area
integration, while respondents represenfin48 R.1.l value agree more with improving

the site planning and respondents, representngd5 R.l.I value agree more on
enhancefandscape and spatial integration. Finally, some of the recommendations made
include; a research framework bdsen contemporary user requirements to guide the
architects and researchers in proposing new design and redevelopment of old railway
stations inurban centres in Nigeria with the goal of enabling such stations function

more as civic buildings
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1.0 INTRODUCTION

The introductory section gives a picture of the incitements for this thesis. In this section,
a brief introduction is given, problem statement, aim and objectives of the study,
research questiongustification of the study,scope of the study as well as the

significance of this master thesis. The final section will present the structure of thesis.

1.1 Background to the Study
Railway stations are points of transport interchange where the departurarrarad
activities take placéEdwans 1997). It is alsalefinredby a fApoint o (buil d
of interchange of passengers dngoods,where passengers can get on and off trains
and/orgoods maybe loaded or unloaded (Kido, 2018essence, the statias a space
between a particular plaead thetrainsAdemiluyi (2006).
AFor a | ong time people erroneously belie
point of attraction for the inhabitants of a city. Qine contrary, today it &s been

ascertained that people prefer to keep at a distance from such noisy c&anesally,

the hotels closer to a station do not do ¢

These words, written by perdonnet in 1865, point out the poor relationship that existed

in those year between cities and their railway station.

In the 19" century, railway station was not integrated to the city; this could be perceived
by its location, outside the old walls Germany as sort of appendix. At the time, the
station building itself was amnomaly: The railway station, half factory and half
building, represented a novelty ithe history of architectur@Bukar, 2010) Bukar
(2010),further reveadd that no other type of single construction joined two bodies so
heterogeneous in their form, with a brickwork building destined to passengers and large
glass and iron sheds for the parking of tramBritain.
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Bukar (2010, opined that the expansion and consolidation of railway innovation and
social changes led to a gred incorporation of station into urban framework, where
they look on an important role as access gateway to the city. Nowadays many cities are
witnessing a renewal of their railway transportation system, accompanied by substantial
operations of urban traformation: not simple adaptations of the stations to the new
technologies, but rather real changes in the functions of the entire neighbourhood in the

vicinity of railway buildings.

The role of railway stations has significantly changederime amountingto a
numerousnew approaches to modern passenger railway statiomgngdesaking them

more popularthan they were years ago (Edwards, 1997; Lami, 2007; Kido, .2010)

Noticeable a good relationshijgtween stations and their communities encourages
the commercial approaches and economic growth; these will bring together
transportation facilities, commercial developments, local activities that allow the

congregation of all lasses opeople(Kumar, 2015)

However,in Nigerig station buildings which have th#ribute of passenger station
have displayedredundancy attributes being unable to function as a civic
building providing other services independent of the railway system during the
period of decline (Olawale, 1999; Adesany®010 in Kandee 2010). This
redundancy attribet is unexpected since thestations weredesigned to incorporate
facilities that can function independent of the railway sector. iBh& major issue

facing passengeailway station in the Nigeria

As so many researchenghlightedsome ofthe issudacing passengeailway stationghe
Nigeriawas the fact that the railway statjovas one of the first infrastructures put into

place by the colonial government to facilitate in the exploitation of agriculture and

2



mineralresource$Greene, Reyes, & Castro, 201Rwas designed toneet the objectives
of thecolonial administration: the movement of freight from inland to costa land and the

connection of colonial administraticentres(Adesanya, 2010)

It is therefore ironical to note that in Nigeria the railway industry has virtually collapsed and
the programme for revitalising it seems like possible with the new goeetrin position to
restore theailway sector into functionAs poins out some commonly identified urban
transport problems in Nigerian cities such as the Jos city are long waiting times for
buses, traffic congestion, parking difficulties, air pollution, and traffic accidents

(Asiyanbola, 2007; Aderamo, 2010; Ashiedu, 2011)

Greene, Rey® andCastro, (2012¥urther assestthat the railway station is moving
toward the development of providing higheed convenient service for the passengers.

It handles a Multtransport system and various service functions in an integrated
building. This type of railway station is a new arbspace; it has become one of the
important features of the contemporary city. Further, train stations are also shopping

malls, medhg places and urban landrka



1.2 Problem Statement
Internationally, railwaystatiors have changed in their functionsof transit point for
passengers and goods leading to introduction of new facilities indiagign(Kandee,
2010) Nowadays railway stations are undergonedevelopnents in order to become
transportation hubs where different means of transpertoca¢d. They are very often
situated in the city centres. Continuous pedestrian circulation and good access to the
stations create a possibility and necessary to accommodate new spaces of consumption
and leisure such as commercial facilities, shopping ma#l-modal facilities (Kandee,
2010).
The railway station novhandlesmulti-transport system and various service functions
in an integrated building. This type of railway station is a new urban space; it has
become one of the important features of ¢batemporary city. Further, train stations
are also shopping malls, meegf places and urban landma(ereene, Reye and
Castro,2012)
Good quality waiting spacand modern shopping or retail related passenger 0s
is largely absenin most of theNigerian Railway Station (Adesanya, 20)0Most of the
Stations in Nigeria have not been built with any architectural or aesthetic consideration
and as a resulict as a poor introduction to the cities they seiMaus this research
intendsto introduce this contemporary user facilities into piheposed redevelopment
of the Jos Terminus Stati@s well ansuringgood quality waiting spase intermodal
facilities, temporary accommodatiomodern shopping facilites e | at ed t o pass

need.



1.3 Aim of the study
Thisdissertation aimat integrating contemporanyserfacilities in the Redevelopment
of Josrailway station.
1.4 Objectivesof the study

To understandhe concept ofuserfacilities to see whichfacilities have changdérom
literature.
To develop drameworkfrom literature anadtasestudieson contemporaryse facilities
andfunctionalfeatures irRailway Stationdesign.
To undestandwhich contemporaryuser facilitiesfeaturescan beincorporated in the
design of similaRailway Station from case studies.
To understandwhich Architectural features addresses these contempddaer
facilities.

1.5 Researchquestions
Which User Facilities have changes from litexature?
Which frame work can be develop from the literature askstudies on contemporary
user facilities?
Which contempoary User facilities can be inorporated in the design dbs Railway
Stationto increase its functionality
Which Architectural featureaddresscontempoary User facilitiesin Railway Station

designin the studyarea?



1.6 Justification
The rise in advancements in railway innovation, ongoing development of increasing
road traffic, growing car ownership, individual mode choices, increased concern for the
environment, and the need for a ghesand reliable source of mass transportation of
people and goods, the railways have once again come alive as a transport mode of
choice(Greene, Reye and Castr®2012)
The federal government has graciously granted approval for the remodelling and
redevéopment of major railway stations to incorporate modern commercial outlets
under Public Private Partnership (PPP) arrangement.
The process for the engagement of the Private Sector Partners will soon conirhence.
railway stations to be remodelled aretleveloped ardddo Terminal Station, Lagos,
Ebute Metta junction Station Lagos, llorin Station, Kaduna Junction Station, Kano
Station, Port Harcourt Station, Enugu Station, Jos Station, and Gombe Station (Umar,
2013).

1.7 Scope

The esearch focuses omedewelopment of Jos existing train station from an
Architectural point of view. The work alss concentrated on theedevelopmenbf the
terminal building and other included suppogtfacilities. Itis limited to the immediate
station environment andbesnat include a redevelopment proposal for the areas around

the Railway Station



1.8 Significanceof the study
The TerminusStationwi | | provide jobs and i mprove pe
the natural environment and help to reduce carbon footprint.iFlaisszision that must
be embraced for the sake of future generatiSretionwill present the image of quality
and sophistication in Railway Architecture andthis end thedesignfacilities will
support and encourage patronage and constant use.

1.9 Structure of the Study

The resech work is structured intsevenchapters as presentedfigure 1 below
Chapter oné The present chapter introdudbg context of the study ¢tihe background
of the study, statement of the problem, the research olgsctresearch questions,

justification, scope and organization of the study.

Chapter two- Focuses on a review of relevant prior literature tie field of

contemporaryJserfacilitiesin Railway Terminusdesign

Chapter thre@ Describes the research dasithe population and sample of the study as

well as the data collection techniques.
Chapter fouii In this chapter the data collect was analysed and discussed.

Chapter fivei This chapter was discussed under three headings, namely: summary of

findings, conclusion and recommendations.
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2.0 LITERATURE REVIEW
This chapter contain literature review of relevant materials, categories under the
following topicsintroduction, inception of the Nigeria railway, types of railway station,
classification of railway station, classical design of railway station, recent devaibpm
of railway station, contemporary user facilities, spatial structure of railway station, users
of railway station facilities, railway station design principles, facilities in contemporary
railway station, forms of development and the overall summaryhef relevant

literature.

2.1 Introduction
Maria (2013) opinedthattravel by railwgs is now more popular, thanutas several
years ago. Since 1980s, rail ways and rail
renai ssanceo. Al ong with this trend, ma n \
historical stations have been refurbished, upgraded resheleloped. Statian have
become more usdriendly, satisfying many needs and various additional functions
(Maria, 2013) A railway station can be defined as a place where trains load or unload
passengers or goods. Historically railway statideslt with goods just as much as
passenger traffic but nowadayisey are almost solely used for passen@eve, 2010)
According to Ewa (2010) railway station usually consists of a combination of a
platform and a station building shelter, or only one of either
2.1.1 The Birth of Railway Station
The first full scale railway steam locomotive was built in 1804 bsh&id Trevithick,
an English enginer born in Cornwall. He built a fullize steam road locomotive on a
site near the present day Fore Street at Camh@a#i, 2009) Dating back to the
1630s, railways were developed in Britdvecchiq 1998) Soon after, they became a

major mode of public transportation in many places across the world and served
9



communities with a strong sense of technological accomplishment (Kandee, 2001).
Passengestations became a new building type and gatewayrail lines connecting

cities where technology was expressed through daring structure of the stations. In their
early age, largspan train sheds, magnificent head houses for entrance halls and huge
interior concourses were recognized as challengirgigdesolutions of the stations
where architecture and engineering perfectly met. Play of materials, texture, light, and
space were also another architectural expression that gave the buildings modern
presence. The great age of railway station design \itéestéal in late 18 and early 26
centuries.

Significant influences appeared in the Bedux style, which originated in France.
Examples include Grand Central Terminal in New York City, Main Street Station in
Richmondas shown inSeePlate 1), Virginia, and Union Station in Washington, D.C.
After World War 11, the continuous development of railways slowed noticeably. Since
rail passenger service in many places started to decline due to the use of automobiles,
the growth of bus transport, andetltonvenience of air travelailways were not

competitive and many grand stations deteriorated and even ¢(Keaedee, 2010).

Platel: Main Street Station, Richmond, Virginia One of Bedrk style stations built in
early 20" century Source: Kandee, 2010
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Railway stations entered a new age again in the latec@0tury after the introduction
of high-speed trains (Binney, 1995). As evident mostly in Europe, many new stations
were built, and the old ones were renovated toieffity serve the system. The revival

of the stations was intended to create a continued language in station architecture.

Borrowing from the 19 century architecture, the daring construction of very large
spanned train sheds and the use of new matesiath, as lightweight steel and glass,

become a distinctive feature of'26 ent ury rai |l way architectur
Waterloo International Terminal in Lond¢See Fatell a & b) is one of the great new

stations, which represents this new begigniwith a 1,300 foetong and a 53 foet

wide shed suppat by bowstringshaped steel trussest clearly expresses the

challenging work of bringing@rchitecture and engineering togeth€aridee, 2010

Platell (a&b): The Exterior view of the fain shed& the Interior view showing
Bowstring shaped steel truss@gaterloo International Airport in London
Source(Kandee, 2010)

2.2 The Inception of the NigerianRailway
Background history of railway construction in Nigeria shows that between 1879 and
1892 various applications for concession to construct railways in Nigeria were made to
the office by private colonial interesfGoggin, 2011) The @nstruction work
commenced in 1@ at Iddo,it got to Ibadan inl901 and then Jebba on the Niger in

1909 (Nkoju, 2001) Its original conception by the colonial authorities was to open up
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the country to trade with Engld as well as an instrument of administrative control,
regional growth and development, politics and military con{i®bbinson, 1961,
Ademiluyi, 2006).The Lagos Ibadan line was extended debba in 1909, and this line
later joined the Kan® Baro linein 1911 (See Table 2.1)In the East of Nigeria, the

Port Harcourt line reached Enugu in 1916. Between 1916 and 1966, the railway line was
connected to towns and cities like Jos, Kaduna, Zaria, Namoda, Nig@uMaiduguri

and Gombe. Alesa Eleme oil rediry to Eleheruwa in Potlarcourt was ennected to
Enugu line in 1966 (Ademiluyi &ina, 2011)

Table 2.1: Railway Construction in NigeriaSource: Nigerian Railwayorporation
2007

Lagosi Ibadan 18981 1901
Ibadan i Jebba 19017 1909
Kano i Baro 1911
Jebbai Minna 19617 1915
Port Harcourt i Enugu 1916
Enugui Maiduguri 19167 1924
Kaduna i Kafanchan 1927
Kafanchani Jos 1927
Kafanchani Bauchi 195871 1961
Bauchi- Gombe 19617 1963
Ajaokuta 1 Itape (standard gauge ) 1990

Port Harcourt - Onne Under construction

The total abandonment of the railway system by successive governments had plunged
the railway system in Nigerianto a state of comatoseln 1981 alone, the
corporation recorded a loss of more than N83 million and since then the lost has been
continuous(Ademiluyi and Dina,2011). Studies had revealed that there has been a
persistent downward tr e n(®olarinn200); (Ababakara Rai |
2002); Ademiluyi (2006).

The rapid increase in the use of motorized transport has led to precipitous decline in
railway patronage both in passengers and freightis is presented i(SeeFigures2.1)

is a pictorial presentation of theetrd of freight carried in metric tonnes by railway from
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199071 2008. There was increase in freight carried from 1990 to 1991 and between

1992 and 1994 it decreag@aiemiluyi, 2006).

’\__/
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Figure2.1: Freight caried (metric tons) (199Q008),
Source (Amba & Danladi, 2013)

In the same light the number of passengers fluctuated in downward trajectory
with sharp decline in 1998 as against the peak recorded in the freight carried
under the same perioddemiluyi and Dina, (2011fhis implies therefore, that when

the denand for railway services by passengers dropped, trains resulted in carrying more
freight to compensate for the loss. In another development, the number of passengers
rose sharply in 2000 as against the precipitous drop in the freight carried in 2000
(Ademiluyi and Dina, 2011)

According to Olasiji (2003), the purpose of railway construction in Nigeria was partially
for the colonial administration to maintain a link between the central seats of
government in Lagos and other parts of Nigeriaadilition,colonial railways were

meant to facilitate the exploitation of agtiove and Mneral resources for export

to Europe. Hence railways were established to serve the objectives and interest of the

colonial statgOlasiji, 2003).
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2.2.1 Railways as a means of fansport in Nigeria

The need for a better transportation in the Nigerian cities has become an important
matter, particularly in order to improve the mobility of citizens. Main roads had to be
enlarged and newly paved toeet the demands dhe increased vehicle traffiXet,
variousefforts of public authorities, chaos and congestion in major cities did not seem
to stop(Cavallo, 2012)

The new problems awaiting an architectural solution becuisible when the new
railway systemwith its iron bridges and viaducts, symbols of the modern technology
but traditionally belonging to the world of engineers, is a threat for the existing city and
its monuments. In this respect the mission of the arc¢hgeo harmonize the realistic

and practical approach of the engineer with the more idealistic attitude of the artist
(Cavallo, 2012)

This can be achieved by carefully considering significance of architecture in the spatial
arrangement of various units and places in the railway station.

Today the transformations of railway networks are such that it is legitimate to question
the future of cities in relation to the train not only as means of twaiajon but also as
catalystsfor developments. The design research in the acadgissertations needed

in order to helpin defining the right parameters of intervention in the integration of
spaces in the railway station

2.2.2 Developmentof Railway Sation till Date

The Nigerian Railwgs (NR) is about 116years old, between 1898 and 1964 Nigeria had
built a network of narrow gauge rail lines totalling about 3,505 kilometres. Out of this,
the western line constitutes about 1,621km of track, 183 bridges, 1992 culverts, 12

quarries and 15dtations(Federal Republic of Nigeria Railway Project).
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In 1986, theFederalGovernment (FGtommenced the construction of 326 standard
gauge line phase 1 from ItakpgaokutaWarri. However, for over two decades, the rail
system became comatose up until 2009 when the government commenced
implementation of a 25years strategic vision to revivesdotor.FGin its determination
to revive and modernize the railway system in line with the strategic vision adopted a
systematic dual approach. The entails the rehabilitation of the entire existing narrow
gauge lines simultaneously with the developmehistandard gauge linef~ederal
Republic of Nigeria Railway Project).
Additionally, former President Good luck Jonathan granted approval for the
remodelling and redevelopment of major railway stations to incorporate modern
commercial outlets under Publici¥ate Partnership (PPP) arrangement. The process for
the engagement of the Private Sector Partheassommencd. The railway stations to
be remodelled and redeveloped ddeto Terminal Station, Lagos, Ebute Metta junction
Station Lagos, llorin StatiorKaduna Junction Station, Kano Station, Port Harcourt
Station, Enugu Station, Jos Station, and Gombe St@tiorar, 2013).

2.3 Types of Railway Station
Railway stations varies according to function, spatial organisation, or facilities located
in them For the purpose of this study, the researcher will discbased on spatial
organisations
2.3.1 The Intermodal Concept ofRailway Station
Different transportation modes were unconnecdedng the heydaybut today the trend
is towards an integrated system. Many rajiveations form an interchange between
modes of transportation that may include buses, air services, metros, taxi, private cars,

and so forth(Kandeg 201Q. Kandee 2010) further highlighted that tHatermodality

denotes a passengero6s ability to use more
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in a convenient and seamless whyter-modal stations provide connections from the
railway stations to other modes of public transportation including bus, lightamadit,
people movers, and metro transit systéMmistry of Railways Board Government OF
India, 2009) Hopkirson and Parkinson, (1998efined the intermodal transportation
Centreas a structure combining various technolegy transportation such as regional
trains, light rails, bus lineand taxesvith centres accessible to airports. Moreover many
transit planers believe that such centresrve more than just transportation. They
include weltdesigned buildings providingarious kinds of integrated services, such as
restaurants, newsstands, small shops, and travel informsystems. Theyfurther
reveal that god public transport connectivity and high leveldmdermodalityare key
objectives in transportation planningdause they allow passengers several options for

travel and thus make travel more efficient, convenient, and attractive

2.3.2 International Stations

This station type emerged in the past two decades after the introduction -Gpbigh

trains connecting coungs in Western Europ@inney, 1995) The services of rail lines
crossing countriesodo borders demanded parti
stations. Many facilities have been borrowed from airports ataptively applied to

existing rail services. They include passport control, security checkpoints, and the
different levels of departure and arrival pattern. The Waterloo International Terminal in
London is an excellent example of this type of stafeeePlate Il1). It utilizes many of

the characteristics and functions of airports and provides different levels for departing

and arriving passengers.
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Platelll : Waterloo International Terminal, London Cross section showing deparidre
arrival. SourceR0ss,2000

2.3.3 Airport Stations

Kandee, (2010) reveal thabnnection requires that railway facilities are located at the
airport. Therefore, such railway stations are constructed as additional parts of airport
buildings and some facilities with selected design elements adapted from the airport
terminals to thes stations. Obviously, the space provided must be sufficient to meet the
needs of a#ravel passengers who need extra facilities for baggage and group tours
(See Plate V) Signs in a variety of languages are also provided when international

travellers us thetrains to airport connectior{oller, 2000)
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PlatelV: The exterior view of the terminal 3 and the train statCopenhagen Airport
Source(Calatrava, 1994)

2.3.4 Metro or Light Rail Stations

Generally, light rail refers to a transit system, which combines the vehicle technology of
trams and buses with the characteristics of steel rail engindSeegPlatd/). It is well
adapted to cities and suburban needs, and also has the advantages of flexibility and less
expensive installation and maintenance than a regrailadystem (Edwards, 1997A

good example is the Bangkok Mass Transit System (BTS). It isetkased higHevel

light rail system that places most stations on a double cantilever supported by a line of
single columns these attributes also make such stations very suitable for linking rail
services to airport Often, a metro station and an airptatioa may serve
simultaneously as the starting and destination points for the same rail service. This
necessitates the sharing of certain facilities. For example, baggageirtlaacksecurity

may be provided at the metro station rather than at the &station

18



2 I A

|
=
v

|

' - ( A

2
g’*“’“ fad &2 T g S

PlateV: Cross sctionof BTS station.Source: Kandee, 2010

' o1 | B431 B 1022) Bt | B
o ot e ey Sty expormaied

FUALI 10|00 1Y) 6900 B0
¥

D_ FR—

.___J_

2.4 Classification of Railway Station Design Accordingo Their Spatial
Configuration

Railway stations building through the years have varied in size and furfationsmall
country halts to large main line stations. These stations were bbdntiie all forms of
local, national and international traffic that passes through them. Stations are normally
located along the line, at a junction or at the end of a nran |
2.4.1 Junction Station
Junctiors are always along the lisvehere the workshops are located sometime, the
station building itself could be sighted from the l{iheha, 1997) The junction stations
usually function as a diversion point for trains as such trains may stay longer at this
terminal and passenger may switch trains depending on their travel destination. The
major spatial character of such stations is an isllatform ( See Figure 2.2)

with a lot of activities located on the platfo(Muses, 2014)
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RAILWAY STATIO
—RAIN TRACKS
ISLAND PLATF ORI

Figure2.2: Basic plan layout of Junction stations. Source: Muses, 2014

2.4.2 Line Station

According toMinistry of Railway board Gvernment ofindia (2009), line stations lie
between the terminal ends of the tracks and do not connect (provide transfers) to any
other stations. Line stations serve origin and destination passengers .enlal(i
customers enter the station from a station entrance or from a train). Line stations
predominantly serve passenger s rmmeedidta ned
catchments area. Musg€014) the Line stations are momommon as theyccur

along the railway line. The major spatial feature of this category of station types
is their occurrence along the rail track and serves as transition points where trains
make intermittent drops and pickups for a particular gaimney(See Plate 2.3)They

have a common spatial character which is the fact that they lay parallel to the rail track
and have platforms attached to the station building. Passenger flows at line stations tend

to be bidirectional, depending on demarttacacteristics:

RAILWAY STATION /

——TRAIN TRACKS
SIDE PLATFOR

Figure2.3: Basic plan layout of transitory statior&ource: Muses, 2014
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2.4.3 Terminal Stations (Terminus)

Terminal stations are located at the end of the Railway line network and tend to have
significant intermodal transfergindia, 2009) They further explain that the Terminus
stations tend to serve passengers from beyond the immediate station catchment area.
Commuer Passenger flows at terminal stations tend to belitegtional according to
morning and evening peak passenger demands. In case of Long Distance trains at the
Terminal Station, the Passenger flow is equally spread over theMiaystry of
Railways Board Government OF India, 2009®rminus station are usually oriented

perpendicular to the rail traqSee Figure 2.4and serve as final destination or starting

point for a particular train journgMuses, 2014)

RAILWAY STATION
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Figure2.4: Basic plan layout of terminus statio®ource: Muses, 2014

2.5 Classical Designs of Railway Station
Hashizume, (2014) expfes that, rumerous stations that were built during the
pioneering heyday used the Western method of design which employed brick. These
were typical of the scalled "era of civilization and enlightenment”. Early stations were
simple in that they were designed aroandentral hall and had ticket gates avaiting
rooms spread abaufhe design aspect of traditional stations provide only normal
sequencesticket halls, waiting areas, platforms, and trgikandee, 2010)
Example of Pembroke Railway Station: The Pembroke railway statiomas built 30th

July, 1863 and originally consisted of small temporary wooden buildiHggg, 2001)
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Thebuilding was 6 dressed limestone with threenamental chimneys and a slate roof;
very muchin the style of Pembroke Do¢eePlate VI) At the eastern end of the main
building there was a small addition budf the same materials and ttsused the
Gentleman's lavatories. As there was a fireplace in this room, rtlikely that it was

originally intended to be a lavatory and may have been a waiting room or staff room.

PlateVI: View of Pembroke Statiorsource Hogg, 2001

Hogg, (2001) documentbat theconstructedstation did nohave a platform gaopy or
front entrance canopyrhe main building consisted of five rooms and a storemRiee
western end they wethe Station Master's Office, the parcels offite bookimy office,
the entrancehall and general waiting room, tHadies waiting room a talets and
adjoining storeroom (See Figure 2.5)The general waiting room, booking office and
ladies waiting room all had &places but the Station Mastexd to make do with a coal

fired stove with a 6tindé fHeater) (| at er
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Figure2.5: Floor Plan ofPembroke StatiarSource Hogg, 2001

Example of Enugu Railway Station; Olawale, (1999) assarthat he Enugu railway

station consist of station buildings and other facilitie®cessary for operational
conveniences such as engineering yard, sidings workshop, carriage and wagon shed and
running shed.The station houses a wide range of facilities, seloilets, buffet,

waiting room for second clasticket booth and parcels office, all under one r(de

Figure 2.6) Beside the main station building is a post off©éawale, 1999)
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Figure2.6 Floor Plan of Enugu Railway Statio8ource: Olawale, 1999
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Example of Dandong Railway Station; Dandong is a thriving and vibrant Chinese
frontier city of 2.4 million people on the northeast border of China and North Korea
(Tang, 2012)t was built by the Japanese in 1909 to connect the Korean peninsula to
northeast China for transporting natural resources during Japanese occupation in the
early twentieth century. The station had a passenger hall, an administrative building
attachedo the hall, and the train platform behind the hall for boarding trains. Crucially,
the railway was built on raised tracks deliberately constructed to avoid periodic flooding
on the riverbankTang, 2012)

2.6 Recent Development in Railway Station
The architeture of the stations has gone beyond the design of main functions, which
include core, transition, peripheral, and administraf{kandee 2010. Depending on
the needs of thetation, thedesign of these spaces has to also include supplementary
functions;for instance, integration of light and structure, access for disabled people, and
commercial development. It is possible to also see them as an expression of modern
technology reflected in their daring structure and use of new matertadsrailway
staton currently is a major transport hub with a lot of traffic interchar@eene,
Reyes, andCastro, (2012further assert thathe railway station is moving toward the
development of providing highpeed convenient service for the passengers. It handles a
Multi-transport system and various service functions in an integrated building. This type
of railway station is a new urbanage; it has become one of the important features of
the contemporary city. Further, train stations are also shopping mallsngnpktces
and urban landmark3.ang, (2012) opined that railway stations frequently also provide
additional commercial faciliéis built and integrated into the building. Functionally,

these commercial facilities provide amenity, retail and advertising opportunities aim at
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passengers, and they give passengers a way to fritter away time while waiting in queue

or on boardingplatforms. This can be seen in several station as follows:

Example of Newport Station / Grimshaw; Newport is bisected by the railway tracks
(SeePlate VII). As a result, each half of the city has developed its own character.

Gri mshawdés desi gde, ceating tawae maor rem coscoutsésy The

North Concourse will be on the civic side of the city and focus on the needs of
commuters. The South Concourse, on the commerciahsidgiges restaurgrtafé, retail

storesetc. will be for connecting travellersjaytrippersand t our i st s. Each
ticket facilities and platform access are split equally between the two terminals. All the

main facilities at both terminals are housed in continuous ETFE and aluminium clad

spirals.

PlateVIl (a&b): Perspective views of Newport Station Engle®ource: Taboola, 2015
The spiral form of the station mirrors the journey taken within and helps to ease traffic
flow by guiding the passenger from ground level up to the connecting bridge and back

down onto the platforms.
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Figure2.8: FirstFloor Plan Source Taboola 2015
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Example of Wuhan Train Station China; the new train station for Wuhan, the capital

for central China, is both refreshingly contemporary and at the same time, raldcenti
tradition and past times. Thriilding is an icon. The roof is certainly the most notable
feature of the buildingits sweejng form of nine overlapping wings is steeped in
symbolism and lore; it acts as a landmark to the area while sheltering the platforms and
various amenitiedbelow (See Plate VIII) It offers commercial space and different
stores, including a number of movieeatres(See Figure 2.9)This roof presents a
specific problem which can be found plaguing contemporary buildings the world over.
How does one gracefully enclose a structure with such a curvilinear eleriéet?
problem can be seen solved at the Mun@lympic compound. There it was glass,
meeting the flexible curvilinear roof at a buffer zone of inflated PVC or some analogous
material. In the Wuhan station, the difficulties of differential expansion/contraction rates

are not present, but the aesthetierdma is just as real.

= am»m&lA_mm 1; o

PlateVIll : Wuhan Train StatiorSource www.arch20.com2015

The roof extends out far beyond the enclosing glass, giving the roof a clear visual
hierarchy. Asortofsertir ansparent mesh is used on the
roof and glass to meet under similar circumstances. Thetemmsparency gives ¢h

roof depth; the glass meets something similar, not a stark solid field. Inside, once
27
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through the enclosing wall, natural light abounds. The wings of the roof overlap,
allowing sunlight to stream in over the multiple levels of restaurants, departure halls
waiting rooms and platforms. The roof is also, itself translucent, which of course helps

with the lighting.
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Figure2.9(a&b): Ground Level& Upper Levelof Wuhan Train Station
Sourcewww.arch20.com2015
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The station is bright and airy, which also includes a number of services for
passengeds ticket windows, information desks, automatic chatkiosks, travel and
tounst informationcentre,storage lockers, caental services, VIP lounge, and many

eateries and retasktoreg(See Plate IX)

PlatelX: site plan oMVuhan TrainStation.Sourcewww.arch20.com2015

Aside from acting as a monument for the surrounding city, the station is a link between
lakes to the north and south. Gardens surround the structure, tying these two bodies as
well as creating an intermediary between the city and the station.

Example of Rotterdam Central Station Netherlands Rotterdam CentiaStation is

one of the most important transport hubs in The Netherlands. With 110,000 passengers
a day the public transport terminal has as mtmayellers as Amsterdam Airport
Schiphol. In addition to the European network of the High Speed Train
(HST), RotterdanCentralis also connected to the light rail systemith the advent of

both the HST the number of daily travelerfRkatterdanCentralis expected to increase

to approximately 323,000 by 2025ee Plate X)
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PlateX (a&b): Facade oRotterdam Central StatioBource archdaily, 2017

The city ofRotterdams drawnto the new station via the compaction of the sraadlle

urban texture surrounding the public transport terminal. The entire railway zone
becomes one with the city. This finer urban texture with new sightlines and a mixture of
living and working will dram#cally improve the quality of life and the environment of

the station are¢See Plate Xl)

b.)
PlateX| (a&b): Perspective View dRotterdam Central Station
Sourcearchdaily, 2017

Incorporation of natural lighs showninPlate Xe), t he war mt h of t he
a modern look are important elements in the design. The platform roof on the
Proveniersside is transparent. When the train drives into the station, there is an almost
tangible feeling of being enshrouded in the statioding. Plate XI (b) illustratethe

wood finish on the inside of the hall, combined with the structural wooden beams of the

platform roof creates a warm and welcoming ambience, inviting visitors to linger.
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Figure2.10: Ground Levebf Rotterdam Central StatioSource:archdaily, 2017

Rotterdam Central Station hosseommercial spaces, a lounge, restaurants, offices,
parking for cars and bicycléSee Figure 2.10)n the spacious oncour se t he pa
service functions are conveniently arrange
point, the Dutch Railways (NS) travelers s
functions. The grand cafgand the NS-lounge offer spectaillar views across the hall and

the adjacent tracks. Waiting areas in the hall and the passage are linked to the passenger

flows, with areas both for browsing and quick shopping.
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Example of Hangzhou East Railway Station ChinaHangzhou East railwastation is
a massive thredimensional transportation hub. It ha®videdmultiple transportation

service such as railway, undergrouader ground, bus, coactaxi (See Plate Xll)etc.

PlateXIl: Main Concourse witletherincorporating functions.
Source: archdaily, 2014

Station architecture forms has cleverly refegtton the meaning dflangzhoui t h e
Qi antang boreo by wusing moetdeaurenworSe¢ Rlagency , f
XIl). The design of the station has represented the spirit of the city which is delicate and

grand operf{See Figure 2.11 & 2.12).
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Figure2.11: Perspective View of Hangzhou E&silway Station China

Source: archdaily, 2014

Figure2.12:
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The design has been using construction volume-seealfling, movable external
sunshadenatural ventilation by thermal pressure for passive energy conservation
measure, and also using grotswlirce heat pump system, rooftop solar photovoltaic
battery for active ecological technolod$ee Plate XlIl) The roof with solar and
photovoltaic celldies with 79 thousands m2 of polycrystalline silicon solar photovoltaic
modules. The generating capacity is about 10.04 MVWWRe concept of sustainable

green station will bring huge energy saving demonstration effect to the community.

.....

{7 =7 e . P &

PlateXIll : Glass skin, which clads the buildingource: Cilento, 2015

The main hall accommodates ticket offices, retail shBps,r e aux, ci ne ma,

restaurant, night club, cafes and ticket offices.

Figure2.13: Functions within the statioisource: Cilento, 2015
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The perfect combination of architecture forms, space and structural style has showed
authenticity and rationality of structural. The roof of main station room spans 280
meters from south to north and the maximum outreach is 81 meters by using giant space
truss work systeniSee PlateXIV). It has created the beauty and lightness of structural

mechanics with sense of dynamic and futuristic.

PlateXIV : View of 6 Cristal Riviera in Zac Eurorennesource: Cilento, 2015

27 Cont emp or alayilitidd 81 &odérs Train Station
It has been commonly observed that railway architecture have experienced a
ARenai ssanceo0 since then athte®tOre has werydnuca s a
improved (Kido, 203).
Today railway planners see railway stations as part of a broad urban infrastructure and
transportation network and are now connected with airports, eaits,busstations,
underground and light rail. Train services amv part of new urban and commercial
centres which accommodate businesses, hotels and shopping centres. In the past station
design was designed more for trains than for passengers. Today, acdordirey
concept of fiseamless journeyo designers tr

planning sophisticated stations, which include features arranged for ticketing, waiting,
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transfer, shopping, recreation and administratioraking their servicehave a big
influence on transportation, urbanscape and the people. But sometimes, depending on
locations and user needs these requirements may have differences in priorities. The
contemporary facilities needed for railway stations are discussed below:

27.1Stat i on 0 s toR&Urbart Cordent

Shaw, (2013 suggestedhat any major intervention in a station and certainly any new
station construction must take into account the aspirations of the people using it or being
affected by it. Typically being the firsmpression of arriving in a locality, the station

and its urban integration with the surrounding environment are of prime importance and
often act as catalysts for future developméittaw, 2013) Context sensitive station
design can deliberately shape and animate surrounding public spaces, and in turn,
creats buildingthat are active and integrate fixtures within their local mwamities.
Network Rail, (2011)suggests three guidelines to inform this principle: design station
facilities to integrate with surrounding public realm; develop an integrated network of
streets, footpathshike routes, and public spaces; provision of active and animated
public spaces in surroundirageas. Railway stations and rail lines often form arter

that results in severance in locaimmunities.

Station as urban centexpressesa great agenda for facilities and services to cyclists
and pedestrian to be prioritised over a car u@deher & Skinner, 2011)As a result,
station facilities should belesigned tointegrate seamlessly with the public realm,
including adjacent office buildings and shopping facilities, and to facilitate asoa®|I

as through movement

Goggins, (2011), suggestduiat creating atrong relationship between the station and

its surrounding context delivers a richer and more fulfilled environment, enhancing
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local character and providing a sense of place for its users. For street network design,
indicators include street lighting, @rclear sight lines, integrated local way finding
systems, spaces with human scale. On the aspect of creating active and animated
public spaces in surrounding areas, Gogdurther proposed that sensitive
integration enhances the local chaeacand encourages natural surveillance and
animation around stationsHowever, an important consideration during thesign
process is the social, physical and functional needs of the local communitg
discussion under this principle infers adsoon street level architecture that relates to
the human scale. Stations and the urban environment within which they sit mean many
different things to many different users. It is important that good désigresses these
perceptions to maintain and ulétely enhance the area to in still a positive sense of
place for all (Goggins, 2011; Sayers, 2011).

An important master planning identified the potential of station design to connect
communities otherwise divided by tinail corridor. In particular there a acommon
themeof a generous public concourse or parkland public spanning the tracks. The
continuity of landscaped open space across and along the tracks was reGieent
design guidelines for sense of place are presented in three sections: locating and
designing stations to promote a positive image and identity; considering landmark
design where demand or status provides justification; adding value through landscaping
and public ar(See Figure 2.14) An integrated station connects with its surroundings

and reflects the character and identity of the community.
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Figure2.14: Multi-modaltservice stationSourceKaplan,2013

Spatial Components of Local Area Integration principle

1. Design station facilities to integrate with surrounding public realm

2. Develop an integrated network of streets, footpaths, bike routes, and public spaces;
3. Provide active and animatpdblic spaces in surrounding areas.

4. Clear sight lines

5. Spaces with human scale

6. Landscape design and public art

2.7.2 Shops andAmenities

Shops and amenities are considered important factors for making the interchanges more
agreeable as the users ardgertained while waiting for their transport. Travellers and
operators ask for the opening of retail shops inside the teridesiderio, 2010)He

further assest that the presence of open shops increases the feeling ofitgeand
therefore reduces fear of crime. Moreover people returning from work can do their
shopping. Busy interchanges are safe places and can be as important as social meeting

places and sources of information on the local area. In fact, although useadde
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shops and facilities inside interchanges with short waiting times, it is often harder to
attract shops and business because traders feel people will not be shopping while they
are waiting, or only be there for a shperiod(Desiderio, 2010)

In addition station functiondeyondthefood, retail(See Plate XVand acommodation

can beintegratingin station with a civic function such as a library, gallery, museum or
even a zoo. In less urban settings community margktggrounds, parkland and child

care centres were considered. Workspaces Witli connection were advocated for

both station and carriag@slaher & Skinner, 2011)

ENCOURAGE COMMUNICATION BY PROVIDING KIOSKS .. NOT VENDING MACHINES

PlateXV : Kiosks encourage activitygource: Maher & Skinner, 2011

In addition to the cycling facilities some works included a selection of domestic and
offices services within stations to add convenience and value to the rail journey. In
recognition of the fitness culture associated itk of cycle trip facilities, gyms, pools

and associated health facilities were also popular.

2.7.3 Ease of navigationMWay finding

The designer is expected to ensure that journeys are as seamless as possible. The station

design has to take into account that passengers do not start and end their journey in a
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station(Shaw, 2013)Ease of navigation refets the ability of station users to locate
facilities and connect between transport md@&ese Figure 2.15ps well as external

routes (Sayers, 2011; Rodrigue, 2013

Figure2.15: level of serviceand connected facilitieSource (Kaplan, 2013

Signages promotevayfinding through intelligible formppenness, visual hierarchy, a
removal of visual clutter and the use of key orienting landmark structiiaser &
Skinner,2011) By contrast otheworks suggesstrong colour coding and path markers.
The larger issuesf orientation to the station from the city was also considered an

important idegSee Plate XVI)

(a) (b)

PlateXVI (a&b): Connection to Street and Direct Path & Wayfinding.
Source Maher & Skinner, 2011
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Rodrigue, (2013 further suggested that legible design for passenger information and
way finding from the outset will result in places that are easy to use, require minimal
signage and are well integrated with their surroundings. Sajg€i$]) also suggests

that gation navigation must batuitive for firsttime users whileAccording to network

Rail (2011), it is important to provide a suitable balance between- faoit backof-

house requirements so that passenger, operational and management needs can be met
while not interfering with each other unduly. This statement points to the need for
station navigation that does not interfere with the back of house operStgers
furtheridentified the concentration of facilities and indirect access as indicators of poor
station layout design. He further suggested that information display regarding way
finding should include reference to surrounding local area and serAcegher
indicator of station navigation is the nature of access to platform from several station
aacess points. Multiple access and exit points to platfarealso another indicator of
station navigation (Sayers, 201Goggins 2011).Spatial Components of Ease of
Navigation/Way Finding principle:

1. Intuitive spaces

2. Optimize signage placement

3. Clearseparation between front of house and back of house operations

4. Furniture placement

5. The nature of access to platform from several station access points

2.7.4 Accessibility

According to Sayers, (2011) equitable access, seambesgections and convenient
staton location are key identifiers to the degree of accessibility to railway
stations. However, his definition of convenient station location as closeness to key

activities and destinations seem to be similar to the concept of relative location
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identified by (Slack et. al2013. Network Rail(2011), also identifies three key
variables of station accessibility: equitability of access to all users, seamless
connections between modes; and convenient station lo¢ateswork Rail,, 2011)The

third variable is already fixed for existing stations and may only be a variable for new
station developmen®lso Rodrigues(2013, suggests that accessible station design is
about making places easy to use for all passeagd sition users. He further expands

the user group to include people with visual and cognitive impairment, those in wheel
chairs, older people, people with bulky baggage, young children and their caniers
those with bicyclegRodrigue, 2013) Conclusively, the accessibilifyrinciple tends to

focus on the application of universal design principles in the desigincofation paths

for users of station facilities. The principle also focuses on circulation not just within the
station but also around the station precinct by seeking to connect stations with other
transport modes through convenient access. As subnstiesign must demonstrate a
reasonable effort in reducing, or removing altogether barriers to access or use, both to
and within stations, in respect to buildings and provision of physical elements.

Spatial Components of Accessibility principle:

1. Seamles connection between modes and with external routes and
Destinations
2. Links to surrounding destinations.

3. Alternative access for both vertical and horizontal circulation elements.

2.7.5 Information

Accordng to Network Rail, (2011)nformation is a fundamental requiremrior
a positive passenger experience. Information can serve multiple purposes
including: rail services, station and facility opening hours, maps of local area and

information for interchange modetformation should be delivered across the full
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range of media including audio, visual and tactile to meet with the needs of all
interchange facility userSee Plate XVII)It also identifieghree essential elements of
the information principle: timely service information; accessible and comprehensive

station information; customer service

(a) (b)

PlateXVIl (a&b): Reattimeinfo from pocket device& Multimedia Entertainment
SourceMaher & Skinner, 2011

philosophy. Among these elements, the second element is the one that relates to design;
however, it will suffice to note that the information principle is both a design as well as

a management chall enge. As a r e s udput, wh at
while how and where such information is displayed is essentially a design input.
Consequently, Sayers (2011 ) identified some indicators of design of information
display systems which include: signage placement, alternatieemiaiion display
systems, clarity of display, and height of signage post. For an integrated design
approach, (Network Rail,2011) suggests use of multiple formats including
pictorial, symbols, audio announcements, tactile indicatorsl aideo.Travel
information are factors that have to be encouraged both to increase the usage of the
public transport, and to create a real integrated system of malyiderio, 2010)

The purpose of information is to agdise users in deciding on the appropriate transport
modes and to confirm their findings. The needs of the travellers are focused not only on

the easy and economical way to move but also on all of this information connected with
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the type of the journey. theans that where the user needs information on the transport
system, it should be possible for him to obtain details in places (streets, squares,
monuments, etc.) and for services such as: renting a car or bike, changing money,

finding left-luggage, andeson shown in fig below(See Figure 2.16)

e

arehaimar 5o

Figure2.16: Frankfurt / Main HBF (Frankfurt, Germany)
Source(www.realteam.eu2013

Station architecture should guideavellers and passeby through the station in all
situations, at night and in the day, when deserted and through bustling crowds
(Australian Station Design Guidelines, 2018pme of the most important information
needed to navigate a station is giv@n written, numeric or iconographic signs.The
name of the station, the time of the service, the number of the platform, the cost of the
fare, the graphic depiction of a particular metro line and the important indicators to exits

and warnings of hazards agwen through visible signage and auditory announcements.

2.7.6 Security

The station area and site which comprises the ingress and egress to the station need to
be defined as a separate distinct area within the overall station complex. Safety and
security provisions shall be included in design to address all sections of #natsep
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of station operating area and the remainder of the station cohileistry of Railways

Board Government OF India, 2009oncerns for personal safety and security on the
interchange site and in its immediate logaVvironments are a major priority to all users

and operators. The feeling of insecurity, when using the public transport system depends
on both real security and psychological fact@esiderio, 201Q)Such feeling shows

itself in each category of users, including the transport staff inside the interchanges and
the drivers of public vehicles. Desideri(2010 further suggestshat the sense of
insecurity can appear during the transfer from one means of transport to anathgr, du
one section of a journey instead of another one, or simply during a short stop i a non

busy period of the daytini®ee Plate XVIII)

(@) (b)
PlateXVIll (a&b): Activate Uhderutilised Space &Rely on activity over CCTV
SourceMaher & Skinner, 2011

But (Maher and Skinner, 201 Ipposeto surveillanceand security patrols includa
selection of domestic araffices service within statioprecinct that would populate the
spaces around tispace to create a means of passive surveillg@ee Plate XVIII)

2.8 Spatial Structure of Stations
The design of stations has developed over the years as thd umiévays has
first expanded and latterly declined. A new form of station design has also

evolved with the introduction of metros and higgpacity urban railways.
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2.8.1 Conventional station structure
The basic spatial configuratiarf large scale stations comprises of core areas, transition
areas, peripheral and administrative spaces (Kandee, 2010). The relationship between
these spacefSee Figure 2.17s dependent on several factors such as scale of
station, which may etermine the inclusion or exclusion of the administrative
space; the type of station, whether a junction terminal or a terminus station which
may influence station orientation; and the railway track system, whether single or
double trak system(JohnPaul & Slack, 2010)

1 Core areas are spaces created for processing passengers.
Kandee(2010), explains this core area aspacegshat are located in central areia
railway terminal and contain spaces for ticketing, information, baggagdinigand
reclaiming and waiting, whilaccording to(Goggins,2011), the facilities in this zone
should follow a logical grouping based on the needs of passengesbarid be visible
or clearly signed from access points. This suggestion indicates the need to
understand how passengers interact with station facilities in order to identify the
patterns of usage that exist among various user grots.can be achieved by
observation and interaction with the users of those faci(iies Table 2.2).
1 Transit areas connect transit facilities in the core areas to partsmodesThey
often includesecondary, but often essential facilities such asroesns, tetphones and
commercial spaces, whilaccording to (Kandee,2010) dependingon the need of
stations, other supplementary ftinos may be incorporated irhése transition spaces.
He further points the fact that goodelationship between stabhs and their
communities encourag commercial approachesdevelopment of these transition
spaces. Goggins (2011) , cal | edntetchHangé a@aod e hiGaad e £ b5 B €
a gateway between station ats&l surrounding environment. Heiggested that the zone
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should have a strong interaction witlm®unding development arourige station(See
Table 2.2).

1 Peripheralareas support circulation outside the main buildings and aftelude
platforms, tracks and vehicle service spacEBis is also eferred to as thelatform
zone(Network Rail,2011). Access between core facilities and transijmaces is often
restricted tothe peripheral areas by manual inspection or automatic ticket (fes
Table 2.2).

1 Administrative areas control both traffic and statimanagement This section is
found onlyin some station types thatovide complex arrangement for handling
large number of passengers. These areas can be isolated from other facilities
inserted in them(Goggins, 2011)dentifies safety as a major design challenge for this
zone. Another zoning of station fat#s is given by Network Railt includes: access
zone, facility zone and platform zone. This categorizati@midar tothe one given by
Kandee, 2010, with the exclusion of the administraiovee (See Table 2.2and (See
Figure.

TRAIN  TRACKS
]

PLATFORMS
L

PERIPHERAL AREA

PHONES

|

RETAIL __ TRANSITION ‘ ADMINISTRATIVE

SHOPS AREA ‘ | AREA
T
RESTROOMS V -
TICKETING & FEEE TRAVEL
BAGGAGE HANDLING AREA ™ roruaTiON
=
MAIN ENTRANCE

Figure2.17: Flow Diagram of Functional [Ements Source: Kandee, 2010
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The four areas describdd Table 2.2represent the major physical and functional

elements considered necessary in establishing an intermodal station and, consequently,

must be included in its design. Other significant features inside the station buiddidg

also to reflect functional hierarchies.

Table2.2: Functional Standard of Four Main Areas in Railway Stations

Source Kandee, 2010

Core
Area

Transition
Area

Peripheral Area

Admin.
Area

Activities Area requirements Comments
Departing Main Hall Passengers - Ticket sales in

- Checking train - Information. several forms
Schedule. - Ticket office. depending on type
- Ticketing. - Ticket machine. -Passengers and size of

- Baggage handling - Ticket counters with staions.

- Farecollection. baggage chechn. - All functions

- Gate chechn.

- Waiting.

Arriving

- Meeting & Greeting.
- Reclaiming,Baggage

Departing, Arriving,
Working & Visiting
-Using public facilities.
-Walking to vehicles or
waiting aroundbefore
boarding

- Shopping oEating.

Departing, Arriving,
Working

- Boarding.

- Loading and
Unloading.
-Maintenance.

Working &
controlling
Traffic System

- Working. -
Controlling traffic
systems and
functions in the
Stations.

Departure hall-
Automated fare
collectors or staff.

- Seating

Arriving Hall

- Meeting point or
seating.

- Baggage reclaim.

Connecting Area or
Main Circulation

- Public service
facilities, i.e.,
restroom, public &
Lockers

- Amenities, i.e.,
Shops restaurants and
snackbars.

Platforms.

- Tracks.

- Workshops or
Vehicleservice areas.
- Traffic signal.

- Management -Staff.

Office.
- Traffic Controlling
office.

- All users:
passengers

andvisitors.

-Passengers.

may takePlace in
one open space,
i.e., main lobby,
ticket hall, etc. or
separate areas, bu
connecting.

- An arrival hall
is normally

The same area as
departure hall.

- Public facilities
are recessaryor
any type of station.
- The variety of
amenitiesdepends
on the type, size,
and concept of
stations.

Numbers of
platforms and
train tracks derive
from numbers of
passengers a
Terminalcan
handle.

- Maintenarce
services are
provided only at
largeTerminals

- Locationsof
Administrative
office maybe
isolated from
others ofinserted
among facilities in
every area, but
they haveo be
able to control all
systems.
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AsEdwards(1997) points out, Athe clutter of st
booths, and so fth, could increase confusion. Thus, the internal circulation reinforcing
the functional priorities needs to be used in conjunction with narrower routes to help

distinguish major and minor spacé3ee Figure 2.18)

ADMINISTRATIVE
AREA
TRANSITION PERIPHERAL
A REA A REA
CORE
AREA

Figure2.18: The hterelationships between the four Functional Areas Constituting an
Intermodal $ation SourcelKandee, 2010

2.9 Users of Railway Station Facilities
It is important to understand the users of railway stations in order to understand
how best tantegrate contemporary facilitiés the design of stations. Station users can
be categorized into commuters, business travellers, leisure tmatsis and station
visitors (Goggin, 201). Goggin, (201} further discusses thasuch user groups may
have needs that vary either in extent of degree of need of a particular service or extent
of quality and such variations can significantly influeneger satisfaction. This
assertion suggests that the design of station elements at various zones of stations
canbe done with great degree of sensitivity to the larger user group (class) expected
to use the service.The commuter group mdmsof frequent users of stations with
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low dwelling time. Goggin(2011) suggests that the overriding objective for this user
group is the minimization of journeyime. This he suggests will require the
provision of reliable servicesugported by real time information on delays and
service disruption. Other needs of this user graupdantified byNetwork Rail,
2011), to include: efficient transfer, direct accégssand from station threshold
including access tgparking and taxi pick up and drop off poinfgast and
efficient ticketcollection, convenient retail facilities and real time infotima display

for onward traveBusiness travellers on the other hand, refer to a category of
travelers used to a firstlassfacilities and high levels of comfort (Goggins, 2D1
Periods of tme spent on stations will vags such this user group will require high
qguality and comfortablevaiting areas (Goggins, 2018lso, Kandeg2010) suggets

that this user group have developsgke to the transformation the role which rail
travel phys in the overall modal shakteisure users and tourists are usually less time
constrained and geradly less familiar with trairstations than the comnaut group
(Network Rail, 2011). Luggge constraints, baggage andtural differences may
drive the needs of this user group. Tiéer group is usually of greedncern for station
types such as international stations and airpairt terminals asuch the typef station

will determine to a large degree the user group to bsideved in a given
station design.

Station visitors©o i's t hat atiogforomanpaveb f use
purposesThis group is likey to include people that arrive to meet and greet family and
friends, e thestation to shop or eat. Their needs are met by diversity of station
functions and amenities. Suepproach to station design aimed at meeting the
needs of thesauser group is defines astermodal approach to station design
often defined as intmodal concept which is antegration of transport and
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commercial facilities in station delopment (Goggins, 2011, Kanele2010). Muses
(2014), identified fourmai n di mensi ons of experiofence
movement or sojourn. These include safety, reliability, travel, timomfort,
convenience andxperience. According thluses(2014), all zones of statiospaces

are important, but ndh all spaces in station area. Comfort and experience are
considered more important during sojourn (waiting) while in transit spaces, safety and
speed are considered paramoumclude fear of crowded conditions, perceived
unhelpfulness of stafgnd unreliablgrovision of toilets Facilities

2.9.1 Usability principle and spatial components

In the field of architecture the usability concept is known and often translated as
functionality. Nevertheless some researchers prefer to make a distinction between
functionality and usabilithpWWhere functionality irthe building industry is objectively
measurable, while usability introduces the subjective views of the (BagsTable 2.3).

Table2.3: Usability principle and spatial componeftsurce:(Muses, 2014)

Usability Principles Spatial Indicators Use Patterns
-Accessibility -Location and design of both  -Arrival andDeparture
-Ease of vertical and horizontaliculation Waiting
Navigation/Way finding elements -CommercialActivities
-Local Area Integration -Spatial Layout, -Vehicular circulation
-Information -Information display -Pedestrian circulation
-Safety and Security -Pedestrian and vehicular Waiting

circulation routes

-Location of Informatiordisplay
-Location of Physical barriers,
-Location of both active and
passive surveillance
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2.10Railway Stations Design Principles
The railway station has some architectural design principles that when carefully
considered and achieved would have a good end rdsuli. time when passenger
expectations are rapidly increasing, the provision of safe, accessible and inclusive
station environmentsr@a to be proded as a minimum. Allied to thesee a sustainable
whole lifewhole system approach to asset design, construction, operation, maintenance
and decommissioning, all of which are required for effective asset manag&vhision
& Yariv, 2015)
The following are postulated by the Queens Land Heritage Act, (1992) as design
approach and hierarchy for designing and redeveloping a modern railway station:
Primary order (Design Priority)
Architectural heritage & presentation
Circulation & space planning
Urban integration
Efficient movements of passengers
Transfers & interchange with the other modes of transportation
Accessibility

Visibility

52



Figure 2.19llustrates the inputs and outcome of a good railway station design.

INPUTS OUTCOME

Audiences
Internal stakeholders
gﬁtef{;:r':‘akeh°'defs Station Design Principles
L2 Objective
To consolidate Network Rail . s
design guidance in line with Good station deSIQn‘
policy and legislation
Message

« Safe

Collaboration and Change

« Accessible

* Inclusive

Why is design
so important? i
* Delightful

How is it

communicated? * Sustainable

What are the

benefits?
Good business compliance

Figure2.19: Ralway Station design principle§ource(Wilson & Yariv, 2015

Usersod satisfaction i s ralway stationfopcomforteandt 1 n
convenience of the customers. FigureO2o2low highlights the factors that determine

customer satisfaction and dissatisfaction.

Pyramid of CustomerNeeds

Stay
Ex % Emotions
perience Time is valuable

Comfort

Physical effort:

Satisflers

Personal convenience

Mental effort:
No hassie, no stress

Travel time door to door:
The faster, the better

Dissatisfiers

Trust
Safe and secure joumey

Reliability

Get what you expect

Figure2.20: Cusbmer needs in a railway statiddource(Wilson & Yariv, 2015
Furthermore; some architectural design consideration for the railway station are outlined

as follows as regards the spatial integration in relation to its architectural significance:
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Safety and security by design
Performance and reliability target
Passenger experience and delight

2.11Facilities Required in a ContemporaryRailway Station
These include all facilities which make thailway experience less stressful and
enhance comfort and easy cilation within thetrain station They include,
a Security. The security office should be located close to the shopping area for
effective services.
b. Tiny Taxis: Free tiny taxis are facilities made available to customers purchasing
large amount of gah hence walk ways should be wide to prevent its interference with
pedestrian movement within the station
c. Lifts And Escalators Public lifts should be conveniently located at the central atrium
or side to assist movement between all floor lev&lsese lifts should preferably
be of panoramic type to enhance the effect of vision while in use.
d. Meeting/Waiting Areas: should be provided at the reception near the main entrance,
to ease the locatmof lost children and inquiry.

Categories of shops

. Department Stores:These are shops which come in different sizes and offer

Variousservices to the public, to ensure financial stability ohiway. Departmental
stores should be located in a way that they complement themselves andpbsisg
minimal stress on the users.

Health stores: Personalized health, vitamins & supplements, diet aattition,
sports nutrition, healthy and pharmacy should be provided.
Beauty & Personal Care stores Wo menos s keum accessaries
men's skin Care and hairdressing.
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iv.Jewellery & Fragrances stores Jewelleryaccessories, bracelets and watches, earrings,
necklaces and chokers, rings, fashion accessories.

v.Home care store:Laundry and apparel care, wipes and clesneouse wares, bedding
and bath, air andiater,nome furnishings andfébrics

vi.Apparel store: Men's, womenos, childrends, shoe:
wear, children wear, ladies wear.

vii.  Audio/Visual/Photographic: Passport, photographs, redoglistudio, video clubs,
music rooms.

viii. Specialist Shops and Services Travel agents, opticians, fixed wireless service

providers, cards and gifts shop.

ix.Entertainment, Toys and Games shops:Game arcade, children play room,
aquarium among others.

x.Financial stores:Bureau de change and atm.

xi.News/Stationery and BooksBookshops, newspaper stands and book clubs.

xii.Food and Beverages storedBars, beverages, breakfast foods, condiméass meals
restaurants, cafés and fast food shops and stores.

xiii. Anchor Stores: These are typical examples of larger departmental shops which helps to
draw as much traffic as possible, thus resulting in the patronage of other stores around
them. These larger departmental stores could also be referred to as draw tenant. In
physical configuration, anchor stores are normally located as far from each other as

possible to maximize the amount of traffic from one anchor to another.
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2.12Forms of Development
2.12.1Modification of the Existing Building
This involves carrying out improvemewbrk on the existing building and conversion
of existing building if it estimated that the capitalized value of the additional return will
exceed the cost of alterations in the case of office refurbishment, the layout of shops
adapted to selervice andhouse being converted into flat or offic€Showunmi,
2010).
2.12.2Redevelopment
Redevelopment involves demolishing an existing structure on land and rebuilding of
structure to greater density. This take place when the present value of the expected flow
of future net returns form the existing use of a property is less than the capital value of
the cleared sitéShowunmi, 2010).
2.12.3\New Development
This involves the clearing of virgin land to erect a new building for certain uses, new
development usually take placetive urban fringe and takes the form of out ward urban
expansior(Showunmi, 2010).
2.12.4Urban Transport Strategies for the Redevelopment of Railway Stations
Isabella (2007)stated that the renovation of the railway stations carried out during the
last years irthe cities has been primarily motivated by two factors:
Transport needs;
b) A new role of the Railways Companies.
Besides these two needs (adaptation of the railways station and railways infrastructures;
real estate operation in order to enhance the sitesje is a third element that
influences the renewal works of a railways area: stations have an undeniable function of
physical and psychological centrality in the urban environnflsabella, 2007)Only
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the worsening of theuality of the railway service in common use has deprived the
stations of economic resources and profitable activities, relegating them to the role of
mere ticket offices. Therefore, a project of railway stations renovation becomes an
outstanding opportuniy f or t he transformation of a c¢
existing parts, but rather the ex@tion of new urban life stylg$sabella, 2007)

2.13Summary of Literature Review
Railway station are facilities at which thevel of interaction between architecture and
structure is of paramount importance. Station usually consists of the combination of a
station building with platform to allow the passengers to get on and off the train, or
shelter, or only one of either. I Past large station buildingswith spacious train
sheds built for train terminals in major European cities were top achievements among
engineering structures that flourished it"d®ntury. They also displayed outstanding
architectural features. Todag,| ong wi th &é6station renai ssart
stations have been modernized addpted for high speed trains (HST).
Current multtmodal station, often resembling air terminals, must respond to different
facilities than before They provideaccess for airport, other rails, bus, and other
intermodal services as part of new urban and commercial centres, they accommodate
businesses, temporary accommodation, and shopping centres. Station buildings must
include all the facilities arranged for te#ng, waiting, transfer, and those Ron

transportation facilities for shopping, recreation and administr@8ea Figure 2.21)
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city
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CONTEMPORARY
REQUIREMENTS

MODERN  RAILWAY  STATION

restaurants, retail outlets, cafes, offices, curre
exchanges, banks, post offices, car
companies, movie theatres, coffee

refreshment counters and small lunch rooms, p
pharmacies, dry cleaners, newspaper shops
flower shops, Accessibility Ease of
Navigation/Way finding Local Area Integration
Information Safety and SecurityRestroom/baby
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Figure2.21: Conceptual Frame WoylSource: Author, 2016
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3.0 RESEARCH METHOD OLOGY
3.1 Introduction

Research methodology serves as the blue print of the req@dodtllahi, 2011) It is
theplan, structureand strategy conceived so as to obtain answers to the research
guestions posed. Héurther emphasized that th@lan is the overall schemef
programme of the researend, decisions made at this stage are very crucial to the
success of any research project as they determine the quality of the resgeoche.
This chapter therefore discusses the strategy/researthod selected and used in
conducting the study and is arranged under the following headings: Introduction;
Theoretical/conceptual frameworlResearch method; Population of the study;
Sampling procedure; Research instrument; Procedure fta cbiection; Procedure

Data analysisThe pilot study (pre¢esting); and Conclusion.

3.2 Theoretical and conceptual framework
One of the reasons for undertaking a literature reviewt &man establishing the
gapin knowledge, is to rgeve and assess suitable methodologies relevant to the
study athand(Maina,2013).
Hashizume, (2014) asserthat earlyrailway stations were simple in that they were
designed around a central hall and had ticket gates and waiting rooms apagtad
Kandee,(2010 described thathie design aspect of traditional statiansludesticket
halls, waiting areas, platforms, and trairwever,(Tang,2012) opined that railway
stations provide additional commercial facilities built and integrated intdukding.
Kandee, (2010 explainsfurther that the design include supplementary functions; for
instance, integration of light and structure, accesslisablel peoplejmproving way-

finding and commercialevelopmen{See Figure 3).
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Figure3.1: Conceptual Frame WorlSource: Researcher, 2016
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3.3 Research Design

Usability patternand contemporaryser facilitiesin railway stations were identified
from literature. Theusability patterrand contemporaryser facilitiescan be analyske
and study througlgualitative and quantitative approacarried out through the study
of drawings, diagrams, sketches, photograph and otfstfruments thainvolved:
visual survey, observation, questionnaigase studyand interview withthe station
official in order to discovewhether these variable can fit in the redevelopmedosf
railway station.

3.4 Population of Study
In line with the scope of the study, tlp®pulation of this study comprised of all
terminus stations located in Nigeria. The selection of this population of study is
appropriate best because it captures the wide range of data required for the study and
secondly it facilitates the replicability ofie study. These points are elaborated in the
following paragraphs.
To facilitate replicability of this study in the future, cases to be studied must meet this
requirements of closeness with urban centres. Secondly, significant variation exists in
the sp#éal configuration between terminus and other type of railway stations.
Additionally, this study aim to uncover the dynamics behind a passesgdway

station design.

However, it should be noted that most stations in the country have aofevel
passenger and freight service delivery coexisting together at different proportions. Thus
the case studies were not selected because they offer passenger services only but rather
they are chosen because they offer significantly larger passengee sand meet the

basic requirements of location which is peculiar to passenger train statloses(

2014). There is a total of forgne (41) major railway stations ithe country
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(Olawale, 1999 The west line includes: Apapa, lddogb&ado, ljoko, Abeokuta,
Agege, Ibadan, Oshogbo, llorin, Zungeru, Minna, Kaduna, Zaria, Kano, Nguru, Funtua,
Gusau, Kaura Namoda, Bajoga, ldogo, Minna, Ikeja; the East line includes: Port
Harcourt, Aba, Enugu, Otukpo, Igumale, Makurdi, dtahan, Kuru, Bauchi,
Gombe, Maiduguri, Lafia, Oshogbo, Umangha, Uyo, Umuahia, Chamo, Yenagoa,

Agbadi as shown i(See kgure 3.2)

Figure3.2: Major Rail Routes and Stations in Nigeria
Source:www.mapsofworld.com/nigeria/nigerianaifp
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3.5 Sample and Sampling Techniques
According to Burgess et al (2003) Sampling is a means of selecting a subset of units
from a population for the purpose of collecting information for those units to draw
inferences lout the population as a whole. In sampling stations for the study, major
stations located within city centres in the country were first identified and were
categorized based on the major roles they play in train travel which is either as
transibry stations, junction stations and terminal statioise importance of this
categorizationfor the fact that key platform layout designs are basically fixed for
station design projects and serve as the starting point farstisign(SeeTable3.1
) classifiesthe majorrail stations inNigeria.

Table 3.1: Classificationof major railway stabns in Northern part of Nigeria Source:
(Moses, 2014)

Transit railway station Junction Station Railway Terminus
Lagos, , Agbado, Aba, Agege, Apapa,

ljoko, Ibadan, Otukpo, Minna, Iddo,
Abeokuta, Zungeru, Igumale, Kaduna, Nguru,
Oshogbo, Gusau, Makurdi, Zaria, Kaura

llorin, , Umuahia, Bauchi, Abuja, Namoda,
Kano, Chamo, Gombe, Kafanchanand Odogo,
Funtua, Yenegoa, Lafia, Kuru Baro,

Bajoga, Agbadi.  Oshogbo, Maiduguri,and
Enugu, Port Umagha, Jos.

Ikeja, Harcourt  Uyo,

3.5.1 Case Study Selection Criteria
Some strategies were considered in selecting the different cases to be studied for the

purpose of this research, include;
I.  Spatial configuration/ layout of the stations
ii.  Nigerian railway corporation (NRC) operations and transport

iil. Scale of urban location of the stations to be studied
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3.5.2 Selected Cases to betudy
The cases selected inckiBee Figure 3):
1. Kaura Namoda railway station
2. lddorailway station
3. Josrailway station (All of them being Terminus/ Interchange Station type).

Nguru Maiduguri

Kaura Namoda Gombe

Kaduna L
Katanchan

Minna
Enugu
Idogo

Appapa
Port Harcourt

agos Port

Figure3.3: Western& EasternConcessionsSource :( Umar2013
3.5.3 Research Variables
In regards to this study, integrating contemporasgr facilitiean redevelopment of Jos
railway station, the research variable to study were:

i. ContemporaryJser Facilities
Contemporaryuser facilities are additional and functional fiites integrated in the
modernrailway stations, they includeetail outlets, cafedrinancial storescar rental
companies,Department StorgesHealth stores,Beauty & Personal Care stores

Jewellery& Fragrances stosg Food and Beverages storggarmacies, dry cleaners,
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News/Stationery and BookHower shops, restroom§pecialist Shops, Services Toys
and Games shopgark and ride, and kiss and ridgecurity, Lifts And Escalatorand
SO on

ii. Usability pattern

Through extensive review of literature, the following usability patterns were identified
and observedclude

1. Accessibility

2. Ease of Navigation/Way finding

3. Local Area Integration

4. Information

5. Safety and Security

6. Spatial Organisation

3.6 Research Instruments
Threeresearclinstrumentswere used in conductingthis study. Thesewere theinterview
schedule, questionnair@nd observation chedklist. Interview was used as it alows for
an in-depth infarmation on the railway station,which madeit possble to assesshe
state of railway usability pattern and contemporarger facilitiesPhysical observation
was employed in assessig the state of facilities in the rallway station and the
guestionnairde used to get people opinions of contempouasr facilities The three
instruments used were designed in line with the objetives of thestudy.

3.6.1 Reseach instruments for measuring usability pattern

The measuring tgpe was adoptedas the measuring ingrument for this reseach and the
unit of measurementwas the mete. Since the aim of this instrument of data colledion
was to obtain a sketch of the stationlayout, meassurementsof cetain spaces were

taken and a sketch of the station was made on paper. For swccessful translation
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of this data, architecturaldrawingsfrom the station drawing office were obtained and
itemize, photos were taken, algoggle mapsof the stationswere t&ken from which
the sletch was either verified or modfied andthen the sketches are then imptart

CAD to draw them to scale.

3.6.2 Reseach instruments for Measuring Contemporary User Facilities

i.  Visual Observation

Visual surwey is the assessmentof physical static objects, such as fadlities, structures
and bulding elements through a chedk list which serves as avisual lensto focus the
study on st objectives. The ched list is obtaired from in-depth study of literature.
For the study in question, visual suivey was used to record postions of information
dispay in the cases being studed, location of concessiongonveniences, amngehicular
and pedestian accessibility A ched list was designed to help identify availability or
absence of certain design requirementsin statiors. The @me checklist is used aaoss
al the cases that are being studed. The chedlist was developed based on the
contempaary functional requirementsidentified and explored during the literature
review.

ii. Obsrvation Check List

The indrument usefor observation in carrying outeffective study for the contempaoary
user facilitiesare the useof observation checklist. For this study, the indrument was
used to assesscontemporary user facilitiesthat are not incorporated,
identified throwgh literature. Some of these issues include aaess to train from
plaforms, access for disable peoplagess to convenierces, luggage handling,
ticketing, and commercial activities like restauants, retail outlets, cafes, offices,
currency exchanges, banks, post offices, car rental companes, mowvie theetres, coffee
shops, refreshment counters and small lunch rooms, plus pharmacies, dry cleaners,
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newspaper shopsand flower shops. The data obtaired via the useof this instrument is

meant to refled contempaoary user facilitiesn Railway Station.

3.7 Research Procedure
Design variables were identified based on contempoary user facilities These are
Usability pattern and contemporauger facilities Case stutes were thenselected
based on predetermined selection criteria. Data on the identified variables are then
collededin each of the cases using mutiple instruments of data collection: measuring
instruments, observation semi-structured interviews, and observations. The dita
colleded is tlen subga to descriptive analysiswithin caseand acosscaseanalysis.
3.7.1 Procedure for Data Colledion
The procedurefor data colledion invdved three steps:
1. Condating a semi-structured interview with station maragers Superintendent
Officer

2. ldentificaion offunctional spaces instationarea

3. Application of reseach instruments to colled primary data in the functional

spaces.

3.7.2 Measurements

The proaess forthe neasurement of sttion layout was conducted in the following

steps:

Step 1. Manual sketch of stationbuilding and suroundingprecinct with concentration

on s@ces accessble to passengers. These spaces include all the facilities and
amenities that are in the station building.

Step 2: Ob#éin dimensims of s@ces thatare accessible to passnger.
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Step 3: Obtain anaeria view of the stationsite from Goagle mapand tracing this map

in order to obtainproper eientation and loaion ofstation buldingon site.

3.7.3 Data Presentation

For data presentation, simple descriptive statstics in form of percentage, mean,
medan and modewere used in combination with simple description which were
used to present the data collected from the feld work. Figures and plates were also

used to aid the dscription.
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4.0 DATA PRESENTATION AND ANALYSIS
4.1 Preamble

Case studies are carried out to provide rbsearcher withinformation on the
existing buildings under contextwith a view to ascertaining their degree of
architecturafulfillment and knowing their extsg problems.
The Case studyconducted in this researcimvolved a critical study of some
railway userfacilities existingin Nigeria, with a view of appraisig themandto find
out how wellthese facilities sagfies user requirementsThis is in areffort to solve

the problems of statigplanning and building.

4.2 CASE STUDY I (Iddo Railway Terminus)
LOCATION: Iddo, area of Lagos State, Nigeria
OWNERSHIP: Federal Government of Nigeria
CONSTRUCTION DATE: 1953
4.2.1 Brief History
lddo terminus is the point where thaitr terminates within Lagos. ¢bvers a total area
of 263.8sqnit was commissionedn 1953by Alhaji Tafawa Balewa a few years later
when he was the minister in charge oé ttailway transpdraffairs The Plate X1X
below shows the main entrance at Otto roHuke plan of the stationis rectilinearin
form with the tickebffices slightlycurvedin nature near the main entrance. Most of the
elements are houdavithin the form, it has a barrel roof and it strikes ona asassive

structurewith a triple volume space highly ventilated.
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PlateXIX: Approach at New Apapa roa8ource: Field Study, 2016

4.2.2 Facilities in lddo Terminus station

The following were observed as the existing functional spaces and facilities in the main
station area of the Iddo Terminus statidthese are, Thenain concourse, Tickeand
booking office South and North cabjrSignal cabinLuggage and parceinit, first and
second class waiting roomBublic convenienced.ong range station platfornstation
buil ding offi c e, Sedurdycpkstinfoimaten amdssggnaboffi¢€see e )

Table 4.).
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Table4.1: Characteristicef Spaces studied in Iddo Railw&yation.

Spaces

Description

Location characteristics

Parking area

Ticketing facility

Concourse

First class waiting area

Second class waiting area

Platforms

InformationCentre

Restaurant and cafes

Accommodation

Luggage and Parcel

Security unit

Conveniences

Lettable spaces

For both public and staff
parking

Purchase of tickets by
passengers

General hall for passenger
circulation and use

Enclosed area with
entertainment for passengers
booked on first class

Enclosed space for passenger:
booked on second class

i Ub6 @ blevatesl concrete
area for access to trains and
shorttime waiting

Communication to the
passengers

Refreshments & dinning

Temporarylodgmentof
passengers

Processing of passenger lugga
& parcels

Security coverage & Insurance
for safety

For passenger use

For commercial purpose

Statiored infront of the house by the
main access

Located in the main station
Building.

Immediately you enter the main
station building

Located in an adjacent room facing t
main concourse space

Located within the main concourse
space.

Long range elevated area containing
the train office, adjacent th@atforms.

Located in the main station
Building.

Located in annex to main
station building

Located on first floor above
second claswaiting hall

BetweertheM U0 s hapes
Between and the main
concourse

The security unit is located in the ma
concourse.

Conveniences are also located in the
station main concourse.

Located in main concourse
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Figure4.1 highlightsof spaces in relation to spatial layout of the station.

KEY

VEHICCULAR ACCCESS TO SITE
AND PARKING

————— =IDDO TRAIN STATION SITE

w— - e e MAJOR ARTERIAL ROAD AD-
JACCENTTO SITE

- - e COLLECTOR ROAD ADJACCENT
TO SITE

@ BUS DROP OFF
[EDESTRIAN CCROSS BRIDGE

Figure4.1: Iddoterminus station map showing access roads to the precinct
Source: Moses, 2014

4.2.3 Usability Pattern related Data (General Visual Observation)
This section presents data collected to enable the researcher answesedueh

guestios (See Table 4.2 4.3).
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Table4.2: Usability Pattern Related Data (General Visual Observation).

Accessibility

PlateXX: ajo-r road to Iddo terminus
Source: Field Study, 2016

Spatial Organization

KEY

= 8 Information center
o, 8 | @ Retail outlet
Accommodation spaces
- ® Luggage
Let able Offices
Ticketing

- — 77531‘§ 5 Platforms

o

Figure 4.2: CAD Sketch oflLagos Railway Statior

Layout.SourceMoses, 2014
Ease of Navigation

PlateXXI : Access that link to the statigutatform.
SourceField Study, 2016

Local Area Integration

PlateXXII :rvices ouside th8tation
SourceField Study, 2016
Information

PlateXXIll : Information Display inLagos Terminal

Source: Field Study, 206

PlateXXIV : Checkpoint between the station concour:
and the statioplatform.Source: Field Study, 2016

-The Station was sited within the central busine
district of Lagos.

-Absence okquitableaccesdo all users.

-Poor Connection with ber mode of transport
except BRTbusdrop-off adjacent tdhe major
road Plate XX

An open concept layouSgee kgure 42) is used
for the main station building. These housks
ticketing hall, waiting area; informationentre
offices, luggage spacesSecurity unit and
Conveniences.

-Poor access anelit points to platformas only
one acceswasprovided (Rate XXI).

-Absence of landmark, colours coding and p
makers in the station
navigation.

-Journeyis not as seamless asstexpected.
-signage placement were r@ptimize

-The station building is integrated wit
surrounding public territor{Plate XXI).

-Poor provision of an integral network of stree
footpaths, bike routes and public spaces.
-Landscape design and public art are very sci
in the station.

-Signages were highly integrated in Iddo termir
stationwhich easep a s s e nagigatiod. s
-Insufficient use of multiple format for
informationdisplay,including pictires symbols,
audio announcemerngctileindicators and
videos

-Clarity of display and height @ignagesre
appropriaten Iddo terminus (Rite XXIII).

-Presence of security chepbint (Plate XXV)
that lead to the station pldébrm.

-Presence of Island bridge that connect to
station building. These saes commuter from
crossingthe main road.

-Absence of multiple access and exit platfo
which add to the safety of the commuters.

73



4.2.4 Contemporary Facilities related data

This section presents data collected to enable the researcher answer the first research
guestion.

Table4.3: Table showingContemporary Facilities related Data

Ticketing office

PlateXXV : Ticketing Office in Lagos Terminal
Source: Field Study, 2016

Second class Waiting Hall

Sl —

RS . LT O
PlateXXVI: Second Class Waiting Hall lragos Terminus
Source: Field Study, 2016
First class Waiting Hall

Platform buildings

—_——— -

PlateXXVII : Platform at Lagos Station
SourceField Study, 2016

Commercial Developments around Station

PlateXXVIII : Bank in Iddo terminus Station.
SourceField Study, 2016
Parking Areas -

PlateXXIX : Parking Arearin Lagos Terminus
SourceField Study, 2016

The ticketing is manual system andentrally
locatedin the main concourse which makes
very accessible (See Plate XXV) However
the height of the counter is relative
accessible by persons with physidaabilities
whichimproveits usability.

The waiting area consist of movable metal
seats arranged in rows of two facing each
other, located in the central open spacthe

main concoursgPlate XX\M) below shows

the second class waiting hall.

The first class waiting area is located in
adjacent room facing the main concoul
space but is completely enclosed. T
furniture is covered movable couch arrang
round centre tables.

Lagos terminal had three platforms para
to the rail track but perpendicular to t
station building and directly connected toai$
such no overhead crossings required to
connect the station building to the platforn
The platforms are accessed through a gate
that serves as luggage check point and leac
the luggage department, the restrooms .
some administrative offices are also loca
adjaent to he platform(Plate XXVI1).

A lot of formal as well as informa
commercial activities occur within the static
building. Additionally, there is a bank attach:
to the main station buildingPlate XXVIII).

The parking space is accessible from the mi
road and closeéo the statim building. Plate
XXIX shows the private parking area at Lag
station adjacent to the station building.
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4.2.5 Checklist for Assessment of Contemporary UseFacilities in lddo Railway
Station.

Contemporary User Facilities can be assessing using the following variable in the table
below (See Table 4)

Table 4.4: Checklist for Assessment of Contemporary User Requirement in lddo
Railway

5-Execellent; 4Very good; 3Good; 2Poor, 1-Very Poor)

SN Variables Checklist Level of Application Remark
1 2 3 4
1 Information  Signageplacement Signage and audio
announcement were
Alternative information display systems m averagely use, which
. . . . make it easier to locate
Clarity of display and height of signage post = facilities. However,
Use of pictoriad, symbols, audio announcemer symbos, tactile
tactile indicators and video - indicatos and vides
wereabse, makingit
difficult for the
physically challengéto
locatethefacilities.
2 Local area  Connection of station to surrounding buildings [ Integration of station to
integration  Connection of station building to other supportil m its surroundings & other
facilities facilities is averagely
Pedestrian connection to station buildir m good.
3 Contemporar V.I.P lounge, dry cleaners coffee shops, m Presencef someneedful
newspaper shops, car rental outlet, post offi commercial activities.
Requirement restrooms, shops
s restaurant, cafes, bank, toilet, Nursing mathé =
lounge, Offices, storecurrency exchangeaunit,
saloon, temporary accommodatiett.
4 Site Use ofsoft landscape elements = Absence of landscape
planning gnd Use of hard landscape surfaces = elements
landscaping Consideration for future redevelopment/expansic ™
5 Spatial Pedestrian means of circulation m Undefined pedestrian
organization yijization of spaces and proper zoning of activiti - routes with poozoning.
6 Accessibility Vehicular access to public spaces = Vehicular access road is
Pedestrian access = tarred and accessibility tc
Vertical access & universal design m the interiorand exterioiis
Visual access - averagelygood.
Access to manual ticketing
Separation between front & back of house L
7 Ease of Integrationof Interior & exterior transit routes | There isease of
Navigation/  Connection of station to Drop off/ pick up points L navigation forpassengers
Way finding  Use of colours to define space/function = | within therailway station.
Floor finish texture m
8 Security &  Stationsecurity post m Crossing of tracks to
Safety Staff present in the station precinct = access station building
Principles | qckable barriers such as bollard and barricade L unsafe. Station building

not protected from harsh
weather conditions.
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The above @ble 4.3 showsthe checklistfor the assessment of the various variables
relating to the comimporary user requirement iddo terminus stationEachvariable
and the various attached attributes were well stubiefore beng given the actual

rarking.

The maximum score for any item per respondent is 5 (on a 5 point Likert scale with 1

for Very poor to SasExcellent).

4.2.6 Discussion and Analysis of Results for Iddo TerminuStation.

The table below(Table 45) shows the overall average score of the assessed
contemporary user requirement variables, using the frequency score from the checklist
that was utilised for the assesant. From the calculation as seen above, the total

percentage of the assedvariables i12.2%%6.

Table4.5: Average scores for variables checked in Iddo Terminus Railway Station

SIN VARIABLES CHECKLISTS AVERAGE PERCENTAGE
FREQUENCY OF SCORE/ (%)
SCORES/VARIABLE VARIABL
1 2 3 4 5 E
(S/n)
1 Information 0 3 0 1 0 25 5.00
2 Local area integration 0 O 3 0 0 3.00 6.00
3 Contemporaryequirements 0 O 1 1 0 3.5 7.00
4 Site planning and landscapin0 2 1 0 0 2.30 4.70
5 Spatial organization 0o 2 0 0 0 2.00 4.00
6 Accessibility 0 O 4 2 0 4.00 8.00
7 Ease of navigation/ Way 1 1 2 0 0 2.25 2.25
finding
8 Security & Safety 0 1 1 1 0 3.00 6.00
TOTAL 13 13 7 0 0 18.85 4295

* (S score valuen- number of subvariables)

This percentage is not up to average of the required percdntagefairly goodwhich
indicates that the Iddo terminusstation facilities will influence the propose
redevelopment to provide the needed requamnto an optimum percentagerethan

average.
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The result illustrated in Figure 3t.shows the percentage of each of the assessed
variables in the Iddo terminus station. Thgure 4.3 demonstrates that accessibility has
the highest score, followed bgcal area integration cfecurityandsafety, then next is

the site planning and landscaping, then spatial organization followed by information and

contemporary requiremen@ndlastly the ease of navigation/way finding as the least.

Checklist Assessment

Level of Aplication
O FRP N W hH Ul OO N ©

Information Local area  Contempora Site Spatial | Accessibility Ease of = Security &
integration ry planning and organization Navigation/ Safety
Requirement landscaping Way finding
S
u6 5 6 7 4.7 4 8 2.25 6

Figure4.3: Frequency of scores of tldbservatiorassessment of Iddo Terminsigtion.

Source Field Study, 2016

From the above iGure 43, it can be deduckthat the level ofaccessibilityin Iddo

terminus isgood béng the one with the highesicore Thereis high applicationof
contemporary user requirements in the station such as nastauemporary
accommodation, bank and so on.

The information variabléisplay some adequacy, the Signage, and audio announcement
were averagely use in the station, whwbuld make it easief or passenger so
connect withfacilities. However, suffers some inadequacies because symbol, tactile
indicator and video are abnce, making it difficult for those with physically challenge

to locate facilities.
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4.2.7 Questionnaire Related data

Aside the employment asbservationsurvey usingchecklistfor the assessment of the
variables in the case study area, questionnaires weradisaistered to both the staff
and thepassengers thatatronize the railway statiomNumerical data obtained from
guestionnaire on integrating contemporary user requiremeate analysed using
simple frequencigspercentagesind mean scoret® identify and establishwhich of
themare needfufor contemporaryailway stationsUsing operendedquestions and 5
scale Likert responses, 120 questionnaires were distributed in Iddo terminus, Lagos
statefor the study, 93 were returned. Additionally, ftodlowing statistical procedure
was employed to answer the research questions.

For research questiamng (which addressesontemporary requirementghich can be
incorporated in the design of Jos railway station to increase its functigntdestaff

and passengers were requesteditbcate the functiomthey feel should be available in

a railway station by ticking in thappropriateboxes provided in the questionnaires.
Result obtained would be presented as simple counts and percefagdss stug,
spaces/facilities are only considered satisfactottygifri & ¢ OGN QU 1 b

To address research question 2 concerasapility patternsof station users, two set of
analysis were carried out. The first was to obtained Relative Impdnt@ex of every
factor computed as a ratiof the sum of the actuabtal attainable Importance scores
(xAl at) and the maxi mum posBRAImMBx¢ onatbt ai nat
point Likert scale for each of the pattern used for the research, for eacls of th
(BPAImax) is a multiplication of the highest attainable score of 5 (Very good) and the
number of questionnaires analygddiaina & Umar, 2015)in this case. & wo

TQU

Mathematically, this is expressed as:
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RIl =F Al amak EP Al
A space is considered satisfactory if ROL5 in this study. Furthermore, mean of

responses across the railway station were computed in SPSS.

4.2.7.1PassengeCharacteristicdata for Iddo Terminustationstudied

Table 46 presents the analyses of the first part of the questionnaires asking
demographic data (gender, age, nationality, journey purposed, occupation, and literacy
level) in Iddo terminus station.

Table4.6: Passengr Demographic data for Iddo terminBistion

Passenger Demographics % of Iddo Railway Comments
Station Users

Age group 16-20 8.60 Station design should catier all
21-25 19.40 age groups
26-30 41.9
31-35 16.10
Above 36 14.0
Total 10000

Nationality Indigenes 90.35 The amount of f
Foreigners 9.65 patronage is insignificant to
Total 10000 include foreign languages in the

design of information systems

Journey Purpose Business 49.10 This affects the comfort level of
Academic 20.20 each category due to the purpose
Pleasure 15.0 for the journey.
Others 17.60
Total 10000

Occupation Civil Servants 11.8 Identifying groups of usermsnd
Small scale business 15.10 their specific needenhances
Students 38.710 usability.
Professional 19.0
Large scale business 15.10
Total 10000

Educational Qualification WAEC 20.50 The level of literacy here enhance
Diploma 11.80 the informatiornsystem.
OND 16.10
NCE 2.20
HND 9.70
Bachel or 6¢29.0
Master 6s [860
PhD 2.20
Total 100.00

Figure 44 illustrates gnder of users surveyed liohdo terminus. It can be observed that
majority of the users were male (65.6%) compared to their female counterpart (34.4%),

the result indicated that male patronise the station more thiaretmale counterpart.
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GENDER PERCENTAGE
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Gender

Figure4.4: Gender of Railway Users in Iddo terminus Lagésurce: Field Study, 2016

Fig. 45 below, shows that station design should cater for all age group since the
variation amongst the age groups is not much as illustedtede. The only exception is
that of (2630) which score 41.9%his shows high level of patronage which will be
given due consideration in terms of the user facilities that will be made available in the

proposed railway station design.

Age Group

H16-20 m21-25 ©26-30 m31-35 mAbove 36

-

Age group

Figure4.5: Gender of Railway Users in Iddo terminus LagésurceField Study, 2016

The results illustrated inigure 46 below shows hat 90% of users are Nigerian
(Indigenes) that patronise the station and 18%s are foreigners. This implies that the
number of foreigners is very low and therefore it is insignificant to incorporate foreign

language in the information system of the station design.
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ForeATIONALITY

10%

Indigenes
90%

Figure4.6: Nationalityof Staff and PassengefourceField Study, 2016

It also shows thatSeeFigure 47) the literacy level of users is average which indicated
29.9% degree holders, 19.4% secondary school grald&d%OND holders, 11.8%
diploma holders, 9.79%IND holders, 8.6% M.Sc. holderthen2.2% NCE and PhD
holders. Therefore, this will influence and aid the information system in the design of
the proposed station. The datdl also help in determining how various user groups
would use the station fadiles that will be provided and made available, most

especially, the signage placement and other information display mediums.

EDUCATIONAL QUALIFICATION

35
30
2 25
Foo20  —
2 B = =
< 1 B OBE BE = —
5 = = = = =
. — = = — = = = =
WAEC Diploma OND NCE ~ HND - " OKSAIZAUBNEE -\ ueing
s Degree Degree
=Series1 19.4 11.8 16.1 2.2 9.7 29 8.6 2.2 1.1

Figure4.7: Educational QualificationSource:ResearchefApril, 2016)

The result illustratedSeeFigure 4.8) belowshows that 39.8% used public cars (bus) to
arrive at the station, 20.4% used motor cycle, 19.4% used Keke Napep, 14.0% used
private cars, this implies that there is a need to combined various technologies of
transportation such as regional trains, light rails, buses, metros, taxis and so on in the
design of the proposed station. Efficient parking spaces will be provided to avoid too

much traffic congestion.
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PASSENGERS MODE OF TRANSPORT

Foot ===
Private Car
Bike
Bus
Keke Napep
0 5 10 15 20 25 30 35 40 45
Keke Napep Bus Bike Private Car Foot
=% 20.4 39.8 20.4 14 4.3
percentage

Figure4.8: Passengers mode of transgorthe station. Sourc&ield Study, 2016

4.2.8 Contemporary Requirementsof Questionnaire Related Data
Table 47 below presentedhe ist of Contemporary user Facilities uded the research,

in order to find out which of them are satisfactory forubers?

Table4.7: Contemporary User Requiremers®urceField Study, 2016

S/N Contemporary Facilities Percentage$o
1 Restaurant 94.6
2 ATM gallery 93.5
3 Kiosks 83.9
4 Restroom 82.8
5 V.1.P Lounge 79.6
6 Coffee Shops 78.5
7 Waiting rooms 77.4
8 Cafes 76.3
9 Temporary Accommodation 76.3
10 Staff offices 75.3
11 Newspaper shops 75.3
12 Pharmacy 74.2
13 Shops 73.1
14 Central Hall 72.0
15 Car rental office 67.7
16 Post office 67.7
17 Nursing mother lounge 67.7
18 Ticket gates 65.6
19 Currency exchange (Bank) 64.5
20 Dry cleaner Space 64.5
21 Retail outlet 62.4
22 Home care store 58.1
23 Security post 57.0
24 Store 57.0
25 Train office 36.6
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Results from the questionnaireavehelpedto answetthe first research question (which
Contempoary User Facilitiesvould be incorporated in the design of Jos railway station

to increase its functionali®y.

To answer this, any spaces/functions thab ¢ i ‘Qim Fare considered satisfactory in

this study, the spaces that pass would be qualified for the proposed remodelling of Jos
railway station. From th&able above it wakund outthat the spaces/funche with the
highest score are restaurant, ATM gallery, kiosks, and restroom with the following
scores 94.6%, 93.5%, 83.9% and 82.8% respectively.

It shows that most of the respondents agree more with the provision of eatery facilities,
coffee shopsandplaces where they can do their window shopping and conveniences.
From Figure4.9 below showshe functions that are up 0 5% wereclearly illustrated

and they can be empleg as the design requirement ithe redevelopment of Jos
railway station Thesespacesnclude kiosks,offices, store, temporary accommodation,
V.I.P lounge, central hall, ticket gate, waiting hall, newspaper shops, restaurant, car
rental office, post office, dry cleaners, home care store, retail outlet, restroom, coffee
shops, curnecy exchange(bank), nursing mother station, cafes, shops, pharmacy, ATM
gallery, and public security postAdditionally, from the opeended questions
respondents mostly list the following spaces/functions that they feel should be available

in railway staibn such as saloon, first aiohit, and hotel.
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Figure4.9: Contemporary Usdfacilities.SourceField Study, 2016

4.2.9 Usability Pattern Questionnaire Related Data

Table 48 below shows the level ofmportanceof the respondentsrelating to use
pattern of the facilitiegh Iddo railway stationas itaffectstheirrate ofpatronage

The (R.l.I)wasuseal to determine the level of importance of each of the used pattern
vari abl e and afotmala Thid entails eerids of prooedusetakerfirst;

the average sum total of the attained importance sem@sobtainedand then divide

by the average maximum attained importance scdtés.has been shown below:
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R.II Bd 'O®O®0 & "O4, dhieimplies that R.I.I  306.4/465 which is equal to 0.659

Table4.8: Related UsabilityPattern datdor Iddo terminusstation.SourceField Study,
2016

S/N FUNCTION BAlat RII

1 Local area integration 347 0.747
2 Accessibility 331 0.711
3 Ease ohavigation/ Way finding 331 0.711
4 Site planning and landscaping 327 0.703
5 Information 306.4 0.659
6 Security & Safety 301 0.648
7 Spatial Organization 298 0.641

Results from the dble 48 abovefurthershow that passengers within the lddo terminus
station agree more with employirigcal area integration witl8o "Odvalue of 347
representing 0.74R.1.1 value, followed by accessibility and ease of navigation thi¢h
same B0 "Odvalues of 331 repsenting 0.711while site planing and landscape with
Bo "Ocdvalue of 37 representing 0.703. The variabléth least R.I.I are information
with BO "O@306.4 representing 0.65fllowed by security and safety with tlB® O 0
value of 301 represeting 0.648 and finally spatial organisatianth Bo "Ocdvalue of

298 representing 0.641.

This shows that all the varialsl@abovewill be considered s$&sfactory since they all
score'Y8SBO 1@ andcanbe adoptd for the proposed redevelopment of Jos railway

station(See Figure 40).
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PERFORMANCE RADAR CHART

Information
0.76
0.74
0.72

0.7
0.68 /
0.66

0.64
0.62

— 0.6 . )
Ease of Navigation/ Way 058 Site planning and

finding landscaping

Local area integration

Security & Safety Spatial organization

Accessibility

Figure4.10: Usability Pattern Performance Radamart.SourceField Study, 2016
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4.3 CASE STUDY II (Jos Terminus Station)
LOCATION: Jos, area of Plateau State, Nigeria
OWNERSHIP: Federal Government of Nigeria

CONSTRUCTION DATE: 1955

4.3.1 Brief History

The Jos railway station is located alorgps central business districby Murtala
Muhammad way,adjacent toJos central main marketand the oldJos University
Teaching Hospitallt was commissioned by Sir Abubakar Tafawa Balewa in 1966.
site is easily accessiblrit too close to the main roadth very small space for parking
as shown fronPlate XXX below. It consistsof two rail lines terminating at the station,

originally built for mainly goods services.

=

PlateXXX: Approach at Murtala Muhammad W&SourceField Study, 2016

4.3.2 Facilities in JosTerminus Station

The following were observed as the existing functional spaces and facilities in the main
station areaof the Jos erminus stationSee Table 4): main concourseticket and

booking office goods shelf, canteesputh andnorth cabin sgnal office luggag and

parcel unit first and second class waiting rognpeblic conveniencedong rangei U 6

shapd station platforms at i on bui | di ng of, $ecustyepospando c k (T

Informationand signal office
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Table4.9: Characteristics adpaces studied idosRailway Station

Spaces Description Location characteristics

Parking area For both public and staff Station front of house by the main
parking entrance

Ticketing facility Purchase of tickets by Located in the main station
passengers building

Concourse General hall for passenger Adjacent to parking area

First class waiting area

Second class waiting area

Platforms

Information centre

Restaurant and cafes
Accommodation

Luggage and Parcel

Security unit

Conveniences

Lettable spaces

circulation and use

Enclosed area with Adjacent to the station concourse
entertainment for passengers  along central corridor
booked on first class

Enclosed space for passenge On the platform adjacent the luggac
booked on second class and parcel unit

iUb @ blevatesl concrete Parallel to rail track
area for access to trains and
short time waiting

Communication to the Located in the main station
passengers building

Refreshments & dinning N/A

Temporarjlodgmentof N/A
passengers

Processing of passenger Between main concourse and
luggage & parcels platforms

Security coverage & Insuranc:  Located in the main station

for safety building
Passenger use Outside the main station building
For commercial purpose N/A
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The Rgure4.11 below highlights the spaces in relation to spatial layout of the station

—

05 STATION SITE

AJOR ROAD SITE ADJACENT 10 SITE

PLATFORM
f

o

T/
ol

-’ )0 Terminus
o ¥

Figure4.11: Josterminus station map showing access roads to the precinct.
Source ResearchefApril, 2016).
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4.3.2 Usability Pattern related Data (General Visual Observation)

This section presents data collected to enable the researcher answer the second research
guestion(SeeTable4.10

Table4.10: Usability Pattern related Data

Accessibility -It's accessd from Murtala Mohammed way
3 and the Ahmadu Bello Way(Plate XXXI).
This route serveas the major access for bo
vehicles and pedestriastatiors.

-Poor Connection with other mode of transpc

PlateXXXI : Murtala Mohammed way

SourceField Study, 2016

Spatial Organization The spatial organization of Jos terminus stat
is similar to that of Iddo as they are bc
terminus station. An open concept layovds
used for the mai station building, which
housesthe ticket office, parcels office, cantee
police station,and thefirst class waiting hall
illustrated in Figurel.12 below.

Figure 4.122 CAD Sketch of Jos Railway Statior
Layout.SourceField Study, 2016

Ease ohavigat Use of color coding and path makers in tt
: - station which will e

-Journeyis not as seamless aspected.

-signageplacements wereot Optimize

-Poor multiple access and exit points

platforms as only one acceswas provided

»
| i

(Plate XXXII).
PlateXXXIl : Double volume platformSource Field Study, 2016 -Absence of landmark
Local Area Integration -The station is very close to the JUTH and .
oy main marke{Plate XXXI)

-Footpaths, bike routes and public spaaes
poorlyintegrated in Jos terminus.
-Landscape design and public art aré no
integrated in Jos Terminus station.

SourceField Study, 2016

Information -Insufficient use of multiple format for
Information including pictorial, symbols, audi
announcement, tactile indicators andeo
announcemen{See Fate XXXIV).

-Signages are not integrated in Jos termir
which make commuters navigation difficult.

PlateXXXIV : Information Display Board in Jos
TerminusStation.Source Field Study, 2016

Safety and Security Presence of police station at a corner of m
concourse and thegedestrian cross over bridg
(plate XXXV) to avoid direct crossing of trail
tracks
-Absence of security chegoints at exit point

) to the platform.
PlateXXXV : Pedestrian Safety Bridge at KaduBéation Source

Field Study, 2016
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4.3.3 Contemporary Requirements related data

This section presents data collected to enable the researcher dmswecond research
guestion (Se@able4.1])

Table4.11: Contemporary User Facilities related Data

Ticketing office -The ticketing booth is located at The centre of 1
: ) main concourséPlate XXXVII).

- The height of the counter can be

Accessibleby the physically challengepeople

It is done manually.

-

PlateXXXVI : Ticket office located in the maiconcourse

SourceField Study, 2016

Second class Waiting Hall -The waiting hall is shadewith a folded plate roof
structure(See Plate XXXIX. The hall is open tc
the outside compriisg fixed concrete seating an
located very close to the main station concourst

EIateXXXVII : TheJosstationplatform.
SourceField Study, 2016

First class Waiting Hall The Jos station first class waiting area was loc:
adjacent to the ticketing booth located in the m
concour se. I t 6s cfurnmshed
with movable couches.

Platform Buildings The plat or m i s a Afohd in {Seea
Plate XL) and has two plérms for passengers. |
houses the secorafasspassengers and shaded
a folded plate roof structure. This is the mi
activity platform thataccommodating arriving an
departing passengeed the station. The plarm

PlateXXXVIIl : Platform at Lagos Station is directly connected tthe main statin concourse
Source Field Study, 2016 and significantly poses considerable challenge

alighting and/or climbing the train.

Commercial Developments Jos railway station isvoid of commercial
activities except hawking activities which occu
at the waiting hallsand platorm before takeoff
(See Plate XD).

PlateXXXIX : Hawking activities on Station platform
SourceField Study, 2016

Parking Areas The Jos terminus station parking area is acces:
directly from the Murtala Mohammed way. Tt
parking space is tarred well defined and can c
be used for the purpose of parkirt§ee Plate
XLI1) but however the parking space
significantly small consiering the populatior
today.

!‘ v 4
PlateXL: Jos Station Parking SpaBeurce Field Study, 2016
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4.3.4 Checklist for Assessmenbf Contemporary User Requirement in JosRailway

Statian (See Table 42). With the following assessment valuésHxecellent4-Very
good;3-Good;2-Fairly good;1-Poo.

Table 4.12: Checklist for the Asessment of the vaus variables relating to the
Contemporary User&jurement in Jos Terminus.

SN Variables Checklist Level of Application Remark
1 2 3 4 5
1 Information Signageplacement - Absence of signage, symbo
. . . audio announcement
Alternative information display systems m Etc which make it difficult to
Clarity of display and height of signag gg locate facilities
post
Use of pictorial, symbols, audit
announcement, tactile indicators and vide
2 Local area Connection of station to surroundin Integration of station to its
integration buildings surroundings & other surroundin
Connection of stationbuilding to other m facilities isaveragely good
supporting facilities
Pedestrian connection to sta ]
building.
3 Contemporary V.I.P lounge, drycleaners coffee shops,- Absenceof commercial activities
Requirements newspaper shops, car rental outlet, p Except hawking activities
office, restrooms, shops
Restaurant cafes, bank, toilet,nursing =
mother lounge, offices, store, currency
exchangeunit, saloon
4 Site planning and Use of soft landscape elements = Absenceof landscape elements
landscaping Use of hard landscape surfaces m
Consideration for future ]
redevelopment/expansion
5 Spatial Pedestrian means of circulation Undefined pedestrian routes. Po
organization Utilization of spacesand proper zoning of g zoning.
activities
6 Accessibility Vehicular access to public spaces. = Tarred vehicular a&cess road.
Pedestrian access = Interior and exterior accessibility
Vertical access & universal design is poor.
Visual access =
Access to manual ticketing =
Separation between front & baokhouse. -
7 Ease of Integration of interior & exterior transit = Ease of navigation is very low
navigation/ Way routes
finding Connection of station tdrop off/ pick up =
points
Use of colours to define space/function =
Floorfinish texture =
8 Security & safety Stationsecuritypost Crossing of tracks to acces
principles Staff presence - station building unsafeStation
Lockable barriers - building not protected from hars

weather conditions.
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The aboveTable 4.13 shows the checklist for the assessment of the various variables
relating to the contemporary user requirement in TeErsninusStation. Each variable

and the various attached attributes were well stlioi¢ore given the actual ranking.

The maximum scoreof any item per respondent is 5 (on a 5 point Likert scale with 1

for Very poor to 5 Excellent).

4.3.5 Discussion and Analysis of Results for Iddo Terminus station.

Table4.13: Average scores for variables checkedas Terminustation

S/ VARIABLES CHECKLISTS AVERAGE PERCENTAGE
N FREQUENCY OF SCORE/ (%)
SCORES/VARIABLE VARIABLE
1 2 3 4 5 (S/n)
1 Information 1 2 1 0 O 2.0 4.0
2 Local area integration 0 2 1 0 O 2.7 5.3
3 Contemporaryequirements 1 1 0 0 O 15 3.0
4 Site planning and landscaping 0 3 0 0 O 2.0 4.0
5 Spatial organization 1 1 0 0 O 15 3.0
6 Accessibility 0 3 3 0 O 2.5 5.0
7 Ease ohavigation/ Way finding 0 3 1 0 O 2.25 2.25
8 Security &safety 1 1 0 1 0 2.3 4.7
TOTAL 13 13 7 0 O 16.35 27.65

* (S score valuen- number of sukvariables)

The resultllustrated from Figurel.13 shows the level of reflection of variable tested in
Jos terminus station. It proved that the level of application of accessibility, security and
safety and local area integration scores hitis wasfollowed by information, site
planning and landscapingHowever the level of application of contemporary

requirement in JoRailway Stationis very low
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Average score for Check List in Jos Terminus Station
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Figure 4.13. Frequencyof scores of the visual assessment of Jos Ternfitatson
Source:Field Study,2016

4.3.6 Questionnaire Related datan Jos Terminus
This section presents analyses of the first part of the questionnaireisidranh in Jos
railway station(See Table 44). The section present the following variable; Age group,

Nationality, Journey Purposed, Occupation, and Educational qualification.
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Table4.14: PassengerCharacteristidata for Jo§ erminusstudiedSource Field Study,

2016
Passenger Demographics % of IddoRailway Comments
Station Users
Age group 16-20 11.4 Station design should
21-25 20.0 cater for all age groups
26-30 31.4
3135 21.4
Above 36 15.7
Missing 0.0
Nationality Indigenes 65 The amount of foreigners
Foreigners 4.0 patronage is insignificant
Missing 1.0 to include foreign language:
in the
Designof information
systems
Journeypurpose Business 329 This affects the comfort
Academic 25.7 principle
Pleasure 18.6
Others 229
Missing 0.0
Occupation Civil Servants 15.7 Identifying groups of
users and their specific
Small scale business 15.7 needsenhancesisability
Students 28.6
Professional 25.7
Large scale business 14.3
Missing 0.0
Educational WAEC 24.3 This affects the
qualification Diploma 8.6 information principle
OND 27.1
NCE 2.9
HND 8.6
Bachel or 6s 14.3
Master 6s De 8.6
PhD 4.3
Missing 14

Figure 4.14 below, shows respadent age group in whicmajority of the users fall

between all age groupwith this respondent (180) representing 11.4%, (Zb)

respondent representiritf%, (2630) representing 31.4%, while (Zb) representing

21.4% and those that arecale 36yearsapresenting 15.7% 0 his shows thaaveragely

most of tle respondents patronitiee station. Therefore station design should cater for

all age group.
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Figure4.14: Age Distribution in Iddo Terminus LagoSourceField Study, 2016

The results presented ingkre 415 below shows that 92.7% users are indigenes that
patronise the station and 5.7% users are foreigners. This implies that the number of
foreigners is very low and therefgiies insignificant toincorporate foreign language in

the information sgtem of the station design.

NATIONALITY

6980

93% ’

Indigenes & Foreigners ' Missing

Figure4.15: Nationality. Source Field Study, 2016

It also shows that inig§ure 416 below, that the literacy level of users is moderate

unlike Iddo terminus where there is a high patronage of elite. In Jos terminus 27.1%
users are OND holders, 24.3% users are secondary school graduate, 14.3% users are
degree hol der s, 8 . 6 % dagsee moklersawhie 2.B%I Zersaaned ma
NCE and 1.4% are PhD holders. Therefdines will affect the information level in the

design of the station.
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EDUCATIONAL QUALIFICATION

30
5 =
g 20 = =
= = E
v 1B = = _
% = = =
0= = =
. B B E B E
0 = = = = = % 5T QENQ .
WAEC | Diploma OND NCE HND
s DegreeDegree
=WAEC 24.3 8.6 27.1 2.9 8.6 14.3 1.4

Figure4.16: Educational QualificationrSource Field Study, 2016

437 Passeger s6 Mode of T®Wmwiomansport to the S
The resulfpresentedn Figure4.17 belowshows that 39.8% use public cars to arrive at
the station, 24.3% use keke napep, 18.6% use bike to arrive at the station, and 15.7%
use private cars, while 8.6&bmes byfoot. This implies that there is a need to combine
variousmeansof transportation athimprowe vehicular and pedestrian path in the design
of the proposed station. Efficient parking spaces and proper zoning should also be

provided to avoid congestion.

PASSENGERS MODE OF TRANSPORT

E Series 1
Foot
Private Car
Bike
Bus
Keke Napep
0 5 10 15 20 25 30 35

Figure4.17: Passengers ode oftransport to the station
Source Field Study, 2016
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4.3.8 Contemporary User FacilitiesQuestionnaire Related Data
Table 4.5 below is the list of contemporatyser Facilitiesused for the research, in

order to find out which of them are satisfactory for the users ifdsinusStation?

Table4.15: Contemporary Usefacilities SourceField Study, 2016

SIN Contemporary Facilities Percentages %
1 Restaurant 92.9
2 ATM gallery 87.1
3 V.I.P Lounge 85.7
4 Restroom 84.3
5 Kiosks 82.9
6 Waiting rooms 82.9
7 Car rental office 81.4
8 Coffee Shops 81.4
9 Temporary Accommodation 814
10 Newspaper shops 78.0
11 Cafes 75.7
12 Shops 75.7
13 Staff offices 74.3
14 Central Hall 72.9
15 Post office 72.9
16 Dry cleaner Space 72.9
17 Pharmacy 71.4
18 Store 68.6
19 Nursing mother lounge 65.7
20 Security post 65.7
21 Ticket gates 65.7
22 Retail outlet 64.3
23 Currency exchange (Bank) 62.9
24 Home care store 60.0
25 Train office 41.4

To answer the fgt research question, any spfsections thati wé¢ i ‘Qim bare
considered satisfactory in this study, dbepaces would be qualified for the proposed
remodelling of JosRailway Station. From Table 43 it can be deducedhat the
spaces/functions with the highest score are restaurant, ATM gallery, V.I.P lounge,
restroom, waiting area, and temporary accommodatiath the following scaes

92.9% representing restaurar/.1% representing ATM gallery, 85.7% representing
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V.I.P lounge, 84.3% representing restroom wlid29% represds waiting hall and
81.4% represeatemporary accommodatiprespectively.

The findings showsthat most of the respondents agree more with the provisieatefy
facilities, cash withdrawal ATM, V.I.P lounge, conveniences, large waiting hall, and

temporary accommodation where they can dykeir night(See Figuret.18) .

CONTEMPORARY USER FACILITIES

100 m Kiosks
| trains office
m Staff offices
90 Store
® Temporary Accommodation
80 = V.I.P lounge
m Central Hall
70 m Ticket gates
m \Waiting rooms
60 m Newspaper shops
m Restaurant
50 m Car rental office
m Post office
40 m Dry cleaner Space
Home care store
30 Retail outlet
H Restroom
20 m Coffee Shops
m Currency exchange (Bank)
10 m Nursing mother lounge
m Cafes
0 m Shops
m Pharmacy
Spaces/Functions mATM gallery

Security post

Figure4.18. Contemporary Usefacilities.Source Field Study, 2016

From Figure4.18abovet he f unct i ons wetedearly dlusteatediipthet 0 O5 (

bar chart and they can heedas design requiremenin the redevelopment of Jos
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railway station. These spaces incluki®sks,offices, store, temporary accommodation,
V.I.P lounge, central hall, ticket gate, waiting hall, newspaper shops, restaurant, car
rental office, post office, dry cleaners, homeecatore, retail outlet, restroom, coffee
shops, currency exchangaeit (bank), nursing mother station, cafes, shops, pharmacy,

ATM gallery, and public security post.

Additionally, from the operended questions respondents mostly list the following
spaces/functions that they feel should be available in railway station such assaloon

first aidand hotel.

4.3.9 Usability Pattern Questionnaire Related Data

Results from able 416 below further show that passengers within the Jbsrminus
Station agree more with employing local area integration \Bith"Odvalue of 278
representing 0.794 R.1.1 value, followed by accessibility and ease of navigation with the
same B0 "Odvalues of 266representing 0.759 while site planning and landsacaiph

BOo 'Ocvalue of 262 represent0.749. The variable with least R.l.I are spatial
organisation withBo "06262 representing 0.720, followed by information with the
Bo "Odalue of 238 representing 0.683 and finally security and safetyBait®cvalue

of 234 representing 0.667

Table 4.16: Related UsabilityPattern data forJos Terminus Stations Source:Field
Study, 2016

SIN FUNCTION BAlat RII

1 Local area integration 278 0.794
2 Accessibility 266 0.759
3 Ease ohavigation/ Way finding 266 0.759
4 Site planning and landscaping 262 0.749
5 Spatial organization 252 0.720
6 Security and safety 234 0.667
7 Security &safety 234 0.667
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This provedthat the above variable will be considered satisfactory since they all scores
Y8B0 m® and they can be adaut for the proposed redevelopment of Jos railway

station which is also presented in the performance Radar Chart (See Fit@re 4.

PERFORMANCE RADAR CHART

Information
0.8

0.78

0.76

Ease of Navigation/ Way 0.74
finding 0.72

0.7

Local area integration

Site planning and

Security & Safety landscaping

Accessibility Spatial organization

Figure4.19: Usability PatterriPerformance Rad&hartfor Jos
Source Field Study, 2016
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4.4 CASE STUDY Ill (Kauran Namoda Terminus Station)

LOCATION: Kaura, area ofZamfara State, Nigeria

OWNERSHIP: Federal Government of Nigeria

CONSTRUCTION DATE: 1926

4.4.1 Brief History

Kauran Namoda railway terminus is the point where the train terminates within Zamfara
state(See Plate XLL)Kauran Namoda was a railway hub when trains ran regularly as it
served as a major depiair agricultural produce like groundnuts and cotton as well as

hides and skin among others, which were brought in from the hinterland for onward

trarsportation to Lagos for export.

oot

PlateXLIl: Kauran Namoda Terminus Stati®@ource Field Study, 2016

The return of trains on the route is certain to boost economic activities not only in
Zamfara(Plate XLI) but also other states in the zone as some 14 villages would also
benefit from the servican boardLast2015 the federajovernment announced plans
to extend the rail line to neighbouring Niger Republic as part of efforts to enhance
crossborder trade and restore the lost glory of the ancient city as a centre for rail

activities in northermNigeria. Many believe that easyovement of people and goods
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around and out of the country would tremendously help in lifting the living standard of
the people by reducing unemploymantpoverty.

4.4.2 Facilities in Kaura Terminus

The following were observed as the existing functional spaieddacilities in tle main

station areaf theKauranNamoda terminus railwastation(See Table 4.2).

I.  Train office,
II.  public conveniences
lll.  ticket office
IV.  engineering office
V. drivers temporarjounge
VI. public relation department
VII.  Signal cabin

VIIl.  Long rangestation platform
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Table 4.17: Characteristics ofSpacesStudied in Kauran NamodaStation (Source
(Moses 2014) modified by tHeesearcher

Spaces Description

Location characteristics

Parking area
parking

Ticketing facility

Concourse

For both public and staff

Purchase of tickets by
passengers

General hall for passenger

circulation and use

First classwaiting area

Second class waiting area Enclosed space for passenger
booked on second class

Platforms Linear elevated concrete area
for access to trains and short
time waiting

Information centre

Restaurant and cafes

Accommodation

Luggage and Parcel

Enclosed area with
entertainment for passengers
booked on first class

Communication to the
passengers

Refreshments & dinning

Temporarjlodgmentof
passengers

Processing of passenger

luggage & parcels

Security unit

Conveniences

Lettable spaces

Passenger use

Security coverage &nsurance
for safety

For commercial purpose

Station front of house by the main
access

Station front of house opposite the
parking

N/A

N/A

Isolated on the same platform close
the ticketing area.

Long range elevated area containing
the train office

N/A

N/A

N/A

On the side platform adjacent the
second class waiting hall

Isolated block at the north end of the
platform

Isolated structure at thstation
premises

N/A

104



4.4.3 Contemporary Requirements relatedData

Table4.18: Contemporary Requiremenslated dataField Study, 2016

Ticketing office

PlateXLIl : Ticket Office.
Source Field Study, 2016
Second class Waiting Hall

PlateXLIll : Second class Waiting Hall
Source Field Study, 2016

First class Waiting Hall

Platform Buildings

Study, 2016

Commercial Developments around Station

Parking Areas

PlateXLV : Parkingareas
Source Field Study, 2016

PlateXLIV : Station PlatformSource Field

The ticketoffice is isdatedin a separatedbuilding. The
office is acces=sd directly from the parking spac&he
chief passanger booking agent (CPBA) is the person in
charge. The ticketing systemis a manual system
similar to that of Jos and Iddo stati@m which the
tickets are soldacossacourter (See Plate XLI).

The waiting hall is an open platform structy8ze Plate
XL1I). The entire hall is open to the outside and hax

seat attached to it.

The station does not make provision first class
passengers.

The station plat formis a linear plaftorm and has

single plaforms for passengers. It housesthe old

seoond classwaiting room(whichisopen) . | t 6
adjacent to the ticket offic@lateXL1V).

In Kaura station, no consideration was given
commercial facilities such asShops, Restaurants,
Saloon, Supermarkets, and so on except hawk
parading the station precinct

Parking area is accessible directly from t8mtions
Ticket office. The parking spade untarred not well
defined and can only be used for the purpose
parking as such the space is very ri¢Bke Plate
XLV).
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4.4.4 Usability Pattern related Data (General Visual Observation)

Table4.19: Usability Pattern related Data (General Visual Observation)

Accessibility

PIateLAVI v: ‘AccesSibiIity
Source Field Study, 2016

Spatial Organization

Figure4.20: Spatialorganization
Source Field Study, 2016
Ease of Navigation

PIateXVII - Ease havigation
Source Field Study, 2016
Local Area Integration

Plate XLVIII :
Facility. Source Field Study, 2016

Information

Safety andsecurity

I e owing Poor Connection of

-Access to the station is through Kaura Kats
arterial major road.

-There isunrestricted untarred access road to
Kauran Namoda railway statidior taxi, buses
and general publi(See PlatxLVI).

-Poor Connection with other mode

of transport

The spatial organization of functions/spaces
site observed to be bad. Unlike Iddo and .
terminus station, the station facilities and 1
station building appeared to be scatter
Generally, facilities spatiabrganizationin the
Kauran Namoda statids very poor(See Figure
4.20).

-There was no clear separation between fi
and back of house which made navigation
Kaura station difficul{See PlatXL VII).

-Poor multiple accgs and exit points tc
platform.

-The station is very close to kaura polytech
and health care centre located adjacent to
station.

-Poor integration ofootpaths, bike routes an
public spaces.

-Poor integration of public art anthndscape
(See PlatXLVIII).

-Signages were not integrated in Kaur
Namoda terminus which make commuters
navigation difficult.

-Insufficient use of multiple format for
information including pictorial, symbols,
Audio announcement, tactile indicators and
vedio announcement.

-The pedestrian cross over bridge was not
integratedtherefore these made the commute
to cross over track.

-Absence of security chegloints at exit point
to the platform.

-Police station was not integrated in Kaura
Station.




4.4.5 Checklist for Assessment of Contemporary User Requirement irKaura
Terminus

Table 418 shows the checklist for the assessment of the various variables relating to the

Contemporary Usdfacilitiesin Kaura terminus station

Table 4.20: Checklist for Assessment of Contemporary Us$ecilities in Kaura
Terminus Field Study, 2016

(5-Execellent4-Very good;3-Good;2-Fairly good;1-Poo

Variables Checklist Level of Remark
SIN Application
1 2 3 4 5
1 Information Signageplacement u Absence of signage, symbo
audio announcement
Alternative information display systems gg etc. which make it difficult to

. . . . locate facilities
Clarity of display and height of signag =

post
Use of pictorial, symbols, audit
announcement, tactile indicators ai

video
2 Local area Connection of station to surroundin m Integration of station to ite
integration buildings surroundings & other
Connection of station building tother gy surrounding facilities is very
supporting facilities low.
Pedestrian connection to station building m
3 Contemporary  V.I.P lounge, dry clegers coffee shops, Devoid of commercial activities
requirements newspaper shops, car rental outlet, p except hawking activities

office, restroomsand shops.
Restaurant, cafes, bank, toiletursing
mother lounge, offices, store, first
currency exchange, salaon

4 Site  planning Use of soft landscape elements = Absence oflandscape elements
and landscaping jqa of hard landscape surfaces - Island platform not encouragin
Consideration for future g expansion.
redevelopment/expansion
5 Spatial Pedestrian means of circulation m Undefined pedestrian route:
organization Utilization of spaces and proper zonir g Poor zoning.
of activities
6 Accessibility Vehicular access to public spaces = Untarred vehicular access roa
Pedestrian access Interior tom exterior
Vertical access & universal design [ | accessibility is poor.
Visual access =
Access to manual ticketing
Separation between front & backf
house.
7 Ease of Integration ofinterior & exterior transitgy There is moderate ease ¢
navigation/ routes navigating.
Way finding Connection of station tdrop off/ pick up =
points
Use of colours to define space/function gg
Floor finishegexture ™
8 Security & Stationsecurity post m Crossing of tracks to acces:t
safety Staff presence = station building unsafe. Statio
Principles Lockable barriers - building not protected from

harsh weather conditions.
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The maximum score for any item per respondent is 5 (on a 5 point Likert scale with 1
for Very poor to SasExcellent).

4.4.6 Discussion and Analysis of Results fakauran Namoda station.

Table 4.21: Averagescores for variables checked itauran Namoda statiorField
Study, 2016

S VARIABLES CHECKLISTS AVERAGE PERCENTAG
/ FREQUENCY OF SCORE/ E (%)
N SCORES/VARIABLE VARIABLE
1 2 3 4 5 (S/n)
1 Information 3 1 0 0 0 1.5 25
2 Local area integratiaon 2 1 3 0 0 13 2.6
3 Contemporaryequirements 2 0 0 0 0 10 2.0
4 Site planning anthndscaping 1 2 0 0 0 1.7 3.3
5 Spatial organization 1 1 0 0 0 15 4.0
6 Accessibility, 4 2 0 0 0 13 2.6
7 Ease ohavigation/ Way finding 4 0 0 0 0 1.0 2.0
8 Security &safety. 1 2 0 0 0 1.7 3.3
TOTAL 13 13 7 0 0 18.85 22.3

* (S score valuen- number of sukvariables)

The result presented in Figude21 shows the level of application of variable tested in
Kaura terminus station. It shows that the level of application of spatial organisation,
security and safety and site plamgiand landscapscores highthis is followed by
accessibility, local area integration, information. However the level of application of

contemporary requirement and ease of navigation has the lowest scores in the station.
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USABILITY PATTERN VARIABLES

4.5
- 4
2 35
8 3
225
S 2 —
% 15 ==
i>-’ 1 =
0.5 = =
0 = : =
Contempor Site
. Local area ary planning Spatial Egse_of Security &
Information . . . ... Accessibility Navigation/
integration = Requiremen and organization - Safety
. Way finding
ts landscaping
= Series 1 2.5 2.6 2 3.3 4 2.6 2 3.3

Figure4.21: Frequencyof Scores of theVisual Assessment dfauraTerminusStation.
Source Field Study, 2016

4.4.7 P a s s e Mgde 0f3ransport to the Station

The resllt illustrated in Figuret.22 above shows that 53.9% used public cars to arrive

at the station, 15.4% used motor cycle, and private edmte 7.7% used keke napep

and foot. This implies that there is a need to combine various technologies of
transportation and improving vehicular darpedestrian path in the design of the
proposed station. Efficient parking spaces and proper zoning should also be provided to
avoid congestion.

Mode of Transport to Kauran Namoda Terminus Station
60
50
40
30
20

10
g il I

Keke Napep Bus Bike Private Car Foot
m Series 1 7.7 53.9 154 15.4 7.7

Axis Title

Figure 4.22: Passengers ode ofTransport to th&tation Source Field Study, 2016
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4.4.8 Questionnaire Related data in Kaura Namoda Station

50 questionnaires were distributedkiaura Namoda StatiofSee Table £2), Zamfara

state Nigeria for the study, 39 were returned. Additionally, the following statistical

procedure was employed to answer the research questions.

Table4.22. Passenger Demographic data for Kaura Nai@minusStations studied

Field Study, 2016

Passenger Demographics % of Iddo railway Comments
Station Users
Age group 16-20 12.8 Station design should cate
21-25 23.1 for all age groups
26-30 28.2
31-35 154
Above 36 20.5
Total 100.0
Nationality Indigenes 94.9 The amount of foreigners
Foreigners 51 patronage is insignificant t
Total 100.0 include foreign languages in
the
Designof information
systems
Journeypurpose Business 41.0 This affects the comfort
Academic 30.8 principle
Pleasure 17.9
Others 0.3
Total 100.0
Occupation Civil Servants 7. identifying groups of users
and their specific needs
Small scale business 12.8 enhances usability
Students 30.8
Professional 23.1
Largescale business 25.6
Total 100.0
Educationalualification =~ WAEC 25.6 This affects the information
Diploma 12.8 principle
OND 25.6
NCE 2.6
HND 15.4
Bachel or 6 <154
Masterbés [26
PhD 0.0
Total 00.0

Table 422 abovepresentedhe gender ofdifferentusers surveyed in the Kaura station.
It shows that majority of the users (56.4%) were male compared to their female

counterpart (43.6%), the result indicated that male patronise the kaura terminus station

thanthefemale, this is totally different from Iddo Jos terminus station.
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4.4.9 Contemporary Requirements Questionnaire Related Data

In Table 423 below is the list of contemporary requirements used for the research, in

order to find out which of therare satisfactory fathe users?

Table4.23: Contemporary Usdfacilities.SourceField Study, 2016

SIN Contemporary Facilities Percentages %
1 Restaurant 97.4
2 Restroom 97.4
3 ATM gallery 92.3
4 Cafes 92.3
5 Pharmacy 87.2
6 V.1.P Lounge 87.2
7 Waiting rooms 87.2
8 Staff offices 87.2
9 Kiosks 84.6
10 Coffeeshops 82.1
11 Currency exchange (Bank) 79.5
12 Centralhall 79.5
13 Temporaryaccommodation 76.9
14 Post office 76.9
15 Dry cleaner Space 76.9
16 Ticketgates 76.9
17 Shops 76.9
18 Retail outlet 76.9
19 Newspaper shops 76.9
20 Car rental office 74.4
21 Home care store 71.8
22 Store 69.2
23 Nursing mother lounge 69.2
24 Security post 59.0
25 Train office 28.2

Spaces/functions that wé¢ i ‘Qim bare considered satisfactory in this study, the
spaces that pass would be qualified for the proposed remodelling of Jos railway station.
From the table above it wasund out thatin Kaura Namoda statiomestaurant and
restroom have thaighest scorg followed by ATM gallery and cafesith the same
scores,then are followedby pharmacy V.I.P loungeandwaiting hall also have the

same scores as shown in the table above. Then subsequent functions were then followed

(See Figure £23).
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Contemporary User Facilities in Kauran Namoda

100
m Kiosks
m trains office
90 m Staff offices
Store
80 ® Temporary Accommodation
mV.|.P Lounge
70 m Central Hall
m Ticket gates
m \Waiting rooms
60
m Newspaper shops
m Restaurant
50
m Car rental office
m Post office
40
m Dry cleaner Space
= Home care store
30
Retail outlet
= Restroom
20
= Coffee Shops
m Currency exchange (Bank)
10 m Nursing mother lounge
m Cafes
0 ® Shops
Category 1 ® Pharmacy
EATM gallery

Figure 4.23. Contemporaryuser requirementsn Kaura Station Source Field Study,
2016
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4.4.10Usability Pattern Questionnaire Related Data

Relative Importance Index (R. I. ¢an be used to ascertain the reseasstable, which

is a ratio of the sum of the total attainedlp or t ance scores (xAl at)
possible attainablemportance score (PAlmax) on a 5 point Likert scale for each of the
pattern used for the research, for each of this (PAImax) is phaation of the highest
attainable score of 5 (Very good) and the number of questionnaires an@izmed &

Umar, 2015)in this case. &y wo T @ U

Mathematically, the Relative Importance Index for each (R.LI) is derived using the

formula: 'YS8O BO ‘OGO B0 6 04 & ®

Each of the use pattern is considered satisfactorfyyd@O 1@ in this study(See

Table 4.2).

Table 4.24. Related UsabilityPattern Data for Kauran Namoda drminus Stations
studied Field Study, 2016

SIN FUNCTION BAlat RII

1 Spatial organization 169 0.867
2 Local area integration 157 0.805
3 Site planning and landscaping 155 0.793
4 Accessibility 149 0.764
5 Ease of Navigation/ Way finding 144 0.740
6 information 123 0.676
7 Security & Safety 129 0.659

Results fromTable 424 above further show that passengers withinKhera station
agree more with employingpatial organisatiowith BO "Odalue of169 representing
0.867 R.I.I value, followed bylLocal area integratiorwith BO "Odvalues of 157
representind@.805theseare followed by site planning and landscape \Bith " Odsalue
of 155representing 093. The variable with least R.l.| apecessibilitywith BO "Oh49

representing @64, followed by ease of navigatiorwith the BO "Ocvalue of 144
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representing 40, information withBo "Odalue of 123 representing 0.6@6d finally

safety and securitwith BO "Odsalue of129representing.659

This shows that all the abowveariable satisfied the condition and they wide
considered satisfactory since they all scoy880 1@ and theycan be adogtdfor the
proposed redeV@pment of Jos railway statioWhich are further presented in the

performance Radar Chart (See FiguzM.

Performance Radar Chart for Kaura Namoda

Information
0.9

0.8
0.7

Ease of Navigation/ Way

finding Local area integration

Site planning and

Security & Safety landscaping

Accessibility Spatial organization

Figure4.24: Usability PatternPerformanceRadarChart Source Field Study, 2016
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5.0 DISCUSSION ONFINDINGS

5.1 Introduction
This chapter gives more detailed explanation of issues relating to the data presentation
andanalysis whichhelps in articulating those issues emanating from the analysis with
respect to their implications on the subject of investigat
5.1.1 Demographic Distribution of Respondents
The demographic characteristics of respondents across the three Tebtaitius are
given below This includes variables such as the gender, age group, nationality, journey
purpose, occupation and educational qualification.
5.1.2 Gender of the Respondents in The three Case Studies
Table 51 presentedhe gender of respondents surveyed in the respectivmifiies
Station. It can be observed that majority of the respondents, about 44 representing
(63%) were male compared to their female counterparts whict2danepresenting
(37%); the result is almost similar when looking at the individstatiors in termsof
percentag¢ See Figure 3).

Table5.1: Gender of SdureeFiRle Styny 2046e nt s 6

Passenger Demographics 93 Respondent ir 70 Respondent 39 Respondent Average for the
Iddo Railway Station in Jos Railway in Kaura three Terminus
Station Railway Station Station
Gender Male 62 (65.6%) 47 (67.1%) 22 (56.4%) 44 (63%)
Female 32 (34.4%) 23 (32.9%) 17 (43.6) 24 (37%)
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GENDER

W Male mFemale
65.6 63

56.4
43.6
Y i i i 37

93 Respondent in Iddi0 Respondent in Jos 39 Respondent in ofAverage for the three
Railway Station Railway Station Kaura Railway Station Terminus Station
Users

67.1

Axis Title

34.4

Figure5.1: Gender DistributionSource Field Study, 2016

513 Respondent sd Age group

Table 52 shows the slight difference in average percentages of respondents that fall
within the age bracket o26-30 with 24 (31.4%), followed by the age bracketZ&l

with 14 ( 20.86); 12 respondents representing 17.6% fall within the age bracke®.31
The least percentages of the resporgléait within the age bracket above 36 with
11(12.6%) and 120 with 7(11%). Thigndicatedthat Station design shoufgovide

user facilities hat would cater for all age groups since the percentagesaoh age

bracket is reasonable (See Figur® 5.

Table5.22Re s p o n d eGrdups Sourded-ield Study, 2016

Res pondegmooups 06.93Respondenin 70 Responderin 39 Respondest Average for the three

Iddo Railway Jos Railway in Kaura Terminus Station
Station Station Railway Station
Age group
16-20 8 (8.6%) 8 (11.4%) 5 (12.8%) 7 (11%)
21-25 18 (19.4%) 14 (20%) 9 (23.1%) 14 (20.8%)
26-30 39 (41.9%) 22 (31.4%) 11 (28.2%) 24 (31.4%)
31-35 15 (16.1%) 15 (21.4%) 6 (15.4%) 12 (17.6%)
Above 36 13 (14%) 11 (15.7%) 8 (20.5%) 11 (12.6)
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AGE DISTRIBUTION
®16-20 m21-25 ®26-30 m31-35 mAbove 36

41.9
314 31.4
28.2

19.4 20 20.8
21.4 15.4

17.6
16.1

12.6
8.6

23.1
12.6
15.7
12.8
[ I I I ll

93 Respondent in Iddo 70 Respondent in Jos Railway9 Respondent in of Kaura  Average for the three
Railway Station Station Users Railway Station Users Terminus Station

Figure5.2: Age Distribution.Source Field Study,2016

5.14Respondent sdé Nationality
Table 53 presentedespondentsNationality with 57, (representing 66%) indigenes

Others were foreigners 4(5.6%lMis has shown that najty of passengers that
patronise the station are Nigerieitizens with only a minimal number of foreigners as
many of them prefer using airportisat have better contemporargen facilities,this
underscore the importae of integrating contemporaryser facilitieswithin modern

Nigeria Railway StatioriSee Fgure 551).

Table5.3: R e s p dNatidnalitytSsuéce:Field Study, 2016

Respondent sé DMN93 70 39 Average
Responde Respondent Respondent for the
ntsin Iddo sin Jos sin Kaura three
Railway  Railway Railway Terminus
Station Station Station Station

Nationality Indigenes 82(88.7%) 5%(78.6%) 35 (89.7%) 57 (66%)

Foreigners 7 (7.5%) 3 (4.3%) 2 (5.1%) 4 (5.6%)
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NATIONALITY

® Indigenes mForeigners

88.7
89.7
78
66
= E—— (== (S
93 Respondent in Iddo 70 Respondent in Jos 39 Respondent in of Kaufeverage for the three
Railway Station Railway Station Users Railway Station Users Terminus Station

Figure5.3: Nationality. Source Field Study, 2016

515Respondentsd Journey Purposes
The results shosy (See Table B8) that majority of respadents 28, (representing

41.1%)patronises the station for business purposes. Othelis faseacademic reason
15(24.2%) while pleasure and others each accounted for 11(16Statistics has
shown thatmajority of the sersthat matronisedthe tation arethose that travedd for
businesspurposes. However this had beendermined within theRailway Stations

when there is no provision for contemporaseuFacilities that would aid or cater for
this. It sbvious that globalization is fast spreading and the world is becoming more
digital, hence busirss transactions and decisions are beinglenguickly. Thus
businessmen demand for additional services such as banks, ATM gallery, currency
exchange accommodation, shopping facilities amdconnect with other mode of
transport in a seamless and convenient.Wdys affects the comfort level of dac

category of the respondents duetteir purposeof journey(See Figure 3).
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Table54: Respondent s $SodreekielchStudy, 216r po s e

Respondent sé& J 93Respondest 70Respondeistin 39 Average for the
in Iddo Railway Jos Railway Station Responderst three  Terminus
Station in Kaura Station
Railway
Station
Journey Purpose Business 46 (49.5%) 23 (32.9%) 16 (41%) 28 (41.1%)
Academic 15 (16.1%) 18 (25.7%) 12 (30.8%) 15 (24.2%)
Pleasure 14 (15.1%) 12 (17.1%) 7 (17.9%) 11 (16.7%)
Others 16 (17.2%) 12 (17.1%) 4 (10.3%) 11(16.7%)

JOURNEY PURPOSES

mBusiness mAcademic mPleasure  mOthers

16.1

30.8
24.2
25.7
17.2 171 -
’ 16.7
10.3

93 Respondent in Ilddo 70 Respondent in Jos 39 Respondent in of Kaura Average for the three
Railway Station Railway Station Users  Railway Station Users Terminus Station

Figure5.4: Journeypurpose. Source Field Study, 2016
516 Respondent s dnthe threa(ase Studies

Data from questionnairSee Table 5) show thatrespondents representing 9 (11.7%)
were civil servants, 10 respondents representing 14.5% belong to small and medium
enterprises (SMEs), whil@é2 respondents representiig.36 were mainly students.
Other 15 respondents representing 22.7% are professionals, 2@hitespondents

representin@2.7% engage in large scdbeisinesgSee Figure b).
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Table55: Re s pondenSaueeF@ld Studp, 206 o n

Respondentsdé Oc 93 70 39 Respondent Average for
Responderst  Responderst  in of Kaura the three
in Iddo in Jos Railway Railway Station Terminus
Railway Station Users Station
Station

Occupation  Civil Servants 11 (11.8%) 11 (15.7%) 3 (7.7%) 9 (11.7%)
Small  scale 14 (15.1%) 11(15.7%) 5 (12.8%) 10(14.5%)
business
Students 14(15.1%) 10(14.3%) 10(25.6/) 12(18.3%)
Professional  18(19.4%) 18 (25.7) 9 (23.1%) 15(22.7%)
Large scale 36 (38.7%) 20 (28.6%) 12(30.8%) 23(32.7%)
business

This identified groups ofusers and their specific needshich would trigger the
architects to establish a safe, effemt, affordable and seamleisgermodal
transport system inifle with global best practiceshile creating an enabling

ervironment that woul@nhances usability pattern

OCCUPATION
® Civil Servants m Small scale business & Students
m Professional mLarge scale business
38.7 32.7
30.8

22.7
194 1

25.7
5.7 23.1 117
11.8 15.7 14.3 ' 18.3
: 15.1 15.1 . 12.8 14.5
I I I I : I I
93 Respondent in lddo 70 Respondent in Jos 39 Respondent in of Kaura Average for the three

Railway Station Railway Station Users  Railway Station Users Terminus Station

Figure5.5: OccupationSource Field Study, 2016

517Educational Qualification of the respon
The results on Tablg.6 shows that 15 respondentspresenting the highest occurrence

of 22.5% obtained OND (Ordinary National Diploma) and WAB®eét African
Examination Councilschool certificate), followed by 14 respondents representing
18.6%withbac hel or 6 s dBma anck HND \(HigheilNation& Diploma)

each account for 7 respondents (11.2%). Other 5 respondents representing 6.6% were
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masted glegree holders while PhD and NCE account for 2 respondents (2.6%).
However, the respondent @ those with ONDNZ2.5%); g h e s
meanwhile the least score is (2.2%) for both NCE and FPhB general response shows
that majority of the respondents in the three study ares#enaé(See Figure %). This
would affect the modermformation systen{audio, visual, Signages, pictures, colour
coding etc.)

Table5.6: Educational Qualification of thee s p o n SauncetFeld Study, 2016

Educational Qalification of the 93 70 39 Average for
respondents Responderst Responderst Responderst the three
in Iddo in Jos Railway in in Kaura Terminus
Railway Station Railway Station
Station Station
Educational WAEC 18 (19.4%) 15 (21.4%) 10 (25.6%) 15(22.1%)
Qualification Diploma 11 (11.8%) 6 (8.6%) 5(12.8%) 7 (11.2%)
OND 15 (16.1%) 18 (25.7%) 10 (25.6%) 15(22.5%)
NCE 2 (2.2%) 2 (2.9%) 1 (2.6%) 2 (2.6%)
HND 9 (9.7%) 6 (8.6%) 6 (15.4%) 7 (11.2%)
Bachel (27 (29%) 8 (11.4%) 6 (15.4%) 14(18.6%)
Degree
Mast er ( 8(8.60) 6 (8.6%) 1(2.6%) 5 (6.6%)
Degree
PhD 2 (2.2%) 3 (4.3%) 0 (0%) 2 (2.2%)

EDUCATIONAL QUALIFICATION

® WAEQm Diplomam ONDMNCEmHNDm. | OK S 2 Nipil 35(SSENNGBEPhDEChNBrd

5.7 25.6 25.6
221225

I| il ‘I il ‘II Il ill llu

93 Respondent in Iddo 70 Respondent in Jos 39 Respondent in of KauraAverage for the three
Railway Station Railway Station Users Railway Station Users Terminus Station

Figure5.6: OccupationSource Field Study, 2016
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52Passengersd6 mode of transport t
Table5.7 below shows how passengers get to the various Terminus Stationtheir
variouslocations The resultalso illustrated in Figure B.shows the average scores in
percentage for the three staspfrom the analysis it reveals that 42.2% used public
transit to arrive at the station, 18.1% used motor cycle to get to the station, while 17.5%
used Keke Napep and 6.9% used private cars to reach to the ¢Sm@figure5.55).
Statistic has shown thatost of the passengers prefers to use bus as means of transport
to get to the station, with a percentage of 37.6%, 32.9% and 53.9% for case study one,
two and thregespectively. Result also shows that passengeirsg to the station by
foot havethe leastmeans of transportation with percentages of 4.3%, 8.6% and 7.7%
and an average of 6.9% in case study one, two and three respectively. This pthsented
needthatarchitects should desigmasion facilities to integrat with surrounding public
spaces withhuman scale, landscape design and public arts, and also develop an
integrated network of streets footpaths, bike routes and public g@scgould connect
with the urban cityOther findings shows 20% ofars use Tri cycle, 17.1% use motor
cycle and 14%use private cars, this initiate the need to irdegvarious means of
transportwhich coincides with earlier findings that most passengers travel for business
purposes and might therefore, required edfiti transportation system that would
convey themand their freightin a convenient and seamless w&®ata obtained and
already discussed, to a large extend agrees with the view of resrohitectsthat
Modern Railway Station serve meothan just for transportationhdy include weH
designed buildings rpviding various kinds of integrated services, such as restaurant,
newsstands, small shopshopping facilities, temporary accommodation €ftis
implies that there is nedd combine various meais transportation such as light rails,

buses, taxigyrivate carand so on in the design of the proposed station.
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Table5.7: Passengdyvlode ofTransport to thé&tation SourceField Study, 2016

SIN  Facilities 93 Respondest in 70 Respondestin 39 Respondestin Average for the
Iddo Railway Station Jos Railway Station Kaura  Railway three Terminus

Station Statiors

1 Keke Napep 26 (28%) 17 (24.3%) 3 (7.7%) 15.3 (20%)
2 Bus 35 (37.6%) 23 (32.9%) 20 (53.9%) 26 (41.5%)
3 Motor cycle 16 (17.2%) 13 (18.6%) 6 (15.4%) 12 (17.1%)

(Bike)
4 Private car 10 (10.8%) 11 (15.7%) 6 (15.4%) 9 (14.0%)
5 Foot 4 (4.3%) 6 (8.6%) 3 (7.7%) 4 (6.9%)

PASSENGERSS®6 MODE OF TRANSPORT TC
mFoot mPrivate car mMotor cycle (Bike) mBus/Taxis mKeke Napep
7.7
15.4
Kauran Namoda 53.9
Station 154
bt
8.6 15.7

Jos terminus statio

4.3

. 14 39.8

Lagos terminus statiori — | 20.4

20.4

Figure5.7: Bar-chart showingMode ofTransportSource Field Study, 2016

5.3 Contemporary User Requirements Questionnaire Related Data
Table5.8 presented thist of contemporary usdacilitiesthatcan beused for the sake
of this researchlt was found out that the spaces/functions with the highest score are
restaurant, ATM g#&ry, restroom,V.l.P Lounge,kiosks, Waiting rooms Cafes and
coffee shopwith the following scores 95.0%, 91.0%, 88.2%, 84.2%, 83.7%, 82.5%,
81.4% and 80.7% respective$ee Table 5.28)ts shows that most of the respondents
agree more with the provan of eatery facilities, coffee shops, place where they can do
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their window shopping and convenienckss increasingly the case that travel facilities
are being mixed and integrated with other social and commercial act{8gesFigure
5.8). As long & theg activities do not hinder theafe and efficient operation of the
stations, they wilhave a very positive effect dhe economic viability and the public
perception of th rail industry. The extent adhese activities will be very much be
determined by location.

Table 5.8: List of Contemporary UseFacilities for the three Case Studi&ource:
Field Study, 2016

S/N  Contemporary 93 Respondest 70 Respondest 39 Respondest Average

Facilities in Iddo Railway in Jos Railway in of Kaura scores for
Station Station Railway Station the three
Terminus
Statiors

1 Restaurant 94.6 92.9 97.4 95.0

2 ATM gallery 93.5 87.1 92.3 91.0

3 RestroomConvenienc 82.8 84.3 97.4 88.2
es

4 V.I.P Lounge 79.6 85.7 87.2 84.2

5 Kiosks 83.9 82.9 84.6 83.7

6 Waiting rooms 77.4 82.9 87.2 82.5

7 Cafes 76.3 75.7 92.3 81.4

8 CoffeeBars 78.5 81.4 82.1 80.7

9 Lettableoffices 75.3 74.3 87.2 78.9

10 Temporary 76.3 81.4 76.9 78.2
Accommodation

11  Pharmacy 74.2 71.4 87.2 77.6

12 NewspapedMagazines 75.3 78.0 76.9 76.7

13 Shopsto let 73.1 75.7 76.9 75.2

14  Artand Craft shop 72.0 72.9 79.5 74.8

15 Car rental office 67.7 814 74.4 74.5

16  Post office 67.7 72.9 76.9 72.5

17  Dry cleanerspace 64.5 72.9 76.9 71.4

18  Snacks Bar 65.6 65.7 76.9 69.4

19  Currency exchange  64.5 62.9 79.5 69.0
(Bank)

20 Retail/Apparelstore 62.4 64.3 76.9 67.9

21  Nursing mother 67.7 65.7 69.2 67.5
stationbaby Changing

22  Store 57.0 68.6 69.2 64.9

23  Home care store 58.1 60.0 71.8 63.3

24 Security post 57.0 65.7 59.0 60.1

25  Train office 36.6 41.4 28.2 354

In city centres there is increasing scope and demand for this ketiaty as evident

in Iddo Terminus, Lagos axample However, even small stationsrchenefit from the
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addition ofa contemporary useatilitiesinside or outside the station. énsmall station

this can have a very positive effect of increasing surveillance, promotingl soc
interaction and satisfyinigasic customer needs.

In the caseof the large and managed stations thera ©ear need for each statitm

have a mastgplan to allow any commercial development to be integrated thigh
stationds oper at i on alease of gctivities @anouma ttemtion Wi t h
there will dso be an increased denthon the operators to providelditional services

such as car and cycle parkjmgst rooms, change rooms adtlitional toilet facilities.

CONTEMPORARY USERS' FACILITIES

100 H trains office
m Store
90 m Temporary Accommodatior
V.I.P Lounge
80 [ | C.entral Hall
m Ticket gates
® Waiting rooms
70
® Newspaper shops
B Restaurant
60 B Car rental office
m Post office
S0 m Dry cleaner Space
H Home care store
40 ® Retail outlet
Restroom
30 Coffee Shops
m Currency exchange (Bank)
20 m Nursing mother lounge
m Cafes
10 H Shops
®m Pharmacy
0 mATM gallery
Lagos terminus Jos terminus Kauran Namoda W Security post
station station station |

Figure5.8: Contemporary User FacilitieSource Field Study, 2016

FromFig. 58abovet he functi ons weleddarlydlusteatedignd thep O5 0 ¢
can be employed as the design requiremantthe redevelopment of JdRailway

Terminus These spaces/functions includeiosks, offices, store, temporary
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accommodation, V.I.P lounge, central hall, ticket gate, waiting hall, newspaper shops,
restaurant, car rental office, post office, dry cleaners, home care store, retail outlet,
restroom, coffee shops, currency exchange(bank),ngursbther station, cafes, shops,
pharmacy, ATM gallery, and public security post. In addition, from the -epeled
guestions, respondents demanded to provide certain spaces/functions that include
barling saloon, first aid, and temporary accommodation. Wilide duy considered in

the redevelopment desifor contemporaryailway terminusin Nigeria

5.4 Usability Pattern Questionnaire Related Data
Table 5.9 below shows the level ofmportance of the respondents from the three

railway statiors.

Table 5.9: Related Usability pattern dafar the three stations studie8ource:Field
Study, 2016

S/IN FUNCTION Lagos station Jos station Kauran Namoda Average
station RII
scores
BAlat RII BAlat RII BAlat RII

1 Local area integration 347 0.747 278 0.794 157 0.805 0.782

2 Site planning and landscapir 327 0.703 262 0.749 155 0.793 0.748

3 Accessibility 331 0.711 266 0.759 149 0.764 0.745

4 Spatial organization 298 0.641 252 0.720 169 0.867 0.743

5 Ease of navigation/ Way 331 0.711 266 0.759 144 0.740 0.737

finding
6 Information 306.4 0.659 238 0.683 132 0.676 0.673
7 Security &safety 301 0.648 234 0.667 129 0.659 0.658

In response to the second research question of this sivioigh{ architectural features
address contemporary udeacilities in railway stéion design in the study area?), the
Relative Importance Index (R. I. 1) can be used to ascertain this varialflieh is a

ratio of the sum of the total attainechp or t ance scores (xAl at)
possible attainablemportance scoreBPAImax) on a 5 point Likert scale for each of

the use pattern used for the research, for each ofBRiAlI(nmax) is a multiplication of
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the highest attainable score of 5 (Vepod) and the number of questionnaires analysed

(Maina & Umar, 2015)in this case. &y wo T @ U

Mathematically, the Relative Importance Index for each (R.LI) is derived using the

formula: 'YS@0O BO "O& 800 04 & ®

The overall variableaccessed fahe usabilitypattern shows that the variables are all
satisfactory since they all meet the average requiremeN8@0O 1@ andtherefore

they can be adopted for the proposed redevelopment térdoisiLs station. However,
preferences had been highlighted according to individual variables. Local area
integration, shows the highest RIl scores of (0.782), it is followed by Site planning and
landscape (0.748 RIIpccessibility(0.745), spaal organisation (0.743), ease of
navigation/wayfinding (0.737), information (0.673) and security (0.658). This indicated
that, contemporary user facilities can be enhances in railway station when this usability

pattern variables are well integrated.

Chart Title

Lagos station == Jos station Kauran Namoda station

Information
1

0.8

Ease of Navigation/ Way

finding Local area integration

Site planning and

Security & Safety landscaping

Accessibility Spatial organization

Figure5.9: Performance Radar chart for the three statiSource Field Study, 2016
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5.5 Summary of Findings
The summary for this research work on the following findings;
1 Absent of integration of public transponiodes to the station buildings.
1 Commercial facilities were not incorporated in the three stations studied.
1 Inadequate station concourse in two of the stations.
1 Foreignergatroragerepresenting (5.6%in the three statiais
verylow.
1 Lackof accommodation to accommodate late arrival
Passengers
1 About 53 respondents representing 77.8% chooses public mode of transport (taxi,
keke napep and motor cycle) as their mode of transport to the station. This suggest that
there is need tmtegrate intermodal facilities in the proposed remodelling
1 95% respondents prefer restausahfiving the highest scores.
1 Results also shows that respondeapresentind.782 R.1.| valueagres more on
improving local area integration, while respondents represedtiid$ R.l.I value agree
more with improving thesite planningvhile respondentsepresentind.745 R.I.I value
agree more on enhang landscape and spatial integration.
1 Arrival and departinghall werenot defined
1 Commercial anghoppingfacilitieswereabsentin thethree station.
1 Poor provision of an integral network of streets, footpaths, bike routes and public
spaces.
1 The ingress and egress to the stations were not defined
1 Absence ofultiple accessand exit pointsto the platformin threeof the statiors.

1 Absence of beckpoints for security checking in three of stegion
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6.0 DESIGN REPORT
6.1 Introduction
This chaptefocusedon the redevelopment of Jos railway statidnch reflects thdifth
research objectivehatis; to demonstrate findings from the research in the design of
similar railway stationThe station needed to be rebuiltanticipation of the increase in
passenger numbers in the future, where Imgimbers of travellers aexpectedo use
the station every year. Th@oposed desigmvould housewaiting areas, arrival and
departing hall, restaurant, cafesyffee shop, temporary accommodation, car rental
office, post office, police stationlaundry, ticket offices, information displays,
reception first class and second class waiting ro@mnculations,intermodal facilities,
fastfood restaurants, kiosks, vending machines and ATddsyices as well as retail
outlets and a car park facility.
The repor is presented in four (4) sectiordesign frameworkbrief developmentsite
analysis design proposal development
6.2 DesignFramework for the Redevelopment ofJosRailway Station Employing
Contemporary User Requirements
This section encompasses part of the second research question wtoctegelop a
framework from literature and case studies on contemparseyrequirements and
functional features in railway station design?
According to Kande (20)0the design andlanning of railway statiorencompasses
four main functional areas typically housed in most stations; core, transition, peripheral,
and administrative areagdowever, a research titlediintegrating Contemporary
Functional Requirements in Redevelopment of Railway Terminus r eveal ed

ContemporaryUser Facilities needto be incorporated ithe planning and design of
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railway stationthereby changing theld approacho design in Nigerian railway station

design(See Figure @).

PROPOSED JOS
Al1ON

CONTEMPORARY REQUIREMENTS

CORE AREA

ARRIVA “:aArléLNVAITNG

DEPARTING HALL SUES
r

\DIVIIN, DLOUCKN

Management office.
Traffic controllingoffice.

AUXILIARY FACILITIES

Principal Traffic & COmmercial
Station Superintended Officer

Train Movement Monitors Office
Accounts Office

St n Room e

TRANSITION AREA

INTER-MODAL
FACILITIES

-Buses,
-metros taxi

- Private cars
-Restaurant
-snack bars.
-Atm

-Fast Food
-Retail Store

\

Figure 6.1: Proposed Design Framverk based on Contemporary UdRequirements.
Field Study, 2016
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6.3 Design Brief

Due to the rise in advancements in railway innovationgoing development of
increasing road traffic, growing car ownership, individual mode choices, increased
concern for the environment, and the need for a cheap and reliable source of mass
transportation of people and goods in Jos, Plateau Stateerefore, the federal
government has graciously granted approval for the redevelopment &aillogy
Stations to incorporate modern commercial outlets urpldalic private partnership
(PPP) arrangementhe researcher proposed to design 8000 p a s s e papaeity s 0
per dayrailway station;the new station desigwill take into consideratiothe current
concept of design and also incorporate cotemporary user requisearahtother
facilities thatareneeded in the railway station.

6.4 Description of the Study Area
Jas is located on a mountainous plateau that rises more than 1,000 metres over the
surrounding plain. To the south and sea#st, the plateau falls off into savannah
lowlands. The region is afcenic beauty, with gigantic rock formations arising from the
plains. Given its high altitude, Jos offers a temperate climate and has long attracted both
foreign visitors and retired elites. Its surroundings are known for its hillsides,
spectacular waterla, and wildlife parks. Until the regime change in 1999, it was also
known for its relatively harmonious communal relations. It shares boundary to the West
with Kaduna Stateto the North with Bauchi State, to the Southern part with Benue

State, and to #hEast with Taraba and Nasarawa S{gee Figure @).
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Figure 6.2: Map of Plateau State, Nigeriaource Krause, 2015

The State has seventeen Local Government Areas and has Jos town as its headquarters.
It lies between the latitude of 8B#' and longitudeof 80°32 and 1638 eastof the
Greenwich Meridianlt is situated in thdropical zonewith a higher altitude ranges
from 12 metres about 400feet to a peak of 1829 meters above sea |Eveb
State covers a total land area 58,585 square kilometres (FOS, 200&)has a
populationof 3,178,712 personsonsisting of 1,593,033 males and 1,585,679 females
with a population growing rate d@.7 % per annum (NPC, 2006). The projected
population for 2014 is 3,93382Zhe state is classified into three senatorial zones
which are Northern, Southern a@entral zones. Plateau State is a nruuiliural
and multt ethnic state and the maiathnic groups include: Bem, Ngas, Jukun,
Wase, Fulani, Kanke.
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6.5 Climatic Data of the Site
The climate of the study area is characterized by two distinct seasons (wet and dry).
Wet season last from April to October, while dry seakmtsfrom November through
to March (SeeFigure 6.3). The study area has an average temperature of 20aut
However, maximum temperature may re8&iC, while minimum temperature can be as
low as11Cduring the harmattan. Relative humidity also varies seasonally in the study
area, with a low value ofb@ut 20% to 30% between January tarchaincreasing to a
peak of 4080% betweenMay to August and declining again in October, (Nigeria

MetrologicalHeadquarters (NIMET) Oshodi, Lagos).

20

temperature (°c)

Months

Figure6.3: Temperatur®ata for JosSource:Gambo, 2015

.Site Vegetation

Plateau State is located in therthern guinea savannah belt with scattered vegetation
with grasses of different species. Farming is the numoupation inthe area and
agricultual production is mostlyat subsistence level. Tiseil is developed from
undifferentiated complex meaterphic and igneous rocKSee Platd.l). Thetop soll
coupled with reasonable organic matter enhances the fertiéityssof the soil.The
physica properties of the soil are moderately gaond allows continuous croppirg

wide variety of crops such as tomato, cabbagezem#ish potatoes,etc.Non
farming activities of the people in th&ate include mimg and civil service

with majority of the government workeengaging in patime farming
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PLATE XLIX : A View of some of the Rock Formation at the Shere Hill Range near
Jos.SourceGambo, 2015

ii. Rainfall
The rainfall isseasonal with a mean annual rainfall of about 1524mm, the wettest
month being betweedunegso August.The mean annual rainfall varies from 131.75 cm
in the Southern part to 146 cm on the Plateau, and highest rainfall is usually recorded in
the months of dly and Augustvhile the highest precipitation is recordedApril (See

Figure 64).
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Figure6.4: Rainfall graphof Jos Plateau StatS8ource: Gambo, 2015
6.6 Site Location

The Jos railway station is locatealong Jos central business district, by Murtala
Muhammad way, adjacent to Jos central main market and the old Jos University

Teaching HospitalSee Figure &).

SITE LOCATION WAP
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Figure6.5: Site LocationMap. Source Field Study, 2016
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6.7 SelectionCriteria
Based on the contemporary user requirements the following criteria were used to
determine the best site for the proposed
These sites were preselected based on existing or propambedy routes that exist
within the country. The criteria include:
1. Urban location

2. Role of station in modal share

w

Existing and proposed transit corridors
4. Commuter statistics
These criteria have be@stablished to compare the relative viability of eatd si to
house the proposed facility.
Below is an itemized list of the criteria outlined Kghitu, 2015)along with
specific questions that were considered when evaluating each variation and
option. After each question was answered, a relative score was assigned to each
criterion and recorded on the scoring sheet summary below. Seereawardedsing
a range of I 5, as follows 5 = excellent, 4 =aboveaverage, 3= average, Z below
average, k poor

A score of 1 to 5 was used to grade the stations as shown below

6.8 Architectural Design

In this section, a report is presented on the general architectural design of the
proposed JosRailway Station. This section covers the following: space analysis,

plan, floorplans etvations, sections, fire safety amailding materials.
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6.8.1 Site Zoning Based On Accessibility Analysis
The proposed site was zoned based on convenience of access intg mne@See

Figure 66).

SITE ZONING

Figure6.6: SiteZoning Based on Accessibilitfsource researcher2017

Zone A: Zoneafocus on processing passengers. Conceptually, they can be considered

as a circle surrounded by closely related areas that includes ticketing, information,
baggage handling, reclaiming, and wait{&ge Figure 6.6)

Zone B: ZoneB connectdransit facilities in the core areas to the transportation modes.

They usually include facilities shcas, restrooms, telephonagymmercial spaces,

shops, restaurants and snack l§8ee Figure 6.)6etc

Zone C. support circulation outside the main buildings. They oftetude platforms,

tracks, and vehicle service spa¢8se Figure 6)6

ZoneD:l nt ermodal ity denotes a passengerd6s ab
mode for a single trip in a convenient and seamless Wawcludes bus, tricycles

popularly known as keke napgmtroducal into Jos in 2012and alsothe most
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preferred meas of transportation within Joghen thetaxis, sitter bugSee Figure 6)6

etc.

6.8.2 Functional Flow Diagram

The relationship between the facilities to be incorporatettinvithe main station

building isshown in(See Figure ).

FUNCTIONAL FLOW CHART

AN

Figure 6.7: Bubble Diagram of Spatial Relationships of Proposed Facilities on Site
Sourceresearcher2017

There is a clear connection among the Core areas, Transit areas, Peripheral areas and
Administrative area within the station environment to other transport modes through
intermodal transfer.

6.8.3 Site Planning

The site plan aimed at incorporating strategias will minimiseSolar Heat Gain
Coefficient(SHGC) by creatingarious plantingon the site. Also water bodies such as
fountairs were builtin order to improve evaporative cooling. The trees ragddhe

building and within thesite will provide adequate shading to the

Environment This wil create a micro climatthat is favourable fatransit(See PLATE
L1).
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PLATE L: Site Plan of Newlos Terminustation.Source researcher2017

The site layout at ground level includée followingfeatures: the station bdihg, bus
drop-offs, Tricycle dropoffs, train tunnel for NRQrain operations, general parking
areas, staff parking, service road, pedestrian bridgekuffer zones.

The ste can be accessed from Murtala Muhammad way and Ahmadu Bello Way. The
Murtala Mohammed way serves the main entrance to the station.

However, the proposal for JoRailway Terminus seeks to produce an iconic
architecture that, beyond creating an impression, will be able to communicate the
function of the building and the character of its location at the very centre Gityp®

the public. To achieve this it is proposed to provide expression to the dynamic nature of

the railway themé¢SeePlateLl).
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PlateLl: Perspective View of the proposed Jos Railayminus.Source researcher
2017

The desigrapproach aims to +establish consistency between form and expression in
the new station design, both in the material and in trergenization of the building.

The design of the facade has been related to the exterior space, making the building an
instrument to intensify the perception of urban life in Jos inner city, as opposedtp try

to reveal its inner structu(&ee Plate LI).

PlateLIl: Perspective Vievlong Murtala Muhammed a¥.
Sourceresearcher 2017
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