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ABSTRACT

Architecture is that field of human, endeavour that
concerns 1itself with man®s essence of being, iIn a
comfortable environment. Architecture can only foster
enjoyable experience and consequent appreciation if its
commitment i1s total. Man has failed to recognise the
fact that the architectural vocation of any particular
place should be governed by the culture of the
inhabitants and the nature of the place. By recognising
human and social needs, and by application of suitable
strategies and techniques of design, all the complex
requirements of architecture can be reconciled and
integrated into structures which are both humane and

efficient.

The effectiveness of a transportation system iIn
commonly measured 1i1n terms of its ability to
efficiently process the transported unit, and the
performance of an airport system iIs dependent upon
the individual components which comprise i1t.

Kaduna International Airport requires sequential
utilisation of several facilities and as such its
overall efficiency had been limited by the
characteristic of the least efficient component
which 1s the passenger and baggage handling

facility.



AIRPORT *88 1s an attempt at providing an ideal
passenger terminal system that responds to passenger
comfort and convenience requirements; that provides a
favourable atmosphere fo airline operators and airport
management; that satisfies the peculiar nature of
Kaduna International Airport as regards
domestic and occasional international flight
operations; and that will accommodate possible

organisational, economic or technological changes.

Development 1i1s the act of growing, IiIncreasing,
becoming more complete and thus paving way for economic
possibilities. Essential facilities that are required
for the technical competency of Kaduna Airport are
available i1n serviceable condition. Put Ilack of a
proper passenger terminal system hinders i1ts commercial
viability. Thus, the end product of this research is a
contribution to the development of Kaduna International

Alrport.



"For me aviation has value only to the extent that it contributes to

quality of the human life it serves".

Charles A. LINDBERGH, 1972.
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New concepts in airport planning, aerodrome and terminal desimm
has to replace ohsoleacence in airpert thinking and new
independent growth and design philoscphy should be fostered in

total airport design.

Yew concepts in airport terminal designs such as variable
geometrics, flexible modular extfrugions, both on airside and
landside airport airport desisn as well as renewed thinkingz in

vertical extension is overdie ——————————

William F. Shea
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Whatever space and time mean, place and occasion mean more,
For space in the image of man means place, and time in the imapge

of man means occasion —eemca————

Provide that place, articulate the inbetween ————-vee--
Get close to the shifting centre of human reality and build its

counter form - for each man and all men.

Van Zyck
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An airport is a quasi-city devoted to dynsmic movement.
It comprises of varied structures that facilitate passenger and cargo
movement, maintenance and aircraft control, and structures that

provide auxilliary support servicess.

Architects who regard airport as opportunity are correct in that
a sense but often they are unaware of its full implications.
There has never been a field where the basic skills of architecture

had been more necessary or have met more negative constraints.

Air travellers must have encountered the consequences of those
constraints: bleak and confusing terminals; exhausting delays on
ticket lines; more hikes on foot with heavy luggage, traversing
unreasonable distances mandated by convenience and configuration of
machines; demands upon traveller's time and person, serving no purpose
but the proprietary image of airlines; shrinkage and withering of the
quality of life, subservient to the economy of the machines and to
the monstrous conditions they create. But here and there, there had
been fragmentary victory by architects on behalf of people = so

1
logical and so expensive.

Foxhall (1973) said "But the airlines, not the travellers, are
the essential clients of architects in this arena. So terminal design
are for airlines, not travellers. Architects, whatever their social
consciences must either deal with the goals of the client or pass

along to those who will",

In the 19605 , a discussion on airport terminals would
invariably lead to the question, is it big enough? The growth of the

aviation industry was turbulent then: the rise in consumerism, a



devastating airline recession, an awakening to our responsibility to
the enviromment, all had their effects. Airplanes too have become
larger. Airline growth has stalled many cities. Noise which

remained a problem now seems solvable.

One element that affects terminal planning which has remained
constant is the passenger. Passengers still want to use the

terminal easily, without confusion and with a sense of dignity.

Why Kaduna?

Kaduna International Airport was essentially established to
serve a dual purpose. Firstly to fulfil the regulation of the
International Civil Aviation Organisation (I.C.A.0., a specialised
agency of the United Nations Organisation) which stipulates that a
reliever airport of international standard must be situated not too
far from an international airport so as to provide alternative:
landing facility in case there should be any difficulty. In this
regard, the airport serves as an alternate to Aminu Kano

International Airport, Kano.

Secondly, though the aeronautical demand of Kaduna metropolis
warranted the establishment of an airport for domestic flight
operations, Kaduna airport was planned with a bias on cargo.
.Peug;ot Automobile of Nigeria (P.A.N.) used to air 1lift its
automotive components from France through the airport in Kano.
1t was considered reasonable and promising economically to develop
necessary air cargo facilities in Kaduna airport so as to enable
PoAeN. (which is based in Kaduna) utilise it. Unfortunately, this

idea was overtaken by events because P.A.N. now employs sea and rail



modes of transport.

1.1 Problem Statement

Despite the fact that Kaduna airport has its average annual passenqer
volume put over half a million, originates international flights and
is viable for domestic flight operations; a proper passenger
terminal system is lacking. This constitutes a hinderance to the
commercial viability of the airport and causes a great deal of
inconveniency to its user groups, namely the passengers and

operating airlines.

142 Motivation

The effectiveness of a transportation system is commonly
measured in terms of its ability to efficiently process the
transported unit, and the performance of an airport system is
dependent upon the individual component which comprise it. As in the
case of Kaduna International Airport where the use of the whole
system requires the sequential utilization of a group of facilities
the overall efficiency had been limited by the characteristics of the

least efficient component - passenger and baggage handling facility.

13 Goal

The aim of this thesis is an attempt in providin: an ideal
passenger terminal system by designing a passenger terminal complex
within the context of Kaduna airport master-plan being the concept of
its ultimate development. The purpose of this system is to provide
the necessary interface between the passenger and the airport access
mode, to process the passenger for the origination or termination of

an air transport trip; and to convey the passenger and baggage to and



from the aircraft.

1.4 Objectives

1.

20

3e

4o

1e

2.

Je
4.

1e

20

Je

Passengers (USER - GROUP 1

Responsiveness to the needs of people relative to convenience
comfort and personal requirements,
Provision of effective passenger orientation through the use of
concise, comprehensive graphics. .

Separation of enplaning and deplaning traffic routes to ensure
maximum operational efficiency.

Provision of convenient access to public employee parking

facilities, rental car areds and auxilliary facilities.

Airline OEeratora !USER GROUP 22

Accommodation of existing arnd future aircraft fleets with
maximum operational efficiency.

Provision of direct and efficient means of passenger and
baggage flow for all groups of passengers, be it domestie,
international, originating, terminating or transfer passengers.
Provision for economic,efficient and effective security.
Provision of facilities which will embrace the latest

congervation measures (in terms of energy and manpowef)

ort Authority (SPONSOR
Maintenance of the existing terminal operation, access system,
runway system and other facilities during all stages of
construction.
Provision of facilities which generate maximum revenues.

Provision of facilities which minimise maintenance



and operating expenses.

1.5

1.
20

Je

1.6

Scoge

The passenger terminal complex shall comprise of
the passenger and baggage handling facility
the air traffic control facility

the Nigerian Airports Authority Office Accommodation.

Constraints
For security reasons, as being claimed by the offices that
were consulted, information on several possible local case

studies were not made available.

Available statistics are not adequate
Site selection is restricted to the area mapped

out for terminal building in the master plan,

1.7 Architectural Significance

1o

20

Designing a building that will respond positively to the
personal requirements of individuals within each user group.
Designing a building in which the architecture expresses the
specialness of air travel and relates the human scale to that
of the aircraft. And thus, architecture that will reveal the
terminal, not as static enclosure of space, but a place of

movement and of transition.
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2.0 Man's. Quest For Better Transportation
The history of man's progress through the ages is linked among

others, iith the development and improvement of transportation,

It is vital not to underestimate the importance of man's being able
}o'develop social, eccromic and political relationships with his
neighbourse No community in isoletion can develop to the full
extent otherwise possitle. History is filled with records of races
and nation that florished briefly and then, because of lack of
exchange of ideas and absence of external competition quickly faded

apd vanished from the scene.

Technology ig the life blood of transportation which is the
medium of infusing new breedth into the individual and into the
nation. Before man discovered the wheel, he used sledges. The steam
age, beginning in the early 19th century, freed man from dependence
upon human and animal transport power, and vastly increased his
novenent capability over land and sea. In the last years of the 19th
century, the invention of the internal combustion engine and the
automobile provided man with flexible rapid transport over land, free

of fixed routes required by rail rights-of-way and water ohannala.‘

Greater speed meant fuller l;fe - the sensation of speed itself
had always had a great attraction, By travelling faster, man could
see more of the world, could exchange ideas and goods with people
far away and could develop a higher culture. Man watches the flight
of birds with great admiration and dreamt of vehicles capable of
carrying him through the air smocthly. His first efforts were in
lighter-than-air balloons. He kept trying, and eventually succeded in

accomplishing a powered flight of heavier-than-air machines.



On December 17, 1903, in the sand dunes of Kitty Hauk,
North Carolina, two bicycle mechanics, Willbur and Orville VWright
achieved the first sustained flight of an airplane powered with an
internal combustion engine.2 It lasted 12 seconds and travelled a
ground distance of 40 metre., This epochal historical event that
ushered in the air age was witnessed by only five people.

Following the Wright trothers' flight, development of aircraft
and power plants was quite rapid. However, it is noteworthy that
the greatest forces behind the development of the aviation industry
has been the two world wars and fear of a third one. As early as
Janmuary, 1914, the first rudimentary scheduled airline service in
the United States started over 32 kilometre route linking Tampa and
St. Petersburg in Florida. It did not last for long. Between 1914
and 1918, World War 1 accelerated the development of aircraft engines
in terms of dependability and load-carrying capability. After the
war, between 1919 and 1920, scheduled airline services started in
Burope linking Paris and Lcmd.on..5 In recent times, man has been able
to mMove . faster than even the boldest scientist would have dared
to predict. Now in use are Supersonic Jets, like Jumbo Jet,

Boeing 747, which is the heaviest commercial jetliner in history

having a payload as high as 490 passengers at speeds well over
960, Km/h.

2.1 THE HISTORY OF AIR TRANSPORTATION IN NIGERIA

In the 1920's, several flights were made to Nigeria by the
British Air Force Squadron based in Sudan, The first civil aircraft
to land in Kano was a light aeroplane of De Havilland (DH) 'Moth!

variety, privately owned, which was flownr from Lagos to Kano in 19%0.



No commercial flying took place until six years later when the
Imperial Aircrafts inaugurated the first international airline
service to Nigeria., The sirline operated lights in four-engined

DH 86 biplanes through Khartoum in Sudan connecting Cairo - Kisume
route. The lagos airport, as at then, could best be classified a
landing strip on the fore-shore of Lagos = Island., During YWorld Var
2, the American Airforce Captioned "Allied Nations" operating under
the West African Frontier Force built the airport at Ikeja for their

4
ugses At the end of the war, it was phased into civil use.

Similarly, there was no airport facility in Kano for the first
airline services to Nigeria. The Imperial Airways was using the
polo ground in the north of the walled city, which had a maximum
length of 400m, Later, the Public Works Department constructed two
runways, = the main one running 1000m though extensible to 1500m in
the direction of the prevailing wind, and the secondary one 800m long
for use when cross winds were experienced on the main one,
The runways were later improved during the second world war,
Taxiways were alsc constructed to build up the speed of military
aircraft,

In 1946, the West Africa Airways Corporation (W.A.A.C.) was
established to operate in the British West African Territories.
The airline had its headquarters in Lagos and, operate regular
domestic air services in both Nigeria and Ghana (then Gold Coast)
and internationally to Dakar (in Senagal) and Kartoum (in Sudan).
Her fleet of aircraft comprised of De Havilland Doves (DH 104),

Bristol Way Farers and Freighters (B 170). Accra (in Ghana) was

the actual base of the Way Farers and Freighters while the Doves were



11

handled in Lagos. There were very few private operators and one
foreign owned general aviation aircraft which specialised in
carrying out aerial photography and surveys. As at 1950, ten DH
Doves and Bristel 170's belonging tc WeAoAsC, One Piper

belonging to Sudan Interior Mission and one Tiger Moth belonging to

Mr Malcolm Brown were on the Nigeria register.

In 1960, Nigeria Airways was incorporated following the
break-up of WoAoAoCo Most co-owners had to relinquish their
partnership after their independence. The Nigeria Alrways is a
national airline charged with the responsibility of operating

commercial flight services both domestically and internationally.

2.3 THE ROLE OF THE GOVERNMENT IN THE DEVELOPMENT OF AIR

TRANSPORTATION

The oil boom of the early T70's sparked a boost in several of the
country's industries, the aviation industry inclusive. The enhanced
level of socio-economic development, resulting from oil boom, led
to a rapid increase in the quest for air travel among the citizenry.
Consequently, available airport structures and facilities became
overstretched by an unprecedented upsurge in passenger and cargo
traffics. The Federal Military Government saw a massive Gerodrome
development project as the solution to this problematic situation and
subsequently conceived the idea of setting up an automonous body, the
Nigerian Airports Authority (N.A.A) tc implement the envisaged
solution, This body was charged with the responsibility of developing
and surbsequently managing airport and necessary supporting facilities

through out the country.
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In 1976, the Federal Military Government promulgated Decree 45
designated Nigerian Airports Authority Decree formally establishing
the authority as a corporate and statutory body. However, it was
not until July 11, 1977 that N.AsA. came into effective existence
with the inauguration of a 10-man board of directors, to manage the
affairs of the authority. PRefore then, the responsibility of
developing and managing airports was under the direct jurisdiction
of the then Federal lMinistry of Civil Aviation. The N, A.A. had been
endeavouring to achieve their purposze of establishment by ensuring
the sustenance of and a steady improvement of airport facilities,
some of which were designed to serve long haul intercontinental jets
for international services and medium haul jets for domestic
services as the case may be. A good number of airports including
Ibadan, Port-Harcourt, Yola, Sokoto, Calabar, Jos and Akure airports
have been commissioned since then. Presently, there are fifteen
commissioned airports in Wigeria. Others include Lagos, Kano, Kaduna,

Abuja, Enugu, Benin, Ilorin and Maiduguri,.

At the inception, the Nigeria Airports Authority inherited a
total of 2,000 workers from the then Ministry of Civil Aviation in
the areas of engineering, administration, accounting and fire
services. At that time, the authority did not have a clearcut
organisational structure. There were five principal divisions namely
technical development, personell, commercial, finance and operations.
The legal, public relations, internal audit and training departiments
were later incorporated into the set-up. After scmetime, the
organisation was rejuvenated for greater administrative convenience

and to reflect the commercial orientation of the authority.
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The principal functions of the authority as laid down in the
Decree 49 of 1976 are as follows:
- To develop and maintain at airports all services and
facilities necessary for the safe operation of aircraft,

excluding navigational aids,

~ To provide accommodation and other facilities necessary

for the effective handling of passengers and cargo.
= To provide and develop facilities for surface transportation.

- To carry out at airports, either directly or in partnership
with either person or groups, such economic activities that

are relavant to air tranasport,

= To formulate regulatory modalities for the development of
air transport and supporting services in the most

6
economic and efficient manner.

The authority has since inception, established certain commercial
subsidiaries purposely for revenue generation and operation
rationalisation in the airports. They include

1) Nigeria Aviation Handling Company (NAHCO) = This

is a joint venture between the N, A. A. and some
foreign airlines in which the N.A.A. owns 60 percent
equity shares. This company is one of the two
empowered by the government to undertake aircraft

handling operation at Nigerian airports.

2) Nigerian Airports Commercial Ventures (N.A.C.V.) -

15 .
This, solely owned by the N.A.Ae, and i[5 activitics
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spread from snack bars to restaurant services.

3) International Airport Consultancy (I.A.C.) = This
offers consultancy service in aviation and transport
related issues. It enjoys patronage of some

African countries.

At this junture, it would be necessary to mention other
organisations that are connected with air transportation in
Nigeria. The Civil Aviation Department of Ministry of Aviation
is responsible for providing navigation aids and air traffic
control services, while the Meteorological Department of the same
ministry provides weather forecast required for effective flight

7
operation,

2:4 COMMERCIAL FLIGHT OPERATIONS IN NIGERIA

For the past three decades, the local air transportation
industry has focussed primarily on the movement of people.
Air cargo has been given a secondary role, only employed to fill
available space on the passenger flights as belly cargo.
Therefore, only the relevant aspects of civil aviation shall be
discussed, These are Business Flying and Air Taxi Service.
Business flying refers to that aspect of aviation being operated by
companies ﬁnd individuals who own and use their aircraft for
transporting people and property in normal business operations,
Some large companies and well meaning Nigerians own and operate
multi-engined and well-equiped aircrafts. At one time the question
"Why the business aircraft" was often asked. Why should airlines

not serve companies? Today, the trial period has ended, and the



answers to those questions are ready and sound, It has been said
that "haviné the right men, the right tools and the right equipment
at the right place at the right time pla&a a vital role in the
economic of modern businaas.“a This saying explains why the aeroplane

has become a logistical tool in modern businesse.

Alr-taxi service concerns with transportation for hire by
qualified individuals and companies who supply service on a contract
or charter basis, There are quite a good number of air-taxi
operators in Nigeria., The scheduled airlined among them are the

‘national airline, Nigeria Airways end other privately established
ones like Okada, Kabo and GCas airlines. Others like Skypower G&xpress,

Flash Airways,Imani Aviation and so on are non-scheduled carriers.

As at the time of writing this paper, the fleet of a
serviceable aircraft belonging to the national airline comprises of
eight Boeing 737, three ?oeing 707, one Boeing 747, one Dec. 10 and
four A310 air buses., Totalling seventeen in all, The Boeing 737
aircraft have the smallest passenger aeathg capacity which va;ies
from 103 - 170 seaters, Two among the three Boeing 707 are cargo
aircraft, while the only Boeing 747 is half cargo and half
passenger scater. The national airline operates domestically in
twelve out of the fifteen commissioned airports in the country.
Ibadan, Ilorin and Akure are not operational as at now because of

their non-viability. Their passenger volume is too lowe.

There are several internstional airports. Lagcs, Kano and

Port-Harcourt international airperts actually originate international

flights. Other interncticnal airports are Calaber for originating
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non-frequent flighte to the West Coast; Kaduna, Sokoto, Maiduguri
and Ilorin for originating flights of Hajj Pilgrims.

Besides, Kaduna, Ilorin and Enugu are serving as alternatoe
internaticnal airports for Kane, Lagos and Port=Harzourt respectively.
An alternate airport is a reliever airport that should e
establiched near an internaticnal airport to provide an alternative
landing facility in cose any difficulty should erise, and must be

of similar standard in terms of facilities., Abuja internetional
airport is peculiar in the sense that it rarely originates
international flight but is located in the Federal Capital Territory.
The remaining airports are meant solely for demestic flights

operationse They include Eenin, Jos, Yola, Ibadan and Akure.



Table 1 DISTRIBUTION OF DOMSSTIC PASSENGER TRAFFIC

IN NIGERIA BY ATRPORT, 1979

Airport s of Passengers Rank
Benin 10,92 (2)
Calaber 2.9° (7)
Enugu 8,05 (6)
Ibadan 0.8 (15)
Ilorin 06 % (12)
Jos 1.9 (9)
Kaduna 8% (5)
Kano 9e 9. (3)
Lagos g 42,0,. (1)
Maiduguri 2. % (8)
Port-Harcourt 9,05 (4)
Sokoto [ 18 (11)
Yola 5 (10)
TOT AL 100,05

bDource: MNigeria Alvrwrys, as reperied in the
vtatictieal and Feoriemic Abstract of the
Nigeria Airporte Authority,
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Table 2  GROWTH RATES 1971 - 1978 PASSEUGER, FREIGHT

AND MAIL TRAFFIC NIGERIA ATRVAYS

Average Annual

Growth Rate
Passenger carried %52
Passenger Kms 32405
Mail-tons 44T
NMail-ton-Kms 4o 655
Freight-tons 6.5
Freight-ton-Kms Q¢ ¥
Aircraff Kns flown 20. 9

Source: Nigeria Airways, as reported in the Statistical
and Economic Abstract of the Nigeria Airports
Authority.
25 AN _APPRATSAL OF AIR CARGO
In Nigeria, the opportunity that is being offered by the
air-cargo sub-industry is not being fully exploited. This might
have been a result of non-awareness. Vith so many forms of transport,
such as road, rail and water available, persons engaged in the
movement of goods from place to place might ask 'why use air cargo?'.
There are several good reasons for uging aircrafts to carry
goods; there are also reasons which can preclude the use of aircraft
under certain circumstances from the carriage of certain commodities,
the decision wheather or not to use air-cargo would depend upon all
the factors involved, particularly the 'unit value' and the over all

cost,
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The unit value is based on a comparison of the value of
articles to be dispatched with their weight. For example, a carton
of watch-pieces of ¥4,000.00 worth and having a gross weight when
packed for dispatch, of two kilograms, is a cargo of high unit
value. Conversely, a bag of cement at a value of N10,00, is a
cargo of low unit value.

All goods which fravel from the point of manufacture to a point
of sale for consumption must includ;:ﬁho gelling price the cost of
transport. Therefore, the basic value of ¥4,000,00 would be
increased by the amount of the freight paid for carriage to

destination,

‘Assuming that both specimen consignments are flown from the same
point of origins to the same destination, over the same route.
Taking the freight rate to be ¥4,000.00, af two kilogram gross weight
will incure a total freight of W8,00. The selling price will therefore
be N4,000,00 plus the freight charge of 8,00, a total of #4,008.
The freight equals 0,02 per cent of the basic value of the watches
and such an increase would be acceptable. In this case, air cargo
should be:an obvious method of dispatch., The cement valued at N10.00
and weighing 50 kilogram will include a total freight of
5 x 4,00 = N200,00. 1In this instance, the selling price would be
¥210,00, The freight charge of 1200.00 represents 200 per cent or
20 times the basic value of the cement. Such an increase in the
cost of an article could never be accepted under normal
circumstances. Therefore air cargo would not be an acceptable method

of dispatch.
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The above examples show that goods with a high unit value
are more suitable as air-cargo that goods that has low unit value.
* The same applies to perishable agricultural produce that could be
in high demand in their destinations. For example, in Nigeria
there is a relative potential in the production of certain
agricultural goods, Vegetables like tomato grow better in the

north while fruits like oranges grow better in the south.

Some advantages that could be enjoyed by sending goods by air

are discussed below,

1 Speed: The speed of the conveyance, that is the aircraft.
is obvious. The aircraft convey from one place
to another more rapidly than any other forms of
transports. The speed of handling, the air-craft
convey less cargo than ships and consequently can
load and discharge more quickly. Because of the
speed of aircrafts, they can return for further

loads more frequently,.

2. Less costly Packing: As cargo carried in aircraft is
handled and stored in a different manner from
that of ship. It is possible to use less robust
materials, and methods of packing, These light-
weight materials usually cost less. Some countries
even impose custom duties on gross weight of a
consignment., In that sense, this could result

in soﬁe savings.
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Lower Insurance Preium: With greater speed of transit,
the reduced handling and the more rapid movement
through the trangit sheds, the goods are subjected
to less loss, damage or pilferage, for a greatly
redvced period of time, This reduction in rigk

has resulted in lower insurance premiufn.

However, the fact that aircargo can offer certain advantages

to many shippers does not mean that it can replace other forms of

transport. Air cargo is a useful and very necessary supplement to

those means of transport wnich has existed for longy; and as such,

certain demerits that disqualify air-cargo from replacing other

forms of transport are discussed below.

1o High freight rates in relation to value (IOWhunit-commoditioa!

20

this is basically the main disadvantage. The variation

between air-cargc rates and surface trensport rates is less
critical when goods are to be conveyed between touns and cities
which are not a great distance apart. The greater the distance,

the less favourable is the rate of air-cergo,.

Restriction or the size of indivisible load the limitation of
the 1ifting equipment is closely associated with the type of

location in which the airport is situated. If an airport is
mainly used for handling passengers with only small 'feeder!
type of aircrafts, it is not likely to have equipment that can

handle heavy single pieces of cargo. The very type of aircraft

_normally using the airport governs the average pieces of cargo

which can be handled,



3« Severe restriction imposed on certain cargoes which are of

hargadous nature. Manufacturcrs of some commodities may agree that their

. products are of sufficiently high unit value to use air
cargo economically. They may be able to gear up their
marketing program to rapid delivery by air instead of bulk
afocka heid et depots overseas. Unfortunately they may be
deprived of such benefits as are available to others, by the
very nature or content of the product. Certain goods of
harzadous nature are restricted, and others prohibited from
being carried by air. Similar cargoes may be subjected to
special conditions when they are conveyed by other forms of
transport, but none is likely to be as strict as those imposed
for carriage by air.
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gf? FROBLEMS AND OPPORTUNITIES

It is not the intention here to make predictions for the
future. There is, however, some purpose in looking into possible
ways in which the expansion of air cargo may ease the
transportation of goods in Nigeria. The aeroplane has been said to
make the world a smaller place, it has certainly enabled many of the
ordinary people of the world to meet their opposite numbers in
other countries. A great understanding of the world is becoming

possible by more people through air travelo

Nonetheless certein problems and opportunities that are existent

in the present state of the air transport system are highlighted

below:

Capacity Constraints:

Onltj a few of Nigerian airports are equiped for night or
instrument operations, This makes it more difficult for domestic
airports to achieve satisfactory aircraft utilization rate, as
they must terminate operations on many routes by early zvcn'mq .

in order to avoid night time operations,

Economic Problens:

In spite of booming demand, domestic avietion in Nigeria is not
viable in economic terms., The industry appears to be a net drain in
Nigeria's national resources and unnecessarily so., In particular,
the industry is subsidized by public funds. The fact that aviation
requires costly imports makes this drain of resources a serious
concern.

i, = The operating costs of aviation infrastructure are not

covered by user charges,



In fact, most of the operating costs of the airports,
terminals, navigation and communications system are
out 'o*- general government revenues., Of these costs
the navigation, meterological and communications
services are not susceptible to imposition of user
charges, and consequently are usually considered a

legitimate government expense.

ii, = Air transport service is furnished primarily by a
government finesnced parastal, Nigeria Airwayas.
The public company looses money in 2 market that should
be generating substantial economic and financial

profits,

iii, = Pricing is another serious problem of Nigerian domestic
air transport, In the past, domestic air fares have
been held down. Rven, if private competitors hed been
allowed in the market in the past, uneconomically low
air fares would have hdwmﬂr free market mobilization
of capital holding down net operating revenues.

Higher air fares would both reduce a drain on public
resouces and encourage air increase in aviation
service by better enabling the private gsector market

entrants to earn money on their operations,

Air Fleet Considerations:

The need to expand the domestic service on certain routes is
evident, Three options exist: purchase of the new aircraft which

best serves the needs of the routes; purchase of the best available



used aircraft taking advantage of its reduced price; or wet lease
from other operators., If the decision is to purchase new
equipment, current production models should be considered to
forestall obsolescence and rapid depreciation, The current model
of the Boeing 737 should be preferred to the new model which is
be}ng modified with suphisticated and expensive equipment,
unnecessary under Nigeria domestic operating condition,

. Other aircraft worthy of consideration are the B-~757, B~767 and
A=-310 Airlines., In spite of high initial costs these aircraft may

provide advantages in the short to medium haul domestic service.

Smaller craft of the air commuter type may prove advantageous

in two ways. By collecting small passenger enplanements at remote

or lightly used airports and transporting them to regional airports,

the cost per passenger kilometre would be reduced, or expanded

service could be provided without increasing total operating cost,

25

Secondly, if the larger airecraft did not lose time in servicing these

small airports it would be possible to change schedules so as to

better utilize every daylight hour,
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Jel THE PASSENGER TERMINAL SYSTEM
~ A WORLDWIDE OVERVIEW

On one side of an airport terminal building passengers are
coming and departing by land modes of transport namely road and
rail. On the other side they are arriving and departing by air.

It may not therefore, be immediately clear that the signs 'Arrivals'
and 'Departures' are refering to the passengers situation on the
“ourai&e of the building. The terminal tuilding is usually designed
in such a way that passengers who are begining a journey by air are
completely separated from those who have completed a journey by air,
and the sign 'Departures' is used throughout the building to guide

passengers who are joining a flight,

3.1 ol Degat‘tures

There are usually enough porters available for passengers who
want their baggage carried from the vehicle in which they arrive to
'fhe check-in desk. In some countries porters charge for carrying
baggage in accordance with a published tarriff, usually so much a
piece. They may then expect a gratuity proportionate to the total
charge, In other countries the charge is not prearrangedand it is
gettlgd between porter énd passenger, In others, porters are paid
a fair wege and there is no real need for passenger to pay any extra
for the service. They will probably have to make a substantial
constribution anyway in an airport service charge. If a porter does
take a passenger's baggage he will ask for the name of the airline
‘the passenger is flying by and the destination, they will guide the
passenger to check-in desk where that flight is dealt with.

S0, besides carrying baggage, porters provide a valuable secondary



service as guides,

With or without the help of a porter the passenger must find his
way to the right check-in desk, Sometimes, this means locating a
section occupied by

the operating carrier on whose aircraft the passenger is flying.
Sometimes it means locating a section occupied by an airline acting
as handling agent for the operating carrier. Sometimes all or most
of the flights from an airport are handled by the national ecarrier
who acts as agent for all other carriers. At some airports all
flights are handled at all check-in points. At others each check=~in
point deals with a particular flighte A passenger not employing a
porter does well to spend a few seconds looking at the signs above
the check=in counters to sum up the whole situation rather than

immediately joining the shortest queve.

‘The check-in desk, or passenger agent, or whatever the official
at a check=in counter is called, likes to see a passenger's ticket
before discussing any details. The ticket is a complete record of
the contract between an airline and a passenger. Because the ticket
contains all the facts, passenger clerks are naturally reluctant to
begin talking without seeing it. If the passenger has not obtained
his ticket he often has to be refered to a separate ticket
reservation counter, which is another reason why the check-in clerk
does not want to become involved until he has seen the ticket.

If several people are travelling together the clerk will usually ask
to see all the tickets at once. Sometimes an irregularity in the
ticket of say one member of a family travelling together may call for

changes in the travel arrangements of the whole family,



When the check=in clerk has verified the ticket he will begin
to complete it. Ba ggage is weighed, number of pieces are noted
and details recorded on the ticket. Labels are attached and
counterfoils clipped to the ticket. The baggage is then taken
away and held until it is ioaded on the aircraft. The clerk will
want to see and weigh any hand luggage the passenger wishes to carry

with him into the passenger cabin,

Some airlines ask the passengers to mark all baggage
including what they take with them into the cabin, with their nameas
and addresses in case an article is mislaids Special labels may be
provided for this purpose yet. Baggage should contain personal
effects only but commercial samples may be carried provided customs
regulations are complied with. Baggage taken into the cabin ig
usually limited either by weight or dimension, but in general
includes items such as typewriters, nightbags, brief-cases, ladies
varﬁ.ty cases and large cameras. Under the regulations of the
International Air Transport Association these items have to be

included as part of free baggage allowancaa1

Pasgssengers are advised to avoid putting certain types of
articles into baggage into the aircraft hold. These includé
fragile and pgrishable articles, money, Jjewellery, silverware,
negotiable papers, securities and other valuables, samples or
business documents., Bottles containing ligquids should have screw
caps and should be firmly closeds State regulations prohibit the
carrisge on aircraft of a mmber of articles including inflammable
or explosive material, and passengers are reminded that they may

not carry with them or in their baggage things such as cylinders of
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compressed gas for picnic or camping sioves, cylinders of compressed
air for use with aqua lungs and under-water equipment, containers

of lighter fuel and explosives, including blank catridgesf

Matches and cigaretts are not allowed in the checked baggage bul may

be cerried for use on board.

On international journeys (inciuding domeetic sectors forming
part of an international journey) the free allowance for each adult
or child paying adult fare is, at the time of writing, Tourist or
Eccromy Class 20kg, and First Claes 30kg. There is no free baggage
allowance for infant cerried at 10% adult fare, but infants focd for
consumption en rcute and an infant carrying are carried free of

?
charge.

The use of cameras in sircraft is subject to restriction over
some countries and passengers wishing to take photcgraphs from the
air are asked to consult the steward before doing so. Passengers nay
use. hearing aids, heart pacemakers, portable dictating machines or
tape recorders provided these are not used for playing music through
a loud speaker., The use of all other of portable electronic
equipment, including radio sets, is not allowed, because of possible
interference with aircraft navigaticnal aids.4

AMter dealing with ’ baggage the clerk may ask the
passenger to pay an girport service levy., A receipt for the payment
will usually be clipped to the ticket then after all appropriate
entries have been made on the ticket and some coupons have been

removed the remainder of the ticket will be handed back to the

passenger.
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In return for the flight coupon which has been removed he will
receive a Boarding Card coloured green for encnomy class travel and
red for first-class travel. The boarding card will show date and
flight number,

Equipped with his boarding card, passport, visas and whatever
other official documents he requires, the passengers may then go
through the various controls carrying his own hand baggage.

Porters are rarely allowed to essist passenger through controls.

It is the passenger's responsibility to ensure that the
documents necessary for travel are in order, and carriers do not
accept any liability for loss 'owin'inq hecause of an irregularity in
a document. Certain countries require valid certificate of
inoculation and/or vaccination and passengers should enquire well
in advance whether any such certificates are needed for their journey.
It may be too late to deal with these matters at the airport just

before departure,

Once through the controls the passenger will find himself in
the pre -~ departure assembly lounge. Here, he may sit quietly and
attentively awaiting the announcement of the depatures of his
flight, or he may join the throngs at the duty free shops. If he
buys anything at the duty free shops he will probably be allowed to
pay in any reputable currency but may be required to show hig
passport and boarding card to prove he is a bona fide traveller.

The articles purchased will bte specially wrapped and sealed and must

not be opened until the pessenger is airborne.
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Passengers whose journey is not yet over and are travelling
further by air are called transit passengers and are directed to
wait in the transit loungés which is normally a porticn of the
international sections They remain their until it is possible for

them to connect their further flights.

However, passengers who have got to their destination are
processed through the usual control facilities. Passengers who have
only hand luggage could immediately for customs examination.
While those awaiting baggage will proceed to the baggage reclaim hall.
Having collected their baggage, they go into the customs hall for
clearance. In some airports, self-service trolleys are always made

available,

After the customs examination, passengers are free to join their
friends who may be waiting for the concourse, They may either carry
their baggage or ask a porter to sendfdown to the exit. Porters may
not move bags without any instructions. Passengers who are
unfamiliar with the car-hire system may enquire from information
counters possible lot to beard a car, taxi or taxi to the metropolis

as the case may be,

As such, the passenger terminal system essentially provides a

necessary interface between land and air modes of transport.
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3¢2  PASSENGER TERMINAL BUILDING
= 1,C, A0, RECOMMENDATIONS

3e2e1 What is T.C.A.0.

The International Civil Aviation Organisation is a specialised
agency of the United Nations concerned with airport development;;
The objectives of I,C.A.0. as stated in its charter are to
develop the principles and techniques of international air

transportation so as to:

1. PEnsure the safe and orderly growth of internationally
civil aviation throughout the world,

2. Bncourage the arts of aircraft design and operation.for
peaceful proposes.

3. Encourage the devalopmeﬁt of airways, airports and
air-navigation facilities for international aviation.

4. Meet the needs of the people of the world for safe,
regular, efficient, and economical air transport.

5« Prevent economic waste by unreasonable competition.

6o BEnsure that the rights of contracting atategt;ully
respected and that every contracting has a fair
opportunity to operate international airlines,

Te Avoid discrimination between contracting states.

B8, Promote safety of flight in international air
navigation.

9. Promote generally the development of all aspects

of international civil aeronautics.



35

34202 Recommendations

Although the desien of each building on airport presents its
particular problems the Terminal Building is probably the most
complex and is worthy detailed considerations of the factors

involved,

Design General
The Puilding should be designed to cater for the volume of

traffic anticipated at least ten years after it is complete and
adequate provision must be made for future extensions.

The building size and layout will be dictated by peak-hour aireraft,
movements, their size and the resultant number of peak-hour
passengers; the methods of aireraft parking, qnd the use of the
building by Domestie or International passengers or a combination
of bothe

ite Restrictions

——

The tuilding gize may also be limited by the site available,
and by the height restriction imposed by flight clearances, and by
the preservation of a satisfactory line of sight from the

Control Tower.

Car Parkigg

The parking of cars passengers, visitors and staff is a major
problem at most large airports. Adequate space for ground level or
multistorey car parks must be provided as near the terminal

building as possibles



Rail Access
With the continuing growth of traffic and of the possible

space limitation of car parks, the possibilities of direct rail

or monorail links from town to terminal should be considered.

Entrances

To avoid congestion at the landside, several entrances and
exi with adequate road length must be provided for cars taxis
and coaches, It may be necessary to provide elevated access to the

departure concourse.

Public Concourse
The entrance concourse must be large enough for greetings or
farewells between passengers and friends. In some parts of the

world friends outnumber passengers by 5 to 1.

Check-in Counters

Airlines generally favour the provision of individual airline
check=-in counters., The counters should be located reasonably close

to, and be visible from the entrance doors, if possible,

Baggage Flow
After check-in, conveyors should transport baggage directly to

the sorting area, In reverse the baggage from the aireraft should
be speedily conveyed to a distribution centre for passenger
claiming and onward handling through the custom area, .

Alternative methods of baggage transportation should be provided

against the possibility of electrical or mechanical failure.

36
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Passenger Flow

The routes of passenger flow must have simplicity and give ease
of movement, with minimum walking distance and changes of level

particularly while passengers may be carrying their baggage.

Separation of Domestic From International Passengers
The formalities of customs, health and immigration inspections

are unnecessary in dealing with domestic passengers, and it is
normal. ' to separate and direct flow cilannels to be provided for this

category of passenger,

Passenger Information

The information of passenger needs should be readily available
eiﬁher from informaticn desks in the concourse or from easily
readable and internationally understandable signs,

Flight information should be provided in all public areas of the
building either by closed circuit television or by manual or

mechanically operated signse.

Public Address System
Supplementary to the sign system there is the need for

loudspeaker announcements. These should be reduced to the minimum
and be localised whenever possible by restrictions in the number of

microphone inputs and by the use of special restrictive circuits,

Catering

Restaurants and bars should be provided in or near all public
be
rooms where passenger must wait. There must a separate "service"
access for goods and staff to the centralised or separate kitchen

which may also be designed to prepare in-flight meals.
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Canteens should be provided for staff and airport workers in or near

the terminal,

Concessions

As well as providing a service to the public, concessions
provide an important revenue ' -« for the
airport authority. An international terminal should have the
following facilities: |

Bank and Currency Bxchange

Post Cffice

Telephone and Cables Despatch

Hotel Reservation

Car Hire Service

Baggage lockers

Book Shop

Gift Shop

Duty Free Shop

Barbers and Hairdresaers Shops

Lost and Found Stere

Flight Insurance Machines

Hotel Rooms
It is often desirable to provide hotel rooms, for transit or

delayed passenger and crews.

First aid

A first aid room possibly combined with isolation facilities,

will be necessary for both passerger end airport staff,
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Children Nursery

Mothers in trensit with yourg children have the need for a

nursery room with simple cocking and sanitary facilitiec,

Spectators

It is essgentisl, in crder t¢ avoid congestion in the entrance
concourse, that separate stairways or escelators to the observation
areas be built, Restaurant and snack bar facilities may be provided

for spcectators,

V.1.P, Rooms

Provision must ususlly hte wade for the recepticn of V,I,P's
(often of varying importance) by the allocstion of space for military

. guards of honour, and specianl waiting and reception rooms.

Press and Televigicon Rooms

Coupled with the above, space may also be required for Press

Radio and T.V. interviews.

Helicopter Platforms

 Provisicn may be necessary for & heliport.Passenger and beggage

flow arising from this must be considered.

Aecess to Aircraft

The various alternative methods of maving passengers from
terminal to aircraft and vice versa by means of fingers with
satellite lounges, mcbile 1oungeé, buses or telescopic access ways
from fingers directly inte the airceraft or simply by walking must

be considered,



Sound Proofing

Congider the need for and methods of noise suppression by the
use of double glazing on the airside or by the use of carpets,

rubber flooring and acoustic tiled walls or ceilings.

Jet Blast

Provide jet blast deflecting screams where necessary.

Office Accommodation

In addition to the main facilities which must be provided for
passengers, offices and operational spaces must be provided for a

number of other function including the followings:

Airport Management

Administration
Accounting
Maintenance

Operations and Public Relations

Government Functions

Immigration Control
Health Control (including possibly quarantine area)
Customs Control
and possibly for
Post Office Department
Communication Facilities
Meteorological Service

Air Traffic Control

Lo
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Airline Operations

Check = in counters, with adjacent airline office space
information counters, flight operations, for weight
computations, and preparation of aircraft documents

flight and Ground Crew Rest Rooms,.

It will normelly be found necessary to restrict office
accommodation to those functions essential to the administration
and operation of the terminal and even then only to those elements
of airport management, airline operation, Customs, Health and
Immigration whose presence in the building is necessary. At a
large airport separate administrative and tericinal buildings mey
have to be built,

Building Maintenance and Utilities

The space allocated to heating, air-conditioning, electrical
plant, communications systems, fire alarm systems, cleaning services
and to air, cable and heating ducts must be adequate and allow for

future expansion,
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eI Air Traffic Control

An indispensatle element in the operation of a modern
aircraft terminal is the oxistence c¢f the air traffic control
system. Without the airport contrcl tower and radar approach and
departure control facility, the capacity c¢f the airport to handle
traffic would be significantly reducead vhen the weather in worse

than that permitted for visusl flight operations.

The airport traffic contrel tower is the facility which
supervi. 8s, directs, and monitors the traffic at the airport and
in the immediztie sirgpuce, arrivals and departures, up to 8 {rom
the airport. The tower is respongidle for issuing clearances to all
arriving and departing aircraft, providing pilots with information
on wind, temperature, baromgtric pressure, as well as for operating
conditions at the airport and the control of 2ll eircraft poarking

positions, called the ramp arca.

The Internctional Civil Aviation Organisation (I.0eA.Ce)
prescribes two bauic types of flight rules of eir traffic. "These are
known as visual flight rules (V.®. R.) and intrument flight rules
(I.F.R.)e 1In general, V.F.R. means that the weather conditions
are such that the aircraft can maintein safe separation by visual
means. On the other hand, I.FeRe conditions prevail when the
vigibility or the ceiling fells below those prescribed under V.1, R.
In I.F.Rc conditions, safe separation between aircraft is the
responsibility of air traffic control personrel, while in V.®, 3.
conditions it is the responsibility of the pilot. Thus, in V. 2R
conditions there is essentially very little air traffic contirol, and

aircraft are allowed to fly on a 'see and be seen' principle.
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Air traffic contirol monitors flights under VeFe.R, 2and intervenes
only when spperent conflicts between sircraft develop.

This is pascive control. Positive traffic control is exercised
only when I.F. R, applies. Essentiully these rules require the
assignment to specific routes and altitudes anéd maintenance of

pinimum separntions between aircralt.

As the speed of aircraft and the density of air traffic in
the airspace increased, there was more corcern over the possibility
of midair collisions. Thiﬁ concern was substantiated by the
occurence of several such collisiones involving many livas.b
Accordingly, in cartain parts of the airspace, IFR has becn
prescribed regardless of weather cenditions. This is refered to
as positive control airspacqﬁhzuully encompasses the airspace
where high speed jet air operate. Therefore, it can include
the airspace in the vicinity eof the esirports called the terminnal
control ares. Conformity with IFR requires that, prior to
departure, the pilot file with the air route traffic conirol centre
a.flight plan which indicateas the aircraft destination, the desired
routes and altitudeso, This centre is responsible for controlling
the movement of en-route aircraft along the airways snd other
parts of the airspace. The flight plan is continuously updated

ae the flight progresses.

Airport Control Tower service begins when the pilot operating
under VeF.R. first radios in from about 24km to 32km away. I he
is flyirg under I.F.R, and therofore under the control of an air
routes traffic control centre. The first cell is made when the
centre controller transfers to the approach contreoller in the

tower. After the tower controller acknowledges the airplane, he
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radios certain ingtrucltions to the pilot, principelly direction
and altitude of lending pattern, the active runway (the one to
‘uge based on wind dircction), wind direction and velocity,

veather data end altimeter setting. The pilot is then directed to

a pogition in the landing seaquence., After landing, he is given

taxing instructions,

The treud of air traffic control operations is toward more

positive control nocessary to ensure safe operation, especinlly in

those arens where high speed aireraft operate,
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41 CHECKLIST OF BASIC PLANNING OBJECTI
4.1.1 Land Transport

The main aim is to provide fast efficient public and private
trangport facilities between the terminal and transport
networks/centres of population and between agparate terminals,.
Bach interchange with each mode of transport should be in close
proximity to the terminal and routes should be easily intelligible to
the first time user. Particular importance of kerbside length and

car parking capacity should be considered.

4.1.,2 Passenger Convenience and Safety

The passenger is primarily concerned with moving between one
mode of transport (land) and another (air) with the minimum of

inconyeniernce and in shortest time.

Main aimms: The route should involve as short a walking

P distance as possible, preferably unencumtered by baggage,

4 be easy to follow, especially for the first time user;
have the minimum number of changes in level and direction;
be protected from the weather and be safe (protected from
vehicles and aircraft). Particular importance of young or
invalid passenger, late departing passengers and their
baggage, meeting or leaving visitors access to amenities
en route and organisation of necessary control points to

cause minimum delay,

4.1.3 gSecurity and Its Effect Upon Flow Planning

National Security

Main aims: to control the movement of unathorised persons
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and commodities into or out of & country (international
terminals only). Passengers are technically considered to
have entered or left a country at a point within terminal
known as the airside landside barrier. All passenger access
to and from aircraft is prohibited excepted by crossing this

‘barrier points conirolled by government agenciese

4

Control over departures is generally less comprechensive than
over arrivals, applies to passengers only (permitting baggage to be
checked in independently at any conveniently location, landside or

airside) and involves two barrier controls, immigration and customs.

Control over arrivals applies to passengers and their baggage
necessitating the following sequential organisation before crossing
the barrier: health control (locate as close to arrival aircfaft ag
practicable to minimise risk of infection); immigration controlj;
baggage reclaim; customs control. (Note: crossing of the airside -
landside barrier by employees and terminal facilities serving both
areas require special security controls, Note also that domestic
passengers and passengers from countries having reciprocal agreements
may not ¥eqnire processing as above and should have separate and

secure routes to by-pass these controls.

Terminal And Airline Security

Main aims - to prevent weapons (including explosive) from being
carried on board or through the terminal either directly (on the
person indirectly (by transfer from the person or baggage of arrivals,
transit or transfer passengers to departure passcngers prior to

boarding. To achieve this, consider:
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= complete and secure separation of arrival and departure routes at
all stages from gate position to landside/airside barrier

- airport controlled security checks on passengers and hand luggage
at the transit-transfer crossover points to departure areas; and
on departing and arriving at the airside = landside barrier,

- gecurity chacks on luggage prior to distribution to aircraft and
baggage reclaim facilities.

- optional airline checks at gate positions,

Where separation of routes as above cannot be achieved it is
generally impractable to mount airport controlled security checks
on passengers and hand luggage at all arrival gate positions,
therefore protection iz restricted to the most vuluherable areas only
(the public concourse and departure }ounge). The concourse is
protected by a check on arriving passengers and their baggage at the
airside-landside barrier; the departure lounge by separating it from
arrival areas and by checking all passengers and their hand luggage
on entry to it; that is, at the airside-landside barrier and at
transit-transfer points. Though this will not prevent weapons
transfer in other airside areas (and consequent risgk to aircraft),
therefore proviasion would have to be made for airlines to install
their own security facilities at the departure gate position, as it

may be required.

4.1.4 Baggage Handling
Departing Passengers - the system must free them if heavy

baggage at the earliest opportunity, to weight, identify, sort,
security chéck end dispatch the baggage to the appropriate aircraft

safely, reliably and in synchronisation with the flight departure time.



The system may. also accept occasional baggage arriving too late for

normal processing.

Arriving Passengers = the system must make provision for unloading
baggage from aircraft, dispatching to the terminal, sorting, security
checking (if required) and distritution to a baggage reclaim area
for presentation to and convenient identification and retrieval by
passengers. This must be achieved safely, reliably and in
synchronisation with the movement of passengers from aireraft to
baggage claim. For passenger convenience, baggage should be located
as close to the landside transportation facilities as possible - for
international arrivals, immediately prior to customs check at the

airside landside barrier,

Transfer Passenger - provigion must be made for baggage to be either
sorted and transfered direct across the apron or to follow arriving

baggage to the sorting point for transfer to departure.

4,1.5 PExtensibility And Adaptability

Technological, organisational and economic developments can, and
invariably will effect considerable changes in terminal operations.
These cannot be forecast with accuracy, ut within the contraints
of economic feasibility an intuilt capacity for extensibility and
adaptability should be aimed for, capable of implementation without
disruption to normal terminal operations. Areas of particular
concerns: car parking kerbside; concourse; pre flight assembly;
baggage reclaim and sort; airecraft parking stand arrangements; small
increamental increases in the number of stands; security control

techniques,



41,6 Basic Administrative Reouirements

Mrport Management

Main éima - to reconcile all the conflicting requirement of
users and operators within a cost effective design.
Particular concerns: capital cost; running cost (importanse of
making maximum effective use of staff should be considered); user
appeal (to airline operators, passengers and visitors - importance
of passenger convenience, zeneral amenities, V.I.P. facilities, ete.
should be considered); income generation (in additior to landing
feea) the increasing importance of concessionaries being a major

source of revenue should be considered.

Airline QOperators

Main aims -~ to rrovide fast, efficient and attractive gervice
to customers whicii is btoth competitive and economic,
Particular concerns: passenger convenience; passenger Tecilities;
aircreft security:; meirvltenusnce and servieing; maximum utilisaticn
of staff and equipment; minimum twrn round time of aircraft on

the grounde.

Covernment Agencies

The main ageucies are health, immigraticn; customs and police.
Main aims - to adauinister end enforce govermment legislation
affecting internaticnal travel, general law enforcement, ‘ralfic

control.

Aircraft Control Operations

Main eims - to control locel aircraft movements both in flight
and on the ground; to provide facilities and cquipment for the

maintenance of security and safety of aireraft in the air and cn the
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ground to international gtandards.

Ye2 DETAILED DESIGN REQUIREMENTS

-

k4241  Passenger and Visitor Facilities (Landside)

Transport between terminal and centres of population,

Private vehicles - consider vehicle circulation (one-way: airport
entrance direct to car parking and kerbside(s) thence to exit); to

and from cer parking and kerbsides,

Consider separation end control of airside - landside
vehicular routes; passing lanes adjacent to kerbsides; effect of
right - hand - drive on terminal layout,

Car Parking - consider extensibility; weather protection (cars
and persons; check-in facilities; local parking standards;
segregation by user (passenger = arrivals and departures, visitors,

employees), by usage (long~term and short-term parking); location.

Adjecent to terminzl on opposite side of access roads -
congider the problem of pedestrain/vehicular segregation and effect
of mezzamine bridge link between two-level access road on terminall

floor heights.

Adjacent to terminal ends on same side of access road -

consider the problem of terminal extensibility, walking distances.

Above the terminal - consider expense, ramping, extensibility,

vertical access to concourses.

Underground - consider expense, extensibility, ramping,

orientation problems,
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Public Transport - consider:
tracked systems (note terminus and tracked \’c.q}l.lmm?'“*s
pwoanﬁq ~ to terminal, protected passenger access..
bus-coach (note operators' requirements - airline,
charter bus company.
kerbside loading and unloading requirements, parking
and if large numbers involved consider separate
terminus,
- taxi-hire cars (note ranks, upstream arrivals
curbgside drivers facilities, car-~hire parking and office close to
Itemminnl.

- helicopter (note special transportation and security
requirements between landing point and terminal if crossing of the

airside~landside barrier is involved,

L |

= fuelling point for public vehicles.

+ubic

ho2.1.2 Kerbside Areas

Consider - weather protection, baggage check-in facilities,
baggage trolley and wheel chair availability,

safety for vehicle loading and unloading.

4+2.1.3 Concourse Areas
Passenger Facilities = departures
Consider: general concourse area, baggage check-in
arosl. facilities, airline counters and offices,
ol cashiers' desk, porters' room and amenities,
baggage trolley and wheel chair availability,

departures information board, common facilities.
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Passenger Facilities = arrivals

Consider: general concourse area (preferably with separate
vigitors' area), airline counters and offices,
taxi snd hotel reservation facilities (desk or
direct telephone), entertainment and tourist
information agencies porters room aond amenities,
baggage trolley and wheel chair availability,
message board, arrivals information bhoard,

common facilities.

Common Facilities (departures and arrivals)

Consider: 24 hour banking and currency exchange, public
toilets, catering (restaurant, buffet, dar,
coffee lounge) public telephones, post office
and telegraph facilities, airline and club
lounges, VoIlo.P. facilities, nursery, renerally
sitting and waiting areas, first aid medical
facilities, car rental office, lost property
room, place of worship or meditation rooms
(quiet room), press facility, airport information
desk, writing desks, public address systen,
clocks and direction signs, concessionaires
(hairdresser, newsagent, tobacconist chemist,
florist, shoe repair and shine, sonvenirs,

vending machines, advertising etc,)

Vigitors' Facilities
In addition to the above facilities consider = visitors viewing

galleries and lounges.



Possible security controls and revenue generating potential should

be congidered as well,

4v2.104 Check-in Facilities

This is the point at which departing passengers have their
flight generally their seat numbers confirmed, their baggage
weighed and distributed to aircraft. Consider location (landside
in town centre..car park, kerbside, or departures concourse;

airside = at departures gate or holdroom.

- separation of airline information and sales counters

from check-in to maximise throughput.

- individual airline requirements (document storage, power
and telephone, electronic data processing facilities with links
to other check=in position and central control, coupon conveyors,

baggage weighing methods,
F
- flight number and airline signboards.

[ = provigion for out-of-gauge baggage and staff offices.

4,202 Passenger Amenities and Proceseing Facilities
J4.2.2.1 Departing Passangers

Immigration and Customs Control
~ This is generally a combined facility with immigration

control and call-upon customs control when required,

Consider: Immigration desks and associated offices, secure

store and amenities.

5k



Consider:

Consider =

Preflight Assembly Areas - departure Lounge

general vaiting and seating areas; possible separation
of international -~ domestic passengers, concessionaires
(restaurant, buffet, bar, coffee lounge, duty free shop
and store, book stalll, other shops, public toilets;
departure indicator board airline information desxs,
VoloPo facilities; security control on transit - transfer

access, public telephones,

Pre~flight Assembly Areas = hold rooms
Thie is supplementary to departure louage for

handling high capacity aircraft. Located adjacent to

aireraft boarding gates.

general waiting and seating areas
separation of arrivals - departures
late check=in and baggage handling faecility
divisibility and extensibility (%o accommodate
segregated boarding procedwres larger passenger
load factors, alternative aircraft stand
arrangenent.
airline information desk.
Facility for airline .- 1 control.

NOTE = no public toilets should be provided after

1
gecurity controle.
~annDY



4 .20.2,2 Arriving Passengers

Health Control: consgider -
pre-control waiting and hold areas, public toilets,
health desks, examination rooms, doctor and nurses
rooms, X~ray, vaccination and quarantine rooms,

staff amenities, secure access to ambulance bay.

Immigration Control: consider =
waiting area, immigration desks, of fices, interview
rooms, detention rooms, security officers rooms,

dark room, store and staff amenities.

Baggage Reclaim: congider
separation of domestic from international
preclaim waiting with toilets and seating
arrangement bagrage reclaim hall, flight indicator
boards, out-of-gauge facility, unclaimed baggage

store, staff amenities, baggage handling equipment.

Customs Control: consider
'red - green' chanelling (declare, non-declarec)
customs desks and/or beaches, duty rooms, search
rooms = male and female, interview rooms, goode
search room, cash office, general offices, customs
enquiry office (accessible from landside arrivals

concourse), staff amenities and air-crew controls.

02023 Transit and Transfer Passengers

Consider = airline and/or transit-transfer information

desks close to arrival gates, segregate transit passenger
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facilities access to pre-flight assembly areas (note

security controls).

4024244 V.1.P. Passengers

Consider = separate lounge, bar and general amenities

in pre~flight agsembly areas.

4020205 Methods of Connection to Aircraft

Open Apron Approach

(bus and/or walking across the apron)

Consider = passengers safety and convenience (weather
protection, possible changes of level = down steps to
tarmac - upsteps to aircraft, risk from aircraft blast

and vehicles, time to load - un}ood bus and walk,

Passenger Transport Vehicle
Consider relationship to airport - airline operations,

effect apron terminal planning.

Loading Rridge (air-bridge, jetway) Provide a direct
connection at first floor level between aircraft doors and
gate position for use with pier, satellite and linear
configurations.

Consider - maximum gradient of bridge to sill height of
aireraft 1:10 ever short distance, minimum clearance below
for airside vehicles = 4.5m, bridges preferably provided
to portaside doors only to leave starboard side clear for
aircraft servicing, wide-~bodied aircraft generally

require two tWridge connections.
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Ho23 General Terminal Facilities
4e2.3.1 Baggage Handling System

This is the single most important mechanism in a terminal and
it may involve complex automatic handling equipment, The mechanics

of a typical relatively simple system are as follows.

At the departures check-in point baggage is weighed, labelled
and transfered to the primary conveyor for distribution via an
X-ray security check (if required) to the baggage hall. The primary
conveyor may feed”direct onto a straight lire or circulating
accummulator for sorting, or have provision for multiple sorting by
visual or electronic identification of labels on a series of
secondary straight line feeds related to specific flights,.

Baggage is then normally tranafered manually to wheeled container
dollies or baggage carts, for grouping into trains for lowing to

the appropriate aircraft parking stand. Containers will be hosted
direct, baggage carts will require loading out mobile conveyors, for

gtowofgo'wi:thin the aircre,f't baggage.hold.

For arrivals, a separate btut basically similar process carries

the baggage to the reclaim area,

In developing the system, ccnsider - individuel airline
preferences versus advantages of single consolidated system, degree
of automation related to need and cost effectiveness (note fail
safe requirement), alternative baggage reclaim facility using
self-selection direct from containers, synchronisation of system
with passengers Processing times, flexibility and extensibility of
system, safety and reliability (aim to reduce number of handling

operations, changes in level and direction, and apron congestion),



provide for weather protection and accessibilily to all parts of the
system for rapid mainterance in use, storege facilities for early
departures and uncleimed or unaccompanied baggage, security against
loss in transit, facilities for out~of-gauge and late-arriving
departure baggage facilities for transfer baggage processing and

cart storage.

4.2.3,2 Catering

Main catering facilities are relatedto public concourse arcas
(landside) but additional fecilities required for airside departure
lounge, Volo.P. sreas and for employees. Consider -
alternative facilities for delayed passengers
meal service on board of aireraft
serving in-flight type meals within terminal
common servicing of airside~landside facilities (subject to
aécurity control); delivery, receiving and storage areas;
liquid stores; food preparation, kitchen and serving facilities,

staff amenities (dining, changing, lockers and showers).

4.2.3.3 Security

Note additional requirement: to deny access to persons carrying
weapons into areas overlooking airside operations (may require airport
controlled security on viaitoré entering viewing galleries, car
parking areas etc; to prevent loss of property or damage to facilities
and equipment within the terminal and in airside-landside arecas.
(Note protection of goods in transit, vulnerability of airecraft,
control tower, etc: need for ectension of sirside-landside barrier

outside terminal and security checks at all crossing points).
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Administrative and General Support Facilities

Airport Administration

Consider = offices, conference roomg, overnight
accommodation, airport police facilities (offices, detention
rooms and amenities), porters rooms, engineering stores and
workshops maintenance stores, cleaners rooms, general store
rooms, baggage loaders facilities (lockers, rest rooms and

amenitiea),employaes'cantecn.

Airline Operators

Consider - offices in addition to those within the
concourse areas, employees and aircrew accommedation and
amenities (rest roems, changing, canteen ete), computer

facilities, operation and duty rooms,

Building Services

In addition to normal building service consider -
air-conditioning, sound-proofing, public address systems,

flight infoirmation boards control systems, telephone

(internal, public and privatn), telex and computer

facilities, pneumatic tube systems, sewage disposal,

electricity substations and standby generators.

Aircraft and Apron Operations
Air Traffic Control (A.T.Ce) Facilities

Control Tower

Main aims ~ to provide visual control of take-offs,
landings and movements of all aircraft on the ground.
Consider - height relatedto distance from runways and anglec

of vision over local obtstructions, location adjacent to
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terminal but note possible constraint upon terminal

extensibility.

Aeronautical Information Service (A.IoS.)

- meteorological and flight clearance facilities

Consider general planning (location adjacent to control
tower). A.I.S. requirements (general office with clerical,
copying and teleprinter facilities, senior officers room,
sleeping cubicle and storage areas.

Meteorological requirements (general office with clerical,
cartography wind indicator and barrograph facilities,
copying, signals, teleprinter facilities, senior officers

" room, sleeping cubicle and storage areas,

424442 Aircraft Parking Stand Arrangements,

The apron provides the connection between the terminal
bﬁii&ings and the air field, It includes aircraft parking areas,
called ramps, and aircraft circulation and taxing areas for
access to these ramps, On the ramp, aircraft park in the arcas

designated as gates or stands. :

The size of a atand depends on the size of aircraft which it
ié to accommodate and on the type of parking used. The size of the
aircraft determines the space required for parking as well as for

maneuvering.

Aircraft parking type refer to the manner in which the aircraft
is positioned with respect tc the terminal tuilding and to the
manner in which aireraft maneuver in and out of parking positions,
Aircraft can be positioned at various angles with respect to the

terminal building line and can maneuver in and out of parking
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positions either under their own power or with the aid of tfowing
equipment, With aircraft towing, it is possible to reduce the size
of parking positions., It is advisable, in adopting a parking type,
to take into consideration the objective of protecting passengers
from the adverse elements of noise, jet blast and weather, and the
operating and maintenance costs of needed ground equipment.

Evaluation ef aircraft - parking types =~

Nose=in Parking

In this configuration, the aircraft is parked perpendicular to
the building line, with the nose as close to the building as
permissible, the aireraft maneuvers into the parking position under
its own power. 1In order to lcave the stand, the aircraft has-to be
towed out a sufficient distance to allow it to proceed under its own
power, The advantages of this configuration are that it requires
the smallest stand area for a given aircraft, causes lower noise
levels as there is no powered turning movement near the terminal
building, sends no jet blast near the building, and facilitates
passenger loading as the nose is near the building. Its disadvantages
include the need for towing equipment and the nose is too far from

the building to effectively use the rear doors for passenger loading,

Angled Nose-In Parking

This configuration is similar to the nose in configuration,
except that the aircraft is not parked perpendicular to the building.
The configuration has the advantage of allowing the aircraft to
maneuver in and out of the gate under its power, However, il requires
a larger stand area than the nose~in configuration and causes a

higher noise level,
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Aggled Nose-Qut Parking

In this configuration the airvcraft is parked with: t$ nose
pointing away from the terminal building. Like the angled nose-in
configuration, it has the advantage of allowing aircraft to maneuver
in and out of gate positions without towing. It does require a
larger area than the nose-in positions but less than the angled
nose-in. A disadvantage of this configuration is that the breakaway
jet blast and noise are pointed toward the building when the aircraft

starts its taxing manecuver,

Parallel Parking

This configuration is the easiest to achieve from the aircraft
maneuvering standpoint. In this case, noise and jet blast are
Iminimiaed.aa there are no sharp turning maneuvers required. It does
require however, a larger stand position area, particularly along
the terminal building frontage. Another advantage of this
configuration is that both forward and aft aircraft doors can be
used for loading and unloading passengers, although relatively long

loading tridges may be required.

4:204.3 Jet Blast Considerations

Jet Blast becomes an item of consideration in the design of
aprons when the veloecity is sufficient to cause erosion of surface
areas, damege to other aircraft, buildings, or equipment or be
detrimental to the safety of persons in the apron area.

Velocities above 48hr/hr are considered undersirable for passenger
comfort and equipment operation on the terminal area, BExhaust from
Jet aircraft may bring about velocities many times greater than

48km/hr at considerable distances from the operating aircraft,
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st Protection =
Taxiway (for continuous movement of aircraft)

Dense turf T.5m on each side of the taxiway. In geographical
areas where a dense turf cannot be established, other treatments

Ly

should be used instead of turf,

Taxiway (intersection and sharpturns)

Treated area of T.5m on each side of taxiway and extending
90un from the intersection. An additional 7.5m of denge turf or

other suitable treatment should be placed adjacent to the section.

Blast' Fences

These are used to deflect and dissipate the energy of high
velocity wakes of both propeller and turbojet aircraft. The type
and size of blast fence to be used depends on the location and
degree of protection desired. Generally, the closer the fence is
located to the blast source the more effective it 1ig, provided
the extended centreline of the blast wake falls below the top of
the fence, It is advantageous to place fences so that prevailing
will blow over the top of them towards the aireraft. This helps
eliminate disturbing effects of surface winds. Fences should be
designed to dissipate the effects of blast to a safe velocity limit.
Any obstruction, natural and man made could also afford some
measure of protection. Tall hedges and bushes also help to

attenuate sound to some extent as well as attenuate blast.
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4.3 SPACE DETERMINATION

4.3.1 Projections for Ycar 2,000

Population Growth Projection

Year 1978 1985 1995 2005
Population 528,000 964,000 1,400,000 2,000,000
relevance:

the aeronautical demand of a given location usually
maintains a linear reiationship with the population of the
locality.

Statistics of Annual Passencer Movement,

Year 1983 1984 1985 1986
Depertures 290,255 236,267 280,770 266,97
Arr.ivala 260,492 227,220 084,223 273,545
Transit - 921,937 82, 466 52,5694
Total 540,747  5%,520 653,459 599,211
Approximation 0,54 0.56 C.65 0.60

to the nearest million

Bstimation of n Proiectable linesy Model

Year -3 ¥ Xy x?

1983 1 0054 0454 1

1984 z 0056 1,12 4

1985 3 0665 1,95 9

1986 4 0.0 2040 1€

Surmation 10 2675 6401 30
Linear Equaticn: y o= X + on

whero B = nZRy - (Fx)(2y) and <, 7= pPx
n¥x” = (3%)°




-

R

A~ |




>

R >

69

= 4(6.,01) - 10(2,35)
4(30) - (10)°

241:04 - 2 050
1D = 100

= 0,027

u

[
“«l

!
o5
-
X

=3y -
TN
= 2,35 - (0,027) 10
4
= 0052

Projectable linear equation, y = 0,52 4 0.027(x )
In year 2000, x:= 2
1983,x = 1 = 1083 = 108p
1984,x = 2 = 1984 - 198>
2000, x = 2000 - {02
X= 18
¥ = 052 + 0,027 (18)
= 1,006 million (arrual Passengers),
Therefore, in the year 200C, cne rillion and agix thougand Passengers

are expected to travel throug!: Kadune Interrnatioral AMrport,

43.2 Estimation of Peak Howr Passengers

The Federal Aviation Muinistraticn of the United States
Tecommended certain relationships for the computation of peak hour

Passengers from the annual I‘igurea.z



total annual passengers peak hour passenger (%)
20,000,000 and over 0.030
10,000,000 - 19,999,999 0.039
1.000.00’0 2 9'999’999 00040
700,000 ~ 909,999 0-20
100'000 - 499,999 09065
under 100,000 0.120

Peak Hour Passengers

= 0,05 x 1,000,000
= 500 passengers

4.%.% Space Reaquirements

The design index (typical hour passengers) = 50C passengers
Car Parks |

Mlowing 70 = 90% of peak hour pessenger

Assuming one cer per person for total car parking

requirements

7 x 500 = 350
1C0

* 500 = 450
%o
350 = 450 parking lotse

Concourse Areas

Total area of both concourses (arrivals and departures)
including common facilities (exeluding check=in facilities
and restaurents):

2.5m2 - 3.0m2 per passenger per design index

3.0m° x 500 = 1500m°

70
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Check=in f‘acilities
Allowing 1°1m2 - 1.2m2 per passenger per desizn index

1.20° x 50C = 600m°

Degartim Passengers:

Immigration ard Custom Zontirol
2

0.2n% x 500 = 100m
Departure Lounge

Allowing O,Tmzlpar passehgm‘ per design index

0.7m° x 500 = 350m°

Due %o delays, to accommodate accummuletion of passcngers

1.0m° x 500 = 500m°

Shops

0022m°

x 500 = 110m°

Holdrooms
Approximate area = total airecraft capacity x 1.0m2
(excluding toilets)

= 350 x 1.0::12

2
= 350m"

Arriving Passenger:
Health Contrcl - 0.08m° x 500 = A0m°

Immigration Control = allowing 60% of peak hour passenger x 1.()::12
60 x 50C x 1.0m° = 300m°
100

e Claim -
Pre - claim waiting area
allowing 30% of peak hour passengers per 1.0m°

%g x 500 x 1.0m2= 150m2
00
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retrieval areca
allowing 80% of pesk hour passengers

80_ x 500 x 1.0m° = 400m°

100
Customs Control
Allowing 0¢4m2 - 0.5:9.2 per passenger per design index
0o5n° % 500 = 250m°
Pedestrain Movements:
Ramps should not have greater gradient than 1:12

maximum distance Kerbside to Baggage Check-in or Reclain

= 20n
Furthest car park to baggage check-in or reeclaim = 300m
Furthest gate position to " " " " = 370m
Gate to aircraft = 50m

Catering:

T70% of total passengers, visitors and staff use facilities

in ratio;
6% use hllffet/bar . 103]“2 per person - 69}4 of 500 x 1.3m2 = 422.5}!2
2% uge grill/Coffe shop - 1.60u° por person - 255 of

500 x 1.6m° = 200,00m°

10% use restaurants - 1.4m2 per person = 10% x 500 x 1.4 = ‘lOm2

625, 5n°
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Inclusion of staff and facilities:
692,5 + (60% of 692,9) = 1,105,
b4 BVALUATION O BASIC CONCEPTS
There are a number of ways in wihich the facilities of .the
rassenger terminal system are physically arranged, and in which
various passenger = processing activities are performed,
Centralised passenger processing means that all facilities of the
system ere roused in one building and are used for processing’ all
passengers ucing the building. Centralised processing facilitics
may be used to service a large number of aireraft gate positions.
Decentralised processing, on the hand, mean that passenser
processing facilities are arranged in modular units and repeated in
one or more buildirgs. BSach unit is arranged around one or nore
aircraft gate pocitions and serves the passengers using those gate
positions.

44,1 Horizental Distribution Concepts

There are four basic horizontal distribution concepts, as well

as many variations or hybrids which include combinations ol these

basic concepts,
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Bach can be used with varying degrees of centralisation.
These terminal concepts are discussed below. They include:
1« Pier or Finger COnc?pt

2. Satellite Concept

3¢ Linear or Frontal Conecept

4, Transporter, Open Apron or W obile Conveyance Concept.

4ndolet Pier or Finger Concept

The pier concept has an interface with airecraft along fingers
;xtending from the main terminal arca. Aircraft are usually
arranged around the axis of the pier in a parallel or nose-in
parking alignment. Bach pier has a row of aircraft gate positions
on both sides, with a passenger concourse along the axis wvhicn
servea as the departure lounge and circulation space for both
enplaining and deplaning passengers. This concept usually allows
for the extension of the pier to provide additional aircraft
parking positions without the expansion of the central passenger
and baggaée processing facility.

The chief advantage of this concept is its ability to be

expanded in increamental steps as aircraft or passenger demand
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" warrant. It is also relatively economical in terms of capital and
operating cost, its chief disadvantages ere its relatively long
walking distance from curb front to aircraft and the lack of a
direct curd front relationship to aircraft gate positions.

4.4.1.2 Satellite Concept

The satellite concept consists of a building surrounded by
aircraft, which is separated from the terminal and is usually
reached by means of a surface, underground, or above ground
connector the aircraft are normally parked in radislly or parallel
positions around the satellite. It often affords the opportunity
for simple maneuvering and taxing patterns for aircraft, but

lorger
requires,apron area than other concepts. It can have common or
separate departure lounges. Since enplaning and deplaning from the
aircraft is accomplished from a common and often remote area,
mechanical systems may be employed to transport passengers and
baggage between terminal and satellite,

The main advantages of this concept lie in its adaptability to

common departure lounge and check-in functions and the ease of

airgraft maneuverability around the satellite structure.
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However construction cost ig relatively high due to the need to
provide connecting concourses to the satellite. It lacks
flexibility for expansion and passenger walking distances are

+ relatively long.

4 .4.1.3 Llinear or Frontal Concept

The simple linear concept consists of a common waiting and
ticketing area with exits leading to the aircraft parking apron.
It is adaptable to airports with low airline activity which will
usually have an apron providing close-=in parking for threo to six
commercial passenger aireraft. The layout of the simple terminal
should take into account the possibility of pier, satellite or
linear additions for terminal expansion. Aircraft are parked
along the face of the terminal building. Concourses comnecect the
various terminal functions with aircraft gate positions.

This concept offers ease of access and relatively short distances
if passengers are delivered to a point near gate departure by
vehicular circulation., XExpansion may be accomplished by linear
extension of an existing structure or by developing two or‘more

terminal units with connectors.

7
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These concept provide direct access from curb front to

aircraft gate positions and afford a high degree of flexibility

for expansion.

4.4.1.4 Transporter, Open Apron, or lMobile Conveyance Concept

Aircraft and aircraft-servicing functions in the transporter
concept are remotely located from the terminal. The connection to
the terminal is provided by vehicular transgport for enplaning and
deplaning passengers. The characteristics of the transporter
concept include flexibility in providing additional airecraft
parking positions to accommodate incereases in schedules or aircraft
size, the capability to maneuver an aircraft in and out of a
parking positions under its own power, the separation of aircraft-
servicing activities from the terminal, and reduced walking distances
for the passenger,

The concept minimises the level of capital costs since the
building efficiently uses minimal departure lounge space and has
gaté positions for transporters rather than aircraft. It offers
high deg?eg of flexibility in both operation and expansion,

Aircraft maneuverability is very high, and a separation between
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landside and airside is very obvious. The uéé of mobile lounges
-to convey passengers to and from aircraft can increase
passenger-processing time, and unless scheduling is carefully
coordinated, unnecessary delays may result.

Concept Combinations and Variations

Cominations of concepis and veriations as a result of
changing conditions experienced from the initial conception of the
airport throughout iis lifespan. An airport may have many types
of passenger activity, varying from originating and terminating
passengers using full range of terminal services to passengers
using limited services on commuter or sommecting flishts.

Each requires a concept that differs considerably from tlie
other, In time, the propertion of traffic handled by flights may
change necessitating modification or expansion of the facilities.
Growth of aircraft size or a mew combination of airecraft types
servicing the airport will affect the type of conceptes In the same
way, physical linutations of the site may cause a pure conceptual
form to be modified by addition or combindfions- of other concepts.,

Combined concepts acquire certain of the advantages and

disadvantages of each basic concept.
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A combination of concept type can be advantageous where more
costly modifications would be necessary to maintain the original
concept. For example an airline might be: suitably accommodated
within an existing transporter concept terminal, while an addition
i3 needed for a commuter operation with rapid turnovers yhich
would be best served by a linear concept extension., In thig
situation, combined concepts would be desirable.

« + Nertical Distribution Concepts

The basis for digtributing the primary Processing activities
in a passenger terminal among several levels is 2ainly to separate
the flow of arriving and departing passengers, The decision on
- the number of levels a terminal facility should have depends
Primarily on the volume of passengers and availability of land for
expansion in the immediate vicinity, Tt may also be influenced by
the type of traffic, such as domestic, international, or commuter
Passengers being procesaed,_by the terminal area master plan, and
by horizontal Processing concept chosen,

With a single~level system all Processing of passengers and
baggage occurs at the level of the apron. Separation between

arriving and departing Passenger flows is achieved horizontally,
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amenifies » and administrative functions may occur on a second level,
With this system, stairs are normally to load passenger on
aircraft. This system is quite economical and is suitable for
relatively low passengers.

Two-level passenger terminal syctems may be designed in a
mmber of different wayse 1In one type, the two levels are used to
separate the pna;senger-processing and the baggage~hendling
activitiees occur at the lower apron level. The advantage of
raising the passenger-handling level is that it becomes
compatible with aireraft doorsill heights, allowing convenient
interface with the aircraft. Vehicular access occurs on the upper
level to facilitate the interface with the processing system.

Another articulation of the two lavel system separates the
arriving andfﬁeparting passenger streams. In this case departing
passenger-processing activities occur on the upper level, and
arriving passenger-processing including baggage claim occurs at
the apron level, Airline operations and baggage handling also
occur at the lower lecvel. Vehicular access and parking occur at

both levels, one for arrivals and one for departures, and parking
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can be surface or structural.

Variations in these basic designs may occur when traffie
volumes or the type of traffic so requife. For example, for
interqational airport terminals, a third mezzamine level may be
needed for international passengers. Also, at large airports
where intra-airport transportation systems operate, a special level

may be nceded to provide for these systems,
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B CASE STUDY ONE
A DULLES INTERNATIONAL ATRPORT
Architect: Eero Saarineu and Associates, Hamden,

Connecticut, U.SeA.

Spongor: Metropolitan Washington Airport Authority

Situation: Tkm North-West of Chantily, Virgina,

Washington, D.C., UsSeAe

milt: 1958 - 1962

Reference Location: Longitude 28° 561 39 W
Latitude 77° 27 24" N

Elevation: 95m above sea level

Terminals: Two level passenger terminal, separate

general aviation terminal and three cargo

buildings.
Mrline Operators: 14 scheduled carriers and 2 commuter airlines
Traffic Volume: 1970 1975 1976 1977 1978
gz:::gg“ 2,157,463 2,528,407 2,841,495 2,867,782 3,189,954
51.2 | Historical Background

The need for a second airport to serve Washington, D.C. became
apparent shortly after the close of the World War II. '{he second
Washington Airport Act of September 7, 1950 as ammended by a
congressional Act of July 11, 1958, approved for the construction,

protection, operation and maintenance of a public airport in or within
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the vicinity of the District of Columbia.

513 Architecture
A compact two level structure 180m long and 60m wide without

fingers. It can be readily expanded to 360m in length by adding

90m extension to either end.

The public parking lot is slightly lower than the ground floor
of the terminal., This permits a passenger flow that effectively

separates enplaning and deplaning passengers.

A centrelly located south concoursge contains a passenger
lounge area, a restaurant and an observation deck on the on the main

floor. The lower floor contains offices.

5.1.4 Functionality

Enplaning passengers enter through one of the eight entrances
located directly in front of the airline ticket counters and walk
less than 70m to the mobile lounge. Enplaning passengers leaving
cars in the public parking lot (lower level) ascend to the ground

via a short ramp and an escalator to the main floor level.

Deplaning passengers descend through one of the two escalators
directly in front of the mobile lounge doors and land in the centre
of the baggage claim area. A short ramp links the baggage claim

area to the public parking lot.

54145 Structure
The roof is supported by a row of columns 12m apart, 20m high
on the approach side, and 12m on the air field side. It is made

of light suspension btridge cables between concrete panels of the
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of the roof deck fit., The concrete pillars are sloped outward to

counteract the pull of cables.

5.1.6 Concept

In order to minimise tremendous distance covered to, aircraft
and to satisfy the increasing need for flexible interior space a
transporter depature lounge was invented. The transporter departure
lounge on wheels and stilts is a part of the terminal which detaches
itself from the building and travels out to where the aircraft is

conveniently parked or serviced.

5:1.7 Conclusion
The merits of the above case study are enumerated
below:
— Commendable departure lounge that satisfies
passenger convenience requirements.
— BEffective separation of enplaning and deplaning
passenger traffics.
— Lateral expansion possibility.
— Flexible interior space.
— Decentralised entrance system.

-~ Symbolic architectural expression.

Demerits Include

— Restrictive expansion possibility, expansion is only
possible laterally.

~Uneconomic departure lounge system, - operational coat
is high but could be economically reasonable where there
are highly scheduled peak traffic flows.
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5.2 R CASE STUDY TWO
5.241 NEW YORK INTERNATION RPORT

Terminal Building for United Airlines

Architect: Skidmore, QOwnings and morell
Sponsor: United airlines

Situation: New York, United States of America
Built: 1958 = 1960

Reference Location: Longitude 74° West

Latitude 41° North

5,262 Echitecture
This structure was designed for smooth and rapid handling of a

large volume of visitor and passenger traffic. The passenger enters
the terminal through one of several vestibules and after checking in
proceeds by escalator to the upper level, where there are restaurants,
new stands, wash rooms and spacious lounges. He continues through
one of two glassed = in-*fingers with waiting rooms and over.

passenger bridges directly to board his plane.

The incoming passenger arrives on the upper level and rides
down the escalator to the baggage claim area. The manual handling
of baggage is reduced to a minimum by the fully automatic conveyor

systems which operatesunder the building.

5.2-3 Structure
The main structure is crescent shaped and is adapted to the
idlewild master plan. The apron finger differsfrom each other

because of the variance in loading procedures of the United Airlines

jets and those of its tenant, Delta Airlines.
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The total length of the main structure is 210m; it is 36m wide in
the centre and 30m at both ends. The roof cantilevers 8.4m along
the side walk of the entrance wall and 4.0m at each end and along

the apron side.

Aluminium = faced steel columns enclose large window areas
of clear glass or black precast concrete exposed aggregate panels.
The fascia consists of sheet aluminium and the soffits of the
overhang are finished with cement plaster, The frame structure,
staircases and fascias of the fingers, more exposed to jet
exhaust, are painted black. The steel framing is fireproofed with
vermiculite. The concrete slab ground floor, accommodating
operational facilities, like the structure itself is supported on

an extensive pile foundation system,

51204 Concept
The pier concept of the terminal area has an interface with

the aircraft along the fingers extending from the main terminal
buildings Bach finger has a row of aircraft gate positions on both
sides, with passenger concourse running along the axis of the pier
which serves as the circulation route for both enplaning and

deplaning passengers.

525 Conclusion
The merits of the above case study include:
— The structural system allows flexible manipulation
of interior spaces.
—~Thé’is expansion possibility.

~Climate responsive design - adequate overhangs



meant for shading.

Service, Administration and Public spaces are well laid out.
Baggage handling system is operationally efficient.

fonant Airline space is well carve.d out to ensure privacy.

Decentralised approach system to ease traffic.

The demerits are enumerated as well.
Possible congestion leading to an overstretch of passenger
facilities e.ge. common circulation routes along the piers meant
for both enplaning and deplaning passengers.
Terminal concept requires passenger to walk a considerable distance
and also requires a large expanse of apron ares.

Restrictive expansion possibility.

1



92

5.3 CASE STUDY THREE
5.3.1 JOS RPORT
Architects: Adenrele, Omisore, Adebanjo Associates

9 Nnamdi Azikwe Street, Lagos.
Sponsor: Nigerian Airports Authority
Situation: 31km off Jos Metropolis
Airline Operators: Nigerie Airways, Okada Airline
Runway Dimension: 45m x 3000m
Blevation: 350m above sea level
Locations Longitude 13° 01' Bast

Latitude 050 15 DNorth

Be3e2 Functionality
5630201 User Group One =~ Passengers

An enplanning passenger drops along the curb, and enters the
ticketing hall to check - in his baggage. He remains in this hall
until he is issued a boarding pass. He proceeds to the departure

lounge which leads to the apron through a 24m long finger structure.

The deplaning passenger enters the terminal building through
a similar 24m long 'arrival' finger structure into baggage claim

area.

it
~ Bffective separation of enplaning and deplaning traffics.
~ QOpenness of connector elements.

~ Space manipulation of centrally positioned functions such

as VoI.P. lounge and réstaurant.



93

Demerits

Ticketing hall not adequate for peak hour eapacity.lnadaquate

seating facility to cope with possible congestion of departure
aivlings

lounge which may arise from the inability of operating&to meet

their schedules.

530202 User Groups Two - Operating Airlines

Nigeria Airways sells ticket and checks - in passengers in
the ticketing hall. Its office accommodation lies behind the
ticketing counters. The station managers and the general office
along with air-crew rest room lie on one side while the duty officer
and records personnel overlook ticketing and checking = in

procedures from their offices on the other sides.

Okada Airlines sells ticket and checks = in passengers in the
same ticketing hall but has its administrative facilities along the

corridor that leads to departure lounge.

Merits
The Nigeria Airways spaces by virtue of their location encourages
operational efficiency, for instance, the station manager overlooks

the aircraft parked on the apron,

Demerits
Tenant spaces meant for Okada Airlines hinder operational efficiency.

Lack of first aid facility.

533 Structure
A system of columns and beams of varying dimensions.

The internal columns accommodate drain pipes running down their



heights, The walls are of masonry construction. The roofing
system comprises of reinforced concrete (damp proofed) decks
finished with screeds The foundation is of deep strip type with
a system of underground beams running below load bearing vertical
elements. The staircase is a dogleg type having risers of 17.5cm

and treads of 25m finished with marble slabs of 27.5cm,.

5|304 Finishes

ol

The facade i8. stone-faced and other sides are smooth plastered

and painted. Soffits are finished with acoustic tiles suspended on

metal bearers. Floors are finished with regard to their functions:

Polyvinyl Chloride (PoV.C.) tiles in offices, quarry tiles along

corridors and passages, non - slip cement finish in the cargo hall,

precast concrete slabs on concrete bed for both enplaning and

deplaning curbn platforms.

51345 Conclusion
Merits
- Functional selection of finishes.
- Expressional effect of stone-facing along the main facade,
it localises the entire architectural piece.
~ Openings are wide enough to allow adequate daylight
illumination.

Demerits
- Ineffective shading device for offices
— Drain running through columns constitute a menace to

the structure.
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Kaduna i, ove of thy colenial towvms of Wigeria, and had a
population of 149,910 by 1963 census,' It was founded to servé?the
capital of the Northern Nigeria. Upon the creation of states in
1967, it became the capital of the Nerth Central State.s In 1976,
it became the capital of Kaduna State which was split in late 1987
into two = the north constituting Katsina State and the Jouth
remaining Kaduna State. Xaduna still remains the capital of the
new Kaduna State. However, the loss of a substantial part of itas
administrative hinterland has not affected the growth of the city
which is now experiencing shortage of office and housing
accommodation, Industrial and Military establislments have

immensely contrituted to the continuirg growth of the ecity.

60101 Location and History

Kaduna is located on latitude 10° 30' ¥ and longzitude
7° %0' E at a distance of abnut 030 kilometre from Lagosf’ﬂﬂm oity
derives its rame, which means the place of crocodiles from the
crogodile infested river which is its main physical feature,
Its central position in the former Norithern Region, ready
accessibility by both road and rail and availability of a river
were important considerations in the selection of the site Tor the
capital city in 1917, Ten years later when the eastern railuay
mainline was tapped from Port~Narcourt, the city became a major
rail junction and the biggest pascenger exchange point for trains

from ¥Kano, Kaura llamoda, Port-Harcourt and Lagos.

Although Kaduna was originally tuilt as an administrative

capital, it was also to become an important industrial city and a
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major military training centre. These functions have combined
to make for its rapid growth. Two years after ita foundatioen,
Kaduna had a population of 3,000 which rose to 5,400 in 1921 and
10,620 in 1931, 1In 1952, there were 44,%4C peovple and ten years
later the population hag increased to 150,000;; As at 1985, the
population was projected at 964,000, The growing importance of
Kaduna as an industrial centre has attracted more immigrants.
Despite the fact that the administrative importance cf the city
and its labour force had been reduced due to the creation of

several new states, tiie city has maintained a steady growti.

64102 Physical Features

River Kaduns, one of the important tributaries of River Niger
is by far the mest dominating physicel feature of the site of
Kaduna winich is built on a rolling platean about 600 metre above
sea level., The monotony of this grass land rolling country is
broken in many places by selid gramite inseldbergs which rise a
few hundred metre above thz surrovnding plains Much of the
plateau swrface is dissected by Wroad shallow valleys, some of
vhich are dry for most of the year., Apart from small forest
reserves located in the West and North of Kaduna, these valleys are
only areas of extensive woodland since the interfludes have been

largely deferestad by continuous cultivation and bush fires.

Kaduna district is underlain by granite rocks of the Dasement
Complex.* Over most of the area, these rocks have weathered to from
deep layers of fine textured soil -~ which become water~logsed when
it rains and dry out cracking during the dry season, The heavy

rainfall (127.5¢m) has contributed to the incidence of gully
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erosion along valley slopes; nud the headward retreat of those

gullies has left many flat topped lateritic capped residual hills,

6o1o3 Commerce and Industry

Kaduna iz both an industrial and a commercial city. As at
1980, manufacturing was by far the largest employer of labour.
Industrial growth has taken place meinly in Kaduna South whici is
mapped out as the industrial zone of the city. The largect
category of indugtry is the textile industry. ¥aduna Textile
Company was establisned in 1958, By 1972, there were six éextilo '
factories in Kaduna namely, Arewa, United Nigeria, Norsprin;
Wortex, llorthern Nigeria and Kaduna Textilem, The location of
Kaduna near the Nigerian Cotton belt has contributed immensely to

this rapid growth of the industry.

Other industrial establisiments include the ordinance of
the Federal MHinistiry of Defence, Peugeot Automobile of Migeria,
Kaduna Refinery and several treweries. There is also a good
number of medium snd small scale irdustries such as printing,

furni ture and metal workse
316018

The main ccmmerecizl cenire of the ecity is located in Naduna
North and consists of the Central larket, the Central Business
District along Ahmadu Pello Way and the principal thorouch fares
of Sabon Cari. Commercial activities have been expanding and
consiasts mainly of retajl and whelesale trade in a variety of
commodities, CSome of the hipger establichments are As . Loventis,
Ko Chellarams and Son, the United African Compaay (UV.A.2,) and the
United Technical Company (UoTeC.). These establishments played

the dual role of agricultural produce buying agents and

u!‘r ‘:l-: n "J : TR :- gy T

distributors of manufactures goods £111 the ,%Q%l; ELL‘—L '._}N:;'.:L;l\.'\
PR SN '\I'hFR‘A "
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Barely all of them have now established supermarkets which have
been guaranteed protection by the enactment of the indigenisation
decree. The central market provides a different category of
shopping facilities, similar in some ways to the roadside traders

who are found along the major streets in most of Nigerian citics.

6.1.4 Services

Bducaticnally, there are several primary and post primary
institutions in Xaduna helonging to both the government and the
private sector. Cther educational establishments are the

Nigeria Defence Academy and the Airforce College.

Compared with other cities in Wigeria, Kaduna has a good
number of health care delivery facilities. They include the
National Eye Centre, a general ho;pital, a teaching hospital, a
military reference hospitel, an infections disease hospital and

a psychiatric hospital and several private clinics.

Kaduna also has a-gbod nunber of hotels, tourist attractions,
fecreational and sports facilities. Besides the aeronautical
ﬁamand of Kaduna and its environs had warranted the establishment
of a new aiéport along Mando Road, a few kilometre outside Kaduna
metropolis. The o0ld airport which served for both military and
civil use was totally phased into military vse having been replaced

by a new one for civil use, located few kilometre from the old cne.

6.2 Airport Site Selection
The individual who undertoken the selection of a site suitable

for new airports must first establish certain outeria which will
serve as a guide in the determination of its proper location and

‘.Eize;‘ Hoét of these criteria are however applicable to the
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expansion of existing airperts. The location of an airport will
be influenced by the following factorsz’

1« Type of development of the surrounding area

2. Atmospheric and meteorological conditions

3e Accessibility to ground transport

4, Availability of land for expansion

50 Presence of other airports and availability of airspace

in the arca.

6. Surrcunding obstructions

7. Economy of Cecnstruction

8, Availability of Utilities

9., Proximity to aeronsutical demand

Type of Development of the Surrounding Area

This is an extremely important factor, since airporti
activities, particularly from the standpoint of noise, are often
objectionable to the airport's neighbours. A study of current and
prospective uses of land adjacent to Kaduna International Airport
reveals their compatibility with airport activities, The airport
is located several kilometre from the metropolis., Besides, the _
surrounding under-developed thick~forested area forms a tuffer

zone between the airport and the metropolis.

Atmospheric and Moteorological Conditions
The presence of fog, haxe and smoke reduces visibility and
has the effect of lowering the traffic capacity of an airport, since
" the capacity when visgibility is poor is less than when it is good.
Fog has a tendency to settle into areas where there is little

wind, Lack of wind can be caused by surrounding topographye.

Likewise, smoke and haxes are present in the vieinity of large
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The present of site of Kaduna International Airport offers
characteristics which are commensurate with aviation needs.
It is located several kilemetre from the industrial zone of

Kaduna South,

Accessibility fo Cround Transportation

Trangit time from the point of origin to the wltimate
degtination Tor passengers and snippers of air freight is a
matter of major concern, In many ceses, the ground time exceeds
the air time by a considerable margin, VWith the introduction of
jet transports the margin has increased even more. For a journey
of 640km between two large metropolitan areas, ground times can be

as much as twice the air travel time.

Access to airports is required not only by air passengers Wt
also by other users of the airport, such as employees, visitors,
spectators, trucks hanling freight, and husinesses dealing with the
airport's tenants., Statistics have showm that the private
automobile is the major form of access to the airport for both
passengers and cmployees, It is e¥pected that this trend will
contime in the future despite greater availadility of mass
transite Although air cargo is growing rapidly, truck traffic is
not a major contributor to airport traffic. However, the
rumber of trips by airport employees can be lacger than the
numbered generated by airline passengers, This depends on the size
of the airport and the presence of commercial enterprises or large

maintenance facility at the airport,

In order to minimise delays and prevent congestion, the

circulation of traffic in an airport should generally be one way and
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counterclockwise, The road should be wide enough to permit
passing. This is exactly the case in Kaduna International
Airport.

Availability of Land for Expansion

In a fiold ﬁs'dynamio.as aviation it is necessary to
;cquire land in advance or to be able to acquire sufficient real
estate in the future for expanding the airport plant.
Historically, as the size of aircraft and the volume of traffic
inecreased, runways have had to be lengthened, terminal
facilities expanded, andladditional support facilities provided,
Sufficient real estste iz available to accommodate posaible new

facilities in Kaduna International Airport.

ressnce of Other vorts and Availability of Airspace

The operations at other airperts in the area mus be carefully
analysed when a site for a new airport is selected or when
additional runways are provided at an existing airport.
AMrports should be located at a sufficient distance from each
other to precent airecraft which are maneuvering for a landing ot
one airport from interfering with the movements of aireraft at
other airports. The minimum distance between airports depends
entirely on the volume and type of tfraffic and whether the airports

are equipped to operate under poor vigibility conditions.

Maneuvering in the air is vastly more complicated during
periods of poor visibility, Under instrument flying conditions,
air traffic control segerates aireraft using the airways and
maintains control until each in turn iz cleared for an instrument

approach tc the airport,
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The location of Kaduna International Airport is consistent
with the overhead airway traffic patterns so as to prevent

conflicts in traffic flow,

Surrcunding Obstructions

Sites should be selected so that approaches necessary for the
ultimate development of the airport are free of obstructions or
can be cleared if obstructions exist. The provision and
protection of adequate approaches to an airport will necessitate
height restrictions in the airport turning zones ard in line
with runways. In Kaduna International Airport, the required
clearances for the approaches to the runways and in the maneuver
" area directly above and adjacent to the airport have dbeen

respected,
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Tal FLECTIONS ON TH: NIGERIAN ATR TRANSPORT IN

= the views of the N,A. A officials

Airperts are part of a complex economic and social systen.
Like highways and other forms of transport, they constitute
important elemants ¢f the infrastructure of a nation. To the
extent that they influence the pattern and speed of regioral
development, a purely technical approach to their design is
inadegquate. Tf transport planning is to be responsive to the
aspirations of a country, it must be sensitive fto prevailing
cultural vaiues and scecial desires, Subtle interactions exist
between the public and the design of any airport. They will
determine both the nature and demand of airport services and,
consequently, the role, size and form of the airport itself.

e will, therefore alro learn how %o medel these economic and
social forces, and how to anticipate and deal with +hairp
conaequenccsu‘

Perscnal intorviews with varicus officials of Nigeriun
Alrports Authority revealed some siriking lacts aﬁout the air
transport industry in Wigeria., The Airport Manager, Jos Airnort
contended that the future of the industry is bleak. ile clzimed
it is tied to the cconomy. In MNigerina, the purpose of travelling
is solely Ysiness and not pleasure unlike in the advanced
countries of the world., According to him, tlhe remedy lics in the
evolution of a national transport policy that links all modes of )
transport. Presently rcads are over-utilized, rail is underequipped
and inefficicat while air transport is expensive. This is as a

result of the recent reduction of government subvention and

increasing cest airerafts and their spare parts, and aviation fuel,
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two basic commodities that are imported into the country at the

present unfavourable foreign exchange rates.

With respect to congestion in airport terminal buildings,
this arises from flight schedules not being strictly adhered to.
It is not unusual for 7.00am flight to delayed till 11.00am, at
which time passengers for the 11.00am would have arrived.
Meanwhile, 1.00pm flight passengers are rushing down to checlk=~in
early for their flight. 1In effect at any one time there may be up
to three batches of passengers in the terminal designed for just a
batch,

The problems of the air-transport industry are not so
different from thoce of other vital sectors of the economy like
health. Inaccurate data remain the bane of these sectors.

Faulty projections of airport users, in the words of the Ilead of
Operations, Jos Airport have led to congestions éhich in turn
resulted to an overstretching of existing facilities like toilets.
Indeed, seats often become inadequate Tor passengers at peak

periods winile at other times; many may be unoccupied.

Alrports in the developed world care so much about the
welfare of their passengerss In Nigeria, this is not the case.
Apart from the problem of congestion earlier identified, lack of
flight information display systems, meditation rooms, indoor games
for stranded passengers and nurseries for nursing mothers while at

the terminal characterise most of our airports,

It is becoming increasingly difficult to understand the
“hoti*e behind the establishment of airports in Nigeria.

A pertinent question being asked is "Why are airports being
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established = as a public utility or as a commercial venture?

The answer to this question holds a judicious use of our airports.
However, when one realises that staffers of the Nigerian Airport
Authority cannot provide an answer to this question, %hen : iy

seems for a long time to come our airports will continue to drift
ainlessly as the basis for their establishment remains a wild guess.
Vhat is known is that there are airports that were established for

political expediency.

There igc also a need for airport users to develop a maintenance
culture so as to keep running coats on airport facilities to the
minimume The airlines and the airport authority could possibly
exploit related ficlds like tourism, internal cargo handling so as

to boost their revenue gencration.

There iz an overriding need to match airport designs with the

regional peculisrities of their location such as climate.

Designs should take cognizance of the technological development
and climatic status of the location of airports. 1In Nigeria,
where power supply is erratic and thus unreliable, caution should
be exercised in the incorporation of building services which are
fully automatic and that might not be casily replaced in case of
poaaib}e breakdown, An crample is the split air-conditioningz

system in Port-Harcourt International Airport which has since

broken dowii.

A case in view is thz XKaduna International Airport.
First operationasl in July 1983, the airport presently originates
international flights in addition to its domestic flight operations,.
However, there is still controversy whether the airport is trully

international or not.
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In the words of the Public Relations Officer of the airport,
what makes an airport an airport international is neither its
size nor its annual average passenger volume, but the functions
it serves and its facilities. According to him, Kaduna airport
enjoys the recognition of the International Civil Aviation
Organisation (I.C.A.0.) as an international airport., To the
credit of the airport are such facilities as 3~km runway
capable of taking any of the Peeing - 747 series, conirol toweﬁ
and a fire and rescue service facility. Although immigration and
custom services are only made available when necessary,.

They could be summoned at short notice on a 24=hour basis,
Deficiencies such as befitting terminal buildings and rental

spaces are hindering its commercial viability.

Seasonal factors affect the viability of this airport.
These include student vacations, festival periods, convocation
ceremonies of institutions like Ahmada Bello University,

Kaduna Polytechnic, Nigerian Defence Academy and Command Staff
College, Jaji. During these periods, there is a very heavy air
traffice The same is true of gtate vieits which are usually
accompanied by a conaiderable entourage. Other factors include
the establishment of non-scheduled carriers namely XAR0, GAS and
OKADA airlines, and their recent promotion to the status of
scheduled airline operators. The recent inception of transit
flights in the airport has algo added an econcmic viability of
the airport, in the words of the Principal Airport QOperations
Officer,is very encouraging.- The future seems brignt if the
required facilities are quickly developed. However, there is a
need for airline operators to tuild up trust in the minds of the

people. The level of economic activities of the people will algo
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contribtute to the viability of the airport., BEqually important
is the catchment area of the airport, any reduction in this area
as a result of the establishment of another airpoert nearby might
affect ite viability. Against this background, it is worth

saying that the airports viability is not in doubt.

With the recent export drive, a tright future awaits the
air-cargo sut-industry =~ an erea that had been taken care by the
airport land-use plean. The concentration of industries like the
Defence Industries Corporation (a military ordinance company),
the Refinery and Peugeot Automotile of Nigeria in Kaduna and in
nearby towns like Zaria, and to the newly created state of
. Katsina, there is every hﬁpe that the air cargo industry will
definitely pick up in the airport, in fect, as the sole one in the
north Lagos presently boasts of the only well equipped cargo terminal.
Furthermore, Kadune, Kano and Katsina are important agricultural areas
with recent concentrations of mechanized agricultural outfits.

The products of these egricultural processeg will also brighten

the hope for a successful air-cargoe industry.

The above points hold true for Kaduna due to its strategie
location being a nerve centre of cconomic esctivities and its near
central location. They may hold true for any other airport but

caution should be exercised in applying them unguardedly.
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Te2 BRIEF

The new Kaduna International Airport was forced into
operation upon & predidential order to airlift hajj pilgrima to
Jeddah, Saudi Arabia in July, 1983, Although demand had already
outstretched the facility capacity of the old airport which was
being shared with Nigerian Air Force, the basic_technical

facilities were barely ready as at the inception of the new
airport.

Deficiency of certain facilities such as proper terminal
buildings in the new airport is obviously hindering its
commercial viubility. A passenger terminal complex is to he
designed for the airport. The complex must comform with the

airport master plan being the concept of ultimate development.

7¢3 BRIEF DRVELOPNENT

According to the Internationel Civil Aviation Organisation,
an international airport is that designated by the contracting
‘state in whose territory it is situuted as an airport of entry or
departure for international traffic, where formmalties incident %o
customs, immigrations, public health, animal and health quarantine
and similar procedures are carried out, In essence, the function
of an airport and its facilities make for its international status,
International flights are occesionally originated from Iladuna.
Despite its viatility in domestie flight operations, it algo serves
as a reliever airport for bofh Kane and Abuja International
Airports (that is providing an alternative landing facility for an
approaching aircraft in case it should be difficult landing in their
actual destination)s The essentizl facilities that make for the

technical competency of an internationsl airport are available in
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gerviceable condition. They include the runway fire and rescue
service facility and control tower. The runway can take the
heaviest commercial aircraft =— Poeing 747 series and other
wide-bodied aircraft. BResides, government agencies required to
facilitate and regulate international travel such as Customs,
Immigration and Public Health departments cculd be summoned on

short notice.

The terminal area is the major interface between the airfield
and the rest of the airport. It includes the facilities for
passenger and baggage procesaing, cergo handling, airport
maintenance and coperations, and adminigtrative activities.
Ideally, the passenger terminal system is the major connection
between the ground access and the aircraft. The purpose of this
system is to provide the necegsary interface between the
passenger and the airport access mode, to process the passenger
for the origination or temination of an air transport trip and to
convey the passenger and the baggege to end from the aircraft,
However, site investigation revealed the temporary structure of
the air traffic control tower and the wrong location of the
‘airport authority office acccmmodation., So these two facilities
shall constitute integral parts of the development scheme of the

proposed passenger terminal complex.

T3 SCHEDULE OF ACCOMIODATION
Airport Terminal Space Facility Space Raquirement/m2

Car Park 10,000
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Passenger Terminal -

Concourse areas 1,500
Departure lounge 500
Shops 100
Holdrocms 350
Baggoge claim: waiting area 150

retrieval area 400
Catering 1,100

Airecraft Information Service =

Chief of Air Traffic Facility %0
Senior Air Traffic Controller 30
Senior Signals Offic;ar 30
Meteorological Suprintendent 25
Computer Room (teleprinter) 25
Staff Rest Room 25
Signals O0ffice Y
Equipment Room for Signals 25
Battery Room for Signals 25
Radar Stimulators and Apparatus 60
Meteorelogical Communication Centre 60
Met. Brieffing Office 70
Airport Management -~
Airport Manasger 50
Public Relations 40
Arport Operation 40
Accounts 40
Personnel 40
General O0ffice 80

Coffee Room : 15



Conference

Building Maintenance

Airline Operations -
Office Accommodation
Staff Lourge

Airecrew rest room

Government Agencies
Nigerian Air Force
Customs
Imrigrations

Public Health

200

500

200

120
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SUMMARY

The whole write-up could be grouped into three by virtue of
their context, namely, problem definition, problem étudy and
design report. The first three chapters were introductory. They
defined the research proposal, established a basis for its

necessity and discussed relevent issues,

The following three chapters constituted the problem study,
They include program study, case studies and site study. A
comprehensive study of the program requirements, a survey of

"~

elevant case studies aﬁd a thorough investigation of the site

am

were carried out respectively.
The relevancy of case studies:

1s Dulles International Airport, It is the only airport that
~adopts solely the transporter terminal area concept which
“is a kind of the two basic terminal layouts, The main
challenges were maximum flexibility to cope with future
t}

possibility and, its symbolic and expressive architectural

envelope,

n2e New York International Airport, United Airlines Terminal,
This terminal was designed to accommodate tenant airline
(Delta Airlines) in addition to the main occupant., The
Nigerian situation gives rise to the idea of the national
flag bearer, Nigeria Airways as being main occupant and
other airline operators as tenants, This case study also
enabled a thorough study cf the second

T kind of the two basic terminal layouts,



3 Jos Airport. This is typical airport designed by Nigerian
Consultants, Its facilities were designed in a manner
such that with a minor extension, intermational facilities
could be accommodated. The main challenge was the building
design with respect to the climate, 'This particular study
enabled the author to have a feel of Nigerian Airport

System,

Being a development scheme, the site study enabled a
thorough investigation of the existing facilities and proposed
ona;; A;cofding to the Airport Resident Engineer. Mr,

Dunama OSaleh, the master plan proposals include developments
like National Maintenance Centre, Hangars for certain airlines,
a Technical Building Complex for the Nigerian Airport Authority
as well as a mechanical workshop. All within the airport
perimeter fence. Beyond the fence, a filling station and a
motel are among the proposals. He claimed that the soil test
of the terminal buildiné area revealed thet a reasonably hard
subsoil exists near the surfice and as such pad and strip
foundation systems are recommended respectively for .columns

and locad = bearing walls.

With respect to utilities, there are two boreholes capable
of providing the airport with adequate water supply. There is
no central sewage collection system so septic tanks are provided.
The Fire and Rescue Service facility has a 50,000 litre
underground water reservoir and there also two of 20,000 litre
capacity at both ends of the runway. Power supply had not being

a problem. Ther are : two generating plants. of 200 kVA and
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275 kVA capable of supplying alternative electricity reliably
whenever the public supply fails, The Nigerian Airports Authority
staff clinic had been planned to take care of accident victims,

80, only a first aid medical facility is required in the terminal

" building. There is plan to pheose the temporary terminal structurecs
being used presently into a hajj camp. before the ultimate

development of a cargo terminal.

The chapter on design report discussed the views of the
N.A.A, officials as regards the Nigerian air transport industry,
It includes the brief and brief development, ©Schedule of space
requirements as obtained from space determination in chapter

four was also listed, The last chapter is summary and

conclusion,
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This rescarch had demostrated that the problems highlighted
in form of objectives could be satisfactorily solved as presented
in the design proposal of the entire passenger terminal complex.
These objectives include passenger comfort and convenience,
securily and baggage handling, extensibility and adaptability.
The enplaning and deplaning traffics had been properly separated
and thus passenger procesaing operation is free of friction.
Facilities for deplaning passengers are available in the ground floor.
The mext level accommodates the departures concourse. An extension
of the departures concourse occupies half of the second floor,
Several rooms had been provided to cater for the welfare of
passengers. There is a first-aid medical facility in the
security office. This is so becsuse security men are always
occupying strategic positions by virtue of their work. In case
there should be accicent they could easily help the victim,
Besides, nursery had been provided for nursing mothers and
meditation room for passengers that enjoys quietude. A press roon
is available to cater for pcsaible press interview. There is also
the usual VeI P. lounge which is as a result of societal
stratification. 'he safety cof passengers is now guaranteed unlike
what obtaine presently in Kaduna Airport. The passenger go .
through a tube to the holdrooms where they wait to join their plane.
They enplane with the aid of an air-bridge which connects tﬂe plane
to the holdroom, They would no longgr be exposed to jet blast.
These holdrooms had been deliberately designed as an extension of
the main structure. Being the interface between the passenger
processing component and the gircraft, it is to a great extent

vulnerable to aireraft charactericsticse.
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Since it is difficult to predict what technology is emerging to
alter aircrafti characteristics in the near future, the holdrooms
had been developed as a demountable structure of stecl frames

treated with vermiculite.

operalion
A peculiar, in Kaduna is the use of the terminal facilities

for occational international passengers. Ideally, two separate
terminals are required in international airports. However, the
author had succeeded in accommodating btoth operations within
the single terminal facility.

The baggege handling procedure had been simplified.
Mechanical sorting system had be adopted so as to minimise cost
and because manual sorting becomes difficult when they are many
people on a flight. As the baggage comes by belt from check-=in to

the sortation area, the destination label is visually inspected

-

a sorter. BPaggage is then parked on baégaga carts which are
driven to the aircraft baggage hold, or is placed directly into

baggage containers, which can be mechanically loaded into the-
aircraft.

The treatment of the arrivals is simpler. The aircraft is
unloaded unto carts which are unloaded on a moving belt.
The moving belt conve ys the baggage to the waiting passengers.
For obvious security reasons, all points of esccess to the baggare hall
had been designated control points. A short 1 television
is installed in the baggage handling area to enable the security
officials and airline operators oversee every cargo handling
operation without being physically present. As part of necessary
security measures, a checke?i: baggage passes through a metal

scanner and an x-~ray explosive detector before being handled,
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A safe and secured baggege handling procedure with an efficient
flow is assured. Another mechanicel break-through was the use

of a dual=-engined conveyor btelt. The conveyor telt that collects
checked=-in baggege has two btuilt-in tracks but with one working
at a time. The moment one develops fault, the second can be put
into operation, At no time will their be need for manual

conveyance if the system is well maintained.

The study of airport buildings has revealed that changes
in-terms of technology, economy and organisation of airport
operations could be Umrrecedented. Therefore, there is a strong
requirement for the maximum flexible use of the interior spﬁce
and expansion possibility to the adjecent areas. The structural
scheme allows much unobstructed space and thus enables flexible
use of the interior space for poassible adaptations. The entiro
tuilding could also extend in two opposite ways to house functions

that might be cicsely related to the termingl operations,

The layout of tuilding services had been simplified and
integrated so as make room for an economic maintenance. Fhe services
core in the tower block houses the staircese, elevators, toilets
and a central duct. The basement providea pit for servicing
elevators and an underground water reservoir, The roof deck takes
a smaller water reservoir and air-conditioning condensers which
are placed on synthetic rubber mountings. The electric supply is
connected from a step~down transformer., The surface water is
collected in a perimeter drain system which joins the central
drain network, Fresh water supply is collected in the underground
reservoir and later pumped to the overhead reservoir which supplies
the sanitary appliances and the sprinkler system (a fire proofing

installation) under gravity.
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A separate fresh water supply is connected to the kitchen,

Foul water from the sanitary appliances is to be disposed into
the septic tank - soak away eystem proposed on the site. But the
waste water from the kitchen goes directly to the scek away via

a grease trap. It had been discovered that ° washing detergenf
is hazardous to the bacteria which decorposes organic matter in

the septic tank.

Having endeavoured to solve the basic problems, special
consideration was also given to certain attrilutes of the scheme,
Paul Rudolph, a celebrated architect based in the United States of
America, once affirmed that architecture should @0 beyond the
mediocrity of form and space - solids and voids, vertical thrusts,
interecting planes and formal concerns of scale; but rather, form
should be considered for its symbolic vealues and space as a felt
experience, Professor Ivoh Smith of Scotland also believes that an
an architectural piecce should reflect its regional context and
celebrate ils purpose. One could now gather from these two
personalties that the exterior form should be appreciated for
expressing the purpose of a building and the interior space
experienced as being suitable for the expected activities.

The fact that a passenger terminal building is being regarded as a
Place of transition from one mode of transport to another calls *or

- expression of movement,

Consideration of the regional context calls for localising
the entire architectursl piece ad.as&depict its identity {Or
belonging to a certain pluce. Kaduna being centrally situated in
the northern part of Nigeria — a fart that boasts of groundnut

pyramids. The pyramidal form is found to have been adopted =os being
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of symbolic value in the Northern Nigeria. The building
envelop which tapers is symbolic despite being functionally

suitable for shading solar radiation and screening jet blast,

Finally, it would be unethical for an architect to design
_in Nigeria, a buildigg that will rely solely on artificial means
for modifying the inclement tropical climate coneidering the
nation's level of technology and peoplea' level of maintenance
culture. The use of courtyardz has thus been employed to allow
much daylight and ventilation ac well as providing service spaces

for areas that were centrally loceted.

On the whole, it becomes cleer that the passengers and
employees could use the termingl building comfortably and

conveniently,
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