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Chpater O0One

1.00 INTRODUCTION

The design for a new terminal building for the Inteinational
Airport at Kano is envisaged in the current development plan, As
a first step additionaizizzacant to the present site has been
acquired and compensations paid to the affected owners, The firm
of N.A.C,0., (Netherlands Airports Consultants) have been commissioned
to carry out the master planning effort, The master plan has bean
completed and accepted by the N,A.A, (Migerian Airports Authority),
The N.A.C.0, Master Plan is the basis for this design for
the terminal complex, The Master Plan vas used as a guide line

onlys it was not allowed to preclude important innovations in the

development of the detailed plans,

110 The Context of the Problem:

In the last ten years Nigerig has experienced tremendous
national wealth from crude oil revences, the present temporary
glut not withstending, With this increase in national wealth, there
was recorded a corresponding rise in the national disposable
tneomey which hae, coupled with increased work free days,
created a taxing demand on the air travel industry. This is
attested by the increase in thefresquency of flights, introduuction
of bigger wide=bodied aircrafte and the concerted governmental
effeorts of expanding and up=dating the existing airports in the
country,

The Kano Airport isthe second busiest and the attenative
gateway into Nigeris.' About sixty percant of the hadj airlift
takes place at the Kano airport., It alsp serves ee @ gateway to

the overseas for ten of Nigeria's nineteen states,



The peak hour problem at Kano airport is baffling, This
has resulted in g "mpromieing passenger comfort, proeﬁaaaing time,
oparational efficiency and a general state of ganfusion batween
baggage handling aend passenasr handling, This situation is
farther compounded during the summer vacation, Hadj periocd and
the harmattan seeson, when the problems of cver booking and bad

weather chaye,

1420 Brief History of Kano Rirport:

The window to ths aviation world was opened in 1936 (forty
seven years ago) for Nigeris, when the first aircraft to land in
Nigeria « an Imperisl Airways twin=-pngined de=Havilland OH=B6 =
was heralded with a great deal of pomp and pageantry by the Emir
of Kane with hils escorts, Two men on camel back blowing long
trumphets were also there to hersld this threshold in aviation
history for Nigerim.%n this day the traditlon of heprelding the

lending of an aircraft by a trumphetss obteins,



Chapter Two

AIMS AND OBIECTIVES

2,00 The aim of this thesis is to design a new terminal building
far Kane Internatiaonal Airport with the objective of praviding an
gffecient passenger processing machine,

The development of the trf:ninal apme plan and plaré for e
components within the termﬁxdeafe will svelve from demand/
capacity analysis, the runway configuration,land-use criteria
getablished in the airport lay-out and land use plans,

By definition a terigr1al building is "an area use or
inte?ded to be used for such faclities as ter gjnal and cargo
buildings, gatas, hangars, eshops and other service buildinga;
automobile parking, airport hotels and restaurants and garages and
vahicle service facllitles used in connection with the airport,

The degree of which terminal area plans ars developed under
Master P%an gfforts are limited to concept studies and conceptusl
drawings, This wusually includes the dimension:fhd!;étbvééa};
areas on layout plans and developement of schematie drawings
adequa fqr delineating basic flous of passenqers, baggage. cargo
and vehiclas.‘ This includes movement from car parking areas or
curlh space to aircraft and hack =gain, The development of dstails
which asre requred in copstructicn drawings and specifecationa
should not be included ih the airport master plan, It should also
be kept in mind that concept drawings should not bes so definitive
as to precluds airportant changes which will evolve with the
development of detailed plana, Such changes are meviiabl& as an

airport project moves through final design and construction,



The objectives of the terminal area plan should be to
achieve an acceptable and practical balance between passenger
convenience, operating officiency, facility investment and above
all agstheties, The opbjective of good agstheties is to humanise
the inhuman aspect of a machine that processes passengers from
land transportation mode to alir-transportation mode and alleviate
attendant anxitiss associated with flying, Thus, the psychological
comfort characteristipgs of the terpinal area should afford the
passanger orderly and convemianbprogress from his automobile or
public transportation through the terginal bullding to the air-
craft and back again, One of the most important factors
affecting the air traveller is wgliging di tance, It begins when
the passenger leaves his fgnund transportation vehicle and
continues on to ths ticket lobby, and to the point he boards the
aircraft, Therefore, a &ﬁfinﬁzﬂojective in the development of a
ter ﬁfal area plan should be to minimize the walking distance by
developing conveniente auto parking facilities, convenient
mevement of passengers through the terminal complex, with
convegances which will permit fast, and efficient handling of
baggmge, The planner should establish objectives for average
walking distances from terninal po ints toO parked aircraft
conveyances for passengers such as escalators, moving walk-vays,
and baggage handling system is to be considered, The fupctional
arrangement of the terninal area complex with its aircraft
maneuveing spaces should be flexible enough to meet the operating
characteristies of the airline industry for handling passengers
gfficiently and for fast ground servicing time for aircraft so

as to achieve a minimum gate occupancy time and maximum airline
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operating economy. The final objective should be to develop a
terminal area complex which provides all necessary services with-
in an optimum expenditure of funds from the standpoints of
capltal investanent and maintenance and operating costs,

A balance flow, when establieshed, for the enplaning and
deplaning passengers end goods through the terminal complex will
bz euch that flow is from curb, road, car paking énd.public
transportation stops through the terminal complex to the air-
craft and batk agein in reverse order, VYolumes of passengers end
goode at typical peak hours and resulting traffic by ground
trangpartation vehlcles must be established to determine ths
requirements for Jepacities of curbs, vehicular parking, and
public transportation stationsy terminal buildling arsas including
ticket lobbies, passenger helding areas, carfdﬁr wid€hi =v inbound
and out bound baggagesi and the number of aircraft gate positions
and essociasted areas of alrcraft aprons, These requirements
arae all clesely related to passenger volumes, alrline achedules,
runway capacity and number of operations by various types of

aircraft,



Chapter Three

3,10 Dulles International Airport, Washingtons,

This airport was designed by Eero Saarinen in 1960 for the
FeheAe (Federal Aviation Authority) expl fminhis basic conception
for Dulles shortly before his death, Saarinen has this to say:=
"Federal Architecture is traditionally static, but we felt a Jet
airport should be non=static, expressing the movement and
exitement of modern travel by air", Mobility was expressed by the
adoption of the "mobile loonge" concept, Exicitement manifested
itself by the dramatic mocaumentalization of technique, iy the
expressive, compact, 150 x 600 feet strong form rising from the
plains and majestically hovering over it,Saarinen saidt= "the
roof should be tilted forward so the building would be seen ...,
Graduslly, we arrived at the idea of a curred roof, high in the
front, lower in the middle, rising again at the back." The roof
is constructed of light suspension cables and iIn-situ concrete
panels, supported by two rows of columns 120 metres , apert, The
concrete "trees" as Saarinen called them,are 65 feet high on the
approach side, 40 feet high on the field side and they slope out=
wards to counteract the pull of the cables, their tilt exaggerated
as is their rear compressive flange,

Passenger approac™ is on three levels flanking the front and
forming a giant strypstep base, The sgulptured concrete contFol
tower is centred behind the terminal, its juxtapositioning gcting
as an axis of symmetry for the whole complex, both upon arrival

and departurs,
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Internal circulation is bilevel, The upper level is for
departures and the lower for arrivals, Passenger movement is a
simple walk across the small width of this compact building,

In Washington D,C, there are three airport terminals:
Dulles, Washington National and Adrews Airforce base, 0Qulles is

National
under utulized compared to Washington National handled 15
(fiften) million passangers against Dulles 3,5 million, This is
because National is in close proximity and more accessible to the
ma jor population centre of Washington, It is & 10 minutes taxi
ride to the white house and 1s serviceé# by Washington Metro,
In contrast Dulle's is 40 minutes from downtown and Metro
connection is unlikely before 1990,
Since when this airport became operational. its use has reflected
the trends and fortunes of the airlines that service it, Although
the passenger local presently is five times that of the 1964
period, the number of flights has 1lcoelled off and declined
recently, This is because of the introduction of stretched and
wide=bodied jets like the DC 10 and “umbo 747 on the longeange
domestic and internctional flights, When Saarinen designed the
airport, it was envisaged thet maximum capacity of aircraft will
be 150 passengers, but with the advent of this wide=bodied planes
capable of carrying 350 -« 500 passengers, the facility became
inadequate, The evisaged lateral stretching of the terminal to
provide more gates was not the best solution, Another proble: .
which was coused by the unpredictable turns and trends of air
travel has been the need for a more efficient customse processing
facility, Because the terminal building was designed at a time

wvhen international travel was less important than domestic travel:
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no proper customs facility is evident, Presently there is a
make s .hift customs areas,

In 1980 the architects, Hellmuth Obata and Kassabaum
designed an extension to the present facility to e~qure handling
a greater passenger load per plane., The original terminal
structure is preserved, The back doors leading to the mobile
lounges was pushed out 50 feet towards the aircraft apron through
a pair of low sheds appendaged to the south eleYation and
separated from sach other by the connector to the control touwer,
Below, on the ground level, the baggage sorting area was enlarged,
Security gates to the south wall and once again gireulation will
be unhampered with the security line bisecting the structure
lengthwise,

The radical thing about Dulles is the idea of a mobile
lounge, It is the opinion of James Wilding, director of Washington
Methopolitan Airports, that without this concept Dulles would have
required new construction 13 years ago, Another advantage of this
concept is the elimination of fingergate construction, mgintepane
and air-conditioning, Also the problems of Jet-blast. taxing and
noise is reduced because the planes will be parked half a mile
away,

- with

But this not standing,the major inconvenience/this terminal
building is the time taken ﬁrom embarking on to the mobile lounge
and the long drive at e snail speed of 20 m,p.h. you find that it
more tima,&::ch the aircraft than to go through the terminal

proceedings, Also, the lounge is aspecialist austom-mace desig: -

Its applica tion here in gods own Nigeria will cduse the usual
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. A
spaerarts-manitenance4QUagmiwe. S0y I will not recommend its
use. The so called advantage of jst_bast Jjet neise passenger
gxposure can &till he solved in a ﬁueh practical and cheaper

way without compromising the passenger-walking distance epituoria,

3,20 Hoathrow Airport = Terminal Iy D

Terminal one was designed in 1966 by the Firm of Frederick
Gibberd and Partners, The partnar in charge of the projsct
George Dunton had this to say:=-

*We aimed at simplicity and clarity and the terminal
building is in fact an extremely simple concept, It is & rectane-
gular box divided horizontally arrivals on lower floor, departurss
on upper fleory and uertically ~ domestic to the left, inter=
nationzl to eight*, (diagram).- _

With the acceptance of this cnncéﬁt, théférchitects strived
at preventing 1t getting confused hecause of the fact that
additionel requirements could introduce complexities which wowld
destroy the simplicity and clarity they so gsatights In itself,
the terminal building is a complex piece of machine;y for troanc
for inn people between different modes of transport, The
building belongs to BAA (Britieh Airports Authority) who rents it
out to airline companies, concessionaires, customs, immigratily
and hkhealth contrgl., | .“_._ _

The Architectural Concept is such that thé.aréiculation of
the subsystems that the building envelopes is matched by the
grticulation of the various building elementyp., George Duntyn
dravs attention to this, thusi- e

"There must be structural clarity™

"Columns {(ars seen to) carry loads"
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"Flying beams self=evidently carry floors"

"The stairease is a ladder - a direct statement”

"Service shafts are not vehicles for carrying by-=law

notices but important architectural elements,"
All this is very much part of George Dunten's architectural
theory which is a contrnuation of the "flash gap" theory used at
the Royal Festival Hall to separate the various elemente, The
interior is monochrom®, based upon orange with the addition of
various proportions of black or white, This affects paint
finishes and carpets, and relate to natural materials = tsnk!
aluminium, bronze and maerble, The whole interior is neutral,
interest and exitement being provided by the movement of people
and by a large amount of quality furniture and fittings,

Equipmenga and services take a greater percentage of the
building ¢3c%, Hot water is supplied from a boiler house which
serves the whole central area at Heathrou, Except for a feuw
spaces, the whole building is airconditioned, using either the
central hot water supply or the terminal 1 cooling plant, and
vaing induction unit systems (perimeter offices), low velocity
convention d systgms (internal spaces) and fair coil units
(vIP Suite), Perimeter gilled tube louw pressure systems heat the
concourse areas and heated metal tile ggilings the baggage area,
Communications is such that landside systems deal with

transport servicing, The passenger walks from one to ths other
and is largely, unaware of the alternative systems that surround
his arrival and departure, Departura_and arrivals passengers mix
only in the piers and airside gallery, Domestie and international

passengers mix only at the check in point on thedepartures level
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and arrivals cencourse below, (Otherwise they follow separats
routes established by sign posting, Very little spatial enclosum
res takes place and screens ara used only for immigration and
custems control gor étgive slight definition to the domestic luggage
refrisval arsa, The anonymous way -in ghich they achieve this 1s
ohe of pho barely percieved parts nf thé design, Fassengers with
time to separe may use the shops, restaucants lavatories and
telephones, The policy has been to provide cﬁncasmﬁons and services
in a role that is subservient to the main tramsfer function of
the building,

When passengers arrive at the doors of the terminal <they
face a row of twelve cheek=in desks facing them. Passengar
control bengins with the issuange of a flight buarding card and
instruetions for assembly, Bangage enters its ocwn conveyor
system at this point and proceeds, independently of the passengnr,
to the aircrafi,

While these two systems are operating, afurther one knowm
as (PALC) passsnger acceptance leed controel is taking place,
Passenger numbers are aggregated from the check=1in desks and from
Uest London terminal, when passenger weight is calculated onm an
average welght system, Baogage is nctually weighed and aggregated,
This information is sent to alssids, wheres lgct minute adjuste
ments in the amount of fuel carried are mado,

Baggage is placed upon the weighing platfoarm at the check
in deck by the passenger, This is alsc the first leg of the
caonveyar system, It passes from this to_tha next canveyor plat=
form elonside the airlime check-in clerk, In doing this, it

bresks a magic eya and enters the solid state sircuit logic of



the conveyor system labels are now attached to it by the

steward who then presces a dispatch betton to ssondit on its way.,
Another magic eye controls its mavement from labelling on £o main
delivery belt because labglling conveyors ara paired, and only
ane may operate st a time, The main delivery belt cerries tho
haghage below the floor level gnto one of the main conveyor bejts
cnce agaln with a waitiqg section so that an even distribution of
luggage may be achieved, -" -

Two conveyors carry the baggage to airside and normally
these work in opposition so that two streams of baggage, halaqcad
to meintain an equal flow, arrive at tho asirside sorting area.
The conveyors pass two sorting statioms, each manned by two men,
The conendting engineers describe the noxt stege:- Y"The sorting
is done by visual inspection of the labsal and sach bag 1s_ruut9d
by means of a selsctor button into the appropriate outlet,

The selectar button operates in conjunction with a pin drum
controller which measures the distance of the sorter from the
approprigte outlet and activates agate on the gsortimg belt as the
selected bag approaches," There are fourteen out«lets from the
conveyor belte organised into seven spurse, From here baggage is_
tarried to waiting trucks parked along the edge of spur platform,
- The trucks are then bhltchod te e tractor and towed across

éir sidc road which is skirted on the loft by the
theé}erminal building and an the right by the jet stream baffle,

baggagc bccoames art of the groumd operations
At the stan %Auehicles tRat surround the aircraft,
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4,00

Chapter four Ly

TERMINAL AREA_CONCEPTS

In the selection of a terminal aree concept, the following

factors were considered end ca®fully studied for nvmlustian

4.09

4,02

Passengerss

(a) Adequate terminal area curb space for private and
public transportation,

(b) Minimum walking distance = &Qutomcbile parking to
ticket counter,

(¢) Minimum walking distance =~ ticket counter to
passenger holding area,

(d) Minimum walking distance = holding area to air=

craft,

(e) Passenger transportation - where long distances
must be traversed,

(f) Pedestrian walkways to aircraft = as back up to-
mechanical transportation systems for passengers .

(g) Efficiency of passenger interline connection,

(h) Baggage handling = enplaning,

(1) Baogege handling = deplaning,

(j) Convemant hotel = motel accomedations,

(k) Efficient handling of visitors and sightscers at

the airport,

Passenger Vehicless

(2) Public automobile flow separation from service and
commercial traffic,

(b) Public transportation to and from the airport,



4,03

a2

(c¢) PRublic parking = long term (3 hours or mare). ‘
(d) Public parking = short term (less than 3 hours).
(o) Airport employee parking,
(f) Airline employee parking,
(g) Public auto service area,

(h) Rental car parking and service areas,

Airport Operationss
(a) Flexibility,

(b) Separation of apron vehicles from moving and parked
aircraft,

(c) Passenger flow separation in the terminal building
(departing and arriving),

(d) Passenger fdow separation from apron activities.

(e) Concession availability and exposure to public,

(f) Air.field security and prevention of unauthorized
access to apron and airfield,

(g) Air cargo ond freight forwarder facilitioes,

(h) Airport maintenance shop and facilities,

(1) Airfield and apron drainage,

5 Utility + plants, and heating and dir conditioning
systems,

(k) Fire and rescue facilities and equipments,

Aircrafts

(a) Efficient aircraft flow on aprons and between
terminal aprons and taxi=-ways,
(b) Easy and efficient maneuverina of aircraft parking

at gate positions.



(e)
(d)
(e)
(f)
(g)
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Adrcraft fueling,

Heliport area,

General aviation area,

Noise, fumes and blast control,

Apron space for staging and maneuvering of aircraft

service ecquipment,

4,05 Safety and Secvritys

onsvrcd

Safety has to be / * for the following functions and

areas,
(a)
(b)m

(c)

(d)
(e)

4,06 Exps

(=
B e . =

(a)
(b)
(c)

Emplaning and deplaning at aircraft,

Elevators, e malators, stadrec and ramps as to
location, speed, and methods of egress and ingress,
People=-mover systems as to location, speed, method
of egress and ingress,

Road crossings as to protection of pedectrians,

Provision for disabled persons,

neion Capabilities to Accomodates

Increase of passenger volumes,
Ingrease in number of air craft positions,

Inerease in aircraft size,.

4,07 Economicss

And above all to previde a proper balance between

capital investment, aesthetic, operation and maintenance costs

end passenger and airport revenues,
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4,08 |
The fnlloﬁing terminal area concopts exist with their
different variotionse=
(1) Simple Terminals,
{2} #Pier Terminals,
(3) 5atellite Terminals,

(4) ®Mobile Lounge Terminals,

{(S5) Unit Terminals Based on a Medular System.

-

4;10 .ﬁjiﬁgﬁi;LH:mggglg (Figure Tac, 1)
The simple tarminal consiste of & single common waiting and
tickeping arca with sesveral exi$s onto a small aircraft parking
apron, It is adaptable to airports with lov airline activity
and 1s also adaptableto general aimation opsrations whether it
is locateg?d ag g separate entity on a largse nir~iinenserued
airport Drlis the oporational centee for an airport used
exclusively by generel awlation, Uhere the simple terminal
serves airline operatione, 1t will usually have an epron which
provides close«in parking for three to six commercial aircraft,
Where the simple terminal serves gencral esiration enly, it should
be within convenient walking distance of aircraft parking areas
and should be adJacent to an alrcraft service apron. The simple
terminal will normally consist of a single level structure whete
access to airqraft is afforded by awalk across the aircraft
parking apfon. The layout aof simple terminal should take into

account the possibility of linear extension for terminal expansion,

4,20 Linear Terminals:

-

The linear terminal concept is mor:ly an extension of the

simple torminal concept,that is, the simple terminal is repested
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in a linear extension to provide additional apron frontage, more
gates, and more room within the terminal for passenger processing,
It is sometimes referred to as the gate~arrived concepts The more
sophisticated linear terminals often feature a two-~level structure
where enplaning passengers are processed direct from cum to
aircraft on one level while theother level is used by deplaning
passengers for baggage claim end access to ground transportation,
Passenger walking distance from curb through terminal to aircraft
is short, usually 22,5 metresto 30 meters, The linear configuration
also lends itself to the development of adequate close«in public
parking, Ample frontage for loading and unloading ground
transportation vehicles is provided with each extension of the
linear terminal and there is a direct relationship of enplaning
or deplaning curb frontage to departing or erriving aircraft,
Linevar terminals can be expanded with almost no interference to
passenger precessing or aircraft aperation, Expansion may be
accamplished by lineag extension of existing structure or’ hy
developing tuo'or more linear terminal unite,

The loading of aircraft may be accomplished by t nogscw=in/.
push=out operations or by loading bridges, Aircraft can maneuver
on apron areas with un-obstructed flow if a maneuvering taxi,
Lanc and dual taxiway parallels are provided, The linear
concept does not require long concourse 4 fingers, satellites,
or service buildings, but it does lend itself to common facilities
such as waiting rooms, concessions, ticket counters, or hold
rooms, These facilities are usually repeated with each linear
extension, At large airports, this concept can also lead to an

extensive requirements for systems of directional signs since
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enplaning passengers must not only be directed to the correct
airline area but also to the correct passenger processing module,
within that area, Ancther problem with this concept is that on

a return flight to the airport, a passenger may find that his
deplaning module is located along distance from where he parked
his car at his enplaning module, These factors must be taken

into account in comparing the operating and construction costs of
the lincar terminal with other concepts. The configuration of the
space occupied by the linear concept must also be compared with
the space and configuration of other concepts in dete mining

their compatibility with par# cular airport situations,

4,30 Finger Terminals:

The finger or pier concept evolsed in the 1950's when gate
concourses were added to simple central terminal buildings,
Since then very sophisticated forms of the concept have been
developed with the addition of hold ronoms at gates, getways and
aircraft loading bridges, and vertical separation of the ticketing
chock=in function from the baggage cl-aim function. However,
the basic concept has not changed in that the main central
terminal building is used to procoss passengers and baggage,
while $he finger or pier provides a means of enclosed access from

turminal

the central/to aircraft gate, Aircraftsave parked at gates along
the pier as opposed teo the satellite concept where they are
parked in a cluster at the end of a concourse,

Walking distances through finger terminals are long,

averaging 120 metres or more, Curb space must be carefully planned
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since it depends on the lenagth .of the central terminal and is

not related to the total number of gates afforded by fingers, This
is particularly true of deplaning curbs near centralised baggage
claim areas,

Although the finger concept has afforded one of the most
economicnl means of adding gate positions to existing terminals,
its use for expansion should not be extended at the mxpense of
taxiway maneuverability nor should new fingers be added without
adequate space for passenger processing in the main terminal,
Most successful additions are effected by extending the main
terminal and then increasing, the number of fingers,

Adequate space must be provided between fingers for the
maneuvering of aircraft, Dual taxi capability between fingers 1is
desirable and aircraft growth should be taken into account in
planning separation since most aircraft maneuvering takes place

between piers, outside taxiways are free for push-out opsrations,

4.40 Satellite Terminals:

The primary feature of the satellite concept is the provision
of a single central terminal (with all ticketino, baggage handling,
and ancillary services) which is conneceted by concourses to one
or more satellite structures, It is sometimes called the rotiunda
concept, The features of the satellite concept are very similar
to those of the finger or pier concept except thet aircraft gates
aré located at the end of a long concourse rather than beiing
spaced at even intervals along the concourse., Satellite gates are
usually served by a common hold room rather than indivisual hold
rooms, Another feature is that the concourse can be locatsd under=

thereby
ground s providing space for aircraft taxi operations between
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the main terminal and the satellite,

The distance from the main terminal to a satellite is
usually well above the average distance to gates found with the
fingor concept. Therefore people=mover systems as being provided
between terminal and, satellite and many installations to reduce
walking distances,

There is no direct relationship between the number of gates
and curb space, so special care must be taken in planning
anplanning and deplaning ramps for the central terminal to prevent
curb over-loads, 0One advantange of the satellite concept is that
it lends itself to a compact central terminal with common areas for
processing passengers, In some instances, where terminal area
space is limited, structural parking is provided. above the central
terminal building,

Aircraft maneurering areas are required around satellites so
that push=out tug operations do not cause aircraft to block active
taxiways. Uedge shapéd aircraft parking positions arocund the
satellite tend to crowd the operation of aircraft servicing
equipment,

Terminals developed under the satellite concept are difficult
to expand without rcducimg ramp frontage or cisvppiing.sipport
operations, Therefore, increases in terminal capacity e«»e -tforn-,
Ubaritp-offéotpd-byethe oddition of terminal units rather than
expansion of an existinn unit, Satellite terminals can be of the

centralised or decentralised types,
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4,15 [pbile Lounge Terminals:

The mobile lounge or passenger transporter concept is in use
at Dulles Internatianal Airport, It is sometimes called the remote
aircraft parking concept, Aircraft parking aprons are remote
from thaFerminal building. The mobile lounges transport passengers
from the building to aircraft and can be used as hold rooms at
terminal building gate positions, In this concept, the aircraft
gate positions are placed in parallel rows at required spacings
wvhile mobile lounce and service YEMICLE roads running between the
parallel rows of aircraft, Several sets of parallel aircraft
parking rows can be provided for ultimate development of gate
positions, airline operations buildings must be provided adjacent
to aircraft parking aprons, With themobile lounge concept, walking
distances are held to a minimum since the compact terminal building
contains common passenger processing facilities and curb frontage
can be directly located across the terminal building from the
mobile lounge gates, Building and curb length, which is established
in part by the number of mobile lounge gates, must be carefully
planned te provide adequate frontezge for enplaning and deplaning
passengers,

The concept has good extension capability in that canacity
oan be increased by the addition of mobile lounges and the main
terminal a2nd aprons can be expanded without the addition of extene
sive concourses, fingers or satellites, With the mobile lounge
concept, additions can be made with little Iimpedance to airport
operations and aircraft movements,

Aircraft maneuverino capability is excellent with this

concept, HRemote aircraft parking reduce taxi time and distance to
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runways and avoid airecraft congestion next to terminal building
facilities, This also removes the aircraft noise and jet blast
problem from thebuilding area, Mobile lounges must be capable

of mating with various aircraft sill heights and terminal
building floor heights. In comparing the mobile lounge concept
with other concepts, the cost of independent terminal and service
buildings and the purchase and maintenance of mobile lounges must
be considered, The time required to move passengers between
terminal and aircraft by mobile lounce should also be taken into

account,

4,60 Modular Based Terminalss

These are terminals designed such that expansion can be

achieved by repetition of the basic module, The best configuration
1s not linecar bqt as part of a circle or a polygon, This allows
for compactness,

Passenger movement is e simple walk ecross theterminal,
the walking distance being average, It is usually 8 bi=level
structure for separation of departing and arriving passengers and
the possible use of aero-bridges,

The advantage of this type of terminal is that the
development of the terminal building can be phased end a
considerable discount obtained on theinitial capital out=lay,
it is of great help in developing countries, where money is a
constraint and as such building the whole complex piece-meal is
untenable, Also, 1t affords to snlve the problem of unpredictable

growth in the aviation industry,
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5,00 FORECASTS _AND  GEMAND /CAPACITY /ANALYSIS

-

-

The Master Plan of any airport in theworld is developed on
the basls of forecast which helps in esfablishing relationships
between demand and capacity for the various airport facility re-
quire-ments, Foreeast are usually for short, intermediate and long
range periods (five, ten and 20 years), thus affording the
authorities and the design team to establish a schedule of develop=
ment for improvements e,qg. adoption of a phased contruction which
will result in a discounted cost on the over=all investment
becausa of a reduction in initial capital outlay,

Today's asirport crisis can be attributed in part to the
inadequacies of past forecast which have tended to underestimate
aviation demand, The shortcomings of past forecast raise
quegtions as to what forecasts should encompass.to provide
proper guidance for the development of a master plan for the
particular airport, The whdical designer will almost certainly
go beyond the aviation demand forecast, and study the impacts
which social,environmental economic and technical forecasts will

have on the airport in questions,

5.10 Fforecast factors:

In general the following factors affect forecast:- demography,
disposable personal income per capita, economic activity and
status of Industries, geographical factors, competitive position

re other modes of transportation, saociological facters,

political factors and airport traffic data,
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5411 Demographys

The size and structuring of the areas population and its
potential growthrate are very fundamental factors in creating the
demand for travel by air, The existing population along with itse
changing age, educational and occupational distributions can
provide an index of the potential size of the airtravel market
and resultant airport employment over the phased airport

development period,

5412 Disposable Personal Income Per Capitas

-

This isthe purchéaing pover gvailable to the residente in
the immediate vincinity of thﬂ.ﬁrég‘ the arirport is supposed to
serve in any one priod of time, This is & good pointar‘of average
standard of living and financizle wherewithat to travel, The
higher the level of average personal disposable income, the greater

the demand on airtravel,

5413 Economic Activity and Status of Industriess

Business aviation and airfrieght traffic will be mare when
you have industries which depend on airfrieght for their rant
materiab delivery and conyevance of their goods to the market,
The higher the leovel of economic activity the more likely hold of
business executiuag jetting in and out of the area the airport is

enuisaged to serve,

5.,14 Geoqraphical Factors:

The geographical distribution and distances between populations
and commerainl centres within the ares the airport is to serve,will
have an impact on the type of transportation services required,

Alternative modes of transportation may not be available, economically
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Pageiblo or simply inconvenient, Example is anyone who wants to
trarel to Eumope in theNorthern States will have to choose flying
from Kano er bLagoey other modes of transportstion will border on

the pccentric or adventerous,

5016 Cpekpetitive Pesition:
The dcmand.fcr air servicse, Jlso depends or on its present
and future dbility to compete with nlternative modes of transpore
tation, Also tecomologicol advances in aircraft design and in
gther transportation modes as well as industrial and marketing

processos, can create transportation demands which here not

prowiously existed,

5.16 Socioleoqical Factorss

The trend towards 2 more urbaniiéd éHd hetersogenecous socicty,
the increasing horizontal =nd vertical social.mobility
: infﬁ“' ﬂ;,f@fﬁ of the populace through rising
educatiunal iéﬁalé,.gﬁﬁiai sophistry and the possibility of shorter
work week (thanks to thec machines and robots) with the resultant

increase in lsisure time are also mahor factors in determining

demand for aviation services,

5,17 Political Factors:

A biltateral agreement betusen governments of different
countries in regards to the aviation industry can result in the
granting of nsw: traffic rights and rovtes for intermational mfir-
service, This can affect the traffic volume at the affected
airports, Demand for the g¥iation industry can slso depend on
governmental impositions of taxes, fess, and foreign wwathargk



netrictisn,. Additionally, the degree of governmental
comniritment to the development of alter native modes of transport-

ation may affect airtravel demanTd,

5,18 Airport Traffic Data:

Last, but not the least; historical airport-t:*f?idaga ;hould
be considered in the forecasting of future airport traffic, This
data includes passenger and dir cargo traffic, and air carrier,
(scheduled airlines), general aviation and military aircraft

movement .

5,20 Research of Area forecasts

To deuelqp forecests for all the above forecast factors would
bea huge task, Such extensive development of forecast should
not be naccesaary_in the pr?paration of a master plan for an
indivisual airpor% Usually, forecasts which cover these factors
will have been developed as part of other community planning
efforts,

Therefore the airport master planner should conduct a resesrch
of forecasts which have been developed for the area and update'%ham
to the master plan effort, Oiscussions should be made with the
planning agencies responsible for the development of these forecasts
besause of their enitimacy with the area with the fieu-of AR

valuable assistance in the projection of travel damand;

5,30 Forecastings

After deciding the most vital ofthe forecast factors for
the development of the master plan, the planner should research
related forecast efforts to avoid, duplication of effort, Sound
forecasting is basically a common=sense analysis of the important

factors that account for air travel demand, Good judgement whizh
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stems from a keen analytical ability and a stock of experience
is essential in formulaeting predictions bzsed on inadequate or
in conclusive date, Forecasting, it can therefore be said; is
not an exzct science but the application of judgement which
becomes more accurate throuoh practiee,

Various parameters are useful in evaluating forecast but

they cannot provide exact'measures of success, They includet=
5,31 Consistency with past trendsg

5,32 Comparison of digyections of forecasted trends and

realizationg

5,33 Comparisons of rate of changej

5,34 Percentago deviations of forecast from actual values and
5.35 Comparisons eof economic indicators,

5,40 Forecasting Methods:

There are many ways in which to forecast future demands and
the different forecasting methods are not necessarily competitive
with one another, In some instances one method serves to supple-
ment another, Some methods are applicable primarily to the very
near future, while others are best g.{¢ly ' for longer range
forecasting, UWhat is being forecasted also narrows the numbers
of suitable methods, An appro?riate forecasting method can best
be selected when the various possible approaches are known,
including the pugculggegggﬁhof cach, BDrief descriptions of the
principal forecasting methods are given underneath for easier

forecnsts of aeronautical activities:i=
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situations ete, It is especvally advantageous when used in
conjuction with any oftheabove methods, where there are a large
number of variables for which relatively little data is available
or when intangible factors are expected to play amajor role,

The resultant forecasts from use of this method alone are the most
difficult to defend under close scrutiny and may be subject to

strong bias from the indivisual involved in the forecasting process,

The preparation of forecasts is a complex task and should
be accomplished by experienced foreaaster. This is especially

true for airports serving large metropolitan areas,

550 Forecast of Aviation Demand:

Annual forwecasts of airporttrafic (for § -, 10 -, and 20 »
year periods) form the primary basis for determining the requirements
for a master plan airport, It isessential to develop activity
forecasts by the type of major user cztegories, i.,e,, air carrier,
scheduled air taxi, general aviation and military, In the
development of the operational activity forecasts, an unconstrained
approach is usually the best approach. Forecasts are sometimes
expressed in terms of upper and lower limits of estimated aviation
demand for given points in time, These upper and lower limits
are then plotted against the forecast period so that planners can
develop alternative scheduling of improvements proposed in the
master plan,

The "unconstrained" forecast represents the potential

aviation market in which all the basic factors that tend to
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crante aviation damand arc used, without regard toc any

cﬁhétgaining cirﬁumétéﬁca (i,o0,limitod q3p port expansion capability,
airspaces, access etc,) that could affect gviation growth at any
specific airport or location, Using this approach, it is possibi:
to determine thetheorotical development needs in accordance with

the total desmand potential, For an airport serving an exceptionally
high activity metropolitan area, however, potential constraints

and alternative methods to reduce them should be considered
necessary to determine zirport requirements, They are listed and

described below, _ .

5451 Enplaning Passengerss

Total number of passengers departing on aircraft at an
afirpert, including originations, stepwovers, and transfer passengers,
Where applicable identificatien shouyld bo pstablished betwceen

domentic and Internastlional passengers separatgly,

552 ,E.ﬂﬁ.l.@.n_::mu&.é.a&sm.i

Total tonnage of priority, non-priority, foreign mail,
exprasé, and freight (property other than baggsge accompanying
pasgengers) daparting on aircraft ;t an airport, including
originations stoppvers, and tranfer cargo, Uhere applicable
indentification shaould be astaQIiahad Lbetween dnmgstic and

international cargo separately,

5.53 Adrgraft Operations (Movements):
Total number of landings (arrivals) and take-~offs (depertures)

from an airpoart is what is called sircraft movement ar oparatiaon,
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There are two types of operations = local and iteranty and is
this identifled separatolyt=
(a) Local operation’st~ Afrcraft which operate in ths
local traffic pattern or within sight of the teower and
ara known to be departing for or arriving from flights
in lacal practice araans locetnd within 20 mile tadilus
of the airport and/or cantrnl tower, and aircraft which
execute simulated instrument approaches or low passes
at the airport,
(b) I tinerant Bperationss~ All aircraft arrivals and
departures ofther than local operations tlescribed akorae,
Whare applicable, identification should be established
between domestic and international itinerant operatlon's

soparately,

5,54 Busy=Hour Operation's: ' i

Total number of aircraft operation's that areo expected to
oceur at an airport, averaged for two adjacent peak hours of a
typical high activity day (use tha 37th high sctivity day of thoe

year) I dentify busy=hour operations by each catagory of major user.

BT

5,55 BHased Aircrafts

Total number of active general avistion and air carrier aire
craft which uses an aifﬁort as "homg base" and have s current aire
worthiness certificate, Based aircraft should be categorized by

gross weight, number and type of sngines, and carrier or gencral

,
Tal

avistion usé.'

e
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5,56 Aircraft Mix:

In determining and planning for future airport facility
raquirahent, it is necessary to forecast the types of aircraft
mix which are to be accommodated at, the eirport.or location under
considerations,

Therefore, it is necessary te keep abreast of technologycal
advances in aircraft design (such as the SST (supersonic transport),
large capacity sonic transport adrcraft, V/STOL, air bus aifcraft
gtc) in order to ‘ensure the provision of adequate air field and
talmtﬁal dasign at the airport from which they are to operate,
Generally, passenger and cargo volomer forecast will indicate
the types of terminal fagjlities required whereas, the number
of aircraft operations by type wil%zgfgpféfg configuration

requirements,

5,60 Demand Capacity Analysiss

Demand/capacity analysis is an essential step in the
development of a master plan for the indivisual airpert, It
provides basic information for determination of facility require=
ments and economic feasibility, The study of the demand/capacity
relationship will result in a requirement for the theorotical
expansion of facilities andthe cost of these improvements can
then be related to revenues and to saving which will be realized
by passengers, cargo handlers, and aircraft operators due to
reductions in delay, This type of analysis should be.epp’.loed to
aircraft operations versue airfield improvementsj to passenger
enplanements versus terminal building improvements, to cargo
tonnage versus carge facility development, te airport access

traffic versus access roads and rapid trensit facilitiesy and
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to other improvements as may be appropriate, Demand/Capacity
analysis should be applied for short, intermediate and long range
developments,

It should be kept in mind, however, that only approximations
will be obta gned for facility requirements, thoir costs, and
savings which will result from reduced delays to airport users
as well as anticipated revenues which may be obtained from
proposed improvements, Thus demand/capacity?nalysis will yield
preliminary estimates of number and configuration of run ways,
areas of apron, numberof vehicle parking spaces, and capacities
of airport access faciltities. These approximations will provide g
abseis for developing the details of the airport plan and for

-

determining the feasibility, of improvements cgnsidered there in,

5,70 Aircraft Operational Requirements:

The Porecasts of aviation activity will indicate the kinds
of aircraft which will use the Master Plan airport, The frequency
of use, passenger/cargo load factors, and haul lengths will also
be indicated, From this demand data, the planner can ascertain
the rqéuired physical dimensions of the aircraft operational
areas, While a capacity analysis p;ouides requirements in terms
of number of run-ways/taxi-ways estc,, the analysis of aircraft
pperational roquirements allous for the determination of run-way/
taxi-@ay/apron dimensions and lateral clearances between airport
areas, Consultation with air lines and thegeneral aviation
community is essential in verifying forecast equipment usage and

in ascertaining user plans,

5,80 Capacity Analysist
An analysis of the existing air traffic capacity ofthe area
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the airport is to serve will help to determine how much additional
capacity will be required at the airport., Four distinct elements
require investigation, namely:~ the airfield, the terminal ares,
the air spoce, and surface access, The maximum capacity
achievable will depend on the capacity limitations in any of the
four elements,

After Aeterminimgthe airfield, terminal area and airspace
capacity, the forecasted demand is imposed on the system, and the
additional capacity required for the master plan airport is

determined,

5.81 Air-field Capacity 3

Airfield capacity is the rate of aircraft movements on the
runuay/taxivay system which results in a given level of delay,
The current methodology used by the American Federal Aviation
Authority (FAA), considers that capacity is reached when delays
to departures average four minutes during two adjacent normal
peak hours cof the week for large transport type aircraft
operations, For general aviation type operations with small air=
craft, the average delay level is two minutes for the peak hour

of the week,

5,82 Terminal Area Capacity:

After preliminary calculations of the airfield capacity
requirements have been made, it 1s neccessary to determine the
the capacity requirements of the terminal area, Within the
terminal, area, indivisual elements should also be analysed to

keep the terminal area system in balance ,
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In comparing the torminal area capacity, it is necessary to
use common demand terminology, Thus, the airfield capacity must
be transRated into numbers of passengers and tons of cargo, in
order to express the capacities in equi slent terms,

Terminal elements to be included in thesanalyels ares-

(1) Air-=line gate positions,

(2) Air-line spron areas,

(3) Cargo apron areas,

(4) General aviation apron areas,
(5) Air-line passenger terminals,
(6) General asiration terminals,
(7) Cargo building,

(8) Auto parking,

(9) Aircraft maintenance facilities,

5,83 Airspace Capacity:

The proximity of airports to oneanother, the relationship
of runuay alignments, and the nature of operation (IFR and VFR)
are the principal inter—airport consideration which will affect

the capacity of the airport under planning,

5.84 Alrport Access Capacity:

The establishment of capacity requirecments for the lMaster
pPlan airport will determine the capacity required for airport
access, The airport capacity figures should be translated into
numbers of movements by people and access vehicles, A preliminary
examination of existing and planned highway and mass transit
systems should allow a jJjudgement as to the availability of sur-

face access cnapacity,
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In determining the volume of people it is .necossary to
establish the: percentage relationchip between passengers,
visitor and airport employees, Also the potential of mass

transit as a principal consideration should be examined,

5,056 Air Traffic Control and Navaid Requirementss

Demand/Capacity analysis provides insight in terms of the
type and timing of air traffic control facilities and air
navagation aids that will be needed at the Master Plan airport,
The extent of airspace available, the volume of traffic projected
and thenature of operetiona‘(IFR and UFR), that could be expected

are the determining factors,
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The Tudun Wada area is inhabited by other moslem Nigerians

with the same valucs as those in thecity,

Tho heterogenous scttlemqnt of Sabon Gari islike the
Nigerian §r1b05 isroprecesented, ©Ooth Christians and Moslems
are found, This areca is both theccommercial and social hub of
Kano, Shops abound and nighteclubs arc aplenty,

The G.R.A, (Nassarawa) was formerly thc areca reserved
for thc colenialist but with self government taken over by
elitist Nigerians and Foreigners, The houses are usually

well designed ond landscapcd,

6.23 Site Analysiss

The sitc is outside thecity and beyond SaboneGari , The
approach and take off, paths arc free from verticsl obstruci on,
Tho settlements around the airport are low density huts dotted
on farmlands, The nearby populations in the farming villages
of Cama Kwari andRafin Mallam should be digcouragcd if an
increeose in population donsity iscnvisaged, Ouwnership of
farmlands caon bo allowed and relocation of buildings to Tudun
Uanda or Ungogo village considercad, Thisisto avoid any futura
litigoations duec to exposurc to undesirable noise=lcvels, The
U.DeB, should work=out n compatible land-use in the immediate
vincinity of the airport,

Adcquate asdditional land has becn acquired and compensated

for, I dentification of thc airport from the air to made
easy by the River Jakara on the NortheEnst andthe Oala hill

from the South, The Jakara River runs on tho Esstern and of
the plot and does not so much limit expansion possibilities,

Power, telephone and water services are available,
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6,30 DETERMINATION OF PEAK HOUR PASSENGERS AND NUMBER OF

AIRCRAFT GATE POSITIONS,

6,31 Peak Hour Passcngerss

There are two mcthods of dotermining thopeak hour
passenger flowt= The Port uf Now York Authority mode and
The Birmingham Airport model,

(a) Port of New York Authority Model

The model uses thefollouing method to compute the;peak
hour flows

Average monthly passengers = 0,08417 x annual

.paasengor flow,
Average daily passcngers = 0,03226 x averago
monthly flow.

Peak day flow = 1.?6 x average daily flout

Peak hour flow = 0,0917 x pcak deily flow,
The peak hour passcnger flous are converted into peak aircraft
flows using cstimates of avecrage passenger load per aircraft
computcd from prnjcctqd load factors and projected seatings
per aircraft movement,

(b) Birmingham Airport Model,

This modol computes the standard busy rate (SB8R), the
thirtieth busicst hourof the yecar, The logistic projection
of the SOR coefficient isused, and defined thus:

SBR Coefficicent = SBR
Annual Terminal Passongers

The estimate of the design SBR was obtained by muttiplying
the estimate of the SBR coefficient for the design year by the

estimate annual number of passengers,
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In the case of Koann, there isno record of a standnrd
busy rate, so the port ofNecw York Authority will be used to
compute the peak hour passengor which will reflect in the

schedule of accomodation, Thus using the first modols-

AV, Monthly Pax =.0,08417 x 1m = 86,417
Bhaae 12 AV, Daily Pax = 0,03226 x B6,417 =, 2,768
Peak Day Flow = 1,26 x 2,788 = 3,513 Pax
Peak Hour Flow = 0,0917 x 3,513 = 322 Pax
AV, Monthly Pox = 0,0817 x 3m = 252,510
Phasa II AV, Daily Pax = 0,3226 x 252,510 = 8,146
Peak Day Flow = 1,26 x 8,146 = 10,264 Pax,
Penk Hour Flow = 0,0917 x 10,264 = 941 Pax,
AV, Monthly Pes =.0,0817 x 6m = 505,020
Driasa T3 AV, Daily Pax = 0,3226 x 505,020 = 16,292
Peak Day Flow = 1,26 x 16,292 = 20,528 Pax,
Peak Hour Flow = 0,0917 x 20,528 = 1,882 Pax

6,32 Determination of MNumbor of Aircraft Gatess

The term "gate" dcsignatcs an aircraft parking space
ad jacent to o terminal building and used by a single aircraft
for the loading and unloading of passengers, baggage and mail,
The final configuration of the anirside interfoce depends
largely on the number of aircraft gatece, First principles
would lead the designer to the conclusion that the number of
getes is function of the design peak hour aircraft movements,
the length of time that the indivisuanl airecraft spend at the
gates and some utilization factor tc account for the impossibility
of fidling all gates for 100% of the peak time because of

maneuvering andtaxiing,



A formula by Horonjeff for computing the required number of
gates (n) is given thus:

N = \t
u

where U = design volume for arrivels or departurcs (aircraft/
hour)
t = weighted mean stand occupancy (hr)
u = ytilization factor, suggested to be 0,6 to 0,8
where gates are shared,
The weighted mcan stand occupancy time fer the Jumbo B=747
and 0C«10 1s one hour,

The peak hour passcenger for each module is 1,000 anq this
will give us four aircraft arrival or departurec per hour,
Assuming o 1tti}izntinn factor of 0,8 we thus calculate the
number of Qgates,

n =\t
u

n = 4 x1 = 5 gote positions,
.8

6.,40 Decsign Brief and Schedule of. Accommodations

6.41 Desiqn Brief:

An international airport with an annuzal passecnger flow qf
gix million is to be designed making provision for expansion,
The design is to be phased so as to achieve adiscounted cost
on the initial capital layeout, It is desived the the building
should have some reflection of traditionsl Hausa Architectural
forms without compromising the intermational nature of such e

pro ject,
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The project is to achicve the objective of provision of the
followingi= passenger comfort, minimum walking distance,

operational efficiency and above 211 aesthetics,

6,42 Schedule of Accommodations

The schedule of accomadation given below is for a typical

modale with a peak hour flow of 1,000 passengers,

Space gequircd Per 1,000
TPHP(M®) FAA Standards
Domestic Terminal Space Facility

Tickect Lobby 1,000,00
Airline Operational 4,800,00
Baggage Claim 1,000,00
Waiting Rooms 1,800,00
Eating Facilities 1,600,00
Kitehen and Storago 1,600,00
Other Concessions 500,00
Toilets . .300,00
Circulation, Mech & Maintenance,lWalls 11,600,00
Totalse= 24,200,00

International Terminal Space Facility I

-

Public Health 1,500,00
Immigration & Customs & Plant Quarantine 4,500,00
Visitor Waiting Rooms 1,500,00
Circulation, Baggnge, Utiuties, Wells 7,500,00
Togal: 15,000,00

TOTAL GROSS AREA (DOMESTIC) 25,000,00

TOTAL GROSS AREA (INTERNATIONAL) 30,000,00
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Chapter Seven

JHE _DESICGN REPORT
7.10 The Plannings
I In the first instance, the planning was aimed at simplicityj

but a simplicity with an identity = not just another lazy rectangular
box solution, The terminal building was concieved in planning as

a funnel for channelling and proceessing passengers from landside to
airside and in therevevse order as well, Distinction has to be
effected for departing passengers who are being assembled and
arriving passengers who are fanning out, Thisdistinction was
echieved through a separation oflevelsg= I departures on the?

18t floor and arrivals on theground floor, separation for demestic
and international passengers was achieved by having the domestic

wing on theright and the international wing by theleft,

7,20 Passenger Circulation and Separations
7.21 Departures:
The passenger comes by the surface access modes = taxi,
private vehicle or bus and goes up a ramp to the departures ;aval
on the first floer, where he is dropped st the landside curb,
The terminal building isentered into from theseveral automatic
door ingress system, where-upon a row of check-in counters face
kim, Here theticket is presented for a boarding pass and the
load handed over for weighing and labelling upon which it finds its
way independently of thepassenner to the aircraft,
After checking=in, the passenger just walks across to the
control point where immigrations, port health and customs formalities
are observed, After these formalities, thepassenger enters into the

"No Man's Land" where you have duty free shops, arts and craft

shope, conveniences, and seats, In this zone there are two sets
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of stairs, leading to the mezamine level, one on theright
leading to therestaurant ;ﬂd bar facilities for those who have
enough time to spare, and one on theleft where the first class
waiting facilities are located,

tUeyondthis general waiting arpa there are five hold=rooms
for thefive different gates, When the flight and corresponding
boarding gate 1is announced, all passengers on that flight assemble
in thehold room for the particular gate, where oneby one they go
through final security=check consisting ofthemetal=detecting arch
and Xeray monitor for hand lucgages, Immediately beyond the final
security check you enter theganquay leading to the teleacoping.

arm and thence into the aircraft and then await final take=off,

7.22 Arrivasle:

Upon landing and maneuvering of the aircraft to the
agsigned gate position andproper hook up to thetelescoping arm,
the passenger disembarks by walking through thearm then to the
gang way and finally to thearrival gallery on thefirst floor, A
transit passenger will go through thehold room to thegeneral waiting
area where he obteins information about hisnext flight, From the
arrival gallery on the first floor, the passenger takes any of":
the set of escalators conveniently placed down to thearrivals hold
room on theground floor (i.,e, arrivals level), There are two
arrivals hold rooms, where arrivals formalities like passpart
control, and port health take place, For faster proceessing two
lines are allocatmﬁé&ﬂeignars, and one each to thafol;owing
nationalities = Nigerians, Ecowas countries and others,

Both hold rooms lead to a cepntral baggage claim area where

there are three racetrack type baggage retrieval system, After
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picking his baggage, thepassenger coes through thezcoétom control
points, There are three ofsuch points with each having a “green "
and a red “channel,"* . fhe “green" channel is for those with
nothing to declare and theYred" channel for those with something
to declare,

Beyond thecustoms, thepassenger reaches the baggage
identification control and beyond it to the generzl arrival hall

where thepassenger meets hisrelatives who have come to pick him

Py 3€"éiia goee for the row of desks assigned to hotel reservattons,
rentacar, banks, Post Office etc,
Comfortable seating arrangement and convenicnces like W,Ce,
restaurants, bars, telephonecs etc, are located at the arrivel
hall for the convenience of rclatives awaiting the arrivel of
their kins,
Egress from the terminal building is effected through a sct
of conveniently located eutomatic doors system to thecurb where
the passenger takes his private auto, faxi, bus, or rentea~car
and finally exscuting his exit from thegirport complex to his

final destination at home or et a hotel,

ation:

- g—

7.30 Baggage Circulation and Seps

731 Derartures Baggage:

The passenger separates with his bagoange upon handlng over
to the check=~in clerk for weighing and assessment, After
weighing, the clerk places the baggage on to a secondary conveyor
belt which takes thebaggage to theprimary conveyor belt and
finally to thebaggage maeke-up area on the ground floor where the

or

baggagrs are made up into containers / igloos for the respective

or
flights and destinations, This container ¢ igloos ere placed - -
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on trolleys which are then hooked-up to a tug which then takes
the baggages to the designated aircraft where it is loaded into

the cargo heold af the aircraft,

e .

7.32 Arrivals Baggaqe:

The baggages in theform of containers or igloas are removed
fram the eircraft cargo-hold on to trolleys which are then hooked
up to a tug for delivery at the central baggage break-up area,
From hare, the igloos are openegt-up and the baggages are then
placed one by one onto to the race=track baggage retrieval systems
which reaches the central baogage clain area where the passengers

pick up their respective baggage,

7.40 Tho Structures

The first row of columns on the landside-epproach are on a
line forming part of a circle with the radius of 97 metres from
the centres of which the columns radiate at an angle of
to meet another row of columns 30 metres beyond, This portion is
covered by a set of radiating shells tilted so that the roof is
visitie on the approach side,

A--part of a slightly more than a half dome springs up
beyond the 30 metres covered by shells, The dome has a radius of
27 metres and arise of B metres to dominate the elevations., At
the 27 metres radius ther are a set of fat circular columns to
transfer the lo=d from the part dome to the aground, From this
circular columns Cadiate another set of shells at 16.5° to span

60m., There are columns at 30m to shorten the load span,
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7.50 The Services:

The whole complex is airconditioned using low velocity
conventicnal system, The central airecondition system ie
placed on the roof, The ducts follow the structural beams where
you have intake nnd supply ducts, The objective is to have e
sixty percent air change environment as this is ¢he most suitable

coefficient for such crowd gathering complex,

7.60 Vehicular flovement -and ﬁgtk;ng:

Vahicles go up a ramp to the departures level where

departing passengers aro dropped off, The vehicle continues
on the ramp until it rcaches the "come=down" ramp to theparking
area,

There are parking areas for long term, short term, taxi and
buses, airline workers and airport workers,

On the ground floor there is a2 network of roads to the
parking areas, The ramp conuigntly Joins the road below to

form the airport access system,

7.70 Expmnsicns

The terminal is based on a module capable of an annual
passenger volume of two million, Expansion is by just simply
rcpeating this basic module, There is o possibility of four
such modules to take care of eight million annual passenger

volume,
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APPENDTZITX

B IBLIOCRAPHY

AsleAAs Journal = Naovembeor, 1980 pp, 46 - 51,

"Airport Engineering" = Ashford and Wright,

“Alrports for the BD'e" « Proceedings of the 4th World
Airports Canference 3rd = 5th
April, 1973,

“"Airport Management Handbook" = Ff Ao Ra

"Afirport « DMaster Plans" « F, A, A,

"ad Metric" = Architectural Journal,

"architects! Data" = Neufert

"Modern Architecture « A Critical History" = Frampton, K,

"pPlanning an Airport in s Oeveloping Country" e« Paper I.A.A.I,

"Planning and Design of Airports" = Horonjeff, R,

"The flicr's Handbook" « E£ditor Varley, H, Pan Books,

"Time Saver Standards = Building Types"™ = Chandlier and



