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PREFACE

The Architects’ Handbook provides visual and
technical information for most building types likely
to be encountered by architects, designers and
building surveyors. For each section, we have tried
to ensure a representative sample of recent buildings
to reflect the diversity of approach so essential in a
well-designed environment. Numerous plans, many
sections and elevations, and some three-dimensional
views have been included, to give the essential
character of a particular building. The distinctive
contribution of this book is that it concentrates more
on the overall character of buildings, and not on
excessive detail or too much technical information.
Although we have deliberately avoided comment on
the design qualities of buildings, the fact that a
building is included indicates. that we consider it
makes a positive design contribution.

One aspect that became increasingly evident as
the book progressed was just how flexible a building
designation needs to be: ‘business parks’, for
instance, do not want to be included in ‘industrial
buildings’; an ‘arts centre’ should be considered with
theatres, and certainly not with ‘art galleries’; and is
an arts centre really just a superior type of
community centre? Many buildings designed to
produce physical components, which we used to call
‘industrial buildings’, are now more akin to offices
than industry. There are many similarities between
an out-of-town hypermarket shed and a warehouse,
yet one is commonly called a ‘shop’ and the other an
‘industrial building’.

The question of how much reference should be
made to technical standards and other legislation is
never easy to answer. Wherever possible, therefore,
such references have been kept to a minimum, and
grouped at the end of the book. It should also be
remembered that accessibility facilities have been
discussed in several sections, and generally it has
been assumed that, for instance, a disabled WC must
be provided in every building to which the public has
access, and it seemed superfluous to mention this in
every instance.

The one thing of which we can be certain is that
technical requirements will continue to be amended,

and no doubt expanded. Architects and other
designers have to keep abreast of seemingly constant
changes and will appreciate that it is essential to
check that all technical information is up to date.

One sad but inevitable development is the
increasing rarity of drawings of good visual appeal.
The growth of computer-aided design is resulting in
the near-disappearance of visually satisfying
drawings. CAD drawings are often unsuitable for
book reproduction - there is little distinction in line
thickness, much irrelevant detail is included (grid
lines, minor dimensions etc.), while other important
information often seems impossible to obtain (for
instance, scales and north points). To try to ensure
that the art of good draughting is not entirely
forgotten, a section on drawing practice has
therefore been included — a subject that otherwise
might not seem to be particularly appropriate for
this book.

This work has drawn upon many sources, and
considerable efforts have been made to ensure that
all copyright material has been properly credited. If
by mischance anything has been overlooked, it will
be noted in the next edition. Many specialists have
been consulted about technical details, and their
contributions are gratefully acknowledged; they are
listed in the following pages.

Inevitably in a work as extensive as this, some
errors are bound to occur, and readers’ comments
and suggestions (which should be sent to the
publishers) will all be noted.

I am very grateful to all the architects, other
individuals and organisations who have supplied
information, many having gone to considerable lengths
to provide the correct drawings or technical details.

Sincere thanks are due to all the contributors for
their hard work, and also to Antonia Powell, who
undertook a great deal of research. I would also like
to thank my publisher, Julia Burden, who offered
constant encouragement and suggestions, and Paul
Stringer and Mark Straker, who have managed to
turn a mass of text and drawings into an excellent
final layout. Thanks also to Geoff Lee for his many
first-rate drawings.

Quentin Pickard
www.qpickard.co.uk
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AIRPORTS

Brian Edwards

INTRODUCTION

Airports are one of the few uniquely 20th-century building types and the
terminals their defining piece of architecture. Early airports date from the 1930s
but the bulk have their origins in the post-war period. The tailor-made modern
terminal began its life in the 1950s, with notable prototypes such as the TWA
Terminal at Kennedy Airport, New York (1956) by Eero Saarinen, Turnhouse
Airport Edinburgh (1956) by Robert Matthew and O’Hare, Chicago (1955) by
C. E. Murphy. These effectively established the typology of the terminal as a split-
level container handling arriving and departing passengers on different levels.

Today the airport has matured into a second generation and largely hybrid
building type. Modern terminals are no longer simple structures for the
processing on to the plane of a few hundred passengers per day. They are multi-
level megastructures (four main levels at Kansai in Japan by the Renzo Piano
Building Workshop and five levels in the plans for Heathrow’s Terminal 5 by the
Richard Rogers Partnership) of check-in, lounge, leisure and retail floors serving
thousands of passengers an hour. The world’s busiest airports now handle in
excess of 60 million passengers a year, have considerable economic and
environmental impacts and provide one of the toughest challenges for today’s
architects and space planners.

London Heathrow is a good example. In 1997 over 56 million passengers
passed through its four terminal buildings, many using the airport as a hub to
other UK or European destinations. Heathrow has enormous economic influence
upon the western quadrant of London, employing 62000 people (more than the
City of Oxford) at the airport or in service industries in the hinterland. Of these,
half are employed on security in one form or another, about a quarter in serving
passenger needs directly and a further quarter in retail. As airports expand
(growth rate world-wide is about 6% per annum and 8-9% in the Asian region)
they take on the characteristics of cities. Leisure and retail sales at Heathrow now
exceed the revenue generated by the airline companies using the airport, leading
to the situation where the modern terminal has become rather like a shopping
mall with a runway to one side.

The modern terminal is, therefore, a complex structure functionally, socially
and aesthetically. As more activities are added to enhance the passengers’
experience and to generate additional sources of revenue, the task for the airport
designer becomes ever more difficult. The key to good design is flexibility and
legibility — the first in order to meet ever changing marketing and operational
needs in the terminal, the second to allow passengers to steer their way through
the often labyrinthine airport environment.

As the envelope of the terminal becomes larger, there is a growing need for
designers to consider user needs as well as those of the client. In contrast to 20
years ago, the majority of the world’s airports are now privately owned. They
are highly profitable undertakings and airport authorities have become expert at
diversifying sources of revenue. In the process, passenger satisfaction levels have
declined, especially at airports such as Kennedy, Heathrow and Charles de
Gaulle, which developed mainly in the 1960s. Many recently built terminals
have been constructed in response to the poor conditions experienced in
overcrowded facilities (e.g. Stansted and Chek Lap Kok as relief for Heathrow
and Hong Kong’s Kai Tak). These new terminals mark a change in approach in
which the psychological and physical needs of the passenger are given greater
priority. Today’s terminals tend to be lofty, spacious, well-lit containers where
tranquillity and efficient movement sit side by side.

Characteristics of modern terminals

The 21st-century terminal differs from first generation airport buildings in three

major ways:

®  Greatly diversified range of facilities, especially in the retail, conference and
leisure fields

®  More attention paid to the quality of the passenger experience, particularly
with regard to legibility, orientation and the creation of tranquil spaces

8 Design which accepts the inevitability of internal change and external growth

These three factors have become defining elements of second generation terminals.

They reflect changing priorities within the airport industry, especially the need for

individual airport authorities to meet global standards of excellence in order to

survive competitive pressures. Airport authorities now compete internationally for

their share of the air-transportation market and increasingly recognise that the

standard of terminal design is a measure consumers use in their choice of airports.

How airport authorities
generate income
Airside

Runways and apron areas

* Take-off and landing fees
¢ Air traffic control charges
¢ Aircraft parking charges

* Apron services

* Passenger charges

¢ Freight charges

¢ Fuel sales

Land side

Terminal building

* Baggage handling

* Rent income from airline companies
* Rent income from franchisers
« Direct retail sales

* Advertising

Peripheral airport areas

* Car parking

¢ Land development

* Hotels

* Warehousing

Outside airport

Business parks

Non-retail, non-airline facilities
in terminal building

* Banks/foreign exchange offices
¢ Tourist information

¢ Car rental

* Hairdressing/beauty salon

* Medical services

¢ Conference/business facilities

¢ Church/mosque

* Cinema

* Swimming pool/fitness centre

Types of people in terminal
building

* Passengers

* Airport employees

¢ Security staff

* Meeters and greeters

* Leisure visitors

* Business/conference visitors

Criteria for terminal design

¢ Flexibility and extendability

* Avoidance of passenger cross-flows
* Shortest walking distances

* Minimum level changes

* Easy orientation

* Effective security by design

airport
layout plane

aircraft  terminal
design design

passenger terminal

T Two key interactions upon terminal
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2 Stansted Airport,

Essex (Arch:

Foster & Partners).
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3 Charles de Gaulle Airport, France (Arch: Paul Andrew).
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Plan of Terminal 2 with railway station

THE AIRPORT

A typical international airport consists of six major
physical elements and up to a dozen secondary ones.
The major elements are:

® Runway, taxiing areas etc.

Air tratfic control centre

Passenger terminal

Car parks and road system

Freight depot and warehouse areas

Hangars and aircraft service areas

In addition, there are many secondary elements
which can form substantial parts of the airport
estate, such as:

m Railway station

Hotel

Conference facilities

Leisure/recreation areas

Green space and planted areas

Mature airports (such as Chicago’s O’Hare or
Amsterdam’s Schipol) consist of a well-integrated
amalgam of major and minor elements sometimes
built as a dense collection of closely connected
structures. Others have the range of facilities in more
widely spaced structures, as at Heathrow where they
are joined by an underground railway system and at
Gatwick where an above-ground shuttle links the
two terminals.

Integration and ease of connection is the key to a
successful airport from the passenger point of view.
This is particularity true of the means of reaching the
airport — whether by car, bus or train. The
circulating road system of a typical airport, or the
underground railway, tends to disorientate the
passenger and is frequently overcrowded. Routes
need to be clearly articulated, with buildings and
landscaping providing the means by which a sense of
direction is established. The progression from car
seat to plane seat is necessarily complex (for reasons
of security and control) but the experience should
not be excessively complicated or at any point
unpleasant. Good airport layout and building design
should seek to remove ambiguity, to reduce travel
length, to maintain a sense of progression towards
the destination; and should wherever possible uplift
the spirit. Psychological needs are as important as
physical ones.

Two clear but divergent perceptions exist — that of
the airport authority which wishes to maximise
profit, and that of the passenger who wants stress-
free travel. Good design consists of reconciling these
viewpoints.



terminal

/ ® .iotion \ road

e

runway

terminal

4 Diagrammatic layouts of

relationship between terminal,

runway and road

AIRPORTS

In the layout of the airport the determining factor is normally the orientation
and length of the runways (see 4). These are shaped mostly by the direction
of the prevailing wind, the size of aircraft to be handled, and external factors
such as the position of towns, mountain ranges and power lines. Normally
the airport masterplan is prepared by civil engineers working with land-use
planners and environmental consultants. Increasingly, environmental impact
analysis determines the key elements of the airport plan, especially the
resolution of noise, ecological and visual impacts.

As an understanding of the complexities of airport development has
grown there has occurred a better balance between infrastructure planning
and land utilisation. Most airports today have integrated transport
systems which cater for passenger as well as staff needs. This not only
serves the airport well but allows for the development of land for non-air
transport purposes. Many airports today have extensive warehouse areas
at their edge and business parks in the towns nearby. Airport
masterplanning and regional development plans need to be well integrated
if the full potential of the airport as an investment magnet is to be realised.

" Normally architects are appointed after the airport masterplan has been
prepared. The task then is one of designing the buildings whose footprint
has already been established. However, good urban design is essential if
infrastructure planning and building design are to be effectively bridged.

In any airport the terminal building is the key structure physically and
aesthetically. Although air traffic control towers may provide welcome
points of vertical punctuation, it is the terminal which waymarks the
airport and establishes a sense of architectural quality (see 5). Like a small
city, the terminal is the airport’s town hall — the place where everybody is
encouraged to enter. To fulfil this role the terminal should be the dominant
building, with other structures such as hotels and car parks having a
secondary role. The visual ensemble of the airport environment needs to be
legible, thereby avoiding the necessity for signs. The hierarchy of airport
structures for the passenger (terminal, station, car park) is quite different to
that perceived by the airport authority (runway, boarding gate, terminal).

Good design allows the terminal building and other structures to be
identified immediately for what they are. The role of architectural form is
to give meaning to the various buildings. The question of airport character
is communicated by reference to aeronautical metaphors or to high
technology (e.g. Stuttgart Airport — see 7 and 9), though there is a trend
towards giving airport buildings more of a regional architectural flavour
in the belief that terminals are gateways to countries.
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5 Zurich Airport, Switzerland (Arch: Nicholas Grimshaw & Pariners)
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6 Functiona! flows through terminal

section

THE TERMINAL

Legibility and passenger-orientation are important because airports are
normally devoid of obvious points of external reference and many travellers
are in a hurry (see 6). Once inside the terminal the problem of identifying
routes to check-in, ticket purchase or arrivals lounge can be as great as in
the external airport environment. Architectural landmarking is an
important adjunct to effective signage. Light, structural form and volumetric
orchestration are factors to employ (see 7 and 9). If the primary
architectural language is not strong, the terminal will not survive either
retailing pressure or management changes to the use and distribution of
space. After the example of terminals at Stansted or Denver, the aesthetic
qualities of architectural structure have tended to be the primary elements in
establishing airport character. The design of columns and beams, often
interplayed with the clever manipulation of roof lighting, provides a
memorable experience to aid navigation through complex terminals. It is a
philosophy which accepts various degrees of change of structure, enclosure,
building services, interior space and finish. With each on a different time-
scale, one can be altered without sacrificing the quality of the remainder.
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7 Stuttgart Airport, Germany
(Arch: Von Gerkan, Marg & Partners) (See also 9)
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Increasingly terminals are designed with varying
layers of permanence attached to the parts. Time-
scales from 3 to 50 years apply with the parts
detailed so that they can be replaced, renewed or
fundamentally altered without ‘jeopardising the
operation of the whole. Permanent elements, such as
the structural framework, are designed with long life
and lasting visual impact. It is these parts, and the
social spaces (i.e. departure lounge) which survive the
longest and have to be designed to the highest
standard. Their enduring qualities depend to a large
extent upon the depth of design thought put in at the

outset, and the anticipation of change or ease of i L]
replaceability of key parts. A well-designed terminal D @
is one which has high and lasting visual impact, yet
adjusts readily to interior change, and caters for
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8 Heathrow Airport, London
Transfer satellite at pier 4A: section

physical renewal over a 50 or 60 year lifespan. (Arch: Nicholas Grimshaw & Partners)
(See also T1)
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9 Stuttgart Airport, Germany
(Arch: Von Gerkan, Marg & Partners)
(See also 7)
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Terminal facilities

The modern terminal is a complex building with
many types of accommodation contained within its
envelope and has necessarily to provide for high
levels of control. Conceptually, there are public (e.g.
departure lounge) and private (e.g. offices) areas, as
well as secure and unsecure areas. In addition, there
are the barriers to movement needed for ticket and
non-ticket holding people, as well as immigration
controls. The airport in general and terminal in
particular is one of the most intensively managed
areas from a security point of view. There are
barriers to movement, physical and psychological
controls, security cameras and spot checks of
passengers and airline staff. Architecture is,
therefore, a question of both creating space and
helping to control it.

The management of security underpins the plan
and section of a typical airport terminal. Different
levels of the building are used for different passenger
flows (arrivals, transit and departures) with
controlled cross-over between them. Different levels

also allow baggage to be handled and processed -

effectively. The growth of the multi-level terminal in
the 1970s was in response to growing concern over
international terrorism, drug trafficking and illegal
immigration.

The complexity in section of a modern large
terminal (e.g. Kansai in Japan) places particular
responsibility on the design of stairs, escalators and
lifts. Changing level is a necessity in current airport
design and poses special difficulties for travellers
with disabilities. For all, however, the means of
moving from one floor to the next needs to be as
enjoyable and as possible. Consequently, the
escalator and lift have become major visual elements
in the interior of a typical terminal. They not only
move people effectively but provide points of
reference in a waymarking sense for passengers,

Terminals are complex in plan for many of the
same reasons. Although passenger space may
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10 Kansai Airport, Japan (Arch: Renzo Piano Building Workshop)
Sketch of interior of passenger terminal

Principal function of terminal building

¢ Facilitates change of transport mode from plane to car,
train, bus etc

* Processes passengers (ticket check-in, customs clearance
etc)

* Provides services {shopping, conference efc)

* Groups and batches passengers for air transportation

Criteria for effective baggage handling

* Avoid baggage flows crossing passenger flows

* Place baggage sorting alongside apron area

* Avoid turns and level changes

* Keep conveyor slopes below 15°

* Minimise number of handling operations

* Provide for safety and security at each handling stage

Passenger processing in terminal building
¢ Ticket check-in
* Baggage handling (part)
* Gate check-in

Airline function

* Baggage handling {part)
* Security (part)

Airport function

* Immigration control
* Passport control

* Customs control

¢ Health control

* Security (part)

Government function

Timescale of facilities adaptation

Staircase, escalators, major routes 30-50 years
Passenger lounges 20-30 years
Airport offices 15 years
Airline offices 5-10 years
Shops, bars, restaurants 3-5 years
Carpets, seats, finishes 1-5 years

account for 60% of the terminal volume, the
remaining 40% has to provide space for airline staff,
airport staff, and governmental and security staff.
Four main stakeholder groups have an interest in the
terminal, each needing gathering space, secure
rooms and connecting routes (see 1)

m the passengers (lounges, shops etc.)

® airline companies (ticket offices)

m airport authority (administrative areas)

m government (health and immigration control)
Added to this, the essentially public space for the
passenger is often surrounded by shops, bars,
restaurants and amusement arcades. Reconciling all
the different needs is only possible if space planning
recognises the inevitability of change and makes
adequate provision for it.

Change occurs in the layout of airports terminals
in a recognisable and often planned fashion.
Different parts of the building are subject to varying
levels of usage. Major circulation areas (such as gate
corridors) may, therefore, require upgrading more
quickly than quieter areas even though the same
finishes and furniture have been employed. BAA
makes provision for change by entering into long-
term ‘framework agreements’ with manufacturers to
ensure that matching components are available well
into the future.
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movement activities space needs
check-in
commercial areas departure concourse
customs clearance

departure security

passengers shopping departure lounge
eating
gate check-in gate lounge
immigration arrivals area
security

arrivals baggage claim baggage hall

pOssengers —- === === === ----—---—o--——o---—o----
customs clearance customs hall
meeting arrivals lounge
refreshment
security

transfer customs clearance transfer lounge/

passengers immigration departure lounge
refreshment

12 Activities and space needs in terminal building

13 Rockhampton Airport, Australia (Arch: Bligh Voller)
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Planning the terminal

The planning of the terminal building should revolve
around passenger needs. In a sense the passenger flow-
path from check-in, through ticket and passport
control to departure, then gate lounge to plane is a
progression through space which needs to be expressed
clearly in plan (see 12). The points of interruption in
the flow are where banks of offices of various sorts
(airline, airport, customs) need to be located. Passenger
needs rather than airport ones need to be given priority
in the differentiation of space. Likewise in the opposite
direction, the flow from plane to arrivals lounge via
baggage reclaim needs to be expressed spatially. Again,
the interplay of volume, light and structure needs to
articulate key routes not obstruct them.

Balancing retailer needs with passenger needs can be
difficult. As terminals become destin