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NOTE
This book contains over 60 structures, each of which is characterized by dozens of weights, measures, dates and other pieces of data. This book, therefore,
contains many hundreds of “facts”. We have endeavoured to get them all right.

However, in researching this book it has often been difficult to find sources that agree on what would appear 1o be simple, incontrovertible truths. One
would imagine it is relatively easy to find out how tall or long a structure is, or when it was completed, or how much it weighs. But it is not so simple. There
can be considerable time lags between the practical completion of a structure, its “fitting out” and its official opening. The height of a building can be
measured from ground level, from basement level or from the top of a “plinth”™; it can be measured to the altitude of its roof or the tip of its antenna, or
merely to the height of the highest inhabited floor. in recording the length of a bridge, do you measure the gap that is spanned or the distance between
one end of the structure and the other (for example the anchor points of a suspension structure)? Does the weight of a structure include its foundation or
the weight of a building’s contents? Surprisingly, it has even been difficult pinning down how many storeys 3 tall building contains - do the figures nclude
uninhabited levels, such as machinery zones and basement car parks? We have often encountered conflicting “facts” in relation to the simpiest of enquines
and it is not unusuat to find wholly reliable sources using different data. We have endeavoured, however, 1o check our facts with as many sources as
possible and make a judgment about which are the most reliable or meaningful.
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FOREWORD

FU REWU R D SUNAND PRASAD, RIBA PRESIDENT 2007-2009

There is a Russian tradition, probably mythical, whereby at the exact time
the first vehicles cross a newly-built bridge, its engineers have to take up
position directly underneath it. Mythical or not, the notion vividly captures
the visceral thrill of the moment when a structure, entirely reliant on the
human mind for its existence, is first fully tested by physical forces. Not
all the fascinating structures in this book are about suspending weight

in such a way, but all have this in common: they were conceived by
extraordinary feats of the imagination, shaped through a fusion of science
and art, and constructed with will and daring. That must be one of the
reasons for the enduring power of great structures to excite and move

us, but perhaps there is something more fundamental. We are children
of nature and in awe of its expanse, its might and its beauty. Spans that
cross seas, towers higher than clouds, interiors as large as caverns,

dams that create new lakes and surfaces with the captivating intricacy
and sensuality of leaves and crystals — they make us feel more significant;
they suggest that we have the measure of the world.

These structures have more than just a visual presence. Some of them
are almost hidden, like the tunnels or the submerged gates of flood
defences. Unlike the @resund Bridge which connects Denmark and
Sweden, we cannot actually see the Channel Tunnel which joins France
and England from above ground; but we can somehow feel it, and the
construction of the tunnel has profoundly altered the geographical
relationship between Britain and continental Europe.

These structures move us, but they are also hard-working. Climate
change is compelling us to rethink how to obtain the energy we need
but for the time being our lifestyles depend on power stations and oil rigs.
Skyscrapers, and skyscraper clusters, make it possible for large numbers
of people to work in close proximity, generating the intense transaction of
knowledge and information on which modern cities rely. Large halls bring
people together in another way and bridges and tunnels in yet another.

And often thousands of people have to work together in order to design
and build them: engineers, architects, constructors and finance experts.
They are triumphs of human collaboration, no less than of knowledge
and imagination.

We see in most of these structures a unity of purpose and appearance.
Their amazing forms are logical solutions to both their function and their
constructional challenges. Sometimes the starting point was economy, which
one might think of as being far removed from the achievement of beauty, let
alone magnificence.

So many of the examples in this book, such as the Empire State Building,
Sydney Opera House and the Bilbao Guggenheim Museum, have become
symbols of their cities, in the long tradition of the Acropolis, Taj Mahal and
Eiffel Tower. As a boy | built model bridges and cranes with Meccano kits. |
was drawn to architecture because it combined art and science to improve
people’s lives and to expand possibilities. The structures illustrated in these
pages suggest that the possibilities are endless.

SUNAND PRASAD

Opposite: Neue Nationalgalerie, Berlin, Germany

Below: @resund Bridge, Denmark to Sweden
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HEIGHT is undoubtedly the defining characteristic

of modern structural accomplishment. The ability
to span considerable distances or construct large
volumes is well established, but the ability to build

high with a relatively small “footprint” is a very recent

phenomenon. The possibilities of steel framing,
enhanced by the advent of the elevator, generated
such excitement that an entirely new architectural
term was coined — “skyscraper”. Indeed, the first
true skyscrapers, such as the towers of 1920s
and 30s Manhattan, were of such astonishing
dimensions that they are still among tallest
structures on the planet. New York’s Empire State
Building, built in 1931, still towers over anything in
Furope and, although no longer the world’s tallest
building, it still retains its iconic position in the
popular imagination.
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PETRONAS TOWERS

projectdata

M At 452 metres (1,483 feet) tall
measured to the highest point, the
Petronas Towers were the tallest
buildings in the world at the date
of their completion. However, the
Sears Tower in Chicago (page
34) sill has the highest accupied
building floor, and other buildings
in the Middle and Far East are
steadily outpacing them.

M The Petronas Towers have
32,000 windows.

M The Skybridge weighs 750
tonnes (827 tons) and is 58
metres (190 feet) long. It
spans the towers at 170 metres
(558 feet) ahove ground level.

M The construction of the towers
cost 1.8 billion Malaysian
ringgit (US$1.2 billion).

M At the peak of construction,
there were 7,000 operatives
working on the site.

M The 120-metre (334-foot)
deep pile foundations are
said to he the deepest of their
kind in the world.

M Each tower contains 80,000
cubic metres (2.83 million
cubic feet) of concrete, 11,000
tonnes (12,125 tons) of steel
reinforcing and 7,500 tonnes
(8,267 tons) of structural
steel beams and trusses.
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