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Foreword Two

Bridge design and construction were the essence of engineering in the old days; great en-
gineers were famous in their times, like Jean Rodolphe Perronet in France-the "Premier
Ingénieur du Roi" -, Thomas Telford and Isambart Kingdom Brunnel in Great Britain, Ott-
mar Ammann in the USA, Gustave Eiffel, Eugeéne Freyssinet +:+; and the erection of large
bridges were national events as for the bridges crossing the Menai Straits and the Firth of
Forth, for the Brooklyn and the Washington bridges in New York, for the Golden Gate
Bridge ---

But society lost interest in bridges about 80 or 100 years ago, when bridge construction
became more industrial, when bridge design became more and more mastered and controlled.
Bridge construction was no more an adventure, and, except perhaps for Fritz Leonhardt, en-
gineers became anonymous partners in the large industry which had to rebuild road and rail-
way networks after the Second World War, and later to develop them into the modern trans-
port system of our time.

This has suddenly changed 15 or 20 years ago when some architects-beginning with San-
tiago Calatrava-introduced in the domain of bridges the ideas of the modern "free" architec-
ture, which we can see, for an example, in the famous museum of Bilbao designed by Frank
Gehry. Shapes come from fantasy, and no more from functional or structural needs.

This is certainly not my own philosophy of design, nor even of architecture, but we must
recognize that they helped changing the minds in such a way that, in the same time as archi-
tecture more generally, bridges attract very much attention today.

I started designing bridges much before this evolution, almost 40 years ago now, follow-

ing a more traditional line. For me the bridge design must directly come from a purely struc- ]

tural flow of forces, aiming at an efficient balance of loads and forces, from the point where
they are applied to the foundations; the bridge elegance must come from the proportions, the
shapes, which have to evidence and express this flow of forces; slenderness and transparency
will come from a minimal-and thus efficient-use of construction materials, steel and concrete,

Because designers are also responsible for the cost of their constructions, almost always
paid by public money; aesthetics and ethics cannot be separated; the designer must achieve ar-
chitectural perfection in a full respect of functional, financial and structural needs. Not for-
getting maintenance, which command to concentrate the materials in a limited number of
strong elements.

We cannot escape from the three goals of architecture given by Vitruvius Pollio, the great

Roman engineer, twenty centuries ago:

utilitas, which means in the same time public utility, functional needs and economy



firmitas; of course the structure has to be safe and easily maintainable;

and venustas, at the end, beauty, elegance.

To achieve these goals, I have always worked with an architect, since I consider that I
am not able to develop alone shapes which could perfectly express the structural concept that
I created. And also because confronting ideas is always fruitful. Not forgetting the other engi-
neers who have worked with me, "my" structures owe much to Auguste Arsac-who has been
my Professor of Architecture when I was student-Philippe Fraleu, Bertj Mikaelian, Alain
Spielmann, Jean-Vincent Berlottier, and Aymeric Zublena. With a special mention for
Charles Lavigne: many of my best bridges have been designed with him, and many of his with
me. The Normandy Bridge, designed with Charles, and even more the Millau Viaduct, de-
signed with Lord Foster, have received a world wide reputation, an enormous mediatic atten-
tion which show that elegance can be achieved in full respect with functional, economical and
structural needs, in the line of what David Billington calls the structural art.

And then, which connection with this book written by Mr. Yingliang Wang and Zongyu
Gao? It is very clear in fact, since this book will show the works of many engineers, eviden-
cing their creations among which many very good structures; it will convince engineers that it
is not any more acceptable to design heavy, inelegant and boring structures which, by reac-
tion, push some architects and some engineers to design crazy and expensive bridges; it will
also demonstrate, specially for the younger engineers who will take our place in the years to
come, that there are so many structural solutions that variety-which is a clear need in our
modern world-can be achieved without deviating from a cartesian, logical and economical ap-
proach.

It will also show, I hope, that elegance does not need unnecessary complexity and can be

produced, on the contrary, by simple and pure lines.

Honorary President of FIP and fib
Member of the French Academy of Technology
Member of the Indian Academy of Engineering

TLM ViR Lo we>-

Bonnelles, October 22, 2007
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Foreword Three

ON THE CONCEPTUAL DESIGN OF BRIDGES

By designing with only the functional purpose of structures in mind today and not caring

Variety in Bridge Design

for their holistic quality, the multitude and pride of early bridge construction, especially that
after the industrial revolution and even up to the 1960s, comprising names the sound of which
makes our eyes shine, were replaced by monotony and timidity! In those days a street bridge
was quite different from a railway bridge in material and shape; an inner-city bridge from a
river-bridge in the open country; the entire canon of shapes in bridge construction was ap-
plied. Nowadays all are alike, clumsy monotonous girders made of prefabricated units or box-
girders of constant structural height even if spans vary, with longitudinal or transversal
joints, resting on bearings-flat pots-such that each superstructure fits on any pier, inter-
changeable and exchangeable.

If engineers reduce themselves to technocrats, to mere aids or slaves of their clients or
architects, they should not be surprised about their profession’s bad public image, the little fi-
nancial support they receive for their research and the scant attraction to young creative tal-
ent. Students today ask for professions which are either creative and artistic or hightech.
Concluding from our products, structural engineering is neither. Therefore, students either
turn to hightech electronics and aeronautics, or towards architecture and fine arts. However,
with high quality structures we could demonstrate that structural engineering, more than any
other profession, asks for both simultaneously, for knowledgeable and creative talent.

Structural engineers must resume their cultural responsibility: Buildings and structures
are part of our living space at the expense of nature. The only equivalent to nature man can
and must create is culture!

The conceptual design is the birth of a structure or building. The knowledge and dili-
gence combined with intuition and care as well as openness for cooperation and advice, the de-
signer invests in this initial phase, defines the characteristics and quality of the outcome.

The ultimate goal of structural design is to provide the adequate aesthetical expression for
the most perfect and the most efficient technical solution.

Imagine, for the visual design of such transient products as cars or drilling machines or
cutlery there is an own profession, the product designer. These products have to suit any
place on the world but their customers are specified; young-old, modern-old-fashioned, male-
female, rich-modest. With bridges it is just the opposite: Their characteristic is their specific,
their unique scene and they have to be accepted by everybody. Since apart from some excep-
tions such as highway overpasses all places or sites of our bridges are different, each bridge

should be designed individually-a wide scope for more variety in bridge design.
6



This book by Yingliang Wang and Zongyu Gao describes the wonderful world of bridges
and conceptual design of bridges. May it find a positive and wide resonance.

President of International Association of Shell and Spatial Structures (IASS)

Vice President of International Association of Bridge and Structural engineering (IABSE)

Foreign Member American Academy of Arts and Sciences

Professor of Stuguart University, Germany

Jorg Schlaich
Stuguart, September, 2007
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