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This comprehensive biography traces the life and works of Robert Maillart,
one of the most important engineers and designers of the twentieth century.
His career developed around a central issue of modern technological society:
the debate between two antithetical views of engineering opposing applied
science, which relied on general mathematical theories for understanding
structures, against design, which Maillart championed. Maillart considered
structures not merely works of utility, but also as works of art. As utilitarian
objects, he created a series of innovations of lasting significance, including the
concrete hollow box, the concrete flat-slab floor, the concrete deck-stiffened
arch, and the concept of the shear center. Aesthetically, Maillart shaped his
three innovations in concrete to create surprising and often stunning new
forms. Providing an analysis of these innovations, this biography also connects
Maillart’s aesthetic ideas with the private and professional context in which

he worked.
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Marie-Claire and Robert Maillart in Orselino, 1912.
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Preface

This biography represents a summary not just of
Maillart’s 46-year career, but also of my own ex-
actly equal-length professional life. Discovering
Maillart was fortuitous because research into his
life and work seemed natural thanks to four stages
in my own development beginning with undergrad-
uate education at Princeton in the late 1940s. I fol-
lowed a program invented by the Dean, Kenneth
Condit, called ambiguously Basic Engineering, that
brushed us through all fields of engineering but still
allowed time to take more liberal arts electives than
many liberal arts majors. My favorite courses were
in music, literature, and art history, but I had
enough engineering to win a Fulbright Fellowship
for study of bridge reconstruction in Belgium. There
[ studied structural engineering at Louvain Univer-
sity, visited numerous new and partly built concrete
bridges, and courted a talented and beautiful pi-
anist. After marriage, we returned to Belgium where
I studied the major new idea in structures, prestres-
sed concrete, with one of its pioneers, Gustav Mag-
nel, at Ghent University.

After academic studies, I entered a second stage,
returning to the United States and capitalizing on
this new idea, to work for 8 years as a structural
designer in New York City. There I met Otto
Gruenwald, who taught me analysis, and Anton Te-
desko, who inspired me to learn about another new
idea, thin-shell concrete structures. Our firm did de-
sign of difficult structures, ones that most other
engineers avoided. This type of design was an im-
portant part of Maillart’s practice as well.

All the while my motivation to write and to
speak in public began to overtake my urge to de-

XX1

sign, and thus when offered a position at Princeton,
after some hesitation, I accepted and entered a third
stage in preparation for Maillart. At Princeton, my
mentor, Norman J. Sollenberger, gently eased me
into the academic world and recommended that 1
work with Robert Mark, a civil engineer then run-
ning an experimental program in stress analysis at
Princeton’s Plasma Physics Laboratory. Mark and
I wrote proposals to the National Science Founda-
tion; but not having doctor’s degrees and having no
track record in such research, we were consistently
unsuccessful until the program officer, Michael
Gaus, recognizing our plight, simply overrode the
mediocre peer reviews and awarded us a small
grant. Thus began a fruitful collaboration during
which Mark and I learned about the disciplines of
academic research and the necessity for publication
in refereed journals.

It was then in the mid-1960s that the architects
began to exert their influence and I entered a fourth
stage. In 1966, I received a National Science Foun-
dation science faculty fellowship to study thin-shell
theory with Warner Koiter, a world leader, at the
Technical University in Delft, the Netherlands.
Prior to leaving for Europe, Kenneth Frampton, a
distinguished architectural historian then at Prince-
ton, gave a series of lectures, two of which had a
profound influence on me. One was on Gustav Eif-
fel and the cultural context for his bridges and
tower; the second and of more immediate interest
was on the Dutch modern movement in art, archi-
tecture, and engineering call de Stijl. Frampton
opened my eyes to the connection among Dutch
culture, modern art, and the engineering of an ar-
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xxii PREFACE

tificial landscape at just the time we were preparing
to spend half a year in that waterlogged environ-
ment.

So it was that I returned to the lowlands to study
not only an abstract mathematical theory, but also
an abstract artistic culture in which the ideas of
beauty and utility were intimately connected.

Without Frampton’s stimulus I would never have
seen the whole of the Netherlands and on returning,
I was more than ever eager to find some way to
express this wholeness in scholarship that would
be somehow academically respectable in the frag-
mented, specialized universe of the research univer-
sity. It was then that Maillart seemed to be a
natural.

Having studied German and French in school,
having lived in small European nations, having
practiced design in concrete structures, and having
found colleagues and students willing to collaborate
and to learn, I was prepared to take on the com-
plexity of a multilingual Swiss engineer whose
structures had already been canonized by an exhi-
bition at the Museum of Modern Art (1947), by a
long chapter in Sigfried Giedion’s hugely influential
Space, Time and Architecture (1941), and whose
works were elegantly detailed in a trilingual book
by Max Bill (1949).

This biography culminates 28 years of studying
the life of Robert Maillart, a name I had never
heard of during my own college education and my
8 years in practice. Only when I began teaching did
the architecture students bring me pictures of Mail-
lart’s bridges and buildings and ask me to teach
them about such visually striking forms. At that
time, in the early 1960s, there was no technical
writing on Maillart in English and no writing of
any type on him in the contemporary engineering
literature.

Maillart’s forms were so far out of the ordinary
that I could find no way to incorporate them into
a standard course on structural engineering either
to architects or engineers. Here was a dilemna: the
standard courses in structures were devoid of pow-
erful visnal images, whereas a small number of
structural engineers following Maillart and others

were creating such images solely as engineers not
architects. It was as if literature were being taught
using texts taken from the front pages of newspa-
pers while Hemingway, Fitzgerald, and Faulkner
were creating their celebrated works.

This dilemna inspired me and my colleague Rob-
ert Mark, who faced a similar quandary, to talk to
Whitney Oates, head of Princeton’s Council of the
Humanities, who told us to see Princeton’s Presi-
dent Robert Goheen. Those two humanists sent us
to Washington to visit the newly created National
Endowment for the Humanities, an institution both
men had helped to bring into being. There we met
Herbert McArthur, a program officer, who was im-
mediately sympathetic, and soon we had a small
grant plus a larger amount that required matching
funds. Oates and Goheen saw to it that we got
those funds from the Ford and Rockefeller foun-
dations.

Thanks to that beginning, I went with my son
David to Zurich in the summer of 1970 where Ma-
rie-Claire Blumer-Maillart graciously received us
and there began the most fruitful and unusual bi-
ographical collaboration that I know of. The fol-
lowing summer, with my daughter Elizabeth, I
visited her again, this time at St. Jean Cap Ferrat
where we discussed her father’s centennial in 1972.
Robert Mark and I organized a colloquium at
Princeton in Maillart’s honor and Madame Blumer-
Maillart came with her husband Eduard Blumer.
At that time, in October 1972, I began serious dis-
cussions with her about a biography and she
responded warmly. The following year my wife
Phyllis and I came to Switzerland and there I began
to go through Maillart’s papers and allied docu-
ments that had been collected and organized by
Madame Blumer-Maillart and her husband.

In 1974, as a visitor to the Institute for Advanced
Study, I began to write a biography. There was little
material on Maillart’s private life, so I focused on
his works and was more than half way finished
when Madame Blumer-Maillart and her daughter
found in an attic trunk a mass of letters written by
Maillart dating from his youth to his last months,
Clearly, I needed to read these, but what to do with
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the writing then nearly completed? Marshall Clag-
gett, the historian at the Institute who sponsored
my visit, gave me the needed advice — finish the
book as an essay on Maillart’s major work and
then write a proper biography. This sound advice
led to Robert Maillart’s Bridges: The Art of Engi-
neering, published by the Princeton University Press
in 1979.

Meanwhile 1 read through the letters with Ma-
dame Blumer-Maillart. Together we relived much
of Maillart’s life, primarily from the construction
of his first major work, the 1901 Zuoz Bridge, to
the destruction in 1940 of his last great design, the
Zurich Cement Hall. She would interpret words,
names, places, and events that [ could never have
gotten on my own. It was an indispensable expe-
rience, especially reading those letters written while
the Blumers were in Indonesia from 1929 to 1940,
We read letters in Zurich, we read letters during
another stay at the Institute for Advanced Study,
and we read more in the Princeton Maillart Ar-
chive, founded in 1974 and installed permanently
at the Engineering School in 1980, thanks to the
support of our departmental chairman, Ahmet Cak-
mak.

I began writing the biography in 1978, once the
first book was in press, but it proved more difficult
than I had anticipated. As I struggled with the large
mass of documentation, Martin Kessler, President
of Basic Books, showed up one day in my office
and stimulated me to write a book for him on the
idea of art in modern structures. My brother, James
H. Billington, had urged Kessler to see me and the
result was The Tower and the Bridge: The New Art
of Structural Engineering, published in 1983 with
Maillart as the central figure in a story that began
with Thomas Telford, Gustav Eiffel, and John
Roebling, and ended with the legacy of Maillart as
seen in the late twentieth-century structural artists
Felix Candela, Heinz Isler, Christian Menn, and Fa-
zlur Khan.

That book grew out of a course that I had begun
teaching at Princeton in 1974 entitled “Structures
and the Urban Environment,” which in turn had
come from my studies on Maillart. I wanted to

show that Maillart was part of a modern tradition
begun with the Industrial Revolution and flourish-
ing today. Following the publication of The Tower
and the Bridge 1 returned to the biography, rewrit-
ing and extending the story. By 1988, I was once
again nearly finished when I got a call from Edgar
Kaufman stating that he wanted me to write a heav-
ily illustrated book on Maillart.

This call was not my first contact with Kaufman.
Four years earlier he had called after receiving a
letter from George Collins, Professor of Art History
at Columbia University and a good friend of mine
since 1969. Collins had suggested that the Archi-
tectural History Foundation publish a book of
color photos as a sort of companion to The Tower
and the Bridge. Collins believed that the theme of
structural art needed a book with elegant pictures
much as is frequently done for architects. That pro-
ject appeared too daunting in 1984, but Kaufman’s
more focused idea of 1988 became a reality with
the 1990 bilingual book, Robert Maillart and the
Art of Reinforced Concrete, published by the Ar-
chitectural History Foundation in New York and
the Verlag fiir Architektur Artemis in Zurich and
Munich.

I told Mr. Kaufman about the biography, which
he asked to see and then enthusiastically recom-
mended to the Architectural History Foundation.
The foundation’s president, Victoria Newhouse, ac-
cepted it and following publication of the 1990
book, she began to work closely with me in revising
what had become an unwieldy manuscript. Thanks
to her fine editorial eye, the work began to take
shape but only after she had helped me reorganize
it rather drastically. We spent many hours together
reading over sections, reworking parts, and dis-
cussing content. When she decided in 1994 to
close down the foundation, she sent the manuscript
to Beatrice Rehl of Cambridge University Press
through whose encouragement and help the man-
uscript went through one more revision before it
was finally accepted in August 1995.

This long journey from the 1960s to the 1990s,
therefore, has been completed thanks to the sus-
taining help of many people. But there is another
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xxiv PREFACE

story that has evolved through this 28 years of writ-
ing. At the outset, I was intrigued by the works
and, as a structural engineer, I wanted to study
them technically. Did their aesthetic power derive
from a pure engineering design or did they acquire
elegance by means other than engineering, that
is, decoration or nonstructural form? Put the other
way, was Maillart a technically inferior engineer
by stressing appearance over cost and perfor-
mance?

My first studies revealed that Maillart was far
ahead of his profession technically, so I needed to
tell that story to a nonengineering audience; but
then came the next question: To what extent could
his superior engineering and his fine aesthetic talent
be connected to his private life? This is an old ques-
tion in biography, especially for biographies of art-
ists. The more I learned about Maillart as a person,
as a family man, and as a colleague, the more dif-
ficult it became to answer that question. It was only
after I had amassed the documentation and written
a long manuscript that I could begin with the help
of reviewers and editors to see where the private
life would illuminate the professional life and where
it would not.

The private story began during the Victorian cer-
tainty of a stable Europe in the comfortable bour-
geois world of little Switzerland. It then met the
convulsion of World War I, which led into a wildly
swinging interwar Europe and culminated in the
outbreak of the second half of the Great War. In a
curious and unusual way Maillart lived through
this tumult. Outwardly a Victorian with conven-
tional attitudes and a routine life, he adjusted to a
partly monastic existence after losing his wife and
his wealth during the war. He never lost his settled
attitudes and his love of routine, but his motivation
did change from that of large-scale builder to small-
scale designer. It was a change enforced by penury,
but it was one that fit his personality.

During his 15-year marriage, he strove to create
a thriving business as his family grew, but following
the war, he had no home and reverted to the 7-year
bachelor life he had had before marriage. The last
quarter century of his life, living mostly alone, he

created the structures on which his fame rests. His
sometimes weekly letters give the sense of a routine
life and rarely do they digress into the professional
controversies so characteristic of his work. Excep-
tions occur in letters to his daughter in Indonesia
from 1929 to 1940. These documents themselves
have a remarkable history. Sent to the Dutch col-
ony, they were saved by Marie-Claire Blumer-
Maillart; and then during her desperate escape from
the invading Japanese and her incredible 4-year sur-
vival in the jungles of Java, she kept them in a small
briefcase so that finally after circling the globe they
returned to Switzerland intact at the war’s end.

In these letters, written rapidly and unselfcons-
ciously, we get a glimpse of Maillart’s reflections
and responses to weekly trials. His sense of humor
never left him, his optimism remained in the face
of depression, and his loneliness became more ap-
parent as the 1930s came to a close. He even reveals
at times his delight in a new little bridge that he
was given because of its difficulty. These factors of
personality do illuminate the works or at least they
seem consistent with them. Yet the direct connec-
tion between works and events or public designs
and private thoughts remains elusive. Perhaps that
is always so when utilitarian objects rise to the level
of great art whether portraits painted for prepho-
tographic records or architecture created out of
cost-constricted programs.

To take the example that keeps recurring in these
studies, the Salginatobel Bridge, I find its design to
be some kind of a mystery. I can explain it struc-
turally and yet its visual impression is always more
complex without ever leaving the realm of pure
structure. In his simplicity, Maillart reminds me of
two contemporaneous painters, the Dutchman Piet
Mondrian and German Swiss Paul Klee. Both art-
ists created many works of deceptive simplicity and
both lived lives often apart from mainstream soci-
ety. Maillart himself was half Dutch and Belgian as
well as half German Swiss. The simplicity of his
lines and even of his patterns of steel reinforcement
within concrete reminded Max Bill of Mondrian;
and Maillart’s playfulness with form is reminiscent
of some Klee paintings. If one could explain once
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and for all the meaning of Mondrian’s New York
Boogie Woogie, Klee’s Doublezelt, and Maillart’s
Salginatobel, then they would cease to be art.

The theme of structure as art first became public
with the 1947 Museum of Modern Art exhibition.
Following that event, Professor Mark and I pro-
posed a Maillart exhibition in the Princeton Uni-
versity Art Museum to go together with the
Centennial Symposium in October 1972. David
Steadman, acting director of the museum, organ-
ized the exhibition and J. Wayman Williams put it
together out of original Maillart documents, recent
photographs, and models. Four years later, in
honor of Madame Blumer-Maillart’s visit, we put
together a new photographic exhibition again with
the help of Mr. Williams and the director of the art
museum, Peter Bunnell. In 1978, with director Fred
Licht and Wayman Williams, we mounted an ex-
hibition entitled “The Bridges of Christian Menn,”
and in 1980, with the new director Alan Rosen-
baum and again Wayman Williams one on “Heinz
Isler, Structural Artist,” both showing the legacy of
Maillart on present-day Swiss engineering designers
of bridges and buildings.

All the while I was bringing copies of Maillart
documents to the Princeton Maillart Archive, Ma-
dame Blumer-Maillart was establishing in Zurich a

Maillart Archive at the Federal Institute of Tech-
nology. Most of the original drawings and calcu-
lations from Maillart’s post-1920 offices in Geneva
and Bern are now in the Zurich Archive, assembled
and catalogued by Dr. Beat Glaus and Mr. Cle-
mente Regassi. Then in 1990, the Museum fur Ges-
taltung in Zurich held a large exhibition on
Maillart that thereafter traveled throughout Fu-
rope.

One climax of these Maillart events came on Au-
gust 21, 1991, when James E. Sawyer, President
of the American Society of Civil Engineers, and
Madame Blumer-Maillart unveiled a plaque desig-
nating the Salginatobel Bridge an International His-
toric Civil Engineering Landmark. Part of the Swiss
celebration for the 700th anniversary of the found-
ing of their confederation, this Maillart Day event
placed his wilderness work alongside only twelve
other such landmarks, which include the Eiffel
Tower, the Firth of Forth Bridge in Scotland, and
the Panama Canal. We made a pilgrimage that day
up from the Landquart River Valley along the sin-
gle-lane roadway far into the Alps; it is a pilgrimage
that should be made by anyone who wishes to con-
template the theme of Maillart’s life and work: De-
sign, in this fragmented world, when carried out by
a highly rational, deeply educated engineer, can in-
tegrate utility and beauty within the constraints of
responsible economy with public funds.
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