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Summary: The work of Stéphane Du Chateau is clearly insckiln the second half of the twentieth century.ddeeloped several spatial structures
systems based on a clever design of nodes, which alepatented. More than two hundred and fiftgj@gets were effectively built. Besides this
productive work Stéphane Du Chateau founded sesssaiciations in order to gather designers andamqte Spatial Structures. His charisma and
his commitment were the keys of a remarkable doution to spatial structures.
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1. INTRODUCTION

Fig. 1 Stéphane Du Chateau - Zygmunt Stanislas Mskio

Stéphane Du Chateau, was born in Solwyczqodzk9®8,1and after the
second world war, worked in France, until his death999.

He clearly introduced me in the world of spatialistures, knowing my
personal interest for this field. As far as | renbemwe met for the first
time in Montpellier at the School of Architecturéeve | taught strength
of materials. Three years before, in 1966, he d#dnthe first

International Conference on Space Structures inld@ud, this

conference was organized by Zygmunt Stanislas MakbwThe

proceedings were very impressive (Fig. 1). S. Dat€w was one of
the authors who participated to this event, his epapas titled

“L'intégration de la pensée technique dans la @avaarchitecturale”. It
was included in the part 7 “Design: The Future”Byerything is said in
this title “technical thought”, “creation”, “arcletture” these words
described the man. The paper was written in Fréacti authors like M.
Mengeringhausen and Y. Friedman wrote also in tlo@n native

language), but S. Du Chateau spoke always Fremchfram time to

time, during the following years he asked me todtate his lectures.

It was in these years when simultaneously eminesigders, Frei Otto,
Eduardo Torroja could submit innovative lightweigttuctures taking
advantage of emerging numerical methods. In 196dI&§ Esquillan,
the designer of the CNIT (Paris), organized the SASymposium in
Paris. This event was devoted to “Hanging Roofal &rei Otto gave
first lecture titled “Inleitende bemerkungen zunti@guium”.

The International Association for Shell and Spat&ttuctures was
founded three years ago by Eduardo Torroja. Stéphzum Chateau
urged me to join this Association, | did.

2. A DISTINGUISHED PERSON

Certainly few people saw him in conferences withloist famous bow
tie, symbol of distinction and sincere courtesyisTlwas the symbol of
his deep humanity and culture. Educated as arthigealways claimed
the necessity to have a good understanding of ithgrgm. Attached to
the French language, he made it a point of hononake interventions
in French, having made sure that a majority of attending persons
could understand him. He always presented his waiits slides, and

actually our University received the whole colleatiof them, thanks to
his nephew; who is living in south of France. Atebt, engineer but
also painter Stéphane Du Chateau was in the Fremeéning “un
honnéte homme”. His works and curriculum are wedsatibed by
Tadeusz Barucki [2]. Is it necessary to say, heedland, that his office
in Paris was the place where his fellow countrygbeavere insured to
find the assistance and the welcome which they ede€ertainly not.
Perhaps some of you may testify it.

3. AN IMAGINATIVE ENGINEER

3.1

Stéphane Du Chateau was one of the most produetigeeers in the
field of spatial structures during the second bathe twentieth century.
He was a specialist of tubular construction andkedrin close relation
with Zygmunt Stanislas Makowski who was establishedlondon (at
Imperial College), and then in Guildford Surrey {{a Space Structure
Research Centre). The difference between the twalsvtspace” and
“spatial” is meaningless in this paper. Stéphane Chateau was a
specialist of geometry and was able do design mtik of spatial
structures: double layer grids, vaults, double edrgystems... But he
had always two main concerns in head: the node &mal
industrialization process. All people who were iivenl in spatial
structures design, know that the main questiondeesis the node
design.

Basic ideas

3.2.
3.2.1.

At the beginning of double-layer grids, most ofrtheere bi-directional.
They contained two parallel layers, “top” and “lootf’ ones, and in
between bracing members. Geometrically speakingobriee solutions
was to get a forty five degrees relative rotaticetween the main
directions of the top layer and the bottom layesthbbeing a square
meshing. Stéphane Du Chateau was convinced tivasimore efficient
than a “square on square” choice. This was confirethe results that
| published in 1975 [3]; self-weight was signifitgnreduced. | am

indebted to Stéphane Du Chateau, Zygmunt StanMksowski and

Hoshyar Nooshin who urged me to do this work, wihessited the

Space Structures Centre in Guildford (1973).

Nodes
Bidirectional solution- Unibat

Fig. 2 Self-weight of double-layer grids (by thetar [3] ).



Fig. 3 Unibat system (Stéphane Du Chateau).

Which was the node for this geometry, for this @ibystemNo one
since there is no node parts for this double layit. It is realized with
square pyramids that are assembled by a singledmal bolt at the
corners of the squares that constitute the uppger lébasis of the
pyramids). The other edges of the pyramid are tiaeibg members.
The bottom layer is the simplest that can be founeinbers are not cut
to meet the geometrical sizes, the whole lengtiuleés is kept, but they
are crushed at necessary distances and drilled $o iatroduce a bolt
through two bottom layer members crossing at 964, the apex of the
pyramid where four bracing members are joinedait be said that this
is a solution without nodes, or with bolts as nodles simplest solution
that could be found.

The lightness and the transparency are resultiog fthis design. In
1976, | organized a colloquium on structures in eflier [4], and for
this event we assembled two double layer gridssgo aonstitute a kind
of vault inside our University.

Fig. 4 Two assembled double layer grids insidethiversity garden.
3.2.2. Three directional solutions

Stéphane Du Chateau was also aware of the strudtiigiency of
double curved system and realized what he callgtirae directional”
cupola in Grandval with a very clever molded steetle. This cupola
has a diameter equal to 42 m. The radius of thepEimsphere is equal
to 40 m. With a sag of 6 m, the total length of rbens is 2136 m, and
there are 313 nodes.

Fig. 5 Grandval double curved system — Physicalehod

Stéphane Du Chateau was convinced by the rigigjfgffect of the
double positive curvature, and simultaneously kg ¢fficiency of the
three-directional orientation of the members thaswlso in accordance
with the triangular in plane shape. He had to s@hemeshing of the
double curved surface. It is worthy to say thatrgewically speaking it
is not easy to determine the length of every memlberiangles look
similar they are not, and in these times there wasform-finding
software to help the designer. But the principldiese on three
intersecting hexagonal regular arches, and in h@twe triangular
partition.
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Fig. 6 Geometrical pattern.

But designers used to build physical models at lsscale and to

measure the length of every member on this modsd. grecision was
not achieved exactly, and one of the constraintshf® node design was
to allow length modification during the realizatigiself. It was also

necessary to find a way to get a double curvatystes. Stéphane Du
Chateau designed and patented the “SDC node”.

Fig. 7 “SDC node” Drawings.

It can be seen on the drawings of Fig. 7 how theettmain problems
were solved:

. Every node can receive six members

. By entering more or less the tubes inside the nibdelength
constraint is solved. All members can be of theesaire, the
variations are absorbed by the penetration lenugidé the
node.

e The curvature is possible since the space insidentide
allows providing the required inclination of the mmeers
(only some degrees are sufficient).

Once the design achieved in terms of geometryfdi@wing step is to
choose a realization process. Welding is goverrihig process: the
node is molded in two parts that are welded togetlien members are
correctly in place meeting the geometrical constsadf size and angles.
Subgroups of members are realized at the groundl lemd then
included in the whole spatial structure.



Fig. 8 “SDC” node.

As far as three directional flat double grids asacerned, it can be also
useful to describe another solution designed bytttée Du Chateau for
a three directional double layer, built in Nimesse to the highway.

The design principle chosen by Stéphane Du Chaitgasimilar to

bidirectional solutions presented in section 13.ultes are crushed and

drilled (bottom layers), and in this case spedgiiieces are designed for
joining members of the bottom layer with again oahe bolt. On the
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Fig. 11 Spherobat. design principle.

3.3. Industrialization and Patents

upper layer, the mesh is triangular and three laoktsnecessary at each Stéphane Du Chateau patented many systems. Pycafiidimatec,

node. The node’s design must include not only thesical existence of
this specific piece, the node, but also all the@urding constraints,
from its industrialization to their implementatitwy the use of adapted
tools for which it is necessary to make way. Thelés” that appear on
the top layer are used to introduce the tools #éhatused to tighten the

o

Fig. 9 Tri-directional grid. Bottom layer “node” d@rop layer “node”.
3.2.3. Spherical node : Spherobat

Even if Unibat was successful it appeared that Bat€au’s realizations
needed another system with nodes and members, wanécleasier to
transport than pyramids. And all specialists knée success of the
“Mero” node in these years. Taking advantage of toatest for

Baltimore airport (1975), American architects wevéling to use a

spherical node. Du Chateau designs a drilled sphatecan receive the
members. Some times after the research for a spherdde enabling
the assembly of members whatever can be theiivelpbsitions, ends
in a spherical node. It is realized with two pieaase is one third of a
sphere, the second one is two-thirds of a sphere.

Fig. 10 Spherobat.

One axial node is used to assemble the two piemeket head cap
screws are used to assemble the members to thetaselfieConical rod
end housings can also be manufactured for some erer(ifig. 11)

Unibat, Spherobat are some of them.

Doing so he was able to build around two hundred @&ty projects
based on node’s patents. A comprehensive list edettprojects can be
found in the thesis submitted by Claudia Estrelad?¢5].

Three constraints governed the design:
¢ Simple manufacturing in factory
«  Easy transport and storage

. Simplified implementation

Fig. 12 Industrialized components

All along his design process Stéphane Du Chatead tes work with
Zygmunt Stanislas Makowski, who was able to makauaerical
analysis of his structures and for some cases iexpetal tests. This
collaboration was very fruitful during this perioflinnovation.

4. ATIRELESS DEFENDER OF SPATIAL STRUCTURES

Du Chateau worked with the most famous engineegsaachitects in
the whole world. He was consulted by Frei Otto forfoldable
membrane in Cannes, France, certainly one of thgt foldable
membrane project.

™ -——

Fig. 13 Du Chateau and Frei Otto

The first central mast buckled and a new one wagyded by Stéphane
Du Chateau.



Founder of many associations, Stéphane Du Chatemlito unify the
action of French designers namely in his “IRASS'Ingtitut de
Recherche et d'Applications des Structures Spatiahere famous
engineers and architects exchanged their ideasil Maymont, Jean
Cesselin (for cable nets), Yona Friedman (archite}t Chaperot
(polycorolles), Lourdin (timber spatial structurasgre some of them.
We organized together several events in Francerderdo publicize
spatial structures, namely in Paris, Lyon and RenHe invited in Paris
Felix Candela, and was very proud to honor him.

L°INSTITUT LE RICOLAIS
Institut de Recherche et d’Applications des Structures Spatiales

vous prie de bien vouloir assister a la conférence
HIER & DEMAIN, ARCHITECTURE
par

FELIX CANDELA

qui se tiendra au Grand Palais le 14 octobre 1981 a 18 h 30
sous le patronage de la DIRECTION DE L’ARCHITECTURE

DU MINISTERE DE L'URBANISME et DU LOGEMENT
avec la participation de L'ACADEMIE D'ARCHITECTURE, DE L'UNION INTERNATIONALE DES
ARCHITECTES, DE LA Sté AUGUSTE PERRET ET LE CERCLE D'ETUDES ARCHITECTURALES

R.S.V.P. 622.20.75 15, rue Hégésippe Moreau - Paris 18 éme

Fig. 14 Candela conference invitation (Paris, 1981)

All the “IRASS” regular meetings were held in hiffice in Paris “15
rue Hégésippe Moreau”.

Christel Frapier described some of his activities:ipaper published by
the International Journal of Space Structures [7].

But Robert le Ricolais had a specific role. Unfadtely he could not
find the necessary context and the financial sugjpomhis researches in
France and migrated to Philadelphia.
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Fig. 15 “Always reborn in itself’ — Le Ricolais

Robert Le Ricolais was unable to further his redean France, but
many of his devotees endeavored to help him toaasfortunately
with little success. Reference must be made hetheofction of David
Georges Emmerich who tried to set up a StructuesleBrch Workshop
that could have welcomed Le Ricolais. The last theeparticipated in
this fervent group of followers (IRASS) he spoketirese terms, as
related by Henri Drevon in January 1977 :

“Le Ricolais, who had taken two of his studentshwiim, reported on
the missions always assigned to him in the USArddeets that the
doctors do not allow him to do more and that he iba@sn unable to find
an organization in France that would enable hinptosue his task. This
entails, among other things, repatriating the ingmige set of models

made with his students in Philadelphia, which waquitl up a very good
show in Pompidou Center”

Further he writes:

“The proposal to honor Le Ricolais by transformithg IRASS into a Le
Ricolais Foundation is adopted unanimously and aitfovation”

It is not surprising that the so-called “IRASS” beatwe at the end the
“Robert Le Ricolais Institute”.

Tireless actor of spatial structures, Stéphane Bat€au taught in many
schools of architecture, increasing the curiosify young people,
organized several scientific meetings. | had thanck to share these
experiences with him.

Consequently | asked him to be the honorary chairofaa scientific
seminar on structural morphology that | organizedséuth of France
[8]. It was simultaneously possible to organize texhibitions one
devoted to Robert Le Ricolais, and one to his cfased Stéphane Du
Chateau. In both cases we could exhibit models fitoeir projects and
studies.

STRUCTURAL MORPHOLOGY

STRUCTURES SPATIALES
STEPHANE DU CHATEAU

MORPHOLOGIE STRUCTURALE

Fig. 16 S. Du Chateau Exhibition Catalog 1992.

5. CONCLUSION

Stéphane Du Chateau was undoubtedly one of thereau the field of

Space Structures during the second half of the ttetbn century.

Designer, architect, space structures defenderhéeahe was a multiple
expertise man. | had the honor and privilege tokweith him in many

circumstances and had the opportunity to discoisedéep humanity.

| also received a wonderful collection of slidesnfrhis nephew, and my
task is now to give access to this collection, ndoordinate my action
with polish people in charge of his foundation irubieszow.
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