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THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS.

LE TRIPLE GRAND ÉCART DE L'INGÉNIEUR ARCHITECTE AU MILIEU DE LA CRISE SPATIALE.

“How to make waterproof poetry at an affordable price?” 

“ Comment faire de la poésie étanche à l'eau à prix abordable?” 

Prof. ir. architect Leo VAN BROECK

professor emeritus KULeuven University - Faculty of Architecture and Engineering
former Government Architect of Flanders (Vlaamse Bouwmeester)
co-founding partner of the former office BOGDAN & VAN BROECK architects

president of the Climate Expert Committee of the Brussels Region
member of the board of the Sonian Forest Foundation
member of Club of Rome - Chapter EU  
member of the Design Advisory Board of Cologne
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THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS 

THE VITRUVIAN TRIAD (triade vitruvienne)

Vitruvius (+/- 80 BC – 15 BC) was a Roman architect and engineer. 
He was known for his multi-volume publication “DE ARCHITECTURA”, 
the only architectural theoretical text that survived from antiquity.

Vitruvius stated that all buildings should have three qualities: 
FIRMITAS, UTILITAS & VENUSTAS (strength, utility and beauty). 
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THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS 

THE VITRUVIAN TRIAD 

FIRMITAS UTILITAS VENUSTAS
strength utility beauty

de gustibus et coloribus non est 
disputandum

structure
life cycle analysis

function
economy & cost

form
spatial quality
user experience
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THE VITRUVIAN TRIAD 

            WHEN DO STRUCTURE, UTILITY AND FORMAL QUALITY COME TOGETHER ?

                                                    firmitas utilitas
                                                                                        ugly
 
   
              architecture?

 unstable           unusable

                  venustas

when structural thinking contributes to form and function
when functional thinking contributes to formal  and structural qualities

when formal research produces structural and functional qualities
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THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS 

THE VITRUVIAN TRIAD – a contemporary translation :
according to Vitruvius, architecture is supposed to be successful in all of its 3 domains.

WE ALL KNOW THAT PERFECT ARCHITECTURE IS IMPOSSIBLE 
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THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS 

A MODERN TRANSLATION OF THE VITRUVIAN TRIAD: MORPHOLOGICAL ENGINEERING
Which useful structures have formal qualities? Which useful forms have structural qualities? 
“Formes Utiles”, book published in 1959 by architect André Hermant (° Antwerp 12/06/1908 - † Lescherolles 7/05/1978)
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A MODERN TRANSLATION OF THE VITRUVIAN TRIAD: MORPHOLOGICAL ENGINEERING
Which useful structures have formal qualities? Which useful forms have structural qualities? 
“Formes Utiles”, book published in 1959 by architect André Hermant (° Antwerp 12/06/1908 - † Lescherolles 7/05/1978)
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A MODERN TRANSLATION OF THE VITRUVIAN TRIAD: MORPHOLOGICAL ENGINEERING
Which useful structures have formal qualities? Which useful forms have structural qualities? 

“FORMES UTILES” was also an organisation.

The mission of the organisation Formes Utiles, created by the Union des Artistes Modernes (UAM), was to introduce the public to new everyday furniture and 
objects of quality, of beautiful and functional forms. Founded in 1949 by UAM president René Herbst, André Hermant, Charlotte Perriand and Jacques Dumond, it 
pursued the ideals and objectives of the 1930s generation that pioneered Modernity in France. After WWII, most young French designers and interior architects 
were trained by the pioneers of Modernity through schools and design studios, and consequently they readily took up the modernist doctrine, continuing a lineage 
of ideals concerning technological advancements and innovations in new materials. But above all else, these designers excelled alongside the development of the 
furniture industry, then booming in France.

Every year, as part of the Salon des Arts Ménagers (SAM) in Paris, the Formes Utiles exhibitions of furniture, lighting and everyday objects continued to champion 
the modernist concepts developed by these Modernist pioneers:

 - The relationship between form and function;
 - The relationship between form and structure;
 - The notion of functionality;
 - The sculptural qualities and significance of form. 

THE VITRUVIAN TRIAD REACHED EVEN INTO THE WORLD OF PRODUCT DESIGN
 LET’S ZOOM OUT AGAIN TO FOCUS ON ARCHITECTURE…
 LET US LOOK FOR BUILDINGS WHERE FORMS ARE STRUCTURAL AND STRUCTURES PRODUCE FORM
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TYPOLOGIES OF INTERESTING STRUCTURES : HERE NEXT DOOR IN LOUVAIN-LA-NEUVE
MUSEE L – THE FORMER LIBRARY OF SCIENCES – ARCHITECT ANDRE JACQMAIN : a demonstration that architecture IS urbanism and vice versa
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THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS 

TYPOLOGIES OF INTERESTING STRUCTURES : HERE NEXT DOOR IN LOUVAIN-LA-NEUVE
MUSEE L – THE FORMER LIBRARY OF SCIENCES – ARCHITECT ANDRE JACQMAIN : the structure IS a big part of the form & the user experience
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THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS 

TYPOLOGIES OF INTERESTING STRUCTURES : HERE NEXT DOOR IN LOUVAIN-LA-NEUVE
MUSEE L – THE FORMER LIBRARY OF SCIENCES – ARCHITECT ANDRE JACQMAIN : A TRANSFORMATION OF THE CITY

ALTHOUGH THE STRUCTURE AND THE SPATIAL CONCEPT OF THIS BUILDING AND ITS 
SURROUNDING PUBLIC SPACE DEFINE THE USER EXPERIENCE, 
THE BIGGEST IMPACT ON LOUVAIN-LA-NEUVE IS THE NEW FUNCTION.

A MONO-FUNCTIONAL NEW TOWN LIKE LLN TENDS TO NEED A LOT MORE TIME TO BECOME AN 
OLD TOWN. THE INTRODUCTION OF A MUSEUM IS AN ACCELERATOR IN THAT PROCES.

IT CHANGES LLN INTO A DESTINATION FOR A BROADER PUBLIC 

IT ATTRACTS VISITORS THAT HAVE NO RELATION WITH THE UNIVERSITY 

IT ALLOWS LLN TO REACH FURTHER BEYOND ITS HISTORICAL ACADEMIC ROOTS
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TYPOLOGIES OF INTERESTING STRUCTURES : curved and folded surfaces
“The arrow”, by Paduart & Moesschal, Expo Brussels 1958
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THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS 

TYPOLOGIES OF INTERESTING STRUCTURES : curved and folded surfaces, Sidney Opera (Utson), VUB Cantilever (Paduart).
Shell structures are very thin and very strong. Concrete beam: H = L/10 versus a curved vault: thickness = L/300 - L/500. 
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TYPOLOGIES OF INTERESTING STRUCTURES : curved and folded surfaces
F. Candela (Manantiales restaurant, Mexico), N. Foster (American Air Museum, Duxford UK), Eero Saarinen (TWA terminal at JFK airport NY).
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TYPOLOGIES OF INTERESTING STRUCTURES : curved and folded surfaces
F. Candela, testing of the strength of a hypar shell (hyperbolic paraboloid). 
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TYPOLOGIES OF INTERESTING STRUCTURES : straight folding and curved folding



17

THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS 

TYPOLOGIES OF INTERESTING STRUCTURES : straight folding and curved folding
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TYPOLOGIES OF INTERESTING STRUCTURES : straight folding and curved folding
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TYPOLOGIES OF INTERESTING STRUCTURES : straight folding and curved folding
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TYPOLOGIES OF INTERESTING STRUCTURES : straight folding and curved folding
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TYPOLOGIES OF INTERESTING STRUCTURES : straight folding and curved folding
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TYPOLOGIES OF INTERESTING STRUCTURES : straight folding and curved folding
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TYPOLOGIES OF INTERESTING STRUCTURES : straight folding and curved folding ARCHITECTURAL APPLICATION TODAY
Engineer Architect Yves Weinand, Chapel of the Saint-Loup Monastery, Pompaples (Switzerland).

Yves Weinand

Professor of Timber Constructiion at EPFL Lausanne, where is director of the research laboratory IBOIS.
IBOIS is a transdisciplinary laboratory both active in the Institute of Architecture and in the 
Institute of Civil and Environmental Engineering. 

Founder of the ‘Bureau d’Etudes Weinand in Liege. 
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TYPOLOGIES OF INTERESTING STRUCTURES : straight folding and curved folding ARCHITECTURAL APPLICATION TODAY 
https://weinand.be/  A PRECURSOR IN THE SUSTAINABLE APPLICATION OF WOOD IN LARGE STRUCTURES  
Timber Pavilion of the Vidy-Lausanne Theatre, Switzerland.
A new system for the construction of lightweight wooden 
structures. For the first time a double layer folded timber plate 
structure with solely integral mechanical attachments was build in 
2017.
Link to more information: “Integrally attached timber folded surface structures: 
geometrical, experimental and numerical study, IBOIS, Andrea Stitic” :
https://www.epfl.ch/labs/ibois/research/previousresearch/integrally-attached-timber-folded-surf-s
tructures/ 

Annen Head Office, Manternach, Luxembourg.
The Annen Head Office Project consists in a series of 23 vaults 
with spans ranging from 22.5 m to 53.7 m. The project will 
accommodates a 5800m2 facility including a timber prefabrication 
factory space and offices.  

https://weinand.be/
https://www.epfl.ch/labs/ibois/research/previousresearch/integrally-attached-timber-folded-surf-structures/
https://www.epfl.ch/labs/ibois/research/previousresearch/integrally-attached-timber-folded-surf-structures/
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TYPOLOGIES OF STRUCTURES: Tensegrity.
Tensegrity was introduced by Richard Buckminster Fuller in the 1960s, as a contraction of “tensional integrity”. The stiff and strong compressed 
elements do not touch each other and are interconnected by thin tensile wires or cables. 



26

THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS 

TYPOLOGIES OF STRUCTURES: Tensegrity, application in architecture.
American Pavilion, Brussels, Expo 1958, arch Edward D. Stone, engineers Köln Wesselinger Eisenbau (W. Cornelius).
Bicycle wheel tensegrity construction with a span of 92 m. 

0
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TYPOLOGIES OF STRUCTURES:  Tensegrity, application in architecture.
Observation Tower Murturm, Mureck, Austria. Architects Loenhart & Mayr.
A double helix, one stairway up, one stairway down. The stairs work in compression and are interconnected with tensile elements. 
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TYPOLOGIES OF STRUCTURES:  Tensegrity, application in architecture.
Blur Bulding, “Let’s make a cloud”, architects Diller & Scofidio, Swiss Expo 2002, Yverdon-les-Bains, Neuchatel Lake, Switzerland.
A tensegrity structure cantilevering out of only 4 steel columns.
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TYPOLOGIES OF STRUCTURES:  Tensegrity, application in architecture.
Blur Bulding, “Let’s make a cloud”, architects Diller & Scofidio, Swiss Expo 2002, Yverdon-les-Bains, Neuchatel Lake, Switzerland.
A temporary tensegrity structure cantilevering out of only 4 steel columns.
In the top of the cloud was a ‘rooftop’-bar where you could taste hundreds of different mineral waters from all over the world.
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TYPOLOGIES OF STRUCTURES: RECIPROCAL STRUCTURES
Self supporting structures made out of three or more beams, to make roofs or bridges without centre support.

Basic principle.         Student work at KULeuven
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THE WORK OF ENGINEER ELADIO DIESTE  -  Uruguay, 1/12/1917 – 29/07/2000.
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THE WORK OF ENGINEER ELADIO DIESTE  -  Uruguay, 1/12/1917 – 29/07/2000.
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THE WORK OF ENGINEER ELADIO DIESTE
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THE WORK OF ENGINEER ELADIO DIESTE
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
DEN TRAVOO – AFFORDABLE HOUSING & SOCIAL HOUSING - HOEILAART
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
DEN TRAVOO – AFFORDABLE HOUSING & SOCIAL HOUSING – HOEILAART

Cheap origami architecture with wooden planks, hammers and nails.
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
DEN TRAVOO – AFFORDABLE HOUSING & SOCIAL HOUSING - HOEILAART
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DEN TRAVOO – AFFORDABLE HOUSING & SOCIAL HOUSING - HOEILAART



48

THE ARCHITECTURAL ENGINEER'S THREE-WAY SPLIT IN THE MIDST OF THE SPATIAL CRISIS 

VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
DEN TRAVOO – AFFORDABLE HOUSING & SOCIAL HOUSING - HOEILAART
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
AMAL – SPORTS HALL – BOXING CLUB – KINDERGARTENS - MOLENBEEK
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AMAL – SPORTS HALL – BOXING CLUB – KINDERGARTENS - MOLENBEEK

   -1 0
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
AMAL – SPORTS HALL – BOXING CLUB – KINDERGARTENS – MOLENBEEK

   +1
 +2 (+3)
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
AGFA GEVAERT – BRIDGE BETWEEN TWO EXISTING BUILDINGS - THE CROSSING OF EMPLOYEES AND PIPING – MORTSEL (ANTWERP) - 1982
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
KULEUVEN – RECTORATE & HISTORIC CORE OF THE UNIVERSITY – EVACUATION STAIRS
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
KULEUVEN – RECTORATE & HISTORIC CORE OF THE UNIVERSITY – EVACUATION STAIRS
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
BUILDING “O” – AUDITORIUMS AND BIO RESEARCH LABORATORIES FOR THE UNIVERSITY OF ANTWERP
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
BUILDING “O” – AUDITORIUMS AND BIO RESEARCH LABORATORIES FOR THE UNIVERSITY OF ANTWERP
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
BUILDING “O” – AUDITORIUMS AND BIO RESEARCH LABORATORIES FOR THE UNIVERSITY OF ANTWERP
Laboratory DNA fingerprint as inspiration for the load bearing facades.
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
BUILDING “O” – AUDITORIUMS AND BIO RESEARCH LABORATORIES FOR THE UNIVERSITY OF ANTWERP
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VITRUVIAN TRIAD : STRUCTURAL EXAMPLES OF OUR OWN PROJECTS 
BUILDING “O” – AUDITORIUMS AND BIO RESEARCH LABORATORIES FOR THE UNIVERSITY OF ANTWERP
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ENVOI

WHEN FORM, STRUCTURE AND FUNCTION ARE ACTIVATED AT THE SAME TIME
FROM THE BEGINNING OF THE PROJECT DESIGN

YOU DO NOT BECOME A FORMALIST
YOU DO NOT BECOME A STRUCTURALIST
YOU DO NOT BECOME A FUNCTIONALIST

YOU BECOME AN ARCHITECT
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