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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond

“Geometry that is structure. Structure that is architecture.”

“The aesthetics effect is to occupy a multiplex of web and, as the eye traces
the cells of engagement, the eye travels out and what is plane becomes
limitless void. The box is no more.”

Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond

“The random pattern of the London pavilion, however, is both a product of
the architects intent and an expression of engineer Cecil Balmond’s ideas
about non-linear structure.”

Toyo Ito
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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Serpentine Gallery, London, 2002, Arch.: Toyo Ito, Ing.: Cecil Balmond
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U-Bahnstation Sainte-Catherine, Brussels, 2007, Arch.: Olivier Noterman und Nicolas Vanden Eeckhoudt, Ing.: Ney and Partners 
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U-Bahnstation Sainte-Catherine, Brussels, 2007, Arch.: Olivier Noterman und Nicolas Vanden Eeckhoudt, Ing.: Ney and Partners 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Bahrain Pavilion Dubai Expo 2020, Dubai, 2020, Arch.: Christian Kerez, Ing.: Dr. Schwartz Consulting 
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Steeve Jobs Theater, Cupertino, 2017, Arch.: Foster + Partners, Ing.: Eckersley O’Callaghan
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Steeve Jobs Theater, Cupertino, 2017, Arch.: Foster + Partners, Ing.: Eckersley O’Callaghan
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Steeve Jobs Theater, Cupertino, 2017, Arch.: Foster + Partners, Ing.: Eckersley O’Callaghan
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Steeve Jobs Theater, Cupertino, 2017, Arch.: Foster + Partners, Ing.: Eckersley O’Callaghan
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Steeve Jobs Theater, Cupertino, 2017, Arch.: Foster + Partners, Ing.: Eckersley O’Callaghan
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Steeve Jobs Theater, Cupertino, 2017, Arch.: Foster + Partners, Ing.: Eckersley O’Callaghan
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Steeve Jobs Theater, Cupertino, 2017, Arch.: Foster + Partners, Ing.: Eckersley O’Callaghan
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Steeve Jobs Theater, Cupertino, 2017, Arch.: Foster + Partners, Ing.: Eckersley O’Callaghan
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Steeve Jobs Theater, Cupertino, 2017, Arch.: Foster + Partners, Ing.: Eckersley O’Callaghan
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Steeve Jobs Theater, Cupertino, 2017, Arch.: Foster + Partners, Ing.: Eckersley O’Callaghan
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“It’s about finding ways to render 
the collaboration between 
architects and engineers more and 
more fruitful. A collaboration 
which has to start at the beginning 
of  architectural planning in order 
to avoid formalistic excess as well 
as technically impracticable 
solutions.”

Pier Luigi Nervi, on the topic of  architects 
and engineers, Casabelle, 1959
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Tragwerksentwurf  III
Structural Design III

Joseph Schwartz ∙ Philippe Block

http://www.block.arch.ethz.ch/eq/
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136Lernziele
Learning goals

Am Ende des Kurses werden die Studierenden in der Lage sein:
At the conclusion of  Structural Design III, students will be able to:

1. das strukturelle Verhalten eines Gebäudes zu verstehen.
1. understand the structural behaviour of  a building.
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Learning goals

Am Ende des Kurses werden die Studierenden in der Lage sein:
At the conclusion of  Structural Design III, students will be able to:

1. das strukturelle Verhalten eines Gebäudes zu verstehen.
1. understand the structural behaviour of  a building.

2. effiziente und expressive Tragwerkssysteme zu entwerfen
2. design efficient and expressive structural systems.
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Learning goals

Am Ende des Kurses werden die Studierenden in der Lage sein:
At the conclusion of  Structural Design III and IV, students will be able to:

1. das strukturelle Verhalten eines Gebäudes zu verstehen.
1. understand the structural behaviour of  a building.

2. effiziente und expressive Tragwerkssysteme zu entwerfen
2. design efficient and expressive structural systems.

3. die Verwendung der graphischen Statik von 2D zu 3D zu erweitern.
3. extend the application of  graphic statics from 2D to 3D.



139Lernziele
Learning goals

Am Ende des Kurses werden die Studierenden in der Lage sein:
At the conclusion of  Structural Design III, students will be able to:

1. das strukturelle Verhalten eines Gebäudes zu verstehen.
1. understand the structural behaviour of  a building.

2. effiziente und expressive Tragwerkssysteme zu entwerfen
2. design efficient and expressive structural systems.

3. die Verwendung der graphischen Statik von 2D zu 3D zu erweitern.
3. extend the application of  graphic statics from 2D to 3D.

4. die strukturellen und architektonischen Möglichkeiten der wichtigsten Baumaterialien auszuloten.
4. assess the structural and architectural potentials of  the most important building materials.
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Learning goals

Am Ende des Kurses werden die Studierenden in der Lage sein:
At the conclusion of  Structural Design III, students will be able to:

1. das strukturelle Verhalten eines Gebäudes zu verstehen.
1. understand the structural behaviour of  a building.

2. effiziente und expressive Tragwerkssysteme zu entwerfen
2. design efficient and expressive structural systems.

3. die Verwendung der graphischen Statik von 2D zu 3D zu erweitern.
3. extend the application of  graphic statics from 2D to 3D.

4. die strukturellen und architektonischen Möglichkeiten der wichtigsten Baumaterialien auszuloten.
4. assess the structural and architectural potentials of  the most important building materials.

5. eine sinnvolle Beziehung zwischen Kraft, Form und Material zu erzeugen.
5. establish a relationship between material aspects, form and forces.
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Learning goals

Am Ende des Kurses werden die Studierenden in der Lage sein:
At the conclusion of  Structural Design III, students will be able to:

1. das strukturelle Verhalten eines Gebäudes zu verstehen.
1. understand the structural behaviour of  a building.

2. effiziente und expressive Tragwerkssysteme zu entwerfen
2. design efficient and expressive structural systems.

3. die Verwendung der graphischen Statik von 2D zu 3D zu erweitern.
3. extend the application of  graphic statics from 2D to 3D.

4. die strukturellen und architektonischen Möglichkeiten der wichtigsten Baumaterialien auszuloten.
4. assess the structural and architectural potentials of  the most important building materials.

5. eine sinnvolle Beziehung zwischen Kraft, Form und Material zu erzeugen.
5. establish a relationship between material aspects, form and forces.

6. zu verstehen, wie Konstruktionsdetails aus struktureller Sicht funktionieren.
6. understand how construction details work from a structural perspective.
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Learning goals

Am Ende des Kurses werden die Studierenden in der Lage sein:
At the conclusion of  Structural Design III, students will be able to:

1. das strukturelle Verhalten eines Gebäudes zu verstehen.
1. understand the structural behaviour of  a building.

2. effiziente und expressive Tragwerkssysteme zu entwerfen
2. design efficient and expressive structural systems.

3. die Verwendung der graphischen Statik von 2D zu 3D zu erweitern.
3. extend the application of  graphic statics from 2D to 3D.

4. die strukturellen und architektonischen Möglichkeiten der wichtigsten Baumaterialien auszuloten.
4. assess the structural and architectural potentials of  the most important building materials.

5. eine sinnvolle Beziehung zwischen Kraft, Form und Material zu erzeugen.
5. establish a relationship between material aspects, form and forces.

6. zu verstehen, wie Konstruktionsdetails aus struktureller Sicht funktionieren.
6. understand how construction details work from a structural perspective.

7. eine Dimensionierung von Tragwerkselementen durchzuführen.
7. carry out basic dimensioning of  structural elements.
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eQUILIBRIUM

http://block.arch.ethz.ch/eq

http://block.arch.ethz.ch/eq
http://block.arch.ethz.ch/eq
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Course material
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Course material

The Art of  Structures: 
Introduction to the Functioning of  Structures in Architecture
Aurelio Muttoni
EPFL Press, 2011, ISBN-13: 978-0415610292, ISBN-10: 041561029X

Faustformel Tragwerksentwurf
Philippe Block, Christoph Gengangel and Stefan Peters
DVA Deutsche Verlags-Anstalt 2013, ISBN: 978-3-421-03904-0

Form and Forces: 
Designing Efficient, Expressive Structures
Edward Allen and Waclaw Zalewski
October 2009, ISBN: 978-0-470-17465-4
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Teaching team

Leonie FüsslerNatalia Pieroni Mark Hellrich

Prof. Dr. Philippe Block

Dr. Lluís Enrique

Hilfsassistenten
Tragwerksentwurf III

Prof. Dr. Joseph Schwartz

Dario Quaglia

Valentin Ribi

Nicolás WittigMartino Gaia Leandro Dietz
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