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Computational Design

• Algorithmic modelling of complex geometry

• Integrative form generation

• Evolutionary design exploration and 
optimisation

• Agent-based modelling and simulation
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Robotic Fabrication

• Processes for one-off production of populations

• Robotic pre-fabrication

• Design-for-Fabrication: from digital chain (file-
to-factory) to digital loop (integrative design)
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Biomimetics in Building Design

• Biomimetics in Construction and Design

• Less resource consumption through more 
performative forms

“In biology material is expensive but shape is cheap. 
As of today the opposite was true in the case of 
technology.” - Julian Vincent



“The characteristic form results from the organisation
of matter in space, the arrangement of elements 
according to a number of embedded rules. “
Frei Otto

FORM FINDING 
FREI OTTO 

Physical Form Finding



COMPUTERIZATION

Author: owns outcome
Abstraction: action of designing
Specificity: induced

COMPUTATION (ACT: COMPUTING)

Author: owns principle, not outcome
Abstraction: principle of designing
Specificity: deduced

Terzidis, Kostaz, 2011 (2003): Algorithmic Form, in: Menges, A, Ahlquist, S (eds): 
Computational Design Thinking, Wiley & Sons Ltd, Chichester, pp 94-101. 
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Landesgartenschau Exhibition Hall

Felix Candela: Los Manantiales Restaurant, Xochimilco, Mexiko, 1958
(Image: J. Guzmán, 1958)

Felix Candela: L'Oceanogràfic, Valencia, Spain, 2002
(Image: CMD Ingenieros, 1999)
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anticlastic

Landesgartenschau Exhibition Hall

synclastic





Upgrading a Building System

LANDESGARTENSCHAU 2014
Weight per Shell Area: 40 kg/m²

BUNDESSGARTENSCHAU 2019
Weight per Shell Area : 42 kg/m²



Section





Facade Panels on EPDM Waterproofing

Hollow Cassette Segments

Section













Effectors

• Gripping Beams, Plates and Cassettes
• Proximity Sensors for Process Controll
• SmartCamera zur QualityControl

• Spindle, 4 Tools
• Automated Handnailgun
• Glue-Application Head



Process Simulation
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Cluster of Excellence 
EXC 2120 

Integrative Computational Design and Construction



EXPO 2020 BW Pavilion Competition: 2nd Prize

Lederer Ragnarsdóttir Oei GmbH & Co. KG
Jan Knippers Ingenieure
DS-Plan Ingenieursgesellschaft GmbH 
Menges Scheffler Architekten Part GmbH





Hans Jakob Wagner

Thank you for your Attention!
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