
46

Proceedings of the TensiNet Symposium 2019
Softening the habitats | 3-5 June 2019, Politecnico di Milano, Milan, Italy
Alessandra Zanelli, Carol Monticelli, Marijke Mollaert, Bernd Stimpfle (Eds.)

Copyright © 2019 by Robert Roithmayr, Rainer Blum, Horst Dürr, Simon K. Chiu. Published by Maggioli 
SpA with License Creative Commons CC BY-NC-ND 4.0 with permission.

Peer-review under responsibility of the TensiNet Association 

Teaching Membrane Architecture

Robert Roithmayr*, Rainer Blum a, Horst Dürr b, Simon K. Chiu c

* Formfinder Software GmbH, Josef Gasser Strasse 5, A-9900 Lienz Austria, mail@formfinder.at
a Danube University Krems, Department for Building and Environment, A-3500 Krems an der Donau

Abstract

In the year 2010 the postgraduate Master´s Program for "Tensile Membrane Structures" was initiated 
in Vienna Austria. Since then positive improvements have been made to provide a pleasant and 
efficient learning environment.

In 2018 it was possible to enrich the existing curriculum with a collaborative researching and learning 
method. The basis of this method is a massive amount of content which was provided by experts in the 
field like Dr. Rainer Blum, Architect Horst Dürr or Prof. Vinzenz Sedlak. The content of these authors 
is pending for publication but already integrated in a semantic database. Although the amount of 
information is growing constantly it was possible to keep the access simple and effective. The process 
to structure and classify relevant information is to make "clever" annotations to each bit of 
information. So the annotation helps the researcher gain a better view on the available data. It should 
be possible to share learning´s and valuable findings with colleagues and the scientific community. 
One major goal of this system is to connect experts and researchers with a constantly improved 
research environment which is pleasant to use an inspiring. As the method is about the visualization 
and communication of expertise we structured the work in several fields of interest. To mention one 
pivot point we focus on case studies of existing building projects. The collection of several hundred 
case studies was used to create a semantic database. Case studies are individually presented including 
a full digital 3D model that can be addressed online. Each 3D model was described throughout 
automated object recognition in respect to the geometric properties. Therefore a kind of 3D fingerprint 
is generated to compare eg. performance parameters. Throughout annotations by researchers the 3D 
models get more and more information. This process helps to recognize several aspects of a building 
project. The system is also open to bind other useful information to performance parameters. As we 
developed with the Danube University Krems a full climate membrane building envelope it is possible 
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to share this information with other researchers when the performance power of one specific project is 
higher than others. It is a kind of alert system which keeps researchers updated when new knowledge 
or findings are made.

Based on the semantic database we intend to establish a future "ontology" of membrane architecture. 
The term ontology describes that it needs a common sense in the scientific world to define and 
describe parameters. The goal of this system is to provide access to relevant knowledge and to bind 
together a team of experts and researchers to make membrane architecture better.

Keywords: softening, lightweight structures, structural membrane, sustainability, performance, conceptual 
design, form finding, formfinder, optimization, manufacturing, climate building envelope, textile facade

Drawing Tools

Image: Drawing interface with integrated "object" recognition to access the online database.
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Abstract

This paper describes Redaelli contribution to the construction of the New Adana Stadium roof 
in Turkey.

It will host soccer matches for the two Adana teams. The 33,000 seat capacity stadium roof has 
a surface area of 24,000m2. The roof is covered by a lightweight PVC membrane, supported by 
the compression ring, secondary arches and the upper cable tension ring in the radial direction, 
and the radial cables in the transversal direction.

The original stadium design considered a heavier steel structure roof which was subsequently 
replaced with this lighter cable net roof meaning the compression ring perimeter is more 
asymmetric than the usual structurally efficient circular shape. This has caused a more accurate 
design of the roof to assure its stability for all the considered load conditions which was even 
more sensitive during the lifting phase, particularly the lower ring cable lifting where the forces 
involved were very high.

Site activities planning and logistics were challenging but ultimately proved to be accurate and 
efficient, with all Redaelli site activities being performed successfully and to schedule. Despite 
the complexity of such a large building site and the challenge of several concurring site 
activities, the greatest control of each sage of cable installation and tensioning system was 
managed.
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Membrane.Online

Image: Membrane.Online Platform

                                            Image: ForFlexx Research Project with Forsstrom
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Membrane.Online

                                                             Image: Formfinder Database
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Abstract 
Architects, designers and structural engineers throughout their education and practice work 
mostly with visually controlled 3D modelling applications that require manually controlled 
actions to get the final desired model. On the contrary, we can see the development of visual 
programming that is now intertwined with traditional software applications and uses data flow 
to generate geometry. Professionals in the AEC industry witness the capabilities of visual 
programming mainly by means of its output and the live demonstration of scripts that automate 
the big amount of manual work. Notwithstanding the fact that visual programming is very 
appealing as an asset, acquiring the necessary skillset is often a matter of struggle. An example 
of this is the dynamic simulations of structural systems (tensile, bending active etc.). There are 
means to perform them but they usually require knowledge of visual programming and several 
frameworks. This paper attempts to introduce an open-source algorithm cutting short the 
intricate process of learning new non-conventional software and directly giving the opportunity 
to design dynamic structural systems as a schema and getting the instant simulations therein. 

Keywords: simulation, conceptual design, lightweight structures, form finding 
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