ACADEMIC
INSTITUTIONS

partners

TensiNet is assembling a list of universities dealing
with Textile Architecture in terms of research and/or education.
They will be mentioned one by one in TensiNews.

Buro Happold Engineers
www.burohappold.com
Canobbio S.p.A.
www.canobbio.com

UNIVERSITY OF NOTTINGHAM
SCHOOL OF THE BUILT ENVIRONMENT
The School of the Built
Environment constitutes the
Institute of Architecture, Institute
of Building Technology and the
Institute of Urban Planning. The
School of the Built Environment
is a leading centre for research
and teaching with excellent
facilities and a wide range of
research programmes. It is a
research-led School providing a
teaching and learning environment of the highest quality, and
attracting the highest quality
students. The School has also
been extremely successful in
attracting significant funding
from UK research councils, the
EU and industry for conducting

Ceno Tec
www.ceno-tec.de
Club de
la Structure Textile
syndicatbaches.free.fr
European Council for Construction
Research, Development and Innovation www.eccredi.org

Engineering Systems
International S.A.
www.esi.fr
Newcastle University
www.staff.ncl.ac.uk/
p.d.gosling
Institut Français du Textile
et de l'Habillement
www.ifth.org

Dr. John
Chilton

work in the area of renewable
technology and energy, and
sustainable cities.
The School of the Built
Environment has 33 academic
staff, 40 PhD researchers, 14
research staff and 15 support
staff to facilitate the research and
teaching. Dr. John Chilton, senior
lecturer at the School, supports
the education not only with
regard to space structures and
textile architecture.

Messe Frankfurt/Techtextil
www.techtextil.de

There are approximately 500
students studying towards
undergraduate degrees within
the School. The School also
maintains close relationships
with its accrediting professional
bodies, CIBSE, RIBA and the
RTPI.

Michael Hopkins
and Partners

Michael Hopkins
and Partners
www.hopkins.co.uk
Ove Arup and Partners
www.arup.com

Taconic International
www.taconic-afd.com

Technical University
of Berlin
www.survey.tu-berlin.de

Shinkenchiku-sha

304 pp

Werner Sobek's buildings located
in places like Lima, Chicago,
Bangkok and Shanghai, show
what state-of-the-art engineering
is capable of: structures of fabric,
glass, titanium, steel, timbre or
concrete which appear ethereal
and virtually devoid of mass,
pioneer new methods of building
construction and impart astoni-
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Building (large) Scale Models
of Tensile Structures
Synthesis of Form,
Structure and Material
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Dear Reader,
As usual TensiNet describes here the current status of achievements and future plans of the communication platform for
tensile structures.
The most effective tool to distribute information is the website and the database. Companies, detailed data on projects and
corresponding literature can be consulted there. Herewith we would like to encourage you to complete the database with
extra project descriptions. Send information on your membrane project to jhaase@vub.ac.be. Thank you very much.
Besides TensiNet is strongly involved in events related to membrane structures. On the trade fair ‘Techtextil’
TensiNet is exhibitor and arranges the morning session of the Buildtech symposium. Several partners will give lectures on
forthcoming events such as the workshop ‘Textile Roofs’ in Berlin and the conference ‘Structural Membranes’ in Barcelona.
Furthermore, TensiNet is the organizer of the international symposium
‘Designing Tensile Architecture’ in Brussels, September 2003.
You are warmly invited to participate. More information and
the possibility to registrate are available on www.tensinet.com.
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University of Bath
www.bath.ac.uk/departments/
arch/csemwebpage/light.htm

The projects include Shanghai
Stadium, Osaka Pool, Millennium
Dome, Passenger Terminal,
Denver International Airport and
many others. Several articles are
also included as well as a Data
List by Roof Structures.

Forthcoming Events

University of Nottingham
www.nottingham.ac.uk/sbe
Vrije Universiteit Brussel
http://dtwws1.vub.ac.be/arch/
team/mm.htm

Space Grid Structures
John Chilton

Werner Sobeck Art of Engineering /Ingenieurskunst
ISBN3-7643-6001-1

1
News
Forthcoming Events
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Tentech
www.tentech.nl

English / Japanese

Birkhäuser

English / German

1999

192 pp

shing aesthetic qualities to architecture.
This book (filled with beautiful
photos
and
illustrations)
introduces the reader to Werner
Sobek's work and professional
career while showing the
buildings which result from a
close cooperation between architects and engineers.

8

2000

An up-to-date assessment of the
use of space grid structures in
buildings by reviewing methods
of construction, various systems
available and detailed case
studies. The technical level is
aimed at professional and
student architects and engineers
worldwide and
also serves as a
useful construction manual.

If you would like to recommend o book, just contact Marijke Mollaert or Jürgen Haase
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BIO-DYNA-SCAPE-2001

Architectural Press
English

ISBN0-7506-3275-5

Werner Blaser

CONTENTS 03/20023

FUNDED PROJECT IN THE

Marijke Mollaert

Tensotech Consulting
www.tensotech.kpnet.com

Membrane Designs and Structures in the World

This book by Kazuo Ishii features
64 built and planned projects
from around the world. Its more
than 300 pages are generously
filled with hundreds of colour
photos and architectural drawings.

OF
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Genova Trade Fair
Pneumatic Hybrid Roofs
Expo 2002 Neuchatel
Magdeburg’s Town Square
Under Textile Roofing

SL-Rasch GmbH
www.sl-rasch.de

L I T E R A T U R E
1999

TABLE

EUROPEAN

Universidad Poletécnica de
Madrid www.aq.upm.es

technet GmbH
www.technet-gmbh.com

ISBN 4-7869-0146-6

IS A

Laboratorium Blum

http://www.nottingham.ac.uk/sbe/

Editor: Kazuo Ishii

A T HEMATIC N ET WORK TO U PGRADE THE B UILT E NVIRONMENT IN E UROPE THROUGH T ENSILE S TRUCTURES
www.tensinet.com
NEWSLETTER NR. 4 - MARCH 2003
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ARIES,
A Demountable Canopy

Techtextil 2003
08/04/2003 > 10/04/2003
Textile Roofs 2003
19/06/2003 > 21/06/2003
Structural Membranes 2003
30/06/2003 > 03/07/2003
TensiNet Symposium
19/09/2003 > 20/09/2003
IFAI EXPO 2003
01/10/2003 > 03/10/2003
Tall Buildings and Transparency
05/10/2003 > 07/10/2003
IASS 2003
22/10/2003 > 26/10/2003

info
8
Partners of TensiNet
Academic Institutions
Literature

Frankfurt/M (D)
http://www.techtextil.de/
Berlin (D)
http://www.textile-roofs.com/TR2003/
Barcelona (Spain)
http://congress.cimne.upc.es/membranes03/frontal/
Brussels (B)
http://www.tensinet.com/symposium_index.php
Las Vegas (USA)
http://www.ifai.com/NewsDetails.php?ID=1639
Stuttgart (D)
http://www.ctbuh-stuttgart.de/
Taipei (Taiwan)
http://www.caece.net/iass2003/

Coordination: Marijke Mollaert
phone: +32 2 629 28 45
marijke.mollaert@vub.ac.be

Editorial Board: Marijke Mollaert,
Jürgen Haase, John Chilton,
Bodo Rasch, Rainer Blum,
Michael Barnes, Guy Némoz,
Johan Vyncke

Contact:
Jürgen Haase
phone: +32 2 629 36 75
jhaase@vub.ac.be
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Trade Fair
Workshop
Conference
Int. symposium
Convention
Conference
Conference

Address:
Vrije Universiteit Brussel (VUB),
Fac. of Applied Sciences,
Dept. of Architecture, Pleinlaan 2,
1050 Brussels, fax: +32 2 629 28 41
http://dtwws1.vub.ac.be/arch/
team/mm.htm

ARIES, A Demountable Canopy

BIO-DYNA-SCAPE-2001
A BIOclimatical DYNAmic Sport-shop-transfer building
Dynascape is a proposal for new
sport- and sport-shop-centre in
the Region Rotterdam in the
Netherlands. In a parklike environment between Schiedam and
Vlaardingen lies this building on
the junction of the A4 freeway,
the road between Vlaardingen
and Schiedam, the new metro
and a new fast tram rack. This
location was chosen after a
study in the USA about the
location of event centres. In the
USA these centres are situated
on the junctions of car
infrastructure, good accessible
from the city and from the
region.
The program of the building
exists of Run and funmoving
(transferring), Run and funshopping (consuming) and Run and
funsporting (recreation).
In contrast to the closed boxlike
entertainment buildings in the
USA this event centre is an open
structure where the interior and
the people that move through it
are visible from the outside.
The closed American box is
turned inside out.
Important in Dynascape is the
integrated design approach.
Integrated design is a specific
way of thinking, doing and
designing. Aesthetics and the
innitiation phase become less
important than the experience
and demands of the user in the
userphase. The building is
designed as a flexible and
changeable structure that will
hopefully never reach an end
situation. The construction is an

surrounding environment such
as climate changes, but also as a
reaction to the streams of cars
and people that go through the
building. And last but not least,
the building can react on the
changes in our culture, trends,
and the wishes of many people
to be able to influence their
surroundings, to be in interesting
places that make you wonder.
Dynascape is shaped like a
human machine. The building
has a skeleton and a skin.

integrated steel-concrete
structure, concrete where mass is
needed, steel where flexibility is
needed. Traditional building
methods are replaced by
assembling on site, if needed
parts of the building can be
demounted and re-used.
Parts of Dynascape physically
move to meet the demands of its
users. But also to absorb
different changes in program
and adjust to it. The building
can move to react on the

Projectdata BIO-DYNA-SCAPE-2001
Architect:
Jeroen van Nieuwenhuizen from MOVEYOU
Mentor:
Peter Trummer (Offshore Architects)
Adviser constructions:
Gerald Lindner (By Umbrella)
Adviser climate:
Gerrit Kamphuis ( Installect)
Adviser landscape and urban planning:Marieke Timmermans (LA4SALE)
Graduationcommittee:
Martin Aarts, Hans Tomassen,
Maarten Struijs, Roemer van Toorn
Visualization:
In co-operation with Peter Blok en Dick Floris
WWW.MOVEYOU.NU

6

On the inside there are muscles,
organs and bloodvessels that
regulate the heating and cooling
of the building. The skin of
BIO-DYNA-SCAPE-2001 can
open and close in many different
ways, it generates energy and
provides the moisture-exchange
with the environment.
Because of this movable skin,
the positioning of the columns
and the free dividable floorfields
flexibility is generated.
For example the skin of the
sportzones on the outsides of
Dynascape are made of flexible
textile cushions supported by a
gridstructure of steel cables
connected with steel dampers.
The basic form of the cushions is
a hexagon, the structure of the
steel cables a square. This
skinstructure is supported by
pneumatic cylinders or columns
that get their energy from their
own fuelcells. By for instance
lowering or moving the
pneumatic columns the skin will
reshape itself. The steel cables,
which are three dimensionally
woven through steel castings
that are separated by dampers,
will follow the movement and
the cushions will stretch or
shrink a little. Space can become
larger or smaller or different in
shape. Energy consumption,
the use of the space and the
response to the climate can be
adjusted at any time, like a
human body. Dynascape.
Principal: MOVEYOU is looking
for any principal to do a feasible
study.

Introduction
ARIES is a radical new selfdeploying seating canopy for
temporary grandstands, based
on concepts developed at the
University of Dundee during the
late 90’s. TCD funding was
awarded in July 2000 for a
2-year programme to develop
and construct a 13 row
prototype with Arena Seating.
The radical aesthetics are largely
a function of the cantilevered
structural support system. While
the solution to improving operator safety and reducing assembly
times was to allow the
cantilevered roof to be assembled at a safe working height.
The trusses are assembled above
a fully decked seating platform
from just four sections.
The lightweight sections are
easily handled, clip together and
are locked with steel pins,
once completed the structure is
raised clear of the deck with the
integrated winch. In this
partially deployed state the
membrane is pulled through,
locked off and tensioned. The
tie down cable is then attached
and the canopy is fully raised
and locked off. The tie down
cable is then used to post
tension the structure. The
completed canopy represents a
highly efficient composite posttensioned tensile structure with
an anticlastic (doubly curved)
membrane supported by
aluminium trusses. The truss is
stressed into a curve, defined by
the supporting cables and
A-frames. The natural shape of
the cubic spiral generates an
even stress distribution, while
the A-frames and cables restrain
the slender chord to resist

a wide range of ideas and
options to be explored very
rapidly. These ideas were
further developed as full-scale
timber models, which allowed
rapid visualisation of overall
form and function. The parts
could then be integrated with
existing components and be
quickly modified to test new
developments.
The selected timber prototype
was finally worked up into an
accurate 3D computer model.
The computer model allowed
fine-tuning of the design and
complete assemblies were

buckling and generate a rigid
structure. The simplicity of the
form leads to a high level of
visual impact, adding value and
increasing the desirability of the
product.
Component development
The structure has many complex
component interactions with
functions that change during the
deployment process and
significantly increases the design
requirements. The component
development process started by
gathering together as many
initial ideas as possible. This
‘brain-storming’ session allowed

Name of the project:
ARIES
Location address:
Arena House, Membury, Berkshire, UK
Name of the client / building owner:
Arena Seating
Year of Construction:
2002
Development team:
University of Dundee, Arena seating, tensARC
Supported by:
DTI - TCS scheme
Contractor for the membrane structure:
Power Plastics
Supplier of the membrane material:
Miltons
Material:
Ferrari 502
Covered surface:
80m2
WWW.TENSARC.CO.UK
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simulated for fit and collision
detection. A Finite Element
analysis of each component was
then carried out at working
loads before sub-assembly
simulations were taken to their
ultimate capacity. The
components were then
remodelled to remove stress
raisers and the process repeated
until the capacity of each
component exceeded its defined
design requirement.
Conclusions
The collaboration on the ARIES
canopy project gave both
parties access to a greater
knowledge base. The University
provided expert knowledge in
the design of lightweight
structures together with the
facilities and requirements for
research and development.
While Arena provided expert
knowledge on the commercial,
practical and logistical
requirements of both the
supplier and end user. The close
alliance and full commitment of
all members of the team
allowed the completion of an
accelerated programme and the
development of a high quality
prototype. The development
strategy adopted minimised
both the time scale and capital
cost while generating some very
elegant solutions. The ARIES
canopy was developed for a very
modest investment yet
represents one of the most
significant advances in the
events industry in the last 20
years. The expertise gained over
the project has been retained
with the formation of tensARC a
spin-out company aiming to
diversify the application of this
and similar technology.

