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Within the initial planning it was foreseen that the TensiNet EU funding should stop in the beginning of 2004. The
European Commission granted an extension for six months. In September 2004 the TensiNet Association will be launched.
The TensiNet Association will continue to publish the TensiNet Newsletter and to maintain the website and the database as
long as the fees for membership and advertisements can cover the expenses.
The database contains currently more than 100 projects, 84 of them are located in Europe:
Austria: 1
Italy: 4
Portugal: 1
Turkey: 1
Belgium: 9
Japan: 1
Saudi Arabia: 10
United Arab Emirates: 2
China: 1
Korea, republic of: 1
Singapore: 1
United Kingdom: 22
Egypt: 1
Malaysia: 2
South Africa: 2
United States: 4
France: 9
Mauritius: 2
Spain: 6
Germany: 22
Netherlands: 7
Switzerland: 3

The website contains more than 200 links:
Associations: 22
Academic Institutions: 14
Architecture and Engineering Offices: 38
Manufacturer and Fabricator: 89
Material Producer / Coater & Weaver: 23

Machinery: 3
Steelwork and Ropes: 20
Software Companies and Products: 10
Existing Databases: 13
Useful Software: 3

Like mentioned in the previous issue, the continuation of TensiNet depends on the contributions of future members. Please
inform us if you want to become a member of the TensiNet Association.
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Forthcoming Events

info
Editorial Board:
Marijke Mollaert,
John Chilton, Rainer Blum,
Michael Barnes, Guy Némoz,
Johan Vyncke, Wim Debacker

FluoroPlast 2004
Congres
Zurich
28/04/2004 > 29/04/2004
www.MBSpolymer.com
Textile Roofs 2004
Workshop
Berlin (Germany)
10/06/2004 > 12/06/2004
http://www.textileroofs.com/TR2004/index.htm
Cinte Techtextil China
Symposium
Shanghai
31/08/2004 > 01/09/2004
http://www.messefrankfurt.com.hk/
cintetechtextil.asp
IASS 2004
Conference Montpellier (France)
20/09/2004 > 24/09/2004
http://www.iass2004.org/

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

more information on page 2
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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

TensiNet continues its activities
projects database as well as articles and links to manufacturers,
fabricators, material producers, coaters, weavers, architecture and
engineering offices, distributors of machinery, steelwork and ropes,
software companies, academic and research institutes.
Members pay an annual fee: normally this will cover membership
from the 1st of January till the 31st of December.
The Annual Members’ Meeting will be organised in September.
The Management Board Meetings (twice a year) decide on
organisational and strategic issues. The Management Board will be
elected by the members. An organisation, which has been a partner
[or associate] within the EU project, remains a partner as long as it
pays the appropriate fee. An organisation paying an annual fee of
2000 Euro becomes a partner of TensiNet. Partners may participate
in in the Management Board.
The secretariat of Tensinet will be held by the VUB, Marijke Mollaert.

In September 2004 TensiNet will become an Association for all
parties interested in tensioned membrane construction. TensiNet will
be a multi-disciplinary Association, conforming to the initial
objectives of the EU-funded thematic network (2001-2004).
TensiNet supports teaching and training activities in the field of
tensioned membrane construction.
TensiNet supports (by announcement, programme, mailing) at least
one workshop a year organised by one of its members and provides
information about other events in the field of tensile architecture.
TensiNet disseminates information about ongoing research.
TensiNet publishes the TensiNews newsletter twice a year.
The current TensiNet partners are the editors of the European Design
Guide for Tensile Surface Structures. TensiNet will continue to publish
reference documents on tensile structures and associated topics.
TensiNet maintains the website www.tensinet.com, containing a
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Textile Roofs 2004
The Ninth International Workshop on the
Design and Practical Realisation of
Architectural Membrane Structures
Berlin, June 10 th - 12 th
New for this years event will be
that some presentation will
focus on the Project Studies.

The general structure of the
Workshop and the “key-note”
topics/lectures are the same as
last year:

Registration fee
€ 550 (before May 15 th ),
€ 600 (after)
Organizer
Prof. Dr.-Ing. L. Gründig
Technical University Berlin
Sekr. H20, Str. des 17. Juni 135
10623 Berlin, Germany

• Computational Modelling
• Project Management and the
Design Process
• Detailing and Connection
Design
• Environmental Factors
• Physical Modelling
• Materials
• Economics
• Textile Fabrication

mail@textile-roofs.com
www.textile-roofs.com
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Design Software for Tensile Structures
At the conclusion of the TensiNet programme of work this summer,
CAD software for the form-finding and analysis of tensile structures
will be available for educational use. The software will be obtainable
through a TensiNet website link to the University of Bath Centre for
Structural and Architectural Engineering.
The analytical and numerical basis of the software is the method of
Dynamic Relaxation. A major advantage of the method, particularly in a
teaching context, is its simplicity - it can be taught / explained solely
from the basis of Newton's laws of motion, without extensive
knowledge of structural mechanics or matrix methods, or indeed much
mathematics. It is therefore very suitable for University student groups
of architects and engineers working on interdisciplinary design projects who should, in the context of specialist option courses, need to understand the theoretical basis of a CAD package, not simply just its use.
The physical (and numerical) basis of the method is to trace step-bystep for small time increments the motion of a structural assembly
from the time when it is initially loaded or stressed until the time when,
due to artificial or imposed damping, it comes to rest in static
equilibrium. In form finding the process may be started from some
arbitrary and inaccurate specification of geometry (apart from
boundary constraints), with the motion caused by imposing a stress or
force specification in some or all of the structure components.
For load analyses, which must start from a correct initial or prestress
equilibrium state, the motion is commenced by sudden application of
the loading.
Two linked programs are used for the CAD package: one for form
finding and one for load analysis. A single data file is used as input (for
the form finding) which specifies initial system point geometry, system
lines (topologically) such as scallop cables or truss chords, additional
links (or groups) such as masts,
tie-backs (and truss bracing),
membrane fields with fabric warp
direction controls, and membrane
and cable link prestress values. In
addition to form control values for
prestress and fictitious elastic
properties, the data file contains
real (estimated) values for
stress/strain properties of the
Division of fields into panels, regions and subdivisions
various structural components.

These latter are not used in form finding but are carried forward for
the load analysis stage after the form finding process. The form of the
structure can be displayed (and controlled) interactively at any stage
either as a wire-line model or shaded surface model. The output from
the form finding stage is a prestress weightless state file containing the
equilibrium geometry, stress state and elastic properties of all
elements.
The load analysis stage uses the prestress output file for geometrical,
stress and elastic properties, but otherwise all load conditions for self
weights, snow and wind loadings, and other aspects such as
settlements or checks for failed regions or components are input
interactively. The prestress state can also be factored at the start of the
load analysis - thus a prestress factoring of 2 will not alter the initial
geometry but merely double all stresses and link forces. During load
analyses membrane (and form) can be displayed interactively with
colour stress contouring for either warp or weft stresses (or contouring
for ponding).
Tensile membrane structures can generally be described in terms of
one or a set of membrane fields bounded by ridge and scallop cables,
fixed system lines, cone rings, arches or truss chords. Within any
membrane field the warp fibre directions (governing the orientation of
fabric properties and prestress directions) are defined by warp control
lines. The membrane area bounded by any two adjacent warp control
lines or a field edge system line (such as ridge cable, truss chord or
scallop) is termed a panel. These panels are not physically the fabric
roll panels between seam lines which would be fabricated to form the
real membrane surface, but normally are much larger areas convenient
for simplifying data for numerical analysis. The panels are, however,
divided into triangular regions along their length and each such region
is sub-divided into a much finer
set of triangular facet elements.
The application of the software is
described in the paper entitled
"Tensile Structures Sofware for
Design Project Teaching"
published in the proceedings of
the TensiNet Symposium,
Brussels 2003.

Physical model: inverted membranes

Physical model: elevated state

Roof down
Snow 0.4kN/m2

Roof down
Wind suction 0.6kN/m2

absmrb@bath.ac.uk

Roof up
Wind pressure 0.6kN/m2
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www.bath.ac.uk/ace

Roof up
Wind suction 0.6kN/m2

a constructional proposal for
mobile exhibition architecture

"Collapsibles"
The task for "collapsibles" as
constructional topic was to
design a flexible and logistically
adaptable exhibition ensemble
for a worldwide installation. The
term "collapsibles" designates
thereby objects or structures,
which can be folded or reduced,
so that it can adapt to most
different requirements.
The programme contains a large
showroom (height 5m), offices,
archive spaces and a café.
The requirements for this project
are the universal transportability
(20' (6.096m) cargo-containers),
the lightness of the construction
(air, aluminium), the inflation
into maximum size (in use) the
conversion into minimal space
consumption (for transport), and
the space differentiation for the
various applications.
The entire construction is based
on standard cargo-containermeasures and can be stored away
in these and unfolded from there.
The large volume of the exhibition
hall is converted in a pneumatic
"air in air" construction. All parts
of the exhibition-artifact can be
folded: starting at ground level,
over the footbridge, to the stairs.
The exhibition volume is divided
into 4 modules, which in each
case consist of two stiff
aluminium cargo containers and
two attached crates (contain
technology for pneumatics and
hydraulics).
In the deployed condition a
central path leads through the

Interior and outside view

stiffened floor. On these cables
the air beams are inflated one
after another, climb down, until
all air beams have taken place.
The single air beams are
connected to each other and
hold together with an upper and
lower membrane, high-frequently
welded.
By reducing the tension of the
cables and continuing to inflate
the following air beams, the
whole form curves to the outside
until the final form develops. The
form has been designed for an
optimized aerodynamic
behaviour.
The driving force is generated by
a pneumatic control unit, which
inflates each individual air beam.
Additionally the pneumatic
control unit performs the
regulation of the necessary

building, with the large
showroom (5m height) to the left
and the café/ information point
on the right side. The offices and
archives are on the upper level.
After the containers have been
stacked by means of one small
crane attached on the truck, the
erection takes place by means of
hydraulics. First the lower
container, which contains the
floor and the development
system, is unfolded. By inflating
the diaphragm cushions with
water, the attached ground
panels are driven out and the
construction achieves its
necessary weight. The control
absorbers help the system to be
stable during motion.
Adjacent the pneumatic
construction of the large
exhibition hall is inflated.
First two steel-cables are fixed on
the console at the rear end of the

internal pressure (about 0.25
bar) depending on the developed
conditions (weather, atmospheric
pressure, etc.).
After having opened the cover of
the second container, the upper
half of the front is pushed
upwards with the help gas-filled
supports, which can be blocked.
Thereby steel cables take off the
footbridge. If necessary, stairs can
be folded out of the bridge.
A hydraulic actuating cylinder
(truck-building) pushes the other
side of the container 1.25 meters
outwards, in order to produce an
agreeable office size (20 m2).
The last step is to interconnect
the four modules: an aluminium
channel is inserted in the floor,
which takes over light and power
supply of the exhibition hall. The
pneumatic sections are closed
with an outside membrane cover
and fixed by straps on the inside.
A flat-parallel pneumatic wall
closes the façades of the building.
If necessary inflatable walls are
blown up in the internal area and
fixed to the ground panels, in
order to be able to arrange the
large showroom into four rooms
for presentations and lectures.
hollandvirus@lavache.com

Engineer

Dipl. Ing. Knut Menden,
University of Applied Sciences Trier (D)
Mentor
Prof. Dr. Ing. Hans Hermann Hofstadt,
University of Applied Sciences, Trier (D)
Adviser pneumatic construction
Dipl. Ing. Wolfgang Warisch,
Institute for Membrane and Shell Technologies e.V., Bobingen (D)

Foldable aluminium model

Constructional perspective

Plan view

Constructional perspective

4

Detail pneumatic cushions

GERMAN SOCCER UNION

Un-built proposal
for covering the interior court
of the Castle of Alden Biesen

FOOTBALL GLOBE
On 12th September 2003 the FOOTBALL GLOBE started its travel
through all twelve Soccer World Championship towns for three years. It
should draw the attention to the Soccer World Championship 2006,
taking place in Germany. The interior of the spherical sculpture can be
entered by the visitor and shows the fascination and history of soccer
on two levels. Until the start of the Soccer World Championship 2006
the GLOBE can be visited at each town for approximately 2 months.
The spectacular building with a diameter of 15 m and a steel weight of
60 tons shows an outer layer, which is in a unique way versatile. During
the day the building, which constitutes the most complicated
temporary structure worldwide, presents itself as a FOOTBALL, during
the night it changes into a brightly lit GLOBE. This change is possible
due to 20,000 power LEDs installed within the cushions by means of
fairy lights. Due to additional outside projections more visual effects are
possible changing the FOOTBALL into an art object.
Structure of the six- and five-cornered cushions:
• outside layer: ETFE-foil (ethylenetetrafluorethylene) 200 µm printed
• middle layer: PVC/PES (PVC-coated polyester fabric),
- colour of five-cornered cushions: outside black, inside black,
- colour of six-cornered cushions: outside white, inside black.
• inside layer: ETFE-foil (ethylenetetrafluorethylene) 200 µm printed
The fixation detail was especially developed for this project. The
requirements regarding fixation of the cushions at the steel structure
are, besides the economic side of the project, short installation and
demounting periods. Therefore, the decision was taken for an EPDMprofile developed by covertex. The advantages of the EPDM-profile are
the low price and the high stage of prefabrication. This profile was
already installed at the cushion edge during production. The time to
install/reinstall the steel and membrane of the Football Globe is
approximately 13/6 days.

In the last edition of TensiNews
(nr. 5, November 2003) we
presented the foldable umbrellas,
built at the Castle of Alden Biesen
(Bilzen, Belgium), designed by Ney
& Partners. For the same site,
Section view
Samyn and Partners have made
an equally interesting proposal.
The objective was to realise a
temporary cover of 500 m2 for the
interior court of the castle of
Alden Biesen, where various
performances and demonstrations
Exterior view 1
take place. The proposed solution
would be composed of a
membrane in white polyamide or
translucent PVC, and high
resistance straps and stringing
made of polyester used in
aeronautics. These high perExterior view 2
formance materials, which are
particularly light, would assure
simple installation and security in
case of an accidental failure of the
roof or in case of fire.
The cover, whose total mass is
Interior view
estimated at only 250 kg, would
be fixed to an interior metallic structure under the roof and to
anchorages in the upper part of the facades and court floor. These
elements would be permanent but hardly visible from the outside.
The proposed membrane would be realised in one piece so presenting
a general dome shape in order to evacuate the rainwater towards
peripheral gutters and vertical drainage pipes, also in textile. This
overall shape would be composed of small individual pyramids of
about 4.4 meters side, with anticlastic curvature. The tops of the
pyramids would be suspended to five bearing ropes, which are fixed to
the new metallic frames in the attic and join the two highest ridges of
the roof. A grid of straps fixed to the membrane delimits the bases of
the pyramids. These straps, after being deviated vertically along the
facade, would be anchored in the paving of the court.
The five bearing
ropes (in one direction) would absorb
the downward loads
and the grid of straps
the upward loads.
They would also
permit the
pretensioning of the
Exploded visualisation
membrane in the two
directions. These two elements as well as the membrane are the strictly
necessary and sufficient components for this type of cover. They are
interdependent and constitute the
sai@samynandpartners.be
removable and foldable part of the
www.samynandpartners.be
structure. The placing of the cover,
once unfolded, would be possible
Architects Samyn and Partners
thanks to a system of pulleys and
Engineers Samyn and Partners
installation ropes from the roof
Roof area
500 sqm
and the court, and therefore in all
Photographs ©Andrés Fernandez
security.

www.covertex.de
NAME OF THE PROJECT IN THE WWW.TENSINET.COM DATABASE

German Soccer Union, Football Globe
Membrane structure

Opaque roofing fields consisting
of air-supported ETFE/PVC-cushions.
Primary structure
Steel framework
Location All towns in which the world championship matches will be held
End of project
08/2003
Client
Mero GmbH & Co. KG
Architects
Art Event
Realization of membrane structure
covertex GmbH,
Obing Technical data membrane
Roof area:
approx. 736 m2
Number of layers:
3
Thickness of membranes:
ETFE 200 µm printed, (PVC/PES fabric type I)
Tensile strength:
52 N/mm2, (12 kN/m)
Fire class:
DIN 4102 - B1
The total weight:
approx. 600kN
The diameter:
15 m
Enclosed volume:
approx. 1800m3
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During the summer of 2003 a
cardboard dome was build at
IJburg, a new urban development
area near Amsterdam. Jeannette
van Steen, the art director of
Groep van Steen, visited Japan
and was inspired by the work of
Shigeru Ban. She asked him to
design a temporary structure for
her summer performance. Groep
van Steen used it as a dancing
theatre.
Cardboard is an environmental
friendly material, it is very usable
as a ‘one-way’ material. Since the
dome had a service period of only
three months, cardboard was
taken as the basic structural

Cardboard Dome
AT IJBURG AMSTERDAM (NL)
material. It had to be protected
from rain so the fabric is placed
outside the structure. To get the
project financed, a second

location was found where the
dome will be rebuilt after the
three months of service at the
IJburg Island. The permanent use

Inside view of the midpoint, where the
5 different fabric panels are connected.

Inside view facing outwards, showing the visual
contact with the surroundings. The environment
penetrates into the dome.

Star shaped joint with fabric tensioning device

Skylight diffusers
Richard Rogers and Antonio
Lamela designed the new
Terminal and Satellite buildings,
as part of the Madrid-Barajas
Airport enlargement plan, in
1997. The new Terminal will be
approx. 450 000 m2, while the
Satellite Building will have an
additional 250 000 m2 area.
The whole terminal comprises a
sequence of parallel buildings,

MADRID-BARAJAS
NEW AIRPORT TERMINAL
The roof of both buildings, a
double wing shape covered with
curved steel foils, has two kinds
of skylights, circular ones, on
top of the roof, and oval ones,
on the lower borders.

dedicated to key processing
functions and separated by a
linear block – canyon – allowing
the landscape and daylight to
penetrate deep into the
building. This same building
form is applied to the satellite,
comprising two linear blocks,
one for passport control and
the other containing the
boarding gates.

In order to prevent the direct
sunlight dazzle, different light
diffusers were designed for each
skylight:

1. Single lenticular shaped
horizontal elements under each
circular skylight, made out of
ETFE foil (95% translucency) on
the topside and silicone/glass
fabric (45% translucency) on the
bottom side. The dimensions of
these elements are 5 m diameter
and 1 m height. The internal
structure, to maintain the
membranes with enough

Installation of the diffusers in the circular skylights

Circular structure

Oval structure

of the second build-up made it
necessary to choose a durable
fabric, a 500 gram/m2 PVC
coated Polyester fabric.
The dome is based on a
16-frequency icosahedron. An
icosahedron consists out of
20 regular surfaces. Five of them
were applied in this roof. So there
were 5 repetitive parts of the
dome. As the buckling load of the
cardboard bars was just enough
to take the compression forces,
the load out of the fabric needed
to be distributed evenly on the
dome. Therefore it was chosen to
connect the fabric to the dome at
all the joints of the dome.
The cardboard tubes (180mm
diameter and wall thickness
20mm) were fixed with steel head
ends with a length of 100mm
inside the tubes and connected to
the star-shaped node with the
help of two vertically aligned
bolts in order to obtain a
moment-stiff node. The screw
threads of the membraneconnection in the star-shaped
node can be adjusted in height in
this arrangement. To take up

The circular skylights

Diffusers in the oval skylight
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Assembled circular diffuser

Outside view of dome in IJburg, Amserdam (NL)

tension forces, a steel rod was
placed inside the cardboard
bars. The edges of the dome
consist of steel IPE220 profiles
that are turned around the
center line of the profile to fit in
the axial plane of the dome
bars. The profiles are also
bended in the axial plane to
follow the shape of the dome.
Steel tabs on the outer shell of

the profile are placed to serve as
a tension device for the
membrane. As there was only
little curvature on the fabric,
cutting patterns were made
along the perimeter of the
dome. Seams were running in
circles around the center of the
dome. Only 5 radial seam lines
were necessary for the
connection of the 5 separate
panels. The new location of the
dome will be at Rijnsweert, city
of Utrecht, where it will function
as an exhibition center.

Textile Architecture on
the Flower Island of Mainau
With the so-called "Mainau-TRäFF", an attractive gate to the Flower
Island of Mainau was created. In a construction time of just four and a
half months, a clearly arranged market place was developed among
which a wide variety of different services such as souvenir shops and
cafés are grouped.

Textile-protected „Gate to the Island"
The ensemble is arched over by an elegant textile membrane roof which
offers protection to the visitors in all weathers under a surface of
approx. 1300 square metres - and this while providing a high degree of
transparency. The roof manufactured by the Greven-based membrane
specialist consists of a very long-lasting and highly translucent glassgrid laminate. It is composed of four membrane fields all of which have
different sizes. The two centre fields each are stretched between 2 arcs
of a filigree steel structure with a span of up to 40 metres. The two end
fields on the inside connect to an arch each and are held on the outside
by two articulated columns.

NAME OF THE PROJECT IN THE
WWW.TENSINET.COM DATABASE

Cardboard Dome at IJburg
www.tentech.nl

Name of the project:
Cardboard Dome
Location adress
IJburg Island, Amsterdam / Rijnsweert, Utrecht
Name of client:
Jeanette van Steen, Groep van Steen
Architect:
Shigeru Ban
Project architect:
Wouter Klinkenbijl
General Contracter & Engineering:
Octatube B.V. Delft
Contracter of the membrane:
Buitink Zeilmakerij, Duiven
Membrane engineering:
Tentech B.V., Delft
Material:
Ferrari 502 (PVC coated Polyester)
Covered surface:
700 m2

tension and anticlastic shape,
is made of fibreglass bars and
aluminium tubes, joined by
steel pieces and cables, in
order to result in a very light
element (45 kg each diffuser).
2. Twelve cuttlefish-bone
shaped vertical elements under
each oval skylight in canyons,
made out with silicone/glass
fabric on both sides. Each
element is rotated six degrees
more than the previous, in
order to close the natural light

NAME OF THE PROJECT IN
THE WWW.TENSINET.COM
DATABASE

Mainau Inseleingang,
Entrance to isle of Mainau

Gormandizing
in a High-Tech Environment

entry. The structure is also
made of fibreglass bars and
plates, aluminium tubes and
steel pieces and cables. The
approximate dimensions of the
six different elements are a
height of 2.10m and a length
of 2.50 to 7m. The weight of
the biggest element is less than
60 kg.

The design of the "Mainau-TRäFF" also corresponds visually with the
"Rothaus-Seeterrassen" restaurant built
at the entrance of the island which also is
arched over by two membrane roofs made
by the CENO TEC company. Besides the
restaurant, also a kiosk and part of the
terrace are situated under the membrane
made of PTFE (polytetrafluorethylene)
coated glass fibre fabric - in this way, just
NAME OF THE PROJECT IN
less than 820 square metres are roofed.
THE WWW.TENSINET.COM
PTFE is a stain-resistant coating with high
DATABASE
Rothaus Seeterassen,
UV resistance and resistance to chemicals.

The main objective of the
skylight diffusers is to prevent
direct sunlight and overheating
inside the building.

Mainau terrace

NAME OF THE PROJECT IN THE WWW.TENSINET.COM DATABASE

Skylight diffusers in Madrid Barajas Airport
textilbarajas@telefonica.net
Client:
AENA (Aeropuertos Españoles y Navegación Aérea).
Architects, Project Management:
Antonio Lamela and
Richard Rogers partnership, Initec, TPS.
www.lamela.com and www.richardrogers.co.uk
Engineer:
Oscar García, José M. Lastra, Feike Reitsma, Jaime Saló,
Javier Tejera Parra.
Contractor:
U.T.E. TEXTIL BARAJAS
(Iaso, S.A. y Comercial Marítima L&Z, S.L.).
Main contractors:
Terminal Barajas U.T.E. and U.T.E. Edificio Satélite.
Installation:
Servicios y Consultas, S.L.
Silicone/glass fabric material supplier:
Ferrari
ETFE-foil material supplier:
Buitink.
Special acknowledgments to Mr. Jesús Hernández

info@ceno-tec.de • www.ceno-tec.de
Building owner/customer:
Architect:
Membrane planning:
Membrane manufacturer:
Completion:

Mainau GmbH
bnt Architekten, Konstanz
bfl – Büro für Leichtbau, Radolfzell
CENO TEC GmbH, Greven (D)
2002: Rothaus-Seeterrassen
2003: "Mainau-TräFF" island entry
Textile roof Rothaus-Seeterrassen:
PTFE-coated glass fibre fabric,
818 m2 plan surface, 891 m2 membrane surface
Textile roof "Mainau-TräFF":
Glass grid laminate, 4 fields,
1346 m2 plan surface, 1509 m2 membrane surface
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ACADEMIC
INSTITUTIONS

partners

TensiNet will assemble 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

DELFT UNIVERSITY OF TECHNOLOGY
Civil Engineering Department
Laboratory of Membrane Technology

Ceno Tec
www.ceno-tec.de
Club de
la Structure Textile
syndicatbaches.free.fr

The Building engineering group
of the Civil Engineering (CE)
department has a long history in
research and education field of
structural morphology of light
weight structures. Numerous
students from both CE and
Architecture Departments were
coached during their final thesis
work, and graduated with
excellent results. The group
participated in several funded
research projects.

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
Laboratorium Blum

Messe Frankfurt/Techtextil
www.techtextil.de

Biaxial test result of ETFE foil

Recent developments in the field
of light weight tension structures
have led to the formation of a
new research group that will
focus specifically on membrane
technology. The newly formed
Laboratory of Membrane
Technology is aiming to grow out

(architectural - tents, large span
roofs) and function (structural storm surge barriers) driven
designs. Both academic and
practical problems regarding the
design of these special structures
will be addressed: conceptual
design, interaction between
membrane and structure, wind
loading, materials, detailing of
connections, etc. The laboratory
uses sophisticated membrane
design software (i.e. EASY), and
is equipped with dedicated
testing facilities (i.e. force driven
bi-axial testing machine). Both
software and testing facilities
were extensively used in recent
research projects that studied the
mechanical behaviour of ETFE
foils and Silicone Coated
Fibreglass.

to a research-led learning
environment to students and
PhD’s, with special interest in the
application of membrane tension
structures in the building
industry. These applications can
be found in both typical form

Fabric clamp for biaxial testing

Website www.citg.tudelft.nl is under construction.

P.devries@citg.tudelft.nl

L I T E R A T U R E

Michael Hopkins
and Partners

Michael Hopkins
and Partners
www.hopkins.co.uk
Ove Arup and Partners
www.arup.com
Universidad Poletécnica de
Madrid www.aq.upm.es
SL-Rasch GmbH
www.sl-rasch.de
Taconic International
www.taconic-afd.com
technet GmbH
www.technet-gmbh.com
Technical University
of Berlin
www.survey.tu-berlin.de
Tensotech Consulting
www.tensotech.kpnet.com
Tentech
www.tentech.nl
University of Bath
www.bath.ac.uk/departments/
arch/csemwebpage/light.htm
University of Nottingham
www.nottingham.ac.uk/sbe
Vrije Universiteit Brussel
http://dtwws1.vub.ac.be/arch/
team/mm.htm

of membrane behavior, the possibilities and limitations in roof form,
fabric materials, analytical techniques, structural details, fabrication and
erection, and non-structural design parameters that include day lighting,
energy use, acoustics, and fire safety. Written by an experienced
practitioner of fabric structure design, this book methodically addresses
all aspects of the design and construction process.
Structural engineers will gain an understanding of shaping, analysis, and
design of members and connections; architects will learn the possibilities
and limitations in fabric roof form, as well as the means of achieving
successful energy, lighting, acoustical, and fire safety performance; and
contractors will receive invaluable information related to their fabrication
and erection.

The Tensioned Fabric Roof

Craig Huntington
ISBN: 0-7844-0428-3 • Published: American Society of Civil Engineers (ASCE Press)
Pages: 176, Soft Cover • List $89.00 International List $106.80 • To Be Released March 2004

The Tensioned Fabric Roof describes the state-of-the-art design of fabric
tension structures. The fundamentals of a fabric structure’s design and
construction as required by engineers, contractors, and architects are
presented. The book discusses the unusual character of the fabric
structure industry and its implications for how structures are marketed,
designed, and constructed. Included are chapters on the fundamentals
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