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Tensile Surface Structures

The first tensioned structures were
built as tensioned cable nets
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Tensile Surface Structures

Nowadays structural coated fabrics
are used
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Tensile Surface Structures

As well as foil materials
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Tensile Surface Structures

In future we expect the use
of recycled yarns and
recycled polymers
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Tensile Surface Structures

Biodegradable materials
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Tensile Surface Structures

Tensile surface structures are
either tensioned in the surface
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Tensile Surface Structures

Or tensioned by internal pressure:
pneumatic structures
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Tensile Surface Structures

Formfinding
Geometry
of the equilibrium form

+

Internal forces

In this equilibrium form
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Tensile Surface Structures

Physical modelling is still a good way to explore equilibrium shapes
be it with soap films




Tensile Surface Structures

Or with stretchable fabric
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Or numerical tools can be used

https://nomadconcept.eu/portfelio/padeljambesnamur/
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Tensile Surface Structures

Integrate
In the (analysis) model
the tensioned membrane +

the supporting structure

- transfers the actions

to the foundation -
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Tensile Surface Structures

Tensile surface structures generally | -
have a doubly curved shape

Flat pieces are cut to make the 3D
shapes
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Tensile Surface Structures

These pieces are welded
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Tensile Surface Structures

Or stitched
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Tensile Surface Structures

To create the panels
and to establish the 3D shapes
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Conventional Structures
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Tensile Surface Structures

STRUTTURE
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Seasonal canopy
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Retractable roof

Retractable roof i Kufsteind Kugel + Rein Archltects and Engineers
/ Hightex GmbH © Kugel + Rein Architectgsame




Second fabric skin
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Flexible PVs integrated on the internal layer
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Large-span structure




Large-span structure
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TensiNet and TC 250 WG 5
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Reasons for a common standard

The experts in the field were able
to do membrane projects without
an Eurocode for ages.

So what was the reason to
establish one?
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Reasons for a common standard

There were as many reasons and
opinions as players.
Two common ones are:

to increase the market for
membrane structures

and

PhotoformTL

to establish our technology as an
approved building technology, not
as a niche market with high risk.

30 The second generation Eurocodes: key changes and benefits through design examples
Online workshop, 3-5 June 2025



PhotoformTL
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Reasons for a common standard

Harmonised safety levels, and
commonly agreed quality standards
Improve the quality of the
membrane industry and helps to
avoid doubts of clients.

The second generation Eurocodes: key changes and benefits through design examples
Online workshop, 3-5 June 2025



PhotoMichelel 6 Ot t avi o

32

Reasons for a common standard

Even with an increased amount of
competitors, the big advantage for
all is, that all players have to
respect the same high quality
standards and it will become a fair
market.

The second generation Eurocodes: key changes and benefits through design examples
Online workshop, 3-5 June 2025



PhotoformTL

Reasons for a common standard

Weavers, coaters, confection
companies, academic institutions,
test laboratories and designers
were involved in our working group

and have influenced our work to be
satisfied with the result.
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PhotoformTL
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Understanding membranes
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Membranes are often seen as
cladding, treated as add-ons
applied to the building or the
structure.

This is neglegting the impact that
might be beneficial or
unfavourable.
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Alllanz Arena

The structure of the Allianz Arena for

example has been designed without taking
Into account the ETFE facade.

Only its selfweight has been taken into
account.

Therefore another 50% of steel was
required to do the secondary structure.

With an integrated design | suppose only
half of this would have been required.
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PhotoformTL

36

Unilever Headquarter

The same happened to the
Unilever facade.

It has been treated as a simple
facade, supposed to transmit just
the external forces to each slab,

and the self weight of the facade in
one slab.
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37

Unilever Headquarter

But the self weight creates a
bending moment, which leads to
much higher vertical reactions
loads.

It was necessary to build stiff and
heavy steel frames to couple high
tensile forces resulting from the
single layer ETFE facade.

Difficult built-in parts were used
Instead of resin anchors.
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