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A 72,000 m3 monumental inflatable 
structure made of Serge Ferrari® 
composite textiles

Françoise Fournier, manager of Serge Ferrari’s Textile Architecture 
Unit recalls the company’s collaboration with the artist Anish Kapoor 
since 2002.

For his monumental artistic creations, Anish Kapoor -who embraces 
technology- engages the support of the best international engineering 
design offices, with whom we have also collaborated for many years in 
the architectural textile field.
In 2002, this collaboration resulted in “Marsyas”, an extraordinary 
sculpture 150 m long and 40 m high created by the artist for the Tate 
Modern Gallery (London).
We extended our relationship in 2009, with the creation of 
“Dismemberment Site 1” commissioned by a private collector  
in New Zealand.

Presented under the auspices of Monumenta at Paris’ Grand Palais, 
“Leviathan” represents our third collaborative project with Anish Kapoor. 
The desired monochrome, which plays a central part in this work, was a 
real challenge for our R&D necessitating the production of a high density 
red, combined with translucent brightness.
This monumental structure was also an opportunity for us to demonstrate 
yet again the qualities of lightness, strength, uniformity and dimensional 
stability of our textiles. So many advantages due to Précontraint® 
technology invented by Serge Ferrari, which allow our composite textiles 
and membranes to meet the boldest challenges in the architectural field.

Monumenta/Anish Kapoor 
Grand Palais – Paris  - 11th May - 23rd june 2011
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Leviathan on the web
Videos, commentaries and accounts 
provided by Serge Ferrari specialists 
who took part in this adventure, 
photographic slideshow, etc.
www.ferrari-architecture.com/monumenta2011
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Nave, flooded with light, in 
Paris’ Grand Palais accom-
modated “Leviathan”, Anish 
Kapoor’s latest monumental 
artwork. A sculpture based on 
textile architecture since the 

artist imagined a 72,000 m3 
inflatable structure made of 166 
high-frequency interwelded 
panels to give a final plan area 
of 12,000 m².

Leviathan: 
a hugely inflated artwork!

4 - Serge Ferrari  news WorLdWIdE  n  #6  n  SEPTEMBER 2011   n  www.sergeferrari.com



  Serge Ferrari  news WorLdWIdE  n  #6  n  SEPTEMBER 2011   n  www.sergeferrari.com - 5   

The main diffi culty involved installing and 
infl ating the structure: nearly 12,000 m² 
of 850 g/m² density membrane needed 
to be welded and infl ated.
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In “Leviathan”, colour is of prime 
importance: a high density organic 
red, conserving the translucent 
qualities of the Précontraint 
Serge Ferrari® textile.

A seemingly paradoxical requi-
rement, as Pascal Martor, 
colorimetry engineer at Serge 
Ferrari recalls, “Anish Kapoor 
offered his own gouache based 
pigments, but these were 
incompatible with the PVC. 
We therefore applied ourselves 
to remaking the colours and 

redefi ning the light transmission 
values based on the ideas the 
artist had of his projected 
infl ated sculpture”.

Trial-and-error exchanges 
based on laboratory tests, fol-
lowed by pilot production line 
testing and fi nally production 
line tests: the Serge Ferrari 
teams succeeded in rising to 
the chromat ic  cha l lenge 
launched by the artist, while 
conserving the textile’s techni-
cal characteristics.

Unique organic red 
with totally new visual 
characteristics
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Outside, the work appears to be a red wall 
that is impossible to embrace with a single 
look. Inside, the translucent textile plays 
with the light supplied by the nave’s glass 
roof. The work comes to life, prompted 
by the vagaries of the sky and the hours 
marked out.
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Frank Molter, general manager of Hightex 
GmbH, the textile architectural specialist that 
made up and installed “Leviathan” recalls the 
work’s key realization stages.
Adam Bown of consulting engineer Tensys, 
who conducted the design studies and 
produced the cutting drawings explains the 
crucial importance of these stages.

From imagination 
to realization…
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Leviathan statistics
n   Serge Ferrari composite membrane: special product developed 

from the Précontraint® 1002 family to produce 166 fabric panels
n  Textile density: 850 g/m²

n  Work overall dimensions (m): 99.89 (L) x 72.23 (W) x 33.60 (H)
n   Total fi nished textile area: 12,092 m²
n  Structure internal area: 300 m²
n  Sculpture volume: 72,000 m3

n  Infl ated sculpture weight: a little over 10 tonnes (estimate: 10,701 kg)
n  Sculpture capacity: 300 people

n  Structure internal  pressure:  3.75  to  4.25  mbar

> Consulting engineer: Tensys (GB)
> Engineering / Making up / Installation: Hightex GmbH (DE)



 Serge Ferrari  news WorLdWIdE  n  #6  n  SEPTEMBER 2011   n  www.sergeferrari.com - 9  

“The sculpture was pre-made up in 
the workshop in the form of 4 balloons. 
Weld width = 6 cm. 
A  single  piece  would  have  been  
virtually  impossible  to  transport  
and  handle! ”.

“Complex loading studies and 
cutting drawings  by Tensys, who 
took full advantage of  Précontraint® 
technology, underpinned digitally 
controlled cutting, followed by 
high-frequency welding:

>  uniformity of strength 
characteristics from one batch 
to the another (strength = 4 T/m)

>  regularity of compensation values 
kept at reasonable levels between 
0.5 and 1.5%”.                       

Adam Bown

“Delivered to site, rolled out on 
the fl oor based on pre-designed 
positioning, these 4 pieces were 
assembled using a HF welding 
machine specially designed for the 
occasion. Weld width = 8 cm”.

“A certain amount of air escapes 
naturally from the sculpture but 
remains minimal. A pressure sensor – 
installed inside the work – transmits 
a signal to the main blower as soon 
as a minimum threshold is reached. 
The air blower then starts to restore 
the design pressure level”.

Frank Molter

“The sculpture's shape is created 
without metal reinforcement , but 
by the air and the cutting drawing 
geometry.
This causes major  tensile stress 
variations sions. At the balloon  joints, 
the fabric is subjected to 15 kN/m 
(red areas on diagram). 
The rest of the surface is subjected 
to roughly 3 kN/m (blue areas).
Précontraint® textile's high dimensional 
stability allows the structure to take 
up these stressvariations, whilst 
rigorously adhering to the artist's 
visionary geometry”.

> Force 
distribution



Serge Ferrari & Anish Kapoor, is also…

Marsyas: an extraordinary sculpture
Anish Kapoor’s sculpture created for the Tate Gallery’s Turbine 
Hall comprises three steel hoops interlinked by a huge Serge 
Ferrari textile membrane. Two of the hoops are vertically posi-
tioned at each end, while the third is suspended parallel to the 
bridge by the textile itself. The structure’s geometry is thus 
formed by these three hoops, which are mutually supported 
only by the fabric’s tension to span a length of 150 m and a 
height of 40 m.
  
A Technical Feat
"Marsyas" is clad with 4,000m² of Précontraint® 1002 fabric 
made up into a single, unique piece. To achieve this feat, 
the cutting and making plans – vying in complexity with 
the most sophisticated textile architecture creations to 
form the curves imagined by Anish Kapoor – drew upon 
the unique advantages of Serge Ferrari’s Précontraint® 
patented manufacturing technology. The fabric’s durability 
and dimensional consistency guaranteed that the precision 
required by the artist in technically implementing his creation 
could be respected to the millimetre. 

Marsyas: an extraordinary 
sculpture

In 2009, Anish Kapoor created his first permanent open-air 
sculpture at Kaipara Bay in New Zealand. He designed a  work  
that  turns  out  to  be  one  of  the  boldest  tensioned  textile  struc-
tures  in  the  world.

85 m long and 25 m high, “Dismemberment: Site 1” comprises 
a bright red membrane developed by Serge Ferrari R&D depart-
ment in close collaboration with the artist. The composite textile 
is stretched between two steel ellipses: two identical giant red 
structures, each weighing nearly 43 tonnes, while the textile 
only weighs 7.2 tonnes. 
 
An Open Air Work: a Challenge to be met
Designed to resist violent winds from the sea and the especially 
aggressive UV rays at this latitude, the monumental sculpture 
takes full advantage of the performance characteristics offered 
by Précontraint Serge Ferrari® patented technology and the 
unique technical characteristics of Serge Ferrari textiles.

Dismemberment: Site 1
an incredible, gigantic 
 red cone 
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Serge Ferrari, innovator and founder of the company, was a forerunner 
driven by imagination, innovation and foresight. Applying these prin-
ciples, he set up the “Serge Ferrari Weaving and Coating" unit in 1974 
to exploit his original patented coating technology: Précontraint®.
Précontraint Serge Ferrari® technology involves keeping the fabric 

under tension throughout the manufacturing cycle. Précontraint® textiles 
thereby combine high strength and lightness. This is why Précontraint® 
fabric proved an essential advantage for creating Anish Kapoor work, 
just as it is in the textile architecture fi eld.

n  Controlled dimensional stability

n  Controlled consistency

Serge Ferrari® composite textiles: exclusive 
advantages of Précontraint® technology

“Leviathan”, the infl atable structure created by Anish Kapoor provides an opportunity for recalling the incomparable 
performance characteristics of Serge Ferrari membranes, manufactured based on the Précontraint® process: 
an innovative technology, which has given composite textiles real construction material status.
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The 4 major advantages of Précontraint® technology

Précontraint Serge Ferrari® fabrics ensure total 
compliance along the thread, (identical thorughout 
all production batches).

Conventional coated fabrics present signifi cant weft thread 
deformation. Each production batch is subject to different, 
variable deformations.

Précontraint Serge Ferrari® fabrics offer high resistance 
to stretching due to their very low  absorbency. n  Limited creep

  In  addition,  due  to  the  dual  advantage  exceptional  stabi-
lity  and  straight  threads,   Précontraint Serge Ferrari®  
fabrics  stretch  three  times  less  with  the  weft  than  
conventional  coated  fabrics.  

n  Longer lasting

Conventional coated textile
Under tension during 100 hours

Précontraint® Textile
Under tension during 100 hours

residual 
elongation

Without load
Without load

elongation
elongation residual 

elongation

BEFORE DURING AFTER BEFORE DURING AFTER

Conventional coated textile
Under tension during 100 hours

Précontraint® Textile
Under tension during 100 hours

residual 
elongation

Without load
Without load

elongation
elongation residual 

elongation

BEFORE DURING AFTER BEFORE DURING AFTER

Elongation in the weft direction under a 200 daN/m load over a period 
of 100 hours.
Then residual elongation without load.

More protection 
against
UV / Pollution / 
Abrasion

Précontraint® 702
750 g/m²

Less protection 
against
UV / Pollution / 
Abrasion

Conventional coated fabric
type I - 700 g/m²

Surface treatment

Wire reinforcement
High tenacity polyester

- Protective layer - Protective layer



❏ I have a project and would like you to contact me quickly

❏ I wish to receive further information on textiles for:

 ❏ textile architecture ❏ textile façades ❏ furniture

 ❏ solar protection ❏ interior design ❏  signage

You wish to contact us immediately?
 Detach and fax to Serge Ferrari:  +33 (0)4 74 83 59 44

Name

First name

Position

Company

Business Type

Address

Postal/Zip code

City/Town

Country

   

Telephone (land line)

Telephone (mobile)

Fax

E-mail

Website

The new Serge Ferrari website allows visitors to access 
all areas in which composite textiles are implemented: 
architecture, furniture, yachting, printing, industry and the 
environment.

In the section dedicated to architecture,  the website features a 
palette of downloadable tools specially designed for architects 
and clients, including the largest reference database in textile 
facade, solar protection and architecture areas. This database 
offers an extensive panorama of multiple applications: external 
and internal blinds, shade structures, walkway or stand 
canopies, sports facilities, fi tting out fabrics, stretched ceilings, 
etc.

A detailed form is also 
available for taking 
full advantage of our 
Specifi cation team's 
expertise in designing 
suitable solutions 
and accompanying 
professionals in their 
projects.

www.sergeferrari.com
SPECIAL ISSUE MONUMENTA Leviathan Anish Kapoor

©
 p

ho
to

s 
: M

O
N

U
M

EN
TA

 2
01

1-
 A

ni
sh

 K
ap

oo
r -

 L
ev

ia
th

an
 (A

ll r
ig

ht
s 

re
se

rv
ed

 M
on

um
en

ta
 2

01
1,

 m
in

is
tè

re
 d

e 
la

 C
ul

tu
re

 e
t d

e 
la

 C
om

m
un

ic
at

io
n.

) :
 P

ho
to

s 
D

id
ie

r P
lo

w
y 

- L
ae

tit
ia

 B
en

at
 - 

H
ig

ht
ex

 G
m

bH
 •

 M
ar

sy
as

  :
 J

oh
n 

R
id

dy
. 

C
ou

rt
es

y 
: T

at
e 

M
od

er
n 

G
al

le
ry

 •
 D

is
m

em
be

rm
en

t S
ite

 1
 : 

Jo
s 

W
he

el
er

 •
 ©

A
ni

sh
 K

ap
oo

r •
 S

er
ge

 F
er

ra
ri®

 a
nd

 P
ré

co
nt

ra
in

t®
 a

re
 re

gi
st

er
ed

 tr
ad

em
ar

ks
 •

 J
ea

n 
Va

ss
eu

r C
om

m
un

ic
at

io
n 

– 
G

B
 5

27
 S

E
P

T.
 2

01
1/

V
1.

01

 EUROPE
 SERGE FERRARI SAS
La Tour du Pin - FRANCE
Tel: +33 (0)4 74 97 41 33

SERGE FERRARI AG
Eglisau - SWITZERLAND
Tel: +41 (0)44 868 26 26

NORTH AMERICA
SERGE FERRARI NORTH AMERICA
Florida - USA
Tel: +1 954 942 3600

LATIN AMERICA
FERRARI LATINOAMERICA S.A.
Santiago - CHILE  Tel: +56 (2) 269 0019
São Paulo - BRAZIL  Tel: +55 (11) 3262 3405
Mexico - MEXICO  Tel: +52 (55) 5525 2900

MIDDLE EAST
SERGE FERRARI DUBAI
Dubai - U.A.E
Tel: +971 (0) 4 609 1440

ASIA / PACIFIC
SERGE FERRARI
Hong Kong - CHINA  Tokyo - JAPAN
Tel: +852 3622 1340  Tel: +81(0)467 24 93 00
Shanghai - CHINA  Sydney - AUSTRALIA
Tel: +86 21 6211 6936 Tel: +61 2 9779 1647


