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Computer model of the metal and glass-skinned giant
seashell and its surrounding man-made lake
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Sectional view through the theatre dome showing the
layout of the stage and seating. As the building extends
36m into the ground, there is sufficient space to sink
the stage and have a large underground car park.
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Since opening up to the western world,
the most populated country on Earth is
not only attracting western industrial
firms but is also changing the faces of
many of its cities, where the numbers
of new buildings designed by
international architects are increasingly
rising and manifesting the entry into a
new époque.

The Chinese government is investing
around 31 million euro in a spectacular
project, which will be the venue for
international-class opera, theatre and
music.

Beijing is currently building a new
theatre, opposite the Forbidden City and
quite close to the national square, in the
form of a giant metal dome in the middle
of a man-made lake. According to the
project programme, the free-standing
giant seashell designed in aluminium
and titanium should be complete by
December 2004.

High-tech construction with flair
The 212m long, 143m wide and 46m high
metal shell, accessed through an
underwater gallery with a glazed ceiling,
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will accommodate an opera house with
2416 seats, a concert hall for 2017 listeners
and a 1014-seater theatre-all under one
roof. An underground 44,678m? car park
offers space for 950 cars and 1420
bicycles.

The metal dome, supported on delicate
steel lattice members, has a surface
area of about 40,000m?. Its centre
portion accommodates a glazed roof
105 metres long with an area of around
12,000m?, measured on both sides.
The metal dome is double-skinned. It
has a waterproof load-bearing outer skin
of 0.9mm thick, conical stucco-
patterned Kalzip® aluminium standing
seam profile sheets. The outside shell
of titanium composite panels is
supported on this by means of clips that
engage with the raised edges of the
Kalzip®. The clips were specially
developed for this project.

This design guarantees a secure
fastening of the decorative panel
cladding and ensures that rainwater is
conducted away perfectly by the Kalzip®
roof covering below it.




Problems with the location

The building, designed by French
architect Paul Andreu, is unusual not just
because of its size and shape; it also
lies in a high-risk zone for earthquakes
and in addition must be able to withstand
high wind loads.

Difficult ground conditions required
extensive foundation work to achieve
adequate support for the building,
including the underground car park,
which was founded at a depth of 36
metres.

Thus the actual construction phase was
preceded by extensive computer
simulations and loading tests on 1 : 1
scale components in order to verify
compliance with the Chinese
regulations.

The base of the dome is an elastically
supported concrete ring, which had
temporary sliding bearings on the long
sides, so that every second pair of lattice
support beams could be correctly
positioned and attached to the pre-
fabricated oval central part of the dome
as the first stage of the erection process.
Then, one by one, further lattice girders
were introduced and anchored to the
supporting concrete ring and the
prefabricated central part of the dome.
The lattice girders were further stabilised
by diagonally positioned segments with
diamond-shaped stiffeners.

Intercontinental teamwork
Large-scale architecture is one of today's
global businesses, as is confirmed by the
Chinese Grand National Theatre. Its
creator, Paul Andreu, has designed and
built over 50 airport buildings - among
them two terminals, the TGV and RER
station for Charles-de-Gaulle Airport, as
well as the Shanghai-Pudong Airport.
Further major projects from his drawing
board include the Maritime Museum in
Osaka and the Guangzhou Gymnasium,
a sports compiex opened in July 2001
comprising of three dome-shaped
buildings that take up the shape of the hills
in the surrounding landscape. It was
designed by Andreu as the venue for the

Republic of China's 9" National Games.
In designing the Beijing project, Andreu
was assisted by the French company,
Setec travaux public & industriels, who
analysed the static and dynamic
behaviour of the metal skin and acted
as structural engineers for the opera,
theatre and concert halls.

Realisation of the design on site was
mainly in the hands of Chinese
companies, including the subsidiary of
Corus-Building-Systems in Guangzhou
as the supplier of the Kalzip® standing
seam profiled sheeting.

Project participants:

Client: Grand National Theatre
Committee, Beijing

Architect: Paul Andreu (Paris Airports)
Structural analysis: Setec, tpi Paris
Main contractor: Hong Kong
Construction, Hong Kong

Kalzip® supplier: Corus Building
Systems, Guangzhou

Kalzip® fabrication: KGE, Beijing

The company, its products and
brands:

Corus Bausysteme develops and
produces roof and facade systems from
aluminium. ‘

Its main activities are the manufacture,
sales and marketing of Kalzip®, a factory-
manufactured standing seam cladding
system. Kalzip® facade systems and
Kalbau® trapezoidal and corrugated
sections complete the product range.
Corus Bausysteme is the market leader
in factory-manufactured standing seam
systems in aluminium in many European
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countries and has independent
subsidiaries in Germany, Great Britain,
France, Spain, Portugal, Belgium,
Singapore and China. Corus Bausysteme
is represented by over 20 sales offices
and agents world-wide.

Corus Bausysteme is a subsidiary of
Corus plc, one of the world's largest
producers of steel and metal products.
The company has over 50,000
employees all over the world. It has
production centres in 17 countries and
is listed on the stock exchanges in
London, New York and Amsterdam.
Corus has a presence in over 40
countries and had a turnover of 10 billion
euro in business year 2002.

Contact:

Manufacturer's address:

Corus Bausysteme GmbH
August-Horch-Strape 20-22
56070 Koblenz

T 0261/891-0

F 0261/8 20 38

E-mail: kalzip@corusgroup.com
www kalzip.de

Press enquiries:

Joachim Wolke

T 0261/891 239

E-mail: j.wolke@corusgroup.com
Information:

Kalzip Info-Service

T 0180/552 59 47

F 0180/53 29 564

E-mail: info@kalzip.de
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View of the entrance to the spectacular theatre building
with its Kalzip®standing seam outer skin and the titanium
laminated panels supported on it. The lake surrounding
the building can also be seen in the foreground.
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The Magazine DETAIL has had a
special position among architectural
journals over the last 43 years. Its ten
issues a year not only contribute to
present debates in the building world,
but also look behind the scenes, taking
outstanding projects as examples. The
real workings of the architectural world
are displayed using painstakingly
researched and newly drawn-up plans,
as is the use of details as a design tool.
Constructive details are much more than
mere solutions to technical problems. Its
world-wide unique concept assures
DETAIL a place at the top in international
architectural publications; it is among the
most widely available titles: A
summarized version of the most
significant parts of the magazine are
translated into four languages-English,
French, Italian and Spanish, DETAIL is
on sale in over 80 different countries and
is hardly ever absent in leading
architecture studios.

The editorial team and the
publishers of DETAIL are delighted that,
with the present yearbook, a summary
of the most important articles from the
whole year are now available for the first
time in Chinese. As a result of the
economic boom and the increasing
opening of the country, China is at
present experiencing an unprecedented
construction boom. At the same time, a
new generation of Chinese architects is
attracting the attention of the world. In
view of these developments, high-
quality examples of international
architecture, analyzed on the basis of
accurately drawn details, are much in
demand in that country. The present
yearbook “Architecture: Detail” is
designed to make a contribution in this
respect.



HEEFR (Woodhead lnternallonal) 1927 LI, ﬁ.ll_'%lﬁ?ﬁ'?ljc'ﬂlléit ?F\Tﬁﬂiﬂlﬁ?ﬁff}i&[: E@:M#ﬂ’?ﬁﬂé@ﬁ

Woodhead International became celebrated as an award winning company for architec
T 'i"?k%ﬁ"j i%ﬂ%@ﬁi}ﬁi?}?ﬂtﬂ E‘xﬁlfivf ‘:iuﬁl’r 2!*]&#—'31‘51}2&% ’\—Hﬂiﬁmﬁ%ﬂ&ﬁ}kmt =
decade, Its unique des have attracted attention from both professional and non—prof Woox

: E‘A #Hﬁﬂﬁﬁﬁtﬁ :ffB’Hi?i_ﬁﬂ;ﬁ% ﬁ{‘zfl+1funﬂ*§fk§6’l=€1ﬁ ﬁ J\”"‘*ﬂ?ifc'aﬁi 1S09001 11145 HERE (H5F
than ten professional offices throughout Australia and the Asia Pacific Rim, The npany 3 DIc

: = i%fﬁd)) 1999 fﬁtﬁ;ﬁ@ﬁ’i}iﬁ 500 3% Ay HE 4ﬁ.t Eﬁfl:]h%ﬁ' # ct LL ﬁiﬁl@iﬁﬁfﬁtj‘]’ﬂl&ﬁ-ﬁﬁﬁ. Pzt RE X,
ture gesign, landscape design, Interior design and facility design. It was ranked 24 amongst the waorld tof ) architectur Sign fiy € the area of
MESTLAMRE=. S

hotel design, 6 in airport design, and 2nd in technology and industry design. After entering mainland China the

tRESHAELHRS. 2000EEAEZz‘Eﬁiﬁﬁ&ﬁ'AJ\:&EAWJ%L"_] itmﬂ“ﬁ%@&ﬁﬁ%ﬁ%&?ﬂﬂ“ﬁi%

the following three real estate projects. Nanguo Olyrmpic Garden uangdong . 2001

AIRES #ﬁaﬁﬁ’]‘)\#ﬂﬂ}ﬁﬂft umu%am%wm

Construction, China, Ideal House, Beijing 2001 Ranke t Pla y Beijing Top Ten Real Estate Aw:z

1 itRJiA?Mﬁ %ttﬁﬁﬁ/r?cljh’é%aﬁﬁ*ﬁ:fzzlﬁ Eﬁﬁlﬂﬁ’]uﬁ*u Q’E 4#%']%4‘4}&&* ¥ﬁ’f7f*4 %Iz'ﬁ IR
amongst the Top Ten Feature Villas of St he selling price of Su sber One Hous

ﬁiﬁiﬁiﬁ%ﬂ?iﬁﬁ ﬁ?%ﬁi@fﬂz*i‘%ﬂﬂ‘]mﬂﬁ@m&ﬁ il::?ii &ﬁj}iﬁ%ﬁ@, %Eiéj;imﬁiﬁiﬁ%blzimﬁlliﬁi’r,

house in mainland China. The Beijing office of Woodhead Interfational d in 2 with assistance from China Construct

: 4#%‘]%%1{1{%’?*4&%@%;&52%. KAIRAL ts“eiT\ 'L‘ m’fé EE%&?‘S&@%%WE‘W&H&H, HEHER . SEE
temnational. Coming with an intemational background, the cooperative venture of firection for architecture design within
i ,Eu&., "ixiﬁlvk&ﬁgﬁﬁﬁﬂxﬁ?AﬁEB’Jﬁi?ft
s ;it,'?";“i"“iﬁtﬁf}:ﬁli‘ﬁ“ "‘E %FIVH{B(’]}Ql"r{&mJL IEME‘]M&L’-L&JL Aif"ﬂ 1{3’]”&&&& EtRES,

é##ulilhﬂi Tk, mIHLARREAB, E& %ﬁiﬁr%ﬁ%}t BARENEARSMZ— HPERFARTELRS.
a strong hold on the hinese rmarket »

Add: JtRiBIERFEEIIINKE168S XK E2511E

Tel. 010-82656938 /88576956 /88576957

Fax. 010-82656918

Web. www . woodhead—china.com

—;




20034F12H12-14H P E - E#EREZPL

55 15 Be $2 Y1 i 5% ON 3

i‘f*%ﬁ@ﬁ@%ﬁﬁ = X

= i3 o
2 h =IO 5 ) ie in
LW, FRAERBHRHENVHRB5hD, EAEHE2H0Y R RE
. B OREZEABEHCELS » FERFUERSELRBHBEMAN L
EREFZENE S B KPR RHESRARSAERTEAR § BERSENRRNANDEE, EFLMNE
s ERBEWAES L 2NN B8,

Eppfu FRHELE, 2EAENRERNNE THTNESR, —ERESUNE. AEH0TE,
RS MEX—SRNETHARY BEXSHE", ZUBRA BABTERNN R, EHE
EXMBBRAESEIRNTE, RNEFESEEHAEMIAT. MR %%

et e EE, 2003, S RELEAESHBESY: RNEEXHMEY, SHRETER

M HHNESR, IPEEREENEFRRIED]
ag€llan
2 07 £ 15l B WL i 825 FA) X&E/.
TREAHE: PERTLRESHRRAEREN
i I L4 SRR
EREARAEITAT. BEFENEEFRALT. BHAT. BHE/RER
HKIA BAGHTRR, BRNE BRETRES
HB/BBEANY 2 "%’&ﬂs
RTKL ¥3#7Z& HOK B+H WOOD-ZAPATA SRSS HWCD HF&G
ﬁﬁ“iﬁ HLM AEDAS RSP CPG DP ZI5E xHE .
S SEFED :f;i%tﬁ#g £ i B &
LHi e BHR hEREREREL B—-X(12R12BEME) :
hERASSREEK tF EHIRIEITER
| gﬁu{;g@ fi i ERTRAREEK ggi;gfﬂ
®x1T
R B - ;gﬁﬁﬁ?gg*m'ﬁi TF 2HBELNNRBRAESH
WA FMBEEREREBBK EH. AR, RAMERGIT)
5 511 08 8t ERZREHESERF B-X(12B138EMX):
L L KRR FmMEEEERNEREAR tF  ERREET AT
o SOR BERT i5,7 B I 2 (BFF)
/}7 LA EHFESA ETRENTES 7= 7F 2 R (CFF)
TF i, LEF—BETEZRIZN AT
B2 1= f B0 B RS & 162 % (BF)
fﬂffﬂﬂ%"f& (ChERBMERY GESE (FRER B B 87 B0 2 P 90 3 (CFF)

25 (BHFEE) (RAME GFERE  woxgmnEEmE)

IR 3 YL L 1= (&R  (HARBREY M BE - ; i
 (ERRE  CEHER) (EHZH EREHNLRBEEF(LRVIPREHRAR)

IR 1% 15 ; BARBNBAEHAHE

WWW.WTAFORUM.ORG

BRMu: E - Ei§KEKINVESECHHI12E  WH%K: 200042 E-mail: info @ wtaforum.org

FHR%.(021) 62667101 62271705 62271706 -0




B KB B MW W e e
Bring you good projects
BOMLSES. RERNIEERREER,

ENBERRRIRERMEMABAR.
EOKERFRERER, SHURNRERAHRS.
HEARNEAAES, ASTENXZEER,

2o TRUR BER B0 g

o RiE &ﬁ@&mmxA&mutmma

s MBXIRARRAMANAS T EZE:
°§¢Wﬁﬁﬁﬁiiﬁyﬂﬁ(mﬁﬁﬁ\¥%
FRIBH. #R. BA. ®it. KE.
'ﬁﬁﬁ&—ﬁﬁﬁi%&%k%ﬁ%ﬁi:
*HIHEYMEEAERE, HARNBREHBRLRE.

(KERZLRERA) REMIEESEZER:

Tl E. FE. HEX. @, Hewk BESEIR. KEHE.
FRKRR. 8B, ErEhl. BaEig. &R, BHbkIeE.
EREGRILTIE. KPR AHTIE. RERRANTIE. HitRE

iTA%.

(RRBIEIERA SALFTHR, FHHRK. FEHK, hEHK, #IE%IE,
MREABERENATHAEXIRTE, BIMEAEREUTETRS:

c ABTERMNB( #XFARB000FTIUL)

- SEMIBGRE .SXBTEEB SHEBEIRERE

BINWRESREE, 2FKR

&A= www.buildnet.cn( MZRR) FMBFI( EIRIS)

MR, k. B, REH.
BE. KEA. BEAARE)

2 2 it ke JE= EXARIEHRRE1TS 4B & BX [E PR K #£3/22A10%F Z#5082cE
g K Joe A HE B4 3. 100038 1. 200057 o
\ TIANCHEN Big: 010-68586536 : 62117991/92 ¥ C’O @JGI"N 7
f£EH: 010-68586538 1: 021-62117993 i: 020-85612239
E-mail:info@buildnet.cn mail:shb@buildnet. cn ail:gzb@buildnet. cn

R



=r &Y OF £F OF IY BT

U
Ul BE B
T ™
Ty
T
-
et
N e
N b
il

i

i
T
CCTTRmRRN
{ARA L CCLECCCTREERRILIY
[T
i

| Ul Il
TN 1111
1 Tl
(L1 CECCCRREAR

I i
Tt
{011 TR
I il

LR
LE]

| I
. 1
|
Il
HE -l
; i i 1
e | [
oy - -
HE-1 I Ik
M T
2l | ,
- T
f i -
[ g 2 g i
Bl gyl
—
1 &
{
|
| 1 | I
=
[



Specific action to close
information gaps

Single issues packed with specialist knowledge (German/English)

0 7/97 0 11/02 Balkone, Erker | Balconies, Oriels, Bay Windows
[11/01 1 4/03 Bauen mit Beton | Concrete Construction

[0 3/00 Bauen mit Glas | Glass Construction

[J1/00 01 5/02 Bauen mit Holz | Timber Construction

[0 6/00 Bauen mit Membranen | Membrane Construction
0 1/96 ] 6/99 Bauen mit Naturstein | Building with Stone
[14/99 0 1-2/03 Bauen mit Stahl | Steel Construction

[15/98 Bauen mit Systemen | Systems Building

[18/99 Bricken | Bridge Construction

[13/01 0 6/03 Einfaches Bauen | Simple Forms of Building

[ 6/95 [ 4/97 Eingange | Approaches, Entrances, Foyers

[ 4/01 Elemente und Systeme | Modular Systems

[ 8/01 Experimentelles Bauen | Experimental Building
01 6/98 [15/01 Dachtragwerke | Roof Structures

[ 7/01 0 7-8/03 Fassaden | Facades

07-8/02 Dacher | Roof Construction

[15/97 0 5/00 Flache Déacher | Flat Roof Construction

[0 5/96 00 5/99 Geneigte Dacher | Pitched Roof Construction
0 5/95 0 2/97 Innenrdume | Interiors, Finishings

0 2/99 0 2/01 01 5/03

012/02 Kunststoffe | Building with Plastics

[17/96 01 1-2/02 Mauerwerk | Brick and Blockwork Walls

[18/98 Mobiles Bauen | Mobile Structures

08/0606/0707/99 Sanierung | Refurbishment
[ 7/00 C16/01 1 10/02
038/0703/0906/02 Solares Bauen | Solar Architecture

[ 6/96 [J 4/00 Stadtbaudetails | Urban Planning Details

[ 8/96 Temporéare Bauten | Temporary Structures

[ 2/96 [12/98 Treppenkonstruktionen | Stairs

0 2/00 (1 4/02

[ 8/00 Vom Sinn des Details | The Purpose of Details
DETAIL Konzept

003/02 Wohnungsbau | Housing

0 9/02 Verwaltungsbau | Office Buildings

0 3/03 Schulbau | School Buildings

0 9/03 Industriebau | Industrial Buildings

DETAIL

Zotschit fir Arch tetur + Beaudetal - Review of Archiecture - Rewse d Architecture
Sere 2003 - /8 - Fassade AuBenwand - Facades « Enveloppes extérieures

Which issues are missing from your
collection? Orders can placed using
the fax form. A list of contents from
the latest issue of DETAIL can be
found on the Internet.

DETAIL Servic

B Whatever you
are looking for:
details, building
types, names ...
you will find them
all in the DETAIL
Archive at
www.detail.de

B Price perissue:
€ 11,- (1995-2000).
€ 12,78 (2001),
€ 14,50 (2002-200¢

postage / packing +
tax, if applicable

Issues not listened
here are not availab
any more.

ation www.detail.de
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