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Fig.1 Locations of the stadiums/gymnasiums of the Beijing Olympic Games
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Table 1 Summation of the stadiums/gymnasiums of the Beijing Olympic Games
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Table 2 Structural forms adopted in the new Olympic stadiums/gymnasiums
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Fig.2 Geometrical formation of the National Stadium

3 EREEHEMEERIER

Fig. 3 The main structural frame of the

National Stadium
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Fig.4 The entire structure of the
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Fig.5 Modification of the design scheme of the National Stadium

w

(a) +ZEk (b +IUE K

(o) EARAE

(d) B3

El6 mMEZHEFBTAMETESIE
Fig.6 The space fully filled with polyhedra

“OKSL T B A S5 A BT 28 i A A28 3 Y
R W — PR SERE | L2 AR b R SR 1
T B FR 25 0 22 THT A B 0 A8 B 1) 2 [] DA 1R 3R (D A
7) B LAE Y A A B R AT T TE YD ED B BCEARCIR Y
DA% S50 (DL 8) , LA ZAE S “ 7K 37 J5 ™ 11 o T i I3
PRI AR E S5 XD ZE R AR ZR T s HORHE )
(152 Z U AR FLS 2 AR T B T R A 2R EE Y
BRI 3225 [ 25 A TR A 2 I 28 R AT

“OKSLH7 W BRI S5 48 B N AR JZ ETFE b4l
B, BZR A 3 ~4 2 ETFE i, A @534
%3700 24~ ETFE b, 8 36 M ALK 10 x 10'm”,
AR F KA ETFE T/, H ETFE AL A A

16 FEIENZ

BICHEEF W AN Z 0 ENTRINA— JER
F5 L RKEAARE 9 m, f/NEAMAE 1 m,
“IKSLTT” HME SR B IR AN R SR SN2
ARG N A /NI, DA B D | B
BB A EOE R BOR
3.3 KEREHMER

ST FR 5K 52 45 A 2 LA 1 (Ol R A 1 5K
g SR A ) O 1%, DAY < 527 (Gl R R
FIIRER ) N 5K, I a1 ] AT A — AR 4
AR (WA 9) . ATt 24 95007 g i 1A 2 2
B —A R BB 5 SRR O R IR A, XA
R 2 A9 DR P 5 B A 9% R i L 9% A e kit



NS R DO sd I ERTI B BUR Lk STINIDU B AR E i
PEATOUAL , P TT B AT B B R 22 PR PR RE . 2 B
Oy W 5 UL i) 52 AT 2R 45 23 18] 1A 28 ) a3 2o i
BN LA AR M [ S AT R AT N 5tk | B = Ta] Y 5K
SREEH

B7 =hSEERTHMNEEMNEER
Fig.7 The space frame formed

with hollow polyhedra

B8 TIEIR B TR EY = 8 A& 4544
Fig.8 Plate - like structure cut

from the space frame

— [ [

B9 FHEKZKEN
Fig.9 2D cable - supported structures

sk 5% 45 K 2 ST 1) A 23 8] 45 F J TE 4) B B R
X, FRE 1997 4EH A AY 16 25 [ bR b1 1 LA
T UK HT 5K SR S5 R N T R B B SR, HoR R
BERE R 82,6 my 2 Ji EE L T FE PR £ L (B
JE126.5 m) RIS RH.O (B 124 m) FIIG IR IE
SR (5T 128 m) AR H T LM 454 TE
X, MELZ T, &R Y 2 1] 5K 52 45 44 i 69 T
T I A F A /b 5 M VR B85 3 0 s 15 D) 7 3 T B

197 H R,

EREEREFHZES RPN, ALK 144 m, R
P& 114 m >R FRUE IE A8 5K 5% 454, & H Tt 5 L%
JE Fe R R 3 5% 25 74, WL 10 (a) o JE5T Tl K
FRF W (BRI PR R RSN 93 m (1)
5% ST RVBRTE ) 5, S H AT A LB R R R A 5%
S FELE R, ILE 10 (b) , dEERE R2ERE N (Riz &
FE BRI ) BYFE SR 55 SR Y H b e 3K I 52 5 7 4%
WERE T Jo A K 1 5 2 i T Y P 93.2 m
X72 m, G E 80 m x 64 m, K T —Fhig K4
TR 14 5% 3 ) e 25 44 FH — R G5 5 07 ) A7
K BZATAL N L B ) U2 S R T KO S P
B, BT R 22 A T T 5% S PR R R Se 454 DL ]
10(c)

E R AU Tl KRR F I AL Keeik
B IRALY I AR T AS R B 20 25 18] 5K 5% 2544
VLI FP AR AR 28 32 016 B R 2 5% 0 R 23 i)
I RO R RS KB B S T R A B
e, R e T B R DL — Sl B A O 5K
KB E AU 07 =X — SR A s A
2008 Bz IE A Z A RIS 5, P AR S
FUIT AT AR WA BT B A2 4E T R SR &, i 61
W T FEE B AR — R T 2,
WITHE T A SR BT 8 5t “idE 40
W B IR, IE DL NSOz B RiE gk
Wiz” = R EAME NI Tk, 5 R & x>
B ARRME R FE 1R, T 2 M H AR SR R R R
PEFIAR A, 20 T A0 i 1 28 5 B B DL 5
KA BLRAA . 3XFE S R A9 3 18 0 5 AT AS 5] %)
e, R T REA S PE AT 2 RS R LS
I RS TR I8 1 A %) lE 8 0 52 il ol X 2 L3R 30

B BL R,
4 BEMZEH

I 2R B i 7 0 ) AR B A i L T
EAVERY IR I 4 B X eSS, ) 2 A
RN A CoRSE M, X Se 37 1R MR E R, FAR 2R
SR R B TR OR WL B PR, P B
Wt e A FE Ay A R Q0 HT O X K IE 1
TR SRR L, R0 PR T3k 28 7 0 A e e B R 2
W PG AN Bz i i HESE R T 108 i A
ERHE AP IR, B S B ARE i TR AN
[l G, ok HLAE—SE ] BB B R A 40

2008 EE 10 5E8H 17



(®)

E 10 BUEIAIE P KRS
Fig. 10 3D cable - supported structures in the Olympic gymnasiums
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Fig. 11 Some out - standing stadiums/gymnasiums of the Olympic Games in history

20 HEIERZE



B S BLA Dy s [ A 5 S PE a, FRATT A 4R BRI M 1 AT 2 F 1h FL R RS T
23832008 Jb L BB IR A4S FiRRr A 5 s s @ ST AN St s
SRR L AR R s @S L, e R ERR
W7 AWK F B SMNES KA T TR
2008 4FH), “ 5 B TR0 E B A T 2008 b5t iz W iE d i R A B i T A B
W, R XA 10 T3 8 ALY 25 14 AR BRI 2R T S B T i DAk TR
REFT 1972 4E5LJE RS 2 A B A ik 451 L B SR R 25 1 B v AR B 2 rp 25 A T T 1
ke fe AT — A it BB HE PR Ry ¢ L, R EES R T AR B RIE St
PISLIBE B AN 5 M 2 — A AMER b AR U s =R s o IR B T A ] 15 T JEUARL A il 4
P JE PR) KR ICTERR RS A HIRY)  FISCHL, s 1 AR G AL A SCAL I 2 AE AL 2
P2, SR 2 40 44 AR KRB < K 7 77 P FENANTRAE IR BT & B g )L 22 koK %2 55 452 1 W)
TER42006 4F R 100 W fe (ERHE BUR" Z2 —, B FR A, SE 40 55 40 1 B2 I 1F o 2008 db6 3T Bz £ 35 iR
WEBESERD NGB I M 2, cBRRiED T —EmmikE, SR, Bz p M
ELHE%ﬁ%ﬁlﬂ@%ﬁ,&ﬁﬁ%?%hﬂdﬂjtﬁi MR BRIEE S, bl X 3 TG 2 R A (B 45 R
Fr™ o N B R %%‘BTUMWZISLEEﬁ i —25 % AR DTk
2 O 2 i PR 2 7S R BN A S20E%, 2008 b it Aa&FE,AE T “2008" TAEEER
/we:é%’fﬁaéé%ﬁﬁ:éﬂlW%E’\Jﬁﬁfro @'J%J?El’ﬂuz FEHER SEE ARUP 23] 2 KA & ARUP 23] A&
THHA JedE ZS MR R AR A FRT R B e X0t 4T BB IR IR0 TR R A R
Py — e R AR B IE— R T, IR X3, 4 s —5F 30

6 4iE

Space structures and Olympic gymnasiums

Shen Shizhao

(School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

[ Abstract] Space structures are always preferred for Olympic stadiums and gymnasiums due to their great
variety of forms, efficient mechanical behavior and the ability to cover large spans. The construction of 2008 Beijing
Olympic stadiums and gymnasiums provides an enormous stage for space structures. It is advisable and useful for
the further development of space structures to summarize the advanced design concepts, innovative structural forms
as well as the new materials and techniques used in these stadiums and gymnasiums. A brief introduction to the
2008 Beijing Olympic stadiums and gymnasiums is presented first, then some representative Olympic stadiums and
gymnasiums are discussed with respect to their novel architectural appearance, advanced structural forms and inno-
vative techniques applied in design, construction and monitoring. By reviewing a number of classical Olympic stadi—
ums and gymnasiums, their common characteristics are summarized as; perfect combination of novel architectural
appearance , innovative structural form and satisfactory service performance ;in accordance with the development of
construction techniques, and hence promoting the progress of technology. Compared to the outstanding classical O—
lympic buildings, it is believed that some representative stadiums and gymnasiums of the 2008 Olympic Games do
have the qualities to be recognized as the new members of this glorious list.

[ Key words| space structure; Olympic stadium; design concept; innovative technique
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