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Abstract:

The cable dome, proposed by Geiger after extending Fuller’s idea of tensegrity, is a new type of space

structures. Two forms of cable domes have been applied into engineering projects by now. One is Geiger form and
the other is Levy form. Considering the deficiencies in both forms, several new forms of cable domes are
proposed in this paper. Based on the concept of integral feasible prestress, the initial prestress state of these domes
are also calculated. Numerical results show that the proper grouping of members is the key point to obtain the
correct initial prestress state. The present work may serve for the reference of initial design of cable domes.
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Table 1 Initial prestress distribution of a Levy dome (kN)

M5 1 2 3 4 5 6 7 8

TN J) | -1.00 | 1.05 | 0.48 [ 1.28 0.65 | -0.36 | 0.66 [ 4.54

M5 9 10 11 12 13 14 15

iRy Sy | 2.31 | -1.07 | 1.67 | 23.64 | 18.98 | -5.85 | 8.48
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Table 2 Initial prestress distribution of a Kiewitt dome (KN)
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Fig.8 A Kiewitt dome with proper grouping of members
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Table 3 Initial prestress distribution of a Kiewitt dome with
proper grouping of members (kKN)
Eike) 1 2 3 4 5 6 7 8

TiMJy | -1.00 | 1.05 [ 048 | 064 | 022 | -0.31 [ 0.69 | 0.89

A5 9 10 11 12 13 14 15 16

A5 1 2 3 4 5 6 7 8

TR 7y 0.40 [ -0.26 | 1.29 | 0.24 | 065 [ -0.38 | 3.37 | 0.76

TiRiJy | -1.00 | 1.05 [ 0.48 | 059 [ 0.28 | -0.29 | 0.62 | 0.59

45 17 18 19 20 21 22 23 24

415 9 10 11 12 13 14 15

BLIN) 113 | 006 [ 056 [ 082 | 1.31 | 0.47 | 050 [ 0.17

TNy 0.30 | -0.25 | 1.21 | 0.65 | 0.56 | -0.35 | 3.02

POREAZ S AITEZY A% 170 228 I Ps S AN K 3 0 e €
R RR IR, 19FHER L0 30, LA 8.
oS ATz a5 M A N BS 43, Hi(4)
1375 41PN g 4y A, B4 A R L B, =8.9e-5,
B, =0.263, p, =0.01163, p, =0.195, S5 =0.525,
B =6.166e-3 AI13E 3 Jromili A2 e R4k
PEIITRN 3 53 A o TR PR AS 58 4% 4 &5 46 2 B

Wi | 051 | 055 | 071 | -0.27 | -0.41 | 3.22

6 it

RS BT 7 T R T A AT T R4,
B SUA7 7 B A4 R TR 7 2L 0 2% 25 T
P 3 T T TN ) M P22 25 T 4
BRI TR I3t T BRIk, e B



26 T s

2
5

SEIRR M Levy I Kiewitt 823 T (WL TN )
VIR, 2D P 7 AR AT 0N RS R N
SCFEE IR0 B AT Z A B0 1R 45 BT AN [R) 43 A1
AT TUFE L, 15 H SR IT I 7 4219 25 Y
AT FEAR AT TN, ) B 4518

H IO MR E T LA A8 e MR =2
185 SO R — 2.

Sk

[1] R B Fuller. Tensile-integrity structures [P]. US Patent 3,
063, 521, 1962.

[2] A Pugh. An introduction to tensegrity [M]. University of
California Press Berkeley, 1976.

[3] S Pellegrino. A class of tensegrity domes [J]. Interntional
Journal of Space Structures, 1992, 7(2): 127-142.

[4] D H Geiger. The design and construction of two cable
domes for the korea Olympics [C]. Shells, Membranes
and Space Frame, Proc. IASS Symp., 1986.

[5] M P Levy. The Georgia dome and beyond achieving
lightweight-long span structures [C]. Proc. IASS-ASCE
Int. Symp., 1994.

[6] S Pellegrino. Structural computations with the singular
value decomposition of the equilibrium matrix [J].
International Journal of Solids and Structures, 1993,
30(21): 3025-3035.

PEBE R

[7]

(8]

(9]

[10]

[11]

[12]

S Pellegrino, C R Calladine. Matrix analysis of statically
and kinematicaly indeterminate frameworks [J].
International Journal of Solids and Structures, 1986,
22(4): 409-428.

K Volokh, O Vilnay. Natural, kinematic and elastic
displacement  of  understrained  structures  [J].
Intermational Journal of Solids and Structures, 1997,
34(8): 911-930.

D A Gasparini, P C Perdikaris, N Kanj. Dynamic and
static behaviour of cable dome model [J]. Journal of
Structure Engineering, 1989, 115(2): 363-381.

S Pellegrino, C R Calladine. Matrix analysis of statically
and kinematicaly indeterminate frameworks [J].
International Journal of Solids and Structures, 1986,
22(4): 409-428.

B KD GRTEAR P E VEIR[CY. B 2L 2 (] S5 4 18
SCHE, WL AL, 1994,

Qian Ruojun. A review on form finding of tension
structures [C]. Symposiums on new space structures,
Zhejiang University Press. 1994. (in Chinese)

FAT, A, R TG R AR T AT TR g A A
M) BARTTREAEHR, 2001, (2): 33-37.

Yuan Xingfei, Dong Shilin. Application of integral
feasible prestress of tensegrity cable domes [J]. Jurnal of
Civil Engineering, 2001, 34(2): 33-37.(In Chinese)

(B35 5 00)

Bk

[1] Ray M B, Mallick S K. Interaction of flexure and torsion
in steel-concrete composite beams [J]. India Concrete
Journal, 1980, 54(3): 80-83.

[21 W - A A RS RERIWTST[D]. Jb At
TR, 1999.

Hu Shaowei. Torsional behavior of composite
steel-concrete beams [D]. Beijing: Tsinghua University,
1999. (in Chinese)

[3] Johnson R P. Composite structures of steel and concrete
[M]. London: Granade Publishing, LTD., 1975.

[4] bt JR. JEER RS R D)7 M) db st
HUT P H fiAE, 1991,

Bao Shihua, Zhou Jian. Structural mechanics of
thin-walled members [M]. Beijing: China Architecture &
Building Press, 1991. (in Chinese)

[5] Yuan Si, Jin Yan and Williams F. Bending analysis of

Mindlin plates by the extended Kantorovich method [J].

[6]

[7]

(8]

9]

[10]

Journal of Engineering Mechanics, ASCE, 1998, 124(12):
1339-1345.

Yuan Si. The finite element method of lines-theories and
applications[M]. Beijing, New York: Science Press,
1993.

Ghosh B, Mallick S K. Strength of steel-concrete
composite beams under combined flexure and torsion[J].
India Concrete Journal, 1979, 53(2): 186-194.

Narayanan R. Steel-concrete composite structures-
-stability and strength[M]. Amsterdam: Elsevier Applied
Science Publishs, LTD, 1988.

Singh R K, Mallick S K. Experiments on steel-concrete
beams subjected to torsion combined flexure and torsion
[J]. Indian Concrete Journal, 1977, 51(6): 24-30.

Hsu T T. Torsion of reinforced concrete[M]. NewYork:
Van Nostrand Reinhold Company Inc., 1985.



