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A Study on the Stabilizing Process and Structural
Characteristics of Cable-Dome Structure

@ ge o A% o 4" $u 4

Han, Sang Eul  Lee, Kyoung Su  Lee, Ju Sun  Hwang bo, Suk

Abstract

In this paper, We propose the initial shape finding and dynamic analysis of cable dome structure are presented.
Cable dome that is consist of three component such as cable, strut and fabric membrane have complex structural
characteristics. Main structural system of cable dome is cable-strut tensegric system, and fabric membrane element
is conceived as cladding roof material. One of the important problem of cable dome is shape finding of those
subjected to cable and membrane forces, which stabilize the structures. And the other is structural response from
external load effect such as snow and wind. When cable dome are subjected to dynamic load such as wind load
each structural component has many important problem because of their special structural characteristics. One
problem is that geometrical nonlinearity should be considered in the dynamic analysis because large deformation is
occurred from their flexible characteristic. The other problem is that wrinkling occurs occasionally because cable and
membrane elements can not transmit compressive forces. So this paper describe the physical structural response of
cable dome structure.
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£ 1 RARACH: mom) £ 2. 434 ¥R ton)

‘Diagonz coll B 27170, A% AR 2739002
ot 1] PIEI%B (( ):Diagonal cableol =¥ 27134, AR (27)%82:002ton))
al  (7xX19)@475% 1 Case 1 Case 2 Case 3 Case 4
Diagonal| b|  (7X19)@475%1 a 188(20) 28.9(30) 39.1(40) 49.1(50)
cable | ¢ (7X19)@475X%1 Diagonal | b 40.1(40) 40.3(40) 40.4(40) 40.2(40)
di  (7x19@475%1 cable | ¢ 51.0(50) 51.4(50) 51.3(50) 51.4(50)
e (7X19)@530% 1 d 30.5(30) 30.9(30) 31.0(30) 31.2(30)
Ridge | f (7X19)@530x1 Ridge e 89.303 89.465 90.004 91.693
cable || g (7X19)®530X1 cable f 56.020 55711 55.342 55.756
h (7X19)@530% 1 g 47563 52003 | 54007 59.280
i (7X19)@530%4 1 176.608 216.032 377.466 477888
Hoop f— Hoop |
j (TX19)@530x3 cable b 274211 274.025 273.180 2117
cable 10 T X 19)9530 %3 K| 214974 215981 205682 | 215352
100 m
| e |

2Y 2 AolEsY %7129 HAH span: 100m)

2 =2dAe AclEwe 43 oldHA fAE A ¥ 29 £& 100m 2AE 7MW 27] g4
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£ 3 A sM o] 23 U@ (wind: 50m/s, snow: 60cm/ m*(50kg! m?)

Case 1( T°12.70) Case 4( 7:13.25) o ualEO3
wind snow winds wind SNOW winds xs :::E::w e
SNOW Sm{___l 00 S :Snowload
a| 19558 | 27.948 | 27907 | 4929 | 55506 | 55.699
Diagonat | b | 40.436 | 40.889 | 41.304 | 40780 | 40.116 | 41.949 {*
cable | ¢ | 51466 | 44982 | 45576 | 52.412 | 43300 | 44953 |
d| 32528 | 19.450 | 23.190 | 33272 | 20646 | 24341
, e| 89.883 | 82782 | 84.126 [ 89.303 | 33341 | 83407 |ws
Ii’:}iee 156345 | 48054 | 49179 | 56020 | 43629 | 45603 |
g | 49.706 | 28.714 | 35319 | 47563 | 38.144 | 43987 ! - ! :ﬂm;‘g
i | 188833 | 263.661 | 252563 | 479.167 | 539.917 | 532638
21012 i | 275018 | 278575 |278.649| 272.400 | 264686 | 266589 | 1@ 9. Case 29| FHAY FH AR
k | 215818 | 186.624 | 192.184 | 216.831 | 179.281 | 186.499
B4 Ad ZAERA): BARE), 4=0.02, T:325F7), v, mean wind velocity(m/s))
Case 1 Case 2 Case 3 Case 4
( T:12.70) ( T°13.02) (T:13.11) (T213.11)
v,,=20. V,,=30. V=20 v,,=30. V,,=20. V,,=30. v,,=20. v,,=30.
4 5027) | 7.05(7) | 15508) | 1562(8) | -49.54(8) |-48.97(8) | -18.25(8) |-18.04(8)
?i:layr;‘s y | 5780 | -806(7) | -15228) [-15.36(8) | 49.04(8) | 41.30(8) | -28.99(8) [-29.06(8)
z | 20343) | 41363 | 28673 | 40773 | 30.103) | 42473) | 67.093) [92.67(3)
x 1.138(8) 1.096(8) 1.012(8) -0.948(4)
wind | v 0.717(8) 0.669(8) 0.681(8) 0.585(8)
2 -2437(7) -2.599(7) -2.604(8) 2.514(4)
Static x -4.995(8) -4573(8) -3.496(8) -3.496(8)
- |snow|y 4.062(8) 4355(8) -2.279(8) 3.318(8)
anlysis z ~17.218(4) -18.120(4) -18.089(2) -18.089(2)
I x 5.259(8) 4798(8) 3.760(8) 3.760(8)
wind [0 -3.379(8) -3.014(8) -2279(8) -2.279(8)
e -15.240(4) ~15.610(4) -15.533(4) -15533(4)
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