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ABSTRACT

Spherical space frame structure with triangular network pattern, which has the various
characteristics for the mechanic property, a funtional property, an aesthetic property and so on, has
often been used as one of the most efficient space structures. It is expected that this type will be
used widely in large-span structural roofs.

But because this structure is made of network by combination of line elements there are many
nodes therefore, the structural behavior is very complicated and there can be an overall collapse of
structure by buckling phenomenon if the external force reaches a limitation.

This kind of buckling phenomenon is due to geometric shape, network pattern, the number of
layer and so on, of structure. Therefore spherical space frame with triangle network pattern have
attracted many designers and researchers attention all over the world. The number of layer of space
frame is divided into the single, double, multi layer. That is important element which is considered
deeply in the beginning of structural design.

The buckling characteristics of single-layer model and double-layer model for the spherical space
frame structure with triangular network pattern are evaluated and the buckling loads of these types
are compared with investigation their structural efficiency in this study.
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3 AF(S) I (cmY) ie (cm) A a/s
1.9 20527.2 23.7 30.46 16.03
2.3 9720.6 144 44.79 19.47
2.7 5530.0 10.8 59.66 22.10
29 3424.7 8.7 74.57 25.71
35 1534.0 6.1 105.48 30.14
4.3 7299 4.0 161.53 37.57
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#2. 2E3 559 AU (3UHH #)

94 As | AR 2 as Wmd | qd (Ym) 8 A 8/ A
19 30.46 5.949 36.656 6.162 4.555 1.353
2.3 4479 4.127 31.399 7.608 4.555 1.670
2.7 £9.66 2.942 20.404 6.935 4555 1.523
2.9 74.57 2.345 13.347 5.692 4555 1.250
3.5 105.48 1.203 6.544 5.440 4.555 1194
4.3 161.53 0.706 3.625 5.135 4.555 1127
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3. Euler Zstsae] ulum 4500
4000
S 1 Pult) Per(t) Pa(t) 3500
&y (cm) A fEde] | sG] | FRAY0] =
A4) cm 10L Ay 05L o 3000
2500
. : 28 | 1387.80 7. =
19 237 | 31 979 3917.04 5 2000
23 144 45 430.32 876.89 1721.28 1500
27 108 | 60 263.79 58192 | 105615 1000
29 87 i 163.36 351,03 653.44 502 :
35 61 | 106 73.18 17352 202.72 18 23 27 29 35 43
43 40 | 162 3482 65.75 139.28 S (shape factor)
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