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Abstract - Space frame structures considering the components such as forms, layers, grids, etc. are possible to form a large space
without interior columns. Here, steels having the yield strengths of 210 MPa to 450 MPa are generally used. The high strength
steel (i.e., yield strength of 690 MPa) having suitable weldability, aseismicity and economics have been recently developed. In
this paper, the high strength steel is applied to the space frame structures in order to analytically find out their transient responses
considering the material and geometric nonlinearities. For various circular dome types of space frame structures, the modal
analysis and nonlinear transient analysis are carried out using nonlinear three dimensional finite element analysis.
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Fig. 1. Various types of circular dome
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Fig. 3. Support conditions of domes

Table 1. Analytical cases for various types of dome

Analytical Member
model  |Shape of dome| D/h size F, (MPa)
designation
Case 1 Rib dome
Case 2 Geodesic
- dome
Case 3 Parallel 10 |P-190.7x4.5 690
ase_ Lamella dome
Case 4 Schwedler
- dome
Case 5 Rib dome 5 |P-190.7x4.5 690
Case_6 . P-165.2x4.5
— 1 Rib dome 10 690
Case_7 P-216.3x4.5
Case 8 Rib dome
Geodesic 10 |P-190.7x4.5 235
Case 9
- dome
=5 A28 Aes(FH A145%) 20161 129 397
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Fig. 4. Material nonlinear model for FE analysis
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Table 2. Mode shapes according to various types of dome

Mode number

Case

Case 1
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Fig. 6. Transient time history of displacement corresponding to
the shapes of dome
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Fig. 9. Transient time history of displacement corresponding to
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