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Investigations of Structural Behaviors of Steel Tower Structures
by Frame Shape Variation
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Abstract - The purpose of this study is to analyze the ultimate strength and behavior of triangular and rectangular frames in steel
towers. Investigations of collapse mechanism including local and global failures of partial frame are carried out through finite
element analysis and small scaled experiments. Ultimate strength and deformation are investigated in case of shape variations
with change of the interior and exterior frames. The efficiency of rectangular frame saving sub-brace members are verified with
comparisons of the ultimate strength of triangular frames.
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Fig. 1. Finite element model and applied loading
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(b) Rectangular frame

(a) Triangular frame
Fig. 6. Buckling shape of frame
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Table 5. Comparisons of ultimate load and deflection
Type Ultimate load (kN) ull)t?:lz:;lo(r;l;:)
Tri-t 136 25.9
Tri-r 136 232
Tri-tl 127 22.6
Tri-rl 127 22.5
Rec-t 147 56.2
Rec-r 139 43.7
Rec-tl 122 13.9
Rec-1l 120 14.5
Tri-long-t 139 25.8
Tri-long-r 129 18.5
Tri-long-tl 127 28.2
Tri-long-rl 127 29.7
Rec-long-t 132 45.0
Rec-long-r 116 49.5
Rec-long-tl 122 61.1
Rec-long-rl 117 54.2
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