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Proposal of Structural Design Method for Steel Structures Based on Ultimate
Performance using Collapse Analysis
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Convergence studies suggested the conditions for estimates on the instant of
fracture of square hollow structural section braces subjected cyclic loading. A database of steel
braces, composite beams, concrete filled steel tube columns was developed, which exhibit the
relationship between the inelastic deformation capacity and the dimensional properties. Structural
tests provided that the cyclic deformation capacity of squat steel braces could be evaluated by the
diameter-to-thickness ratios, and the maximum bending strength of composite beams may be estimated
by the ratio of the shear transfer capacity of constructed shear studs to that of shear studs with
sufficient numbers to develop fully composite. Autogenous shrinkage of concrete casted in the panel
zone of the concrete filled steel tube was not significant was not significantly developed over a
span of 3 months between the day casted and testing, which did not affect the inelastic deformation
capacity of the panel zone.
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