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Numerical Investigation of Crack Initiation Condition in Steel Square Hollow-Structural-Section Braces
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Abstract
A numerical study was conducted to examine the crack initiation condition in square hollow-structural-

section (SHS) steel braces subjected to cyclic inelastic loading. Cyclic material properties and mesh

convergence was carefully studied to assure that the finite-element-method analysis can reproduce local
buckling deformation and the associated stress and strain field with high fidelity. The computed strain and
stress values were combined with crack initiation criteria reported in the literature to probe the location and
condition of fracture. Calibrated against the detailed simulation, a simplified methodology was introduced

to predict the crack initiation of SHS steel braces without using finite element analysis.
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Numerical Investigation of Crack Initiation Condition in Square Hollow-Structural-Section Braces
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