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Experimental study on ductile crack initiation and its propagation in steel bridge piers of thick-walled box sections
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The present study aims at investigating the initiation mechanism of ductile cracks, which is the
first step of brittle fracture, occurred in steel bridge piers with thick-walled sections, in order to

develop a seismic evaluation procedure for steel structures considering the evaluation of ductile

crack initiation. For this purpose, a total of nine steel columns with small width-thickness ratios

were tested under cyclic loading. It is found that ductile cracks occurred at the column base in all

the specimens regardless of cyclic loading histories subjected. Moreover, by performing elaborate

analysis using shell elements and fiber analysis using beam elements, it’s found that there exists a
difference in the strain distribution at the point of crack initiation, and a factor accounting for the
effect of structural details should be introduced in the fiber analysis.
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