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In this study, we focused on ductile cracks occurred in civil engineering
steel structures under a major earthquake in, and examined the evaluation method of their occurrence
and progress. First, by experimental and analytical studies, a ductile fracture model is
constructed, and a series of phenomena from crack initiation, growth, and fracture of structural
steels under various stress states are clarified. In addition, cyclic loading analyses of both a
fiber model consisting of beam elements and a shell model consisting of shell elements were carried
out for box-shaped steel piers, and the strain concentration modification coefficient for stiffened
box-shaped steel piers was newly proposed. The application range of the seismic performance
verification method for the occurrence of ductile cracks was expanded using the fiber model and the
cumulative fatigue damage degree.
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