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Proposal of low cycle fatigue design curves for steel members in civil
structures
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This study newly proposed a low cycle assessment method for steel members,
where fatigue life of the member can be predicted by nominal strains calculated with a beam element
analysis. To establish the assessment method, the local strain amplitude at a weld toe that is a
potential cracking point was firstly correlated with the nominal strain amplitude that is not
affected by strain concentration due to weld and joint configurations. The former strain can be
obtained by an analysis with solid elements and the latter strain can be obtained with a beam
element analysis conventionally used in seismic design. Then, based on the correlation, the nominal
strain based fatigue strength curves for base joints in steel piers were derived from the local
strain based fatigue strength curves previously proposed for steel materials. Besides, the obtained
fatigue strength curves were verified with several low cycle fatigue tests in this study and also in

the previous research.
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