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Structural reliability assessment of high-rise steel buildings on the basis of
low-cycle fatigue performance of welded joints

Harada, Yukihiro
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According to a previous research review on low-cycle fatigue performance of
steel structures, it was found that the low-cycle fatigue lives under constant amplitude and the
cumulative damage indices under variable amplitudes were log-normally distributed and that their
coefficients of variation were approximately 10% and 30%, respectively. The low-cycle fatigue tests
of the welded joints under shear strain were conducted, and the results revealed that the fatigue
performance under shear could be evaluated from the fatigue curve under normal strain by converting
the shear strain to an equivalent normal strain. The assessment method of fatigue failure
probabilities of beam-ends in steel building structures was proposed, by combining the seismic
response analysis of the frame model with fiber elements and the finite element analysis of 3D solid

models of beam-end portions, which provided the relation between macro and local strain (fiber
element™s and hot-spot strain) at the beam-end.
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