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Estimation of Residual Life of Fatigue Cracked Steel Bridge Members
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Stress intensity factor (SIF), an essential parameter to identify the crack propagation behavior,
under out-of-plane bending condition was obtained analytically, and verified with fatigue tests. The
SIF at crack front of through-thickness crack varies in plate thickness direction under out-of-plane
bending, and the SIF distribution along crack front is influenced by the crack length and the crack
thickness. Based on the results, a simple equation for estimating the SIF of through-thickness
fatigue crack subjected to out-of-plane bending was proposed.

As an actual fatigue damage experience caused by out-of-plane bending, propagation behavior of
through-thickness fatigue crack detected in orthotropic steel deck was investigated. Fatigue crack
originated by out-of-plane bending sometimes suddenly changes its propagation direction into
trough rib. By using FEA, the SIF of the through-thickness crack was estimated, and the
propagation direction of the fatigue crack was predicted by the maximum energy release rate
criterion. Based on the analysis results, crack growth mechanism and reason of the directional
change were explained.
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