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Development of predictive maintenance scheme for fatigue cracks based on
dissipated energy measurement
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Development of the predictive maintenance scheme was investigated for
structural integrity assessment, in which fatigue crack initiation and propagation in the structural
members were evaluated from in-situ measurement results of the actually applied stress distribution
and the dissipated energy emission. Scientific interpretation of the prediction of fatigue crack
initiation and the estimation of fati?ue limit was studied by investigating the mechanism of energy
dissipation during fatigue damage evolution process. Further the thermoelastic stress analyses was
applied for on-site measurement of stress distributions around fatigue cracks, and the future crack
propagation behavior was estimated by the fracture mechanics approach. The technique was applied to
estimate fatigue crack propagation rate and to evaluate the effectiveness of repair or reinforcement
for defective portions in steel structures.
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