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Crack growth prediction under random loading conditions
based on genetic algorithm wavelet neural network
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Abstract: Fatigue problem as a common failure form in the engineering field has been widely concerned.
The fatigue damage—crack size can be obtained by the fatigue analysis method based on fracture mechanics,
but the calculation is relatively complicated. In this paper, aiming at the spectrum analysis based fatigue
analysis of ocean engineering structures, the stress intensity factor (SIF) spectrum under random loading con-
ditions of the same hot spot through genetic algorithm wavelet neural network (GAWNN) was established, and
the network training with the SIF obtained from finite element analysis was conducted. The results show that
the model can predict the SIF spectra under random loading conditions well. The method proposed in this pa-
per can considerably reduce the repetitive finite element calculation and provide a reference for the fatigue
life prediction of engineering structures under random load conditions by applying crack propagation method.
Finally, combined with the unique crack growth rate curve model, the rapid prediction of crack growth under
random loading conditions was realized.
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