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Research on fatigue crack propagation model under storm
model loading
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China)

Abstract: The storm model is a simplified model to describe the random wave loads borne by the ship
structures in complex marine environments. This paper proposed an improved Newman model, namely the
NPhi model, to consider the load order and interaction effects of storm models, which is based on the
Newman model, considering the load interaction effects in Huang’s model and the improved McEvily model.
An overload coefficient was introduced into the effective stress intensity factor range to characterize the
hysteresis and acceleration phenomena caused by overload. Using the crack propagation program established
in this paper, the correctness of the test results using the propagation from multi-level block loading and storm
model was verified, and the influence of overload coefficient was studied. Based on the study by the Fatigue
and Fracture Technical Committee of the International Ship and Offshore Structures Congress (ISSC), it is
shown that the NPhi model has better prediction ability compared to other typical crack propagation models.
Additionally, a reasonable overload coefficient value is crucial for the prediction results.
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Fig.1 Schematic diagram of storm mode
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Fig.12 Life prediction results from SR219 under storm model load conditions
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