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Fatigue life prediction method for ship structures based on
spectral loading and improved unique curve model
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(1. Marine Design and Research Institute of China, Shanghai, 200011, China; 2. State Key Lab of Ocean Engineering,
Shanghai Jiao Tong University, Shanghai, 200240, China)

Abstract: Ship structures operate continuously in the marine environment, where they are prone to fatigue
crack growth (FCG) under complex alternating loading, therefore it is of great significance to accurately
predict the FCG and ensure the safety of structures. In this paper, the load spectrum constructed by the
spectral method was combined with an improved unique curve crack growth model, and a method was
proposed to more accurately predict the FCG in the near-threshold regime for ship structures under spectral
loading. A balcony opening corner in a cruise ship was taken as an example; the method for determining the
shape exponents in the improved model was given, the FCG of this structure under spectral loading was
predicted, and the effects of the initial crack length and crack growth model on the FCG were discussed. The
results show that the prediction method can more accurately predict the FCG in the near-threshold regime,
and the prediction result is more conservative than that predicted by the unique curve model recommended in

the regulations of CCS. The method presented in this paper can also provide a reference for the fatigue life
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assessment of other marine structures.
Key words: spectral loading; improved unique curve model; near-threshold regime; balcony opening corner;

fatigue crack growth prediction
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