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ABSTRACT: The work aims to improve the evaluation method of crack propagation life and leakage of LNG independent
tanks considering the influence of ultra-low temperature liquid storage environments. Taking the crack propagation area of LNG
independent tanks as the research object, the empirical formula of crack tip stress intensity factors and the crack propagation rate
formula were used to analyze the effectof fatigue load with 10° cycles on crack growth life under different sequencing modes,
and the main factors affecting the calculation accuracy and efficiency were found out.The calculation efficiency of the crack
propagation program was low and the application condition was limited because the load cycle number was too large. In this
paper, two simplified crack propagation simulation methods wereproposed, which couldreduce the cycle number of the crack
propagation program by 5 orders of magnitude. These two methods not only greatly improve the calculation efficiency and re-
duce the application requirements of the program, but also achieve high calculation accuracy, which lays a foundation for the

popularization and application of the crack growth life evaluation program of LNG independent tanks.
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Fig.1 Critical region and finite element model of plate: a) crack initiation area at the bottom of type-B tank;
b) model of plate with semi-elliptical crack damage
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Fig.2 Long term wave-induced stress range spectrum
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Fig.3 Load spectrum descending: a) load block with ascending order; b) load block with descending order;
¢) load block with random order; d) random loads (the first 2000 times)
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