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Tablel Numerical characteristics of the crack parameters
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Table 2 Parameters of the plate crack
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Fig.1 Sample of the plate crack
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Fig. 2 1/4 plane plate model element
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Fig. 5 Bar chart of the P distribution
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Fig. 8 Sensitivity analysis
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Reliability analysis of large fillet-weld crack
of large-scale storage tank

WEI Hua-zhong ,HE Ya-ying .YOU Feng ,ZHANG Zhan-wu
(School of Mechanical Engineering, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract; Taking the large storage tank of 100,000 cubic meters with floating roof as a case, the first or-
der second moment (FOSM) method on the model of stress-strength interference and the reliability a-
nalysis method of the crack plate on ANSYS were respectively used to analyze the reliability of the large
fillet-weld crack of the large-scale storage tank. First,using the fracture criterion of the stress intensity
factor based on the model of stress-strength interference, the reliability degree of dynamic growth of the

large fillet-weld crack of the large-scale tank was calculated through the FOSM method. In this way,the

values of the stress intensity factor and the reliability degree are 354. 4 MPa « +/mm and 93. 32%.
Then, ANSYS software was used to calculate the reliability degree of the crack plate. The value of the

stress intensity factor of the crack tip is 376. 46 MPa « /mm using 1/4-point displacement method. The
Monte-Carlo method is used to calculate the reliability of crack growth,and the value of the reliability
degree is 82. 36 %. Bying comparing the results from the two methods, the value of the reliability by
ANSYS analysis is lower than that by the stress-strength interference theory. As far as safety is con-
cerned, the result of lower reliability degree should be selected as decision support.

Key words: large-scale storage tank; reliability analysis; finite element analysis; Monte-Carlo method;
stress intensity factor
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