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Abstract: In the reliability theory, the moment method proposed by Zhao obtains the first fourth order moments of the
structural function by the point estimation method based on Gauss-Emhart integral, assuming that the functional function
satisfies a specific distribution or the approximate probability distribution function of the functional function is obtained by the
Pearson system, so as to solve the reliability index and failure probability of the structure. For the elastic phase, the structural
function is a smooth curve, and a large number of cases have proved that only 5-point estimation or 7-point estimation is
required, and the moment method can achieve high accuracy, and the accuracy increases monotonically with the increase of
the estimated number of points. In the case of structural elasto-plastic analysis, such as bridge ship impact analysis and
structural static elasto-plastic analysis, the functional function will have folded points, and the accuracy and efficiency of the
method of moments need to be studied. Comparing the calculation results of the method of moments and Monte-Carlo
simulation, the accuracy of the method of moments does not increase monotonically with the increase of the estimated number
of points in the case of the functional function with fold points, and when the number of estimated points is sufficient,
generally 15-23, the calculation results of the method of moments are basically stable and have good accuracy. Under the same
accuracy requirement, the calculation volume of the method of moments increases when the function function has fold points
compared with the smooth function case, but the Monte-Carlo simulation still has higher calculation efficiency compared with
the smooth function case.
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