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Abstract: The uncertainty and correlation of nonlinear strength parameters of rockfill are the key factors affecting the stability
reliability analysis results of rockfill dam slopes. However, the conventional normal distribution model cannot accurately
characterize the correlation and non-normal distribution characteristics of nonlinear strength parameters. In this study, the
nonlinear strength parameters of rockfill for 1257 groups of 124 rockfill dam projects around the world are summarized. Based
on the Copula function, the construction method of joint distribution model for nonlinear strength parameters of rockfill is
proposed. The correlation coefficient, optimal marginal distribution function and optimal Copula function for nonlinear strength
parameters of rockfill are determined by the least square method and BIC criterion respectively. The results show that there is a
significant positive correlation between the nonlinear strength parameters. The joint distribution functions constructed by
different Copula functions are significantly different despite the same marginal distribution and correlation coefficient of the
nonlinear strength parameters. For the conditional cumulative distribution function, with the decrease of the nonlinear strength
parameters, the greater difference is in the conditional cumulative distribution function of the nonlinear strength parameter
constructed based on different Copula functions. Compared with the two-dimensional normal distribution model, the nonlinear

strength parameter joint distribution model based on the Copula function is flexible and applicable in a wide range, which can
HEWHB: EFEAHRIL (2017YFC0404900); [H K H AR 2 3¢

ETH (51979026, 517790340 4 [ &+ J5 1% AN A4 3 # it X
static and dynamic stability reliability analysis of rockfill dam (BX20190057)

more accurately represent the distribution of the original data

and provide a simple and effective distribution model for the
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Fig. 1 124 rockfill dams and 1257 groups of nonlinear strength

parameters
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Table 1 Five marginal distribution functions
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Table 2 BIC identification results of optimum marginal distributions of nonlinear strength parameters
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Fig. 2 Histograms of nonlinear strength parameters of main

rockfill
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Table 3 Correlation coefficients of nonlinear strength parameters
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Table 4 Seven types of bivariate Copula functions
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Table 5 Calculated results of seven Copula functions-related parameters
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Table 6 BIC identification results of optimal Copula function
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Table 7 Comparison of fractiles of conditional cumulative distribution functions of ¢, associated with various Copula functions
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