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1.2 0. 080 0.120 0 0.030 0. 060 0. 060 0.120 0. 160 0. 800
1.3 0.020 0.014 0 0.010 0.016 0.015 0. 054 0.043 0.590
1.4 0.010 0. 040 0 0.010 0.014 0.013 0.033 0.012 0. 320
1.5 0.010 0.010 0 0.001 0.006 0. 006 0.014 0. 009 0. 064
-2y 0.078 0.191 0 0.030 0.065 0.065 0.078 0. 159 0.541
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Fig. 10  Simulated nonlinear strength parameters from different sample sizes
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Tab. 7 Failure probability of dam slope stability system

obtained from different sample sizes

FEA B KA R 2%

8 0.000 3 0.999
16 0.001 1 0.963
32 0.019 0 0. 360
54 0.023 7 0.202
100 0.025 5 0.141
200 0.028 3 0.047
400 0.029 2 0.017
755 0.029 7 0
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Reliability analysis of 3D rockfill dam slope stability based on Copula function

SONG Laifu, KONG Xianjing, XU Bin", PANG Rui

( School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The evaluation of slope stability reliability under the condition of incomplete probability
information is one of the most popular issues in geotechnical engineering. The key difficulty in the
issue lies in how to effectively establish a joint probability distribution model that conforms to the
distribution characteristics of shear strength parameters under the condition of incomplete probability
information. Based on the incomplete probability information of the nonlinear strength parameters of
rockfill, the joint distribution model of the nonlinear strength parameters is established using the
Copula function. Combined with a radial basis function network (RBFN), an intelligent response
surface method for reliability analysis of rockfill dam slope stability system is proposed. Its feasibility
and validity are demonstrated through an example. The influences of Copula function type and sample
number on the reliability of stability system of rockfill dam slope are systematically studied based on

the constructed intelligent response surface.

Key words: correlation; incomplete probability information; reliability; Copula; joint probability

distribution





