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FEM analysis of anti-sliding stability of gravity dams based on
partial coefficient and parallel recombination simulated annealing algorithm

WU Yusheng, GAO Zhiqin
( Kunming Hydroelectric Investigation, Design and Research Institute, CHECC, Kunming 650051)

Abstract: Partial coefficient is introduced into the ant+ sliding stability analysis of gravity dams in this paper. The
uncertain complication of basic variables such as loads and material parameters is accounted into the FEM analysis
as partial coefficients. Based on these coefficients, the antt+sliding factor of gravity dams and the corresponding
stability criterion are derived. Finally, based on the siress fields of FEM analysis, the most dangerous sliding mode
and the minimum anttsliding facior are searched by parallel recombination simulated annealing algorithm. The
feasibility and practicality of the proposed method are demonstrated by applying the anttsliding stability analysis to
an actual engineering case.
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Table 1 Physice-mechanical parameters of the dam and its foundation
/
/ / e !
kNem™? GPa ¢ /MPa tan®
24. 00 22.00 0. 167 1. 30 1.27 3% 1077
( ) 24. 00 22.00 0. 167 1. 10 1. 10 3% 1077
( ) 27. 00 850 0. 260 1. 20 1. 10 5% 1077
27. 00 2.80 0. 320 0.15 0.45 1x 107"
( ) 27.00 0. 80 0. 270 0.02 0.25 1x 1072
( ) 27.00 2.50 0. 270 0. 10 0.45 1x 10 *
24. 00 22.00 0. 167 1. 30 .27 3x 107
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Fig. 1 The FEM grids of overflow dam
2
Fig. 2 The most dangewus sliding mode of overflow dam
’ ’ Yo= 1.1 (b: 107 Yai=
1.2, KL: YO(I)Ydl: 132 ( )
. el A= Asm As— A, , 2
2
Table 2 Comparison of safety factors computed by different methods
1.95 L. 32
( . ) 3.91 30 (7
( ) 4. 40 3.0 0
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