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Finite Element Analysis of Dam Slope Stability of Jinfoshan Asphalt Concrete Core Wall Rock fill Dam
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Abstract: The finite element strength reduction method was used to analyze the upstream and downstream dam slope stability of

Jinfoshan asphalt concrete core wall rock fill dam under different working conditions including the completion period, impound

ment period, and sudden water level decreasing period. The results showed that the dam slope safety cefficients meet the stand

ard requirements under the completion, impoundment, and sudden w ater level decreasing periods. Compared with the limit equr

librium analysis method, the finite element strength reduction method can overcome the disadvantages of limit equilibrium analy

sis method to determine the specific location of slide surface and the size of sliding mass in the analysis of slide surface and plas

tic area, but the results determined by the finite element strength reduction method were safer. T herefore, the combination of the

two methods to analyze the slope stability can provide more reasonable results.
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Fig. 1 Profile of asphalt core concrete wall rock fill dam
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Fig. 2 Relationship between volumetric strain and axial strain
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Table 1 Calculation parameters of the finite element strength reduction method

B FR Pui/(g* em3)  Ey/MPa Uat calkPa @4/ (°)  Ba/(g*® em3)  En/MPa Un el KPa %,/ (%)
JuR/ =3 | 2.42 111 0.37 30 38 2.18 124 0.42 33.6  46.0
HEE I 2.41 112 0.37 36 37.5 2.17 125 0.42 40.3 45.4
HeA T 2.35 105 0.38 58 38.7 2.12 118 0.43 65.0  46.8
AT 2.35 105 0.38 58 38.7 2.12 118 0.43 65.0  46.8
HEA 1T 2.37 73 0.38 39 32.2 2.13 82 0.43 43.7 36. 1
Heb IV 2.35 105 0.38 58 38.7 2.16 118 0.43 65.0  43.3
Jk e VR 2.4 30 000 0.167 / / / / / / /
Wi VR R T B 2.43 85 0.38 200 27 2.01 95 0.43 224.0  32.7
WA 55 2 2.23 44 0.41 37 27.3 1.95 49 0.47 41.4 33.0
S 2.4 12 000 0.2 400 40. 1 / / / / /
T, B SCRH A SRR T I o
4.2 AR HLE R
283 A R G R B A ek R U AR S 1 b, LR Ui
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Fig.3 The finite element model grid of the dam
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Fig.4 Calculation of dam slope of the upstream dam
during the completion period
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Table 2 Comparison of calculated dam slope safety coefficients determined by three methods

HERT TN Wi Fsi Fsy Fs3 (Fs1— Fs2)/Fs) (Fsi— Fs3)/ Fs) VL ZER F s
1 7T N 37 U 1.66 1. 68 1.75 - 1.21 - 542 1.30
2 R U 1.72 1.83 1.89 - 6.01 - 899 1.30
3 FKIW I 1.71 1. 81 1.83 - 552 - 656 1.50
4 TR SR B F 7 g 1. 66 L.72 1.8 -3.49 - 778 1.50
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