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Dynamic stability analysis of
tailings dam based on liquefaction evaluation

ZHANG Fuyou' >, LI Liucao’, XU Song’
(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering ,
Hohai University, Nanjing 210098, China
2. Institute of Engineering Safety and Disaster Prevention, College of Civil and Transportation Engineering
Hohai University, Nanjing 210098, China)

Abstract; By simulating a tailings dam under the condition of continuous rainfall and taking into account seismic
waves in horizontal and vertical directions, the dynamic responses of the tailings dam were analyzed and the
liquefaction of the dam foundation layers and tailing slag were evaluated. A dynamic stability analysis method for
the tailings dam, which considers the effect of liquefaction, was applied to the dynamic stability analysis of the
downstream slope of the tailings dam at Haikou Town. The results show that the safety factor decreased by about
0. 07 in the case of continuous rainfall compared with that without rainfall, and the safety factor, when considering

the liquefaction of the dam foundation, was 0. 10 lower than that without considering the liquefaction.

Key words: tailings dam; liquefaction evaluation; dynamic stability; safety factor of dynamic stability; finite

element method
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Fig. 1 Stratigraphic distribution of dam
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Fig. 2 Two-dimensional finite element grid of gully cross-section of tailings dam
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3 G L RAT A ) =, rIA R R MR A+ B AR B S & Rk
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Table 1 Maximum shear modulus parameters for various materials

+ & k n + & k n
By + 480.73 0.582 WHF T 348. 42 0. 457
Wz + 362.24 0. 609 SRR 1000. 00 0. 600
LR D 465. 82 0. 447 ERE =S 1200. 00 0. 690

FLIUEH(PHR) 676. 00 0.530 HEK B A (WA 1200. 00 0. 690

x2 AREXBRABHETIN NS

Table 2 Shear-stress parameters against liquefaction for various materials

SE MR BT L 7, ~ afaéé% ME%ES ‘ ‘ WK 7, ~ o, 2R HE 7, /kPa \
5 Ak 10 AR 20 AR 5 ik 10 Ak 20 ik
0 0.3275 0.3085 0.2910 0.3867 0.3733 0.2233
} 0.1 0.3667 0.3493 0.3363 0.7933 0.7233 0.4733
R 0.2 0. 4060 0.3900 0.3816 1.2000 1.0733 0.7233
0.3 0.4496 0.4313 0.4206 1.7360 1.5930 1.0200
0 0. 3025 0.3010 0. 2950 0.8933 0. 3833 0.2333
. 0.1 0.3222 0.3215 0.3177 1.1833 0. 6566 0. 3450
0.2 0. 3420 0. 3420 0. 3404 1.4733 0. 9300 0. 4566
0.3 0. 3661 0. 3647 0.3619 1. 6266 1. 1100 0. 6533
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Fig. 3 Dam seismic stability without rainfall Fig. 4 Dam seismic stability with continuous rainfall
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Fig. 5 Slippery arc corresponding to minimum seismic safety factor of downstream slope of tailings dam
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