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Stability analysis of nonhomogeneous and anisotropic slopes
subjected to different water drawdown modes
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Abstract: In view of the fact that drawdown will change the hydraulic gradient in a slope, which will
lead to the instability of the slope, the limit analysis method and strength reduction method were used to
establish a two-dimensional water-bearing slope model, the safety factor F of the slope was determined
by optimization iteration, and compared with the safety factors obtained by the stability chart and the
finite element method. The influences of drawdown, nonhomogeneity, anisotropy and slope angle on the
slope stability were explored. The results show that when the water level keeps constant, the safety
factor of the slope increases with the increase of the heterogeneity coefficient; the increase of the
anisotropy coefficient will reduce the safety factor and increase the possibility of slope instability; the
slower the slope, the more significant the influence of water level height on the safety factor of the
slope; under the same conditions, the stability of the slope is more affected by the anisotropy. The

Wr#E B #: 2020-09-21
EEWH: HEARPIAIESTRIIH (42077435)
E—EE: BT (1984-), B, BIEER. A5 rm . WEYIFZ . BES5H T T, E-mail: raopingping@usst.edu.cn


http://dx.doi.org/10.13255/j.cnki.jusst.20200921001
mailto:raopingping@usst.edu.cn

278 o B TR 2 2 R

2021 4F 5 43 4%

analysis results can provide a reference to the stability assessment of slopes during the drawdown

process of the water level in practical engineering.
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Fig.1 Four modes of water level drawdown
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Fig.3 Nonhomogeneous and anisotropic slope
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Fig.6 Influence of nonhomogeneity coefficient on safety factor when the reservoir water level drops rapidly ( L,=0 )
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Fig.7 Influence of nonhomogeneity coefficient on safety factor when the water level in slope drops

after rapid emptying of the reservoir ( L;=H )
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Fig.8 Influence of nonhomogeneity coefficient on safety factor when the reservoir water level

is equal to the slope water level and slowly drops ( L,=L, )
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Fig.9 Influence of nonhomogeneity coefficient on safety factor when the water level drops with a constant height ( L,—L,=0.2H )
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Fig.10 Influence of anisotropy coefficient on safety factor when the reservoir water level drops rapidly ( L,=0 )
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Fig.11 Influence of anisotropy coefficient on safety factor when the water level in slope drops

after rapid emptying of the reservoir ( L;=H )
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Fig.12 Influence of anisotropy coefficient on safety factor when the reservoir water level

is equal to the slope water level and slowly drops ( L,=L, )
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Fig.13 Influence of anisotropy coefficient on safety factor when the water level drops with a constant height ( L,—L,=0.2H )
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