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Study on Dynamic Variation of Dump Slope Stability After Long Duration Rainfall
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Abstract:In order to reveal the dynamic variation law of seepage field and stability of the dump slope under long duration
rainfall, a case study of the dump in the Democratic Republic of the Congo was conducted. Based on the saturated-unsaturated
soil mechanics theory, Geo-Studio software was used to simulate the seepage field of groundwater and perform the limit
equilibrium analysis of the dump slope after long duration rainfall. The results show that the rainfall is mainly vertical
infiltration in the initial stage, and it is mainly lateral infiltration in the later stage. The initial water level rises rapidly, and
gradually decreases after 2 d of rainfall, and tends to be stable after 25 d. Under the condition of short duration rainfall, the
safety factor of slope fluctuates whereas under prolonged rainfall, it initially decreases and then increases, and the minimum
safety factor appears about 4 d after rainfall. The impact of rainfall on the stability of dump slope has a certain degree of
persistence and hysteresis, and safety prevention and control measures should be taken for the slope with poor initial stability.
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Table 1 Characteristics of rock strata at

basement of the dump
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LRI = (DA nf ¥ 7.72 0~60.42
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Fig.4 Laboratory test process of granular materials
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Table 2 Mechanical parameters of the rock

mass in the dump

iy - L FHE P JEE
RS (f/‘fnﬁ) B i/ S
MPa kPa )
1 ik EES 2.22 20.00  0.27 21.05 32.36
ok 2.26 16.00 0.28 19.42  28.80
TTEk As 17s 5.00 0.28  35.10 25.91
K 1.92 3.00  0.29 32.17  20.15
1Y 180 21.75 0.30  32.04 18.47
ik 1.90 15.23  0.31 25.63 14.78

1626.55 0.34 150.00  24.18
1271.71  0.31 120.00  23.25

2 062.38 0.16 210.00  29.00
1613.55 0.17 160.00  28.00
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Fig.5 Results of seepage field analysis in the dump
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Table 4 Safety factors of the dump slope at

different moments after rainfall
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10 d 1.293
20 d 1.301
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40 d 1.311
60 d 1.311
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