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Research on the Stability of Tailings Dam Under Different Rainfall Conditions
SONG Zhifei' » WU Wenxiang', YOU Yang', PENG Ruizue', ZHANG Bo*
(1.School of Civil Engineering, North China University of Technology. Beijing 100144, China;
2.Emergency Science Research Academy, Chinese Institute of Coal Science, Beijing 100013, China)

Abstract: The stability of tailings dam is directly related to the safety of the surrounding environment and personnel. Rainfall is
an important factor affecting the stability of tailings dams. Under different rainfall conditions, the hydrological, mechanical and
deformation characteristics of tailings dams will change significantly. The mechanical parameters and permeability coefficient of
each soil layer of the tailings dam were determined by laboratory tests. Combined with the simulation analysis of pore water
pressure distribution and seepage characteristics under rainfall conditions, the stability of tailings dams under different rainfall
intensities and rainfall durations was studied. The results show that the greater the rainfall intensity and the longer the
duration, the wider the depth and range of water infiltration, and the more obvious the change in the stress distribution inside
the dam body. thus affecting the overall stability of the dam body. Rainfall will not only increase the humidity of the surface
layer of the tailings dam, but also increase the pore water pressure of the soil. It will also weaken the shear forces between the
layered structures of the dam body. increase the risk of dam instability, and thus reveal the instability mechanism of the
tailings dam under rainfall. The research results provide a reference for the design and risk assessment of tailings dams.
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Fig.1 Particle gradation curve of tailings
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Table 2 Measured results of moisture content

and density of tailings

Table 1 Particle characteristics of tailings samples REERE  AKE/Y WEE/(g/cm?) T3/ (g/cm®)
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Table 3 Physical and mechanical indexes of each soil layer of the tailings dam

wREES  wEAK T G PERNS enmey  REDS REEAS
1 AT H A+ 50.00 0.3 20.5 30.00 0.78 24 20
2 =3 i 78.00 0.3 21.5 0.43 0.74 5 28
3 Bt 63.64 0.3 20.8 0.05 0.16 12 24
4 223 i T 48.57 0.3 19.9 0.04 0.93 12 14
5 it 49.02 0.3 .5 0.50 0.50 26 18
6 SR XA TS 500.00 0.3 21.0 0.86 0.50 100 35
7 o XA A K 500.00 0.3 23.0 0.86 0.50 30 36
8 HE R HE A B A 500.00 0.3 21.1 0.86 0.50 0 34
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Fig.2 The relationship curve between moisture

content and water head
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Fig.3 Two dimensional solid model of tailings reservoir
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Fig.4 Cloud map of initial pore water pressure
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Fig.5 Cloud maps of pore water pressure after

the 1-3 days of rainfall
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Fig.6 Cloud maps of stress distribution in the dam

body after 1-3 days of rainfall
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