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Stability analysis of tailings dam after heightening and capacity expansion

based on Geo-studio
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Abstract; It is an economic and feasible method to enlarge the capacity of the tailings pond by heightening the
existing tailings dam. However, the grade of the tailings pond increases,and the risk of dam break increases. Taking a
tailings pond in Liaoning province as an example, the basic physical and mechanical parameters of the accumulation
layer are obtained through field investigation and laboratory tests. Compared with the measured phreatic line, the
seepage field of the tailings dam after heightening is simulated and analyzed by Geo-studio software, the permeability
coefficient is optimized,and the static stability and seismic dynamic response of the dam are further analyzed. The
results show that the minimum buried depth of the saturation line of the tailings pond is more than 10 m, which
meets the requirements of regulations. The safety factors calculated by the Swedish slip circular method and
simplified Bishop method are higher than the allowable minimum safety factor. The earthquake has little impact on
the safety of the dam, and only local liquefaction is found. The most dangerous sliding surface of the heightened
tailings dam is located near the initial dam and below the elevation of 370 m. The reason is that the permeability of
tail silt is low,increasing by increasing phreatic line. It is recommended to monitor the height of the phreatic line in
real-time, especially during the flood period. If necessary,take corresponding measures to reduce the phreatic line, to
effectively prevent seepage damage.
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Fig. 1 Layout plan of tailings pond
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Table 1 Physical and mechanical parameters of materials before and after correction
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Fig. 3 Geological structure of tailings dam
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Fig. 4 Calculated and measured phreatic line positions before and after correction of permeability coefficient
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Fig. 6 Stability of tailings dam by Swedish slip circular method under normal operation conditions
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Fig. 7 Stability of tailings dam by Bishop method under normal operation conditions
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Table 2 Summary of stability safety factors of tailings dam
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Fig. 8 Stability of tailings dam by Swedish slip circular method under normal operation, flood operation and special

operation conditions
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Fig. 9 Time history curve of horizontal earthquake
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Fig. 10 Cloud chart of acceleration during normal operation after heightening
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