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Study of the stability of 4 & toppling mass in Cihaxia
Hydropower Station on the upper Yellow River
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Abstract: The stability of high rock slope in the reservoir is crucial to the safety of hydropower
station in construction and operation. Firstly, the influence mechanism of groundwater on the
stability of rock slope is expounded from rainfall infiltration and reservoir water level change. On
this basis, taking 4 # toppling mass in Cihaxia Hydropower Station as an example, the engineer-
ing geological features are analyzed in detail. Furthermore, the discrete finite element method is
used to analyze the failure characteristics of slope under the conditions of rainfall infiltration, res-
ervoir water level rise and rapid drawdown, with the stability evaluated comprehensively. Re-
search shows that the rapid drawdown of reservoir water level causes a large hydrodynamic pres-
sure in rock mass, which has a great influence on slope stability. 4 # toppling mass is affected by
the anti-dip structural plane, with the deformation mode under water load being the combination
of upper toppling and lower sliding. The instability mode is the retrogressive-toppling failure.
The study provides a reference value for the construction of practical engineering.
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Fig.1 Schematic diagram of hydraulic gradient
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Tab. 2 Physical and mechanical parameters of rock and soil
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Tab. 3 Calculation parameters of structural plane
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