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Improved Bishop method considering hydrodynamic pressure
and its application to bank slope stability evaluation
of pumped storage power station
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Hydraulic Engineering, Hefei University of Technology. Hefei 230009, China)

Abstract: The bank slope of pumped storage power station is prone to deformation and instability un-
der periodic water level changes, which endangers the safety of people’s life and property in the reser-
voir area. In order to evaluate the bank slope stability of reservoir during operation, a stability evalua-
tion method based on improved Bishop method is proposed. This method introduces the center of mo-
ment taking and its determination method, which makes it suitable for any shape of sliding surface in-
cluding circular sliding surface. The calculation formula of hydrodynamic pressure is also introduced
when evaluating the stability of bank slope under the changes of reservoir water level. Taking Fred-
lund’s test questions as an example, the feasibility of the proposed method was verified through com-

parison with Spencer’s method and Morgenstern-Price method. The sensitivity analysis of the safety
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factor under different reservoir water level changes was carried out. It is found that the law calculated
by the improved Bishop method is basically consistent with that calculated by Morgenstern-Price
method, and the maximum deviation in the safety factor calculated by the improved Bishop method
and Morgenstern-Price method is 0. 4. In addition, considering the hydrodynamic pressure, the calcu-
lated results can reflect the slope stability more accurately than the traditional method. The improved
Bishop method was applied to the analysis of a bank slope in the lower reservoir area of Zhouning
Pumped Storage Power Station. The calculated results show that the safety factor of the bank slope is
1. 287 when the hydrodynamic pressure is not considered, which is consistent with the described signs
of instability. However, taking into account the hydrodynamic pressure, the safety factor is reduced
by 0. 272. This means that there is a great instability potential of the bank slope during the operation
of the reservoir. Therefore, the improved Bishop method can more accurately evaluate the bank slope
stability of pumped storage power station reservoir during operation, and provide a basis for scientific
evaluation of bank slope stability.
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