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Stability Analysis of Reservoir Bank Slope under Different Water Level Decline Modes

MA Xinmin
(Reservoir Operation and Maintenance Center of Linqu County, Linqu, Shandong 262605, China)

Abstract: This paper aims to accurately evaluate the stability of reservoir bank slopes during water level decline by
introducing a transient saturated/unsaturated seepage model, combined with the finite element strength reduction method
(SR-FEM), so as to make up for the deficiency of traditional methods in estimating the safety factor under water level
change conditions. The SR—FEM is used to conduct benchmark tests on slope stability under the conditions of full slow
drop and full fast drop, and the resulis are compared with those of the limit equilibrium method (LEM). Then, a transient
saturated/unsaturated seepage model is established to investigate in detail the influences of factors such as phreatic
surface position, water level drop ratio, water level drop rate, hydraulic conductivity, and matrix suction on bank slope
stability. The research shows that in soils with high hydraulic conduectivity, the pore water pressure and factor of safety
(FOS) are significantly sensitive to the pressure drop rate; under the conditions of low hydraulic conductivity combined
with medium-high water level drop rate, or high hydraulic conductivity combined with high water level drop rate, the
slope behavior is closer to the complete rapid water level drop mode. In addition, with the increase of water level drop rate
or drop ratio, the FOS decreases significantly; after considering the matrix suction in the unsaturated zone, the FOS rises
slightly. The transient saturated/unsaturated seepage model combined with the finile element strength reduction method
can more truly reflect the complex stress—seepage coupling effect of the slope during water level decline, providing a more
accurate and comprehensive method for the stability evaluation of reservoir bank slopes.
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