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Influence of rapid drawdown of reservoir level on stability of unsaturated dam slope//ZHONG Qiming'*, HUO
Jiaping'? | LIU Ruoxing’ (1. Nanjing Hydraulic Research Insiitute, Nanjing 210029, China; 2. Key Laboratory of Earth-
Rock Dam Failure Mechanism and Safety Control Techniques, Ministry of Water Resources, Nanjing 210029, China;
3. Research Institute of Rural Electrification, Ministry of Water Resources, Hangzhou 310012, China)

Abstract: The reduction of the safety factor caused by the rapid drawdown of the reservoir level leads to the instability of
the dam slope. Therefore, it is important for reservoir flood control and irrigation to research influences of different
drawdown velocities of the reservoir level on the dam slope stability. With consideration of the effects of unsaturated
transient seepage on the stability of the dam slope, the process of the excess pore water pressure was simulated using the
limit equilibrium method based on the shear strength theory for unsaturated soil and the nonlinear relationship between the
volume water content and matric suction. Then, the seepage analysis results for different times were incorporated into the
stability analysis module to calculate the safety factor of the dam slope. The calculated results show that rapid drawdown of
the reservoir level can result in a decrease of the dam slope safety factor, and the faster the drawdown of the reservoir level
is, the smaller the safety factor will be. However, the stability of the dam slope was enhanced with the dissipation of excess
pore water pressure. The simulation method can provide a theoretical basis for determining the flood discharge during
reservoir flood control operation.

Key words: rapid drawdown of reservoir level ; unsaturated seepage ; transient seepage; seepage line; dam slope stability ;
sensitivity parameters
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