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Research on Stability Analysis and Comprehensive Treatment Technologies for High Slopes in
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[Abstract] The stability of high slopes in reservoir areas of water conservancy and hydropower projects
directly affects the safety of hydraulic structures, the lives and property of residents along reservoir ban
ks, and the long—term benefits of reservoirs. Due to the combined effects of frequent fluctuations in re
servoir water levels, complex geological conditions, rainfall infiltration, and human disturbances, the inst
ability of high slopes exhibits significant spatial and temporal evolutionary characteristics. This paper su
mmarizes the major factors influencing the stability of high slopes in reservoir areas, including geologica
1 conditions, water—rock interactions, changes in stress fields, and time effects. It then discusses the adv
antages and disadvantages of the limit equilibrium method, numerical analysis methods, and uncertainty
analysis methods. Finally, comprehensive measures are proposed, including active protection, passive retai
ning, drainage and dewatering, ecological reinforcement, and intelligent monitoring and early warning,
with an emphasis on the principle of “prevention—treatment—monitoring.” It is suggested that future hi
gh—slope treatment should integrate emerging technologies such as digital twins and artificial intelligence
to shift high—slope management from passive response toward proactive prevention.
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