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Abstract

The construction of high slopes in mountainous water conservancy projects is confronted with multiple technical challenges such as
complex and variable geological conditions, significant excavation disturbance effects, and the coupling of water environment and
mechanical loads. Safety risk control during the construction period has become a key issue restricting the project’s progress. Based
on rock mass mechanics theory, this paper systematically reveals the evolution mechanism of instability risks during the construction
period of high slopes, and focuses on analyzing the influence laws of structural plane control effects, mechanical responses to
excavation unloading, and hydraulic coupling on slope stability. The research results show that the construction protection of high
slopes needs to achieve dynamic adaptation of rock mass mechanical properties, on-site construction techniques, and monitoring
feedback information, and establish a full closed-loop control mode of real-time perception, intelligent analysis, scientific decision-
making, and precise control. The research findings can provide theoretical basis and technical reference for the safety guarantee of
high slope construction in mountainous water conservancy projects.
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