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Research on the Mechanism of Road Slope Instability and Comprehensive Protection
Technology
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Abstract: Road slope instability is a common geological hazard in highway engineering, which seriously affects the safety of road
construction and operation. The article systematically analyzes the instability mechanism and comprehensive protection technology of
road slopes. Firstly, the road slopes were classified and their typical instability modes were summarized. The internal and external
influencing factors of slope instability were analyzed, and the phased evolution process of slope deformation and failure and common
instability mechanisms were elaborated. Secondly, the comprehensive protection technology system and its collaborative application
methods were sorted out from three dimensions: drainage protection, support reinforcement, and ecological protection. Finally,
optimization measures for slope safety management were proposed from four aspects: survey and design, construction control,
monitoring and early warning, and long-term maintenance. Research has shown that establishing a safety management system
throughout the entire lifecycle is an effective way to ensure the long-term stability of road slopes.
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