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Stability Analysis of Road Embankment Protection Structures
Wang Yuping
Longnan Highway Emergency Response and Road Network Monitoring Center, Longnan, Gansu 746000

Abstract : The stability of slope protection structures in road engineering directly impacts road operational safety
and the ecological environment along the route, serving as a critical research topic at the intersection
of geotechnical engineerin gand road engineering. This study focuses on common slope protection
structures, employing a combination of field investigations, laboratory tests, and numerical simulations
to analyze the influence mechanisms of key factors such as geotechnical properties and hydrological
conditions on stability. It compares the advantages and disadvantages of different protection
schemes, identifies common types and causes of slope failures, proposes targeted remediation
techniques and dynamic optimization strategies, and establishes a comprehensive "design—-analysis—
optimization—-remediation—-maintenance" lifecycle technical system. The research demonstrates that
combined protection structures can enhance slope stability coefficients by 15% to 25% compared to
single forms, achieving stability coefficients above 1.35 after remediation and controlling maximum
displacement within 5mm. This study provides theoretical foundations and technical support for slope
protection design, failure remediation, and operational maintenance in road engineering.
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