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Study on Collaborative Protection of Earthquake Resistance,
Flood Damage Resistance and Slope Stability of Mountain
Highways and Safety Risk Emergency Technology

Mengqi Xu*
School of Civil Engineering, Chongqing Jiaotong University, Chongqing 400074, China

[Abstract] Aiming at the overlapping risks of multiple disasters such as earthquakes, flood damage and slope instability faced
by mountain highways, as well as the problems of lagging safety risk assessment and low emergency response efficiency, this study
constructs an integrated technical system of "multi-disaster collaborative protection - dynamic safety risk assessment - rapid emergency
disposal". In terms of protection technology, a collaborative scheme of earthquake resistance (flexible energy-dissipating supports +
ductile retaining walls), flood damage resistance (ecological revetments + drainage blind ditches) and slope stability (anchor lattice +
vegetation slope fixation) is proposed. Verified by FLAC3D and ABAQUS numerical simulations, the pavement displacement under
earthquake action is controlled within 15mm, the scouring depth of flood-damaged sections is reduced to 0.5m, and the slope stability
safety factor is increased to 1.35. In terms of risk assessment, a dynamic assessment model based on Analytic Hierarchy Process (AHP)-
fuzzy comprehensive evaluation is established, with a risk identification accuracy of 92% and a risk level determination error <5%. In
terms of emergency disposal, the technology of "UAV survey + modular emergency components" is developed, which shortens the disa-
ster response time to 1.5 hours and improves the road emergency repair efficiency by 40%. The research results are applied to a mountain
highway in Ya'an, Sichuan. The incidence of multiple disasters has decreased by 65% in 3 years of operation, and the emergency repair
time has been shortened from 8 hours to 3 hours, providing technical support for disaster protection and safety guarantee of mountain

highways.

[Keywords] Mountain Highways; Multi-Disaster Collaborative Protection; Earthquake and Flood Damage Resistance; Slope Stabi-

lity; Risk Assessment; Emergency Disposal
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