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Abstract

Extreme rainfall alters the original hydraulic boundaries of mountain road slopes. The combined effects of short-duration heavy
rains, continuous rainfall, and valley convergence readily expose concurrent issues such as slope runoff, soil infiltration, toe
scouring, and aging of existing protective structures. In the southwestern, southern, Qinba, Taihang regions, and southeastern coastal
hilly areas of China, road networks are extensive with numerous sections adjacent to gullies and cliffs. Many sections still rely on
routine inspections and post-rain emergency repairs to maintain stability during operation. Field investigations by road maintenance
personnel have revealed that slope failures are not solely triggered by rainfall but result from the combined influence of factors such
as geological weathering, slope profile modification, drainage failure, support structure collapse, and exposed vegetation. Research
focusing on the identification and reinforcement of mountain road slope failures under extreme rainfall conditions facilitates the
integration of pre-rain prevention, in-rain management, and post-rain restoration into a unified maintenance framework.
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