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A case study of roadbed slope collapse on rural road in mountainous area
under heavy rainfall

ZHOU Jiahui', CHEN Yuesong”, DING Yong', CHEN Dijiang’, XIONG Qun', YUAN Jiachen', SHI Linze'
( 1.College of Civil & Environmental Engineering and Geographical Environment, Ningbo University, Ningbo 315211, China;
2.Highway and Transportation Management Center of Ningbo, Ningbo 315040, China )

Abstract: Under the action of heavy rainfall, highway roadbeds are prone to landslide disasters, which not only
cause property losses of structures and vehicles, but also produce serious casualties. This paper takes the
landslide case of the roadbed slope of a rural road in the mountainous area of Ningbo City in the “812” rainstorm
as the research object, combines the finite element method of seepage and stress that is coupled with the strength
reduction method, simulates the seepage, deformation and strain of the soil body of this roadbed slope, analyzes
the change rule of the stability coefficient of the slope, and reproduces the process of landslide under the heavy
rainfall. The simulated circular landslide surface is consistent with the actual landslide surface, and the
penetration time of the shaped zone obtained by finite element simulation is the same as that of the actual
landslide on the first day of the rainstorm. The results show that: (1) The infiltration of rainwater in the “812”
rainstorm led to the increase of soil saturation and pore water pressure, and the suction of the substrate at the top
and foot of the slope decreased by 62.3% and 47.0%, respectively, and the softening occurred due to the
decrease of the shear strength of the soil body; (2) The foot of the roadbed slope firstly showed plastic
deformation and developed upward, and the plastic zone appeared to penetrate after 17.43 h of the heavy
rainstorm, which finally led to the overall landslide along the slip surface, revealing the landslide mechanism of
the roadbed slope; (3) The stability coefficient of the roadbed slope was reduced from 1.16 to 0.93 during the
rainstorm, and thus was in an unstable state, and the transient stability coefficient could be predicted to give
timely warning of the sliding of the slope.

Keywords: rural road in mountainous area; rainfall infiltration; roadbed slope collapse; strength reduction
method; finite element simulation; case study
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