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Deformation Analysis and Secondary Reinforcement of an
Excavated Slope on a Reactivated Ancient Landslide

DAI Wei" LIU Junjia
(Tongji Architectural Design (Group) Co., Ltd, Shanghai 200092, China)

Abstract This paper focuses on an excavation slope located on an ancient landslide body for a hospital
project in Qinshui County, Shanxi Province. The study addresses the engineering challenge of local creep
sliding induced by continuous heavy rainfall during the construction period. Through field investigation and
back-analysis of monitoring data, the slope failure mechanism was identified as a combined effect of
excavation unloading at the toe and rainfall infiltration softening, with the shallow slip surface determined at
the interface between residual soil and bedrock. The original support system, which combined toe piles,
grading, and anchor frame beams, was found insufficient due to the loss of passive resistance after toe
excavation. A secondary reinforcement scheme centered on the "strengthening the toe and waist" concept was
subsequently proposed, involving the implementation of additional anti-slide piles at the slope toe and mid-
slope to work in concert with the existing structures. Numerical simulation results demonstrate that the safety
factor of the reinforced slope increased to 1.36, with deformations effectively controlled. The successful
treatment of this case offers a valuable reference for similar slope engineering projects on ancient landslide
bodies, encompassing hazard identification, mechanism analysis, and synergistic reinforcement.
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