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Instability Mechanism and Countermeasures of Cutting
Slope in Mountain Traffic Engineering

LI Gang', YIN Xiaotao
(1. Wuhan Jiancheng Engineering Technology Co. ,Lid. ,Wuhan, Hubei 430000, China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering Safety, Institute of Rock
and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubet 430071, China;)

Abstract; The construction of traffic engineering in mountainous area could produce a large number of cutting slopes due
to excavation, and the protective engineering design of artificial slopes with strong unloading effect cannot be equal to the
general natural slope. To clarify the mechanical mechanism of the instability of the cutting slope under the safety of the
design, and to propose a design method for the reinforcement of the cutting slope considering the compensation effect.
Based on the investigation and tracking of several unstable cutting slopes, the safety of the design measures of cutting
slope was reviewed, the existing problems of the current calculation methods were reviewed, the essential reasons for the
failure of the reinforcement of the design safety cutting slope were discussed, and the reinforcement strategies for cutting
slope engineering were put forward considering the compensation effect of force. The conclusions are as follows. The in-
stability of cutting slope lies in the fact that the deformation development of slope exceeds the allowable deformation value
of rock and soil mass due to the release of lateral constraints caused by excavation unloading, and the stress loss value is
not timely and adequately compensated. The horizontal reinforcement force provided by the design measures is 4 277
kN/m, which is less than the remaining horizontal sliding force of 5 278 kN/m calculated by the Lizheng, and less than
the horizontal reinforcement force of 5 878 kN/m considering the compensation effect of force. Insufficient reinforcement

force and unreasonable spatial layout are the fundamental reasons for the instability of K9 +700 cutting slope. The limit
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equilibrium method, which considers the compensation effect of force, is used to estimate the horizontal reinforcement

force of cutting slope. The results obtained are greater than the residual thrust method, and it is simple and easy to oper-

ate. It not only reaches the safety standard, but also is less than the static earth pressure and does not waste.

Keywords: cutting slope; unstable; residual thrust method; design safety; reinforcement; compensation effect
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