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Model Test Research on Slope Failure Process under Slope Cutting
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Abstract: Among other factors, artificial slope cutting is one of the most common triggering factors of
landslide. In this paper, a series of model tests and numerical simulation have been conducted to inves-
tigate the failure mechanism and evolution process of the slope under slope cutting. As the coupling be-
tween sensing cables and soil directly affects the accuracy of monitoring results. Firstly, a new pull-
out apparatus is designed and the coupling deformation relationship between sensing cables and soil is
acquired through pull-out tests under different confining pressures. According to the pull-out tests, a
surcharge loading test model was designed. Strain-sensing cables that can capture the strains at differ-
ent positions of the model slope were embedded in the soil mass. The measurement data of the cut
slope were analyzed. It can be found that an abnormal strain-field area obtained by horizontal and verti-

cal sensors coordinated with the location of the potential slip surface. This is verified by a comparison
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between the measurements of the cables and numerical simulation results. Based on the BOTDA da-

ta, an empirical relationship is explored between the horizontal characteristic maximum strain and the

safety factor to estimate the slope stability condition and perform early-warning of landslide under the

action of slope cutting. The conclusions drawn in this study are of great significance to stability evalua-

tion of artificial cut slopes.

Keywords: slope deformation; cut slope; model test; BOTDA technology; failure process
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