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Abstract: In order to study the control and the early-warning prediction technology for
rainfall-induced landslide , the similar model test was designed by analyzing the spatial
and temporal characteristics of slope deformation of Xiongjia Mountain landslide. Using
ordinary Poisson’ s ratio (PR) anchor cable and negative Poisson’ s ratio (NPR) anchor cable as
reinforcement materials, the law of rainfall-induced landslide and control mechanism of anchor
cable were analyzed by using high-speed photography, pore pressure, earth pressure and anchor
cable force sensors, and the evolution law of the Newtonian force during landslide was explored
based on field tests. The results show that the sudden drop in pore water pressure is
approximately synchronized with the local collapse of slope. NPR anchor force drop abruptly,
causing local deformation in slope. The PR anchor cables fail because they cannot withstand large
deformation, while the NPR anchor cables have high-stress energy absorption control functions
due to the constant resistance and large deformation characteristics, enabling the slope to reach a
secondary equilibrium state. The NPR anchor cable exhibits a significant deformation-slip
dynamic law characterized by a first sudden increase followed by a sudden drop before the
landslide. The field test revealed the Newtonian force evolution law in the whole process of the
landslide, and obtained the early-warning time parameters of the Xiongjia Mountain landslide
7.5 hin advance.

Key words: landslide; rainfall; negative Poisson’s ratio (NPR) anchor cable; control mechanism;
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Fig. 1 Geomorphology of the slope
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Fig. 2 Longitudinal profile of the slope
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Table 1 Physical and mechanical parameters of the slope rocks
R A/ (KN-m™) AN R /M Pa % J1/kPa FEFEFR(°) N P
RM Ry M K% WM K% M K% M GPa
HEEEN 21.3 22.6 1.1 0.8 5.4 2.5 33.1 26.5 0.35 2.2
R 24.9 25.4 80.7 60.3 493. 4 451.3 35.6 33.8 0.29 25.5
e 26.2 26.4 109. 1 103.9 3126.9 3045.5 36. 8 35.4 0.27 35.4
x2 WEERBECHRENZESH
Table 2 Physical and mechanical parameters of similar materials in physical model
R ZFH/(KN-m™) PR/ MPa Fi% J1/kPa FESEERI(?) — PRI
KM ke R K%M w0 K% M K% WM MPa
MEZUN 19.6 21.3 0.03 0.01 0. 06 0.03 26.7 20.3 0.38 17
TR 22.4 23.5 0.92 0.71 4.5 3.9 30.3 28.5 0.26 246
A 25.9 26.2 1.05 0.93 30.2 27.6 34. 1 30.4 0.23 341
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