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Fig.1 Model of zigzag anti-slide pile
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Fig. 2 Landslide thrust and stress surface model behind pile
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Fig. 3 Trapezoidal decomposition model of landslide thrust
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Fig.4 Deformation of anchorage section
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Fig.5 Strain diagram of rock mass around A-A section pile
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Fig. 6 Strain diagram of rock mass around B-B section pile
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Fig. 7 Schematic diagram of a landslide reinforced by

anti-slide pile
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Study on the mechanical performance of zigzag anti-slide pile on
steep inclined slip surface landslide

HOU Xiao-qiang*', LIU Jie-rui', WANG Xin-fei', ZHOU Chong-ren', WAN Bao-feng’
(1. School of Civil Engineering,Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Gansu Institute of Engineering Geology, Lanzhou 730070, China)

Abstract: The vertical component of thrust of landslide on a steep inclined sliding surface is significant.
Aiming at insufficient interaction between the thrust level of a landslide and an ordinary anti-slide pile,a
zigzag anti-slide pile structure is established. Based on the assumption of trapezoidal distribution of
landslide thrust, the internal force calculation formula of loaded section is derived, the internal force
calculation formula of anchoring section is derived by Winkler elastic foundation theory, and the
mechanical properties of the zigzag anti-slide pile are studied. The analysis shows that; (1) with the
increase of the inclination of the sliding surface, the bending moment, shear force and lateral stress of the
loading section and anchorage section of the zigzag anti-sliding pile decrease,and the reduction range of
the internal force increases; (2) when the inclination angle of the sliding surface is between 20 and 40
degrees,with the increase of the inclination angle of the sliding surface, the theoretical minimum length
of the anchoring section gradually increases,at 40 degrees, the length of the anchoring section reaches the
maximum value of 4. 2m, which only accounts for 35% of the total length of the pile and is much smaller
than the maximum length of the anchoring section (1/2 of the total pile length) obtained according to
current specifications,and the friction resistance of the pile side can fully meet the vertical mechanical
balance; (3) by comparing the internal forces of the zigzag anti-slide pile with an ordinary anti-slide pile,
the bending moment of the loading section and anchoring section is reduced by 34 % ,the shear force by

36 % and the pile side stress by more than 30%.
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