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Fig. 1 Schematic diagram of the pile body displacement in
the initial stage
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Fig. 2 Schematic diagram of pile body displacement in the
full-load stage
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Fig. 3 Schematic diagram of anti-skid pile calculation in
the initial stage
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Fig. 4 Calculation diagram of anti-skid pile in full-load
stage
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Fig. 6 Schematic diagram of landslide thrust action
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Fig. 7 Comparison of pile shear and bending moment in
the prestress stage of initial anchor cable
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Fig. 9 Comparison of angle and displacement of pile body
in tensile stage of full load anchor cable design
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Calculation of the Prestressed Tension Value of the Progressive Landslide Anchor Cable
HOU Xiaogiang', WANG Xinfei'", JIA Hongli®, AN Yuke®, ZHOU Zhongren', HOU Yunlong"

(1.School of Civil Eng., Lanzhou Jiaotong Univ., Lanzhou 730070, China; 2.China Construction Road and Bridge Group Co., Shijiazhuang 050000, China;
3.Gansu Provincial Transportation Planning and Design Inst. Co., Lanzhou 730030, China;
4.Gansu Provincial Inst. of Eng. Geology, Lanzhou 730030, China)

Abstract: According to the characteristics of progressive landslide creep, the existing calculation model of anti-skid pile gives less consideration
to the interaction process of progressive landslide pile-anchor-soil. In response to this issue, the deformation characteristics of progressive land-
slides and the dynamic working process of prestressed anchor anti-skid piles from no-load to full load are combined. Using Winkler’s elastic
foundation beam theory, the anchor cable resistance pile-anchor deformation coordination conditions were optimized. Considering the gradual
change of soil pressure behind the piles, a calculation model for pile anchor soil collaborative work under different working conditions was con-
structed. The calculation method for the initial tension value during the construction stage of prestressed anchor anti-skid piles was derived. Com-
bined with engineering examples and numerical simulation results of finite element software, to obtain high-precision calculation values, MAT-
LAB software was used to compile programs for calculation analysis. The results show that: (D) The stage deformation characteristics of "stability-
peristalsis-instability" of progressive landslide determine the three-stage process of "no-load-load-full load" dynamic internal force deformation
process. The possible soil pressure model after each stage pile is specified, the design of the full load stage does not conform to the actual mechan-
ism of progressive landslide. This further proves the importance of the prestressed tension value design of the anchor cable in the construction
stage; (2 Progressive landslide thrust from the initial no-load stage which has not been generated to the full load stage. Both phases are not inde-
pendent of each other, the two interact through pile-anchor deformation, which shows that the prestress tension value of the anti-skid pile in the
construction stage is affected by the internal force and deformation of pile anchor in the full load stage; 3 According to the dynamic internal
force deformation process of the progressive landslide anchor cable resistance pile, the internal force balance of the bearing section and the an-
chorage section of the anti-skid pile is ensured to be equal, the design principle of full pile bending moment balance in full load stage is optimized,
and the static soil pressure as the design standard of the prestressed initial tension value in the construction stage is established. Comparison shows
that this calculation method outperforms the remaining four existing algorithms, at the same time, the finite element numerical simulation results
and the proposed algorithm fit is high. The rationality and reliability of this calculation method are further verified. The research results can
provide technical guidance for the design, calculation and construction of prestressed anchor cable anti-skid pile in progressive landslide.

Key words: progressive landslide; anchor cable prestress; coordinated deformation of pile anchor; soil pressure state; anchor cable design tension
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