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Research on upper limit of 3D slope of anti-slide
piles considering spatial variability

LOU Chenglong'?, SUN Zhibin', HAO Zhuang', ZHAO Yang'
(1. School of Automobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Bengbu Station, China Rail-
way Shanghai Group Co. . Ltd. . Bengbu 233017, China)

Abstract; Accurate stability analysis of pile-supported slopes is an important guarantee for reasonable
anti-slide pile design. However, the traditional limit analysis method of the logarithmic spiral mecha-
nism cannot reflect the inherent uncertainty and spatial variability of soil mechanical properties. To
address this issue, this paper proposes a new three-dimensional mechanism based on the upper limit a-
nalysis with spatial discretization. The mechanism adopts the idea of spatial discretization and decom-
poses the sliding surface of the pile-supported slope into several discrete units of triangles to adapt to
the requirement of maneuverability conditions for different locations of internal friction angle variation
within the slope. The pile-soil interaction is simplified to the lateral resistance of the triangle distribu-
tion. Based on this, the external power and internal energy dissipation of the mechanism are derived,
and the calculation process of the safety factor is proposed. The correctness of the calculation results
of this mechanism is verified. Combining with sparse polynomial chaos expansion, the influence of
spatial variability on the reliability of pile-supported slopes is preliminarily discussed.
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