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Keywords Extended Abstract

Slope_ stabilizing Slope stabilization is a critical challenge in geotechnical engineering. In recent
Arching effect ) years, innovative techniques, such as pile installation, have been proposed to
Theory of plastic deformation address this issue. This study presents a novel analytical method that accounts

for the stress arching phenomenon along the height of the sliding layer between

two lateral piles. First, the vertical cross-sectional stress distribution behind the

piles was analyzed in a two-dimensional soil model, incorporating stress

arching effects within the sliding layer. Subsequently, the plastic deformation

theory was employed to calculate the lateral forces acting on the piles. Finally,
the proposed analytical method was validated through comparisons with laboratory test results and existing analytical
approaches. The results revealed that the lateral force on the pile decreases after reaching its maximum value near the
sliding surface, exhibiting a nonlinear distribution along the pile depth. The proposed analytical method demonstrates
promising accuracy in predicting lateral forces on stabilizing piles, offering a reliable tool for practical geotechnical
applications.

Summary

This study introduces a novel analytical framework integrating stress arching phenomena within the sliding layer between
lateral piles. The methodology involves a two-dimensional analysis of vertical stress distribution behind piles,
incorporating stress arching effects, followed by application of plastic deformation theory to compute lateral forces.
Validation through laboratory experiments and comparison with established analytical methods revealed a nonlinear
lateral force distribution, peaking near the sliding surface before diminishing with depth.

Introduction

Piles have been used as one of the modern techniques for stabilizing slopes and controlling unstable landslides over the
past few decades. In the slope-pile system, the interaction between adjacent piles in the slope depends on the resistance
and geotechnical properties of both the pile and the soil, the arrangement of the pile rows, the spacing between piles, and
the length of the pile in the unstable and stable soil regions. Among the parameters that play a crucial role in pile design,
the spacing between piles is noteworthy. On the one hand, if the spacing between piles exceeds the minimum required
for the formation of a stable soil arch, the pressure arch does not form, and soil flow occurs between the piles. On the
other hand, if this spacing is less than the minimum required, the increase in costs may lead to the uneconomical nature
of the project. Therefore, providing a solution for predicting the appropriate distance between piles can prevent such
problems from occurring.

Methodology and Approaches

The study aims to enhance slope stability and control landslides by using piles, focusing on determining the optimal
spacing between piles to form a stable soil arch and prevent soil flow. It considers the arching effect along the height of
the sliding layer, analyzing stress distribution behind the pile in a two-dimensional cross-section and assuming a
parabolic failure surface. The methodology extends the plastic deformation theory proposed by Ito and Matsui (1975)
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and applies it between two adjacent piles to estimate the lateral force exerted on the piles due to landslide movement.
Stress analysis behind the pile is conducted two-dimensionally.

Results and Conclusions

The proposed analytical method, which extends the plastic deformation theory by Ito and Matsui (1975) and considers
the arching phenomenon along the height of the sliding layer, was validated and verified with experimental results and
existing theoretical approaches. The study concluded that the lateral force exerted on the piles due to landslide movement
reaches its maximum value near the sliding surface, after which it decreases. The distribution of this lateral force is
nonlinear. The findings suggest that the proposed method can be used with acceptable accuracy to predict the lateral
force exerted on the piles, providing valuable insights for the design and optimization of pile spacing in slope stabilization
projects. This helps ensure both the formation of a stable soil arch and cost-effectiveness in engineering applications.

Yo



