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Abstract

Foundations located adjacent to slopes typically experience a reduction in
bearing capacity and an increased risk of instability caused by slope failure or
landslides. The application of geocells as a three-dimensional reinforcement
system can enhance the performance of shallow foundations near slopes by
providing lateral confinement, facilitating wider stress distribution, and
restraining soil deformations. In this study, the behavior of a foundation
resting on a clayey sand slope was investigated for both unreinforced and
geocell-reinforced conditions using the finite element software PLAXIS 3D.
Following the validation of the numerical model against physical modeling
results, parametric analyses were conducted for two slope angles (30° and
60°) and various foundation setback distance ratios (U/B =0.25, 0.5, 1, 2, and
4, where U is the distance of a foundation of width B from the slope crest).
The results indicated that increasing the foundation setback distance improves
the bearing capacity in both unreinforced and reinforced states; however, this
increase becomes negligible for U/B > 2, where the foundation behavior
approaches that of level ground. Furthermore, increasing the slope angle from
30° to 60° led to a reduction in bearing capacity and an increase in the critical
setback distance from the slope edge. The findings demonstrate that the
inclusion of geocell reinforcement not only enhances bearing capacity but
also significantly reduces the required safe setback distance; the optimal U/B
ratios for the reinforced foundation on 30" and 60° slopes were determined to
be 0.5 and 1.0, respectively. Additionally, the reinforcing effect of the geocell
was more pronounced on steeper slopes, and the difference in bearing
capacity between the geocell-reinforced and unreinforced conditions
increased as the slope inclination increased.

Keywords: Reinforced Soil Slope, Geocell, Shallow Foundation,
Numerical Modeling.
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