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Summary and conclusions

The paper presents a 3D finite element study of slopes
stabilized with piles. A finite element model was developed
and verified using experimental results. The 3D model was

used to study the effect of different parameters on the factor

of safety (F.S.) of slopes. These parameters included the pile
location from the top of the slope (h), the pile inclination from
the vertical (I), the pile length (L) and the pile diameter (D).

The results were compared with results from the literature. A
slope with height (H) equal to 12.5 m and slope angle 40�
was investigated. The following conclusions can be withdrawn

for the studied cases of the silty sand slope:

1. The optimum pile location is at the middle portion of the

slope to achieve the max F.S. (h/H = 0.5–0.7).
2. Vertical piles give lower F.S. than inclined piles. As angle of

inclination (I) increases, F.S. increases up to (I) of about
twice slope angle (1.8 h). As (I) increases beyond (1.8 h),
F.S. starts to decrease again. For the slope angle of 40�,
the best inclination was 75� from the vertical.
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