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1. Introduction

The present paper, illustrated the results of numerical investigation and a series of experimental modeling
on optimization of pile length in reinforcing earth slopes using piles. In this paper, the length of different piles
with various diameters analyzed and the relationship for optimal length proposed. Stabilization of earth slopes
and proposing different methods is one of the main issues in geotechnical engineering. Using numerical and
analytical methods in stabilization of earth slopes reinforced by piles are common method, which, carried out
by lots of researchers. Finding the optimal length of piles in reinforced slopes is an important matter that
reduces the expenses and make the project economical.

2. Methodology
2.1. Numerical study

In this paper, two finite element software, PLAXIS and GEO STUDIO were used in order to find the optimal
length of piles in reinforced sandy slopes. A mathematical relationship has been suggested for finding the
optimal length on the sandy slope reinforced by pile in middle of slope. The result obtained by this paper can
be used in practical projects.

2.2. Experimental study

In laboratory, some physical models constructed confirm numerical results. In modeling, the unreinforced
sandy slope constructed and saturated through precipitation, and reinforced slopes using pile were
constructed and observed after saturation. The experimental modeling was in good and acceptable agreement
with numerical results.

3. Results and discussion
3.1. Numerical analysis for two-layered slope

The geometry of this model shown in Fig. 1. The unreinforced slope in this condition was unstable and in
next step 6 place for inserting the pile in order to reinforce sandy slope proposed and analyzed. The total results
of analysis illustrated in Fig. 2. Finally, the relationship (1) proposed as the optimal length for two-layered
sandy slope.
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Fig. 2. The safety factors of reinforced slopes using piles in numerical analysis
(1, 2,3,4,5,6 mean 30, 25, 20, 15, 10, 5cm from toe)

3.2. Numerical analysis for one-layered slope

The geometry of this slope is shown in Fig. 3. The final relationship for this slope is obtained:

X =05+002d+ o0 )

2+0.024 L2

4. Conclusions

The results obtained from this research can be summarized as below: the optimal location for inserting pile
is the middle of slope. In two-layered sandy slopes, in which, the lower layer is stiffer than upper layer, the
optimal length for piles is 5 times of pile diameter of failure surface of unreinforced slope, and increasing the
pile length more than this amount did not increase factor of safety of slope. In one-layered sandy slopes, the
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optimal length for piles is 7 times of pile diameter of failure surface of unreinforced slope, and increasing the
pile length more than this amount did not increase factor of safety of slope.
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