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d(max) (kN/m3) 
d(min) (kN/m3) Gs D10 (mm) D30 (mm) D50 (mm) D60 (mm) Cu Cc

16 87 13 59 2 66 0 24 0 33 0 43 0 52 2 17 0 87
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Abstract
It is sometimes possible for a structure resting on ver-
tical piles to be placed near natural or human-made
slopes. The behavior of pile foundations that are lo-
cated near slopes is di�erent from their behavior when
they are located at ground level, as piles not only may
induce failure in the slope (especially at shallow depths)
but also the lateral bearing capacity of the piles them-
selves may decrease to a great extent due to the nearby
slope. There have been many numerical and experimen-
tal studies on single or group piles subjected to lateral
loads and founded on 
at horizontal ground. Whereas
there are many studies on single and group piles near

sandy slopes reinforced by geogrids, the e�ect of using
slope reinforcement techniques on the behavior of verti-
cal piles subjected to lateral loads near reinforced slopes
has not yet been investigated. Consequently, the lack
of study in this �eld, concerning the real behavior of
piles in such situations and the e�ects of soil reinforce-
ment on the lateral resistance of piles near slopes still
exists.
The main purpose of this investigation is to examine the
e�ect of reinforcing elements on the lateral behavior of
a single vertical pile near a sandy slope, and also how to
use an appropriate reinforcing layout in a practical way.
Therefore, a broad series of conditions, including unre-
inforced cases, were tested by varying parameters such
as: arrangement of geogrid reinforcements, pile distance
from the slope crest, relative density of sand, angle of
slope, embedded length, shaft roughness and cross sec-
tion of pile. The results indicate that an improvement
in the lateral resistance of the pile intensively depends
on the arrangement of geogrid reinforcements. The opti-
mum length and width values of geogrid layers (i.e. the
one leading maximum lateral resistance of a single pile)
were 31d and 24.6d (d=pile diameter) and 2.82d, 1.64d
for the depth of the �rst layer and spacing between ge-
ogrid layers, respectively.

Key Words: pile, lateral load, sand, reinforced slope,
geogrid.
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