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Model tests on behaviors of horizontally loaded single batter piles in sand
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Abstract: Two series of model tests were conducted to investigate the behaviors of single batter piles embedded in
sand under horizontal load, the effect of inclined angle and pile length to shaft diameter ratio(L./D) on the lateral
capacity, the axial force, the bending moment, the shear force and the skin friction of batter piles was analyzed.
The results show that the horizontal bearing capacity of the positive inclined pile is the biggest; the negative inclined
pile has the smallest capacity, while the vertical pile’ s capacity falls in between the former and the latter. The
horizontally loaded positive inclined piles will be tensioned over its full length, while compressed over upper
segment and tensioned over lower segment for negative inclined piles. The maximum axial force, for either the
positive or the negative batter piles doesn’t appear at pile head but at a position below the pile head. The bending
moments induced in the vertical piles by horizontal load are bigger than that in the positive batter piles but smaller
than that in the negative batter piles; and the longer the length of the pile, the smaller the bending moments. A
maximum value and an extreme value of shear force will be caused on the pile head and a position below the pile
head respectively for vertical piles as well as for batter piles. The shear force for the positive batter piles is the
smallest while the biggest for the negative batter piles and the intermediate for the vertical ones. The horizontal

load will cause negative skin friction on the upper shaft, irrespective of positive or negative battered.

Key words: batter pile; model test; inclined angle; pile length to shaft diameter ratio; horizontal bearing capacity
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