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Analysis of Reinforcement Effect of Steel-Concrete Composite Piles
by 3-Dimensional Numerical Analysis
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SYNOPSIS : The steel pipe of steel-concrete composite piles increases the pile strength and induces the
ductile failure by constraining the deformation of the inner concrete. In this research, the load-movement
relations and the reinforcement effect by the outer steel pipe in the steel-concrete composite pile were
analyzed by performing three-dimensional numerical analyses, which can simulate the yielding behavior of the
pile material and the elasto-plastic behavior of soils. The parameters analyzed in the study include three pile
materials of steel, concrete and composite, pile diameter and loading direction. As the results, the axial
capacity of the composite pile was 1.9 times larger than that of the steel pipe pile and similar with that of
the concrete pile. At the allowable movement criteria, the horizontal capacity of the composite pile was 1.46
times larger than that of the steel pile and 1.25 times larger than that of the concrete pile. In addition, the
horizontal movement at the pile head of the composite pile was about 78% of that of the steel pile and
about 53% of that of the concrete pile, which showed that the movement reduction effect of the composite
pile was significant and enables the economical design of drilled shafts.

Keywords : steel-concrete composite pile, numerical analysis, drilled shaft, steel casing, yield behavior
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