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Analysis of Reinforcement Effect of Steel-Concrete Composite Piles by
Numerical Analysis (I) - Material Strength -
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Kim, Sung-Ryul - Lee, Juhyung - Park, Jae-Hyun - Chung, Moonkyung

Abstract

The stedl pipe of stedl-concrete composite piles increases the pile strength and induces the ductile failure by constraining the
deformation of the inner concrete. In this research, the numerical models and the related input parameters were analyzed to
simulate the axia load-movement relations, which were obtained from the compression loading tests for the cylindrical spec-
imens of the steel pipe, the concrete, and the steel-concrete composite. As the results, the behavior of the steel pipe was sim-
ulated by the von-Mises model and that of the concrete by the strain-softening model, which decreases cohesion and dilation
angles as the function of plastic strains. In addition, the reinforcing bars in the concrete were simulated by applying the yield-
ing moment and decreasing the sectional area of the bars. The applied numerical models properly simulated the yielding behav-
ior and the reinforcement effect of the steel-concrete composite piles. The parametric study for the real-size piles showed that
the materia strength of the steel-concrete composite pile increased about 10% for the axial loading and about 20~45% for the
horizontal loading due to the reinforcement effect by the surrounding steel pipe pile.

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