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Optimal Proportion of Pile Foundations Supporting Isolated High-Rise
Buildings in Waterfront Area

HRRIE N

Masato SAITOH

This study focuses on how to determine an optimal proportion (radius) minimizing the bending

strains of vertical,

cylindrical fixed-head piles embedded in a homogeneous elastic stratum in

soil-pile-structure systems where the kinematic interaction dominates. In order to determine the

appropriate radius, a three-dimensional finite element method is applied. A general characteristic can be

obtained by normalizing the bending strains with respect to a mean shear strain of the soil medium. The

normalized bending strains can be expressed by the radius to height ratio of the piles and the ratio of soil to

pile stiffness.
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(a) Three-dimensional Finite Element Model

(Cross section)

(b) Three-dimensional Finite Element Model

(Multi-views)

Fig.1 Three-dimensional Finite Element Model used in

this study
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Fig.2 Response spectra for El Centro, Kobe, and Hachinohe

ground motion with 5% damping.
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Fig.3 Variation of normalized bending strains with slenderness ratio a / H





