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Control parameter of anisotropy Cy 2000 2000 2000 - 2000
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Dilatancy parameter n 1.5 4.0 4.0
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Viscoplaslic parameter m - - - 14
Viscoplastic parameter Cq (1/5) 5.5x 10%
Viscoplastic parameler Coa (1/5) 18x107
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3-DIMENSIONAL EFFECTIVE STRESS ANALYSIS OF
DAMAGED PILE FOUDATION ADJACENT TO QUAY WALL

Ryosuke UZUOKA, Tetsuo KUBO, Atsushi YASHIMA and Feng ZHANG

The purpose of this study is to investigate the process of the damage to a pile foundation adjacent to quay wall on
reclaimed land during the 1995 Hyogo-ken Nanbu earthquake. A 3-dimensional effective stress analysis using a soil-
pile-building model was conducted on a damaged building. The three stories building tilted toward to sea due to
serious damages to the pile foundations. Sand boils and large lateral spreading due to liquefaction were observed
around the building. We used a 3-dimensional effective stress code based on two phase mixture formulation, which
was incorporated with cyclic elasto-plastic models for sand and cyclic elasto-viscoplastic model for clay. The
simulation quantitatively reproduced the observed ground displacement and deformation mode of damaged piles.
The simulated results showed that the inertia force of the building caused the damage at the top of the piles, and the
large horizontal deformation of the reclaimed soil caused the damage at the piles in the reclaimed layer before
complete liquefaction of the reclaimed layer.



