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Numerical Simulation of Dynamic Soil-pile-structure Interaction
in Liquefiable Sand
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Abstract

Three-dimensional continuum modeling of dynamic soil-pile-structure interaction embedded in a liquefiable sand was
carried out. Finn model which can model liquefaction behavior using effective stress method was adopted to simulate
development of pore water pressure according to shear deformation of soil directly in real time. Finn model was
incorporated into Non-linear elastic, Mohr-Coulomb plastic model. Calibration of proposed modeling method was
performed by comparing the results with those of the centrifuge tests performed by Wilson (1998). Excess pore pressure
ratio, pile bending moment, pile head displacement-time history according to depth calculated by numerical analysis
agreed reasonably well with the test results. Validation of the proposed modeling method was later performed using

another test case, and good agreement between the computed and measured values was observed.
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Properties Values for Dr = 35% Values for Dr = 55% Values for Dr = 80%
Porosity 0.438 0.409 0.377
Saturated unit weight (kN/m°) 19.38 19.87 20.41
Permeability coefficient (m/s) 7.5X10-5 5.9x10-5 3.7x10-5
Volume change constants 1 =1.05 C1 =034 C1 =013
C2 = 0.38 c2 =117 C2 = 3.07
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