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Liquefaction Analysis at Man-Made Island
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Abstract
In order to apply a cyclic elasto-plastic and a viscoelastic-viscoplastic constitutive
model to actual multi-layered ground conditions during large earthquake, numerica
simulations were performed by a liquefaction analysis in the present study. From the
liquefaction analysis, it was verified that the models can give a good description of the
damping characteristics and liquefaction phenomena of ground accurately during large
event which induces plastic deformation in large strain range.
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Table 1. Soil parameter used in the analysis

Depth(-m) 0-24 24-50 | 50-126 | 12.6-19.0 19.0-27.0 27.0-33.0
Parameters Soil type Sand Sand Sand Sand Clay Sand
Compressional wave Vp (m/sec), Shear wave Vs (m/sec) | 260, 170 | 330, 170 [ 780, 210 | 1480, 210 1180, 180 1330, 245
Viscous parameter u(kPa - sec) 0 0 0 0 5.0E+03 0
Viscoplastic parameter Coi{l/sec). Cooll/sec), m’ - - - - 2.0E-07, 2.0E-09, 20 ~
Viscoplastic parameter Bo. Bs Bt 100, 1, 1] 100, ¢, 1| 70,1, 1 | 500, 1, 1 50, 1. 1 1000, 1, 1
Stress ratio at maximum compression Mm 0.71 0.71 0.75 0.75 0.74 091
Stress ratio at failure state M/ 1.01 1.01 1.05 1.05 1,24 1.21
Compression index A 0.03 0.3 0.03 0.3 0.39 0.02
Swelling index 0.00026 0.00027 0.00054 0.00072 0.05 0.00133
Poisson’s ratio v 0.25 0.25 0.25 0.25 0.488 0.25
Initial void ratio eo 0.6 0.6 0.6 0.6 1.75 0.6
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