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Fig.1 Outline of the prototype structure, piles and ground condition

Table 1 Similitude requirements used in the tests

Symbol Scrzlgo Unit  Prototype Model
Thickness H, 1/ 2 m 7.5 0.25
Sand Densit o kg/m' 1960
o [ m?
Permeability k /A m/s 0.0003 0.00001
Bearing :
eatun  [hickness H, 1/ A m 1.5 0.05
Lengthof pile L 1/ A m 8.1 0.27
Diameter D 1/ A m 0.6 0.02
. 0.0005
t
Pile Thickness 1/ A m 0.009 (0.0003)
Young's modulus E 1 MN/m® 206000 (123(;2%%%)
Geometrical 4 4 0.1456x10-8
moment of inertia 1 1/ A ™ 000073 50901x10%)
. . 2 0.000189
g stiffness  El 4
Bending stiffness 1/ A% MNm 150.4 (0.000186)
0.306x10
2 2
Area A 1/ A m 0.0167 (0.186x10%
. 2 3.980
Normal stiffness E-A 1/2 MN 3440 (3.828)
. Mass me 1/ kg 148500 5.5
Footing
Length Lt /A m 6.3 021
Mass ms 1/ a3 kg 756000 28.0
Structure Natural frequency fs A Hz 2 60
Damping ratio hs 1 % 6.0 6.0
Exciting acceleration @ A g 0.18 54
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Fig.2 A soil-pile-structure model system and locations of transducers
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Fig.4 Saturation apparatus of sand deposit
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-Fig.9 Excess pore pressures of far field
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Fig.11 Excess pore pressures in two different positions
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Fig.15 Bending moment time histories of pile-A
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Fig.17 Normal force time histories of pile-A and pile B
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CENTRIFUGE MODELING OF A SOIL-PILE-STRUCTURE SYSTEM DURING
SEISMIC GROUND LIQUEFACTION

Masayoshi SATO and Youichi TAJI

Dynamic behavior of an actual soil-pile-structure system during earthquake has been investigated using centrifuge
model tests in order to check its stability against soil liquefaction and particularly the effect of liquefaction on the
stiffness of group piles and its between soil. The model of this system, being composed of a 4 x 4 pile supported
structure and a sand deposit, was precisely constructed in a larger laminar container. It was found that the pile foundation
has no obvious efficiency in protecting the soil from liquefaction. The system, however, showed a sufficient capacity
against soil liquefaction for a seismic input level of 175 gal. This study also confirmed that dynamic centrifuge model
test technology is a very powerful tool for evaluating seismic stability of actual soil-pile-structure systems.
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