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Seismic Damage of Pile Foundations due to Sand Liquefaction
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¢ Measure the acceleration, excess pore pressure, displacement, and strain
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Assessment of Modal Parameters
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+ Natural frequency of the pile-superstructure was 10.2 Hz and 12.5 Hz for
Models 1 and 2.

+ Natural frequency reduced by 20-25% and 50-60%, and the damping ratio
increased by 20% and 50% at partial and full liquefaction (Lombardi, 2014).
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Comparison of Excess Pore Pressure

" 0.4 m depth

' 0.4 m depth

3r 3L
@ 0 g 0 |
5 IQF===========-==----- g ()]
5 0.8 m depth 5 0.8 m depth
e 5l g 51
2, 2,
S 0 )
] 1
1.2 m depth 1.2 m depth
10f 10k

AN

5t . WA | 5t |
Excess pore pressure Excess pore pressure
0 - = -In1t1a1 effectlve vertlcal stress 0 -- -Inltlal effectlve vertlcal stress
0123456789101112131415 0123456789101112131415
Time (s) Time (s)
Model 1 with medium-dense Model 2 with dense sand

¢ Excess pore pressure buildup slightly lower in Model 2 than in Model 1
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Comparison of Acceleration
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Comparison of Peak Bending Moment
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Conclusions

B It was important to consider the behavior of the ground,
when evaluating the superstructure response in liquefied
medium-dense sand.

B There was an overall stiffer response of liquefied dense sand
than liquefied medium-dense sand.

B Maximum pile bending moment appeared near the soil
interface in liquefied medium-dense sand, and it occurred
at the pile head in liquefied dense sand.

B The obvious pile group effect was observed in liquefied
dense sand stratum, but it was insignificant in liquefied

medium-dense sand stratum.
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