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NUMERICAL EXPERIMENT OF ACCELERATION RESPONSE IN FREE
LIQUEFACTION FIELD
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Abstract: Soil liquefaction would make ground failure and have effect on ground acceleration in addition. The
liquefaction numerical simulation experiment of free field by the Finn model is realized; and the acceleration
response question of liquefaction field has been studied. The study results indicate that: the liquefaction field
acceleration response amplitude has relations with input acceleration amplitude, the acceleration magnification
factor in liquefaction field decreases along with the increasing input seismic amplitude. The acceleration response
essential feature of liquefaction field is low-frequency amplification, high-frequency reduction, the low-frequency
amplification effect is higher than the high frequency reduction effect obviously. The dry sand elastic field also has
the low-frequency amplification and high-frequency filter effect, but the effect of liquefaction field is more remarkable
than that of elastic field. Regarding the low frequency excitation, if the liquefaction field acceleration enlarges, and
the field have liquefied, then the field acceleration weakens. If the liquefaction field acceleration enlarged, but the
field had still not liquefied, then the field acceleration maintained the stable forced oscillation condition. The

elastic field acceleration response increased gradually from field bottom to top, the acceleration magnification in
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field surface is most remarkable, the acceleration magnification of liquefaction field is most remarkable in the field

middle spot. The acceleration response frequency characteristic is not bright with high amplitude input, the

liquefaction field acceleration response frequency characteristic is quite obvious with the low acceleration

amplitude and low frequency input. If the acceleration magnification factor in conventional elastic field is used to

anti-seismic design of underground structure, it will lead the underground structure to be unstable. Research results

will provide a theoretical and experimental basis for the dynamic analysis of underground structures passing

through liquefied soil layer.

Key words: soil mechanics; liquefaction; excess pore water pressure ratio; acceleration magnification
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liquefaction numerical experimentation in free field
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Table 4 Liquefied field, elastic field acceleration response

magnification factor comparative table
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2 0.1 15.00 135 0.403 0.597
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4 0.1 5.00 IE% 2.081 1.087
5 0.1 2.00 1E3% i 3.834 1.541
6 0.1 1.50 1E3% i 5.666 5222
7 0.1 1.00 EZ % 8.459 3.365
8 0.1 0.50 EZ % 9.138 3.167
9 0.1 0.25 1E3% 4759 2.466
10 0.1 - El Centro #4939 2.604
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12 0.1 - S L M R 5.627 2.784
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