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Abstract

To investigate the influence of seismic wave frequency on the liquefaction characteristics of satu-
rated sandy soil, shaking table model tests were conducted using EI-Centro seismic waves with dif-
ferent frequencies. A saturated sandy soil model with a relative density of 78% was subjected to
seismic loading, and the variations of excess pore water pressure, excess pore pressure ratio, and
settlement under different frequency conditions were analyzed. The experimental results indicate
that complete liquefaction occurred under frequencies of 1 Hz and 2 Hz. The liquefaction time was
approximately 110 s for the 1 Hz condition and about 65 s for the 2 Hz condition, during which the
excess pore water pressure rapidly accumulated and led to the loss of effective stress. When the
frequency increased to 4 Hz, only partial liquefaction occurred near the surface layer, while the
middle and lower layers did not reach the liquefaction criterion. With the increase of vibration fre-
quency, the overall liquefaction intensity of sandy soil decreased, the settlement reduced signifi-
cantly, and the critical liquefaction acceleration increased. The results demonstrate that seismic
wave frequency has a significant influence on the development of sandy soil liquefaction, and low-
frequency vibration is more likely to induce liquefaction in saturated sandy soil. A quadratic poly-
nomial relationship between critical liquefaction acceleration and frequency was established based
on experimental data, providing a reference for site liquefaction evaluation and engineering anti-
liquefaction design.
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Table 1. Soil physic parameters

F 1 EMYBESH

¥ RIREIKEI% R L kg/m? AN K2 1% R 8% b
Fitb+ 6.01 1.65 28.65 25 2.65
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FHRIIR, SER AR, BTG, AR LAORIIRE S BRI 026k, S

i 31.37°,
Figure 1. Undisturbed ring knife specimen
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Figure 2. Shaking table and model box
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Table 2. Test conditions
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Figure 3. Time course curve of El seismic wave acceleration
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Figure 4. Sensor layout of the model
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Figure 5. Sandy soil specimen before and after 1 Hz vibration
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Figure 6. Time-history curves of excess pore water pressure under different frequencies
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Figure 7. Time-history curves of excess pore pressure ratio under different frequencies
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Figure 8. Critical liquefaction acceleration at different frequencies
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