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Abstract

Liquefaction of saturated sand is a common engineering geological disaster under cyclic dynamic
seismic loads, which often causes great damage to engineering structures. In order to further ex-
plore the liquefaction characteristics of saturated sand under different density, a vibration loading
test of the saturated sand with relative density of 66%, 78% and 90% was carried out under six
conditions. The liquefaction laws of saturated sand with different densities under earthquake con-
ditions are studied by calculating and analysing the development and evolution laws of excess pore
water pressure, excess pore pressure ratio, acceleration response and soil settlement. The findings
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indicate that the degree of liquefaction in saturated sand increases with the peak value of seismic
wave loading, while the liquefaction resistance decreases gradually. The compactness of the sand
has been found to be directly proportional to its resistance to liquefaction.
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Figure 1. Schematic diagram of the model box
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Figure 2. Particle size distribution curve of test soil sample

2. RIS RERORIE 53 Th Lk

Table 1. Soil parameters

=1 EMYRESY

+-ke RIRE K% RARTE FE [kglm? TR 27K 2 1% FERLE /% LLE
Frwb+ 6.01 1.65 28.65 25 2.65
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FEEJE /78 100 kPa. 200 kPa. 300 kPa. 400 kPa %% (a1 fif 2% F #EAT R85 . BTY1E 24 0.8 mm/min, 56

DOI: 10.12677/hjce.2025.142030 266 TARTHE


https://doi.org/10.12677/hjce.2025.142030

WRE

TEFE e SRR R A B DA R R, BT RSN 4 mm REEERR, FEEREUC T BN AR, R B
26 =K, MmN EEE S, SCREEE )G EE AT .

EH 50 HiHE P A5 X R AR b B B A0 T B 5 BE S D R ) 2 T R KO R, LA R,
R? = 0.99, R4 P4 g R Al 43 1% X MR b BT SRS S 80 W BEBE M 31.37°, %2R 7174 0.26 kPa.

Figure 3. Undisturbed ring knife specimen
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Figure 4. Time course curve of seismic wave acceleration
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Table 2. Shaking table test conditions
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1 El-Centor H1 729 0.1g 20s
2 El-Centor 175 0.2g 20s
3 El-Centor 72 03g 20s
4 El-Centor H17E 3% 0.4g 20s
5 El-Centor M2 05¢g 20s
6 El-Centor 75 I 0.6¢ 20s
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Figure 5. Sensor layout of the model
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Figure 6. Time history curves of acceleration at different depths
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Figure 7. Comparison before and after liquefaction
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Figure 8. Curve of ultra-static pore water pressure over time
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Figure 9. Hyperstatic pore pressure ratio curve over time
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