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Experimental Study of Liquefaction Characteristics of Saturated Silt
Based on the Cumulative Dissipated Energy
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Abstract: Liquefaction of saturated silty soil can easily occur during strong earthquakes.To inves-
tigate the liquefaction of a saturated silt mixture,a series of cyclic triaxial tests is conducted.Some
factors such as clay particle content, relative density, effective confining stress, and cyclic stress
ratio are examined by analyzing the cumulative dissipated energy for triggering liquefaction. The
results show that for low (high)values of clay particle content,an increase in clay particle content
with the same relative density leads to a decrease (increase) in cumulative dissipated energy. The
effective confining pressure and relative density have strong effects on the cumulative dissipated
energy. However, the cumulative dissipated energy is independent of the cyclic stress ratio for the
specimens with constant relative density and confining pressure.
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Fig.1 Calculation of weekly energy dissipation in cy-

clic triaxial test
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Table 1 Physical properties of silt
TURLZH 1%/ Yo M1
0.25~0.075 0.075~0.005 <20.005 1P
2.69 40.7 54.9 4.4 6.5
x2 BIMNESHREEREH
Table 2 Size distribution and plastic indexes of the mixed silts

TURLZH 1L/ %6

ESY TR

5 SRR EL TP
0.25~0.075 0.075~0.005 <20.005
1 40.7 54.9 4.4 6.5
2 39.2 52.8 8 6.8
3 37.5 44.5 12 7.4
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Table 3 Schemes and results of dynamic triaxial tests

R FRE THE oo AMEIE NS WALIR FEHREEW
5 /% /(geem ) ¢’ /kPa W CSR W Ny /(k]+m %)

1 4.4 1.39 50 0.312  72.3 26.18
2 4.4 1.39 50 0.504  17.3 27.24
3 4.4 1.39 100 0.231  95.6 55.23
4 4.4 1.39 100 0.272  41.3 59.64
5 4.4 1.39 100 0.349  35.2 56.8
6 4.4 1.39 150 0.241  67.7 89.2
7 4.4 1.39 150 0.294  48.3 90.4
8 4.4 1.39 150 0.355  26.5 86.1
9 4.4 1.50 50 0.361 152.5 31.87
10 4.4 1.50 50 0.442  42.3 32.34
11 4.4 1.59 50 0.453  99.3 38.83
12 8 1.39 50 0.281  52.3 21.47
13 8 1.39 50 0.361  23.4 22.92
14 8 1.39 50 0.425  14.5 22.33
15 8 1.39 100 0.156  108.4 46.27
16 8 1.39 100 0.277  35.3 43.72
17 8 1.39 100 0.329  28.2 45.65
18 8 1.39 150 0.315 106.3 68.17
19 8 1.39 150 0.355  28.4 72.44
20 8 1.50 50 0.409  33.3 26.6
21 8 1.50 50 0.544  18.5 27.98
22 12 1.39 50 0.250  78.3 34.52
23 12 1.39 50 0.383  26.5 36.65
24 12 1.39 100 0.248  63.6 68.23
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Fig.2 Test result of soil sample No.2
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Fig.3 Relationship between clay content and ener-

gy dissipation in silt liquefaction
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Fig.4 Relationships between dry density and energy dissi-
pation in silt liquefaction
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Fig.5 Energy dissipation in silt liquefacion under different

effective confining pressures
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Fig. 6 Relationship between the cyclic stress ratio and

energy dissipation in silt liquefaction
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