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Abstract: Saturated loose sand containing low non-plastic fines is prone to static liquefaction subjected
to undrained monotonic loading; this phenomenon is normally termed as static liquefaction, which is
affected by various factors, such as non-plastic fines content, particle gradation and confining pres-
sure. However, limited work focused on sandy soils in medium-dense state and especially the effect of
silt size on the liquefaction potential of the sandy soils; thus, in this study, a series of strain-controlled
monotonic undrained triaxial compression tests are conducted on a single base sand mixed with three
different essentially non-plastic silts at three different fines content (FC = 10%, 20%, 30%) and
three different confining pressure (50 kPa, 100 kPa, 200 kPa). The relative density of all soil samples

was the same and has a value of 50%. The results show that: (1) Under otherwise identical condi-
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tions, the maximum porosity ratio and the maximum porosity ratio increase with the increase in the

average particle size ratio R, in the range of 10~65.76, where R, is defined as the ratio of the average

particle diameter of the base sand to the non-plastic silts; (2) the peak deviatoric stress of sandy soils

tends to decrease nearly linearly with the increase in R, when FC = 10% and 20% ; however when

FC = 30%, the peak deviatoric stress rapidly decreases as R, reaches a critical value and then re-

mains unchanged or slightly decreases with the further increase in the R,; and (3) complete static lig-

uefaction of sandy soils could occur at medium dense state at high fines contents. In addition, static liq-

uefaction is more likely to occur when the R, become larger. Therefore, it is necessary to consider the

adverse effect of not only the content of low-plastic fines but also the size of low-plastic fines on und-

rained strength of sandy soils.

Keywords: fine size; fine content; static liquefaction; sandy soils; undrained triaxial compression test
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Fig.1 Grain size distribution curves of clean sand (S) and

three kinds of quartz powders (I, II, III)
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Table 1 Basic physical parameter of clean sand and three
kinds of quartz powders
PR S AR AR AT
G, 2.655  2.682 2.663 2.67

dyy/mm  0.116  0.0015 0.001 2 0.000 9
dy/mm  0.156  0.008 6 0.004 1 0.001 8
dsp/mm  0.217  0.0217 0.011 5 0.003 3
dso/mm  0.248  0.0297 0.015 8 0.004 8
Crna 0.855 1.49 1.853 2.242
Cnin 0.552  0.527 0.591 0.86
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Fig. 2 SEM images of clean sand and three kinds of quartz

powders under optical microscope
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Fig. 3 Curves of maximum void ratio and minimum void
ratio with fine grain content in three kinds of

fine-grained sands
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Table 2 Cases of undrained triaxial compression tests for

sandy soils

R REAHS FC/%  oi/kPa e @/ ()
Ccul 50 0.698

S Cu2 0 100 0.693 33.2
CuU3 200 0.689
CU4 50 0.612
CU5 10 100 0.608 34.6
Cu6 200 0.602
Ccu7 50 0.554

SI Ccus 20 100 0.550 33.0
CuU9 200 0.541
CU10 50 0.551
CU11 30 100 0.543 32.5
CUI2 200 0.530
CU13 50 0.585
CU14 10 100 0.580 34.7
CUl5 200 0.573
CU16 50 0.553

SII Ccu17 20 100 0.548 31.4
CU18 200 0.538
CU19 50 0.579
CuU20 30 100 0.568 17.8
cuzl 200 0.551
Ccu22 50 0.639
cuz3 10 100 0.633 32.4
CuU24 200 0.625
Ccu2s 50 0.659

SIII CuU26 20 100 0.648 29.3
cuz7 200 0.639
cuzs 50 0.761
Ccu29 30 100 0.753 16.2
CU30 200 0.737
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Fig. 4 Influence of fine content on stress strain curves and stress paths for three sandy soils under a confining pressure of 100 kPa
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Fig. 5 Influence of fine size on stress strain curves and stress paths for three sandy soils under a confining pressure of 100 kPa
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