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Effect of fines content on strength of silty sands
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Abstract: An experimental study on sands with different content of nonplastic fines (particles smaller than 0.075 mm in
diameter) was performed. It was shown that the strength and strain of the silty sands were affected by fines content. Silty sands
with fines content of 6%, 9% and 12% exhibited static liquefaction under the confining pressure of 100 kPa, but samples with
fines content of 0%, 3% and 15% did not. And the static liquefaction disappeared under the confining pressure of 200 kPa. For
a kind of silty sands with certain fines content, the friction angle which was relevant to the residual stress difference was higher
than that to the peak stress difference, but the residual stress difference was quite low, because the increase of pore water was
fast, and counterbalanced the advantage of the increase from ¢/ to ¢/. The steady state line moved downward with the
increase of fines content. The strength of samples with different fines content was more sensitive to the confining pressure than
that of clean sand. The influence of fines content on void ratio was remarkable when the fines content was more than 12%. It
was shown that the void between load-bearing grains was not entirely filled with fines of low content and might be only filled
with the fines were on the contact of the sand grains. Silty sands with the sand-silt fabric were highly compressible and
exhibited typical strain-soften characteristics and instability under low confining pressure.
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Table 1 Physical properties of silty sands with nonplastic fines
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B1% ° Cy B RUME
0 2.709 1.547 1.583 1.278
3 2.709 1.568 1.602 1.271
6 2.711 1.685 1.605 1.267
9 2.712 1.957 1.623 1.284
12 2.712 2.373 1.641 1.265
15 2.714 2.719 1.682 1.228
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Fig. 1 The grain size distribution of silty sands with different
amounts of nonplastic fines
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Fig. 3 Curves of stress-strain relationship of samples
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Fig. 4 Curves of stress-strain relationship of FC9 under different
confining pressures
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Fig. 5 Brittleness index verus confining pressure
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Fig. 6 Curves of pore water pressure
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Table 2 Strength parameters of samples
. WA AR R PR A AR B BN HERR
WA/ C ) Fi¥Ji/kPa AR/ C D FiEJ)/kPa WA/ C ) Fi%kJ)/kPa
FCO 21.7 0 28.8 7.19 18.7 1.021
FC3 27.3 10.8 33.0 4.27 16.3 15.72
FC6 225 7.94 36.1 8.67 12.1 17.10
FC9 19.2 1.65 355 2.92 5.0 4.84
FC12 254 13.60 35.6 12.10 10.5 11.30
FC15 25.1 16.20 35.8 9.47 111 13.22
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Fig. 7 Steady-state lines of samples
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Table 3 4 and k of steady-state lines
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A 1117 1059 1.046 1.039 1.018 1.018
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Fig. 8 Woid ratio of samples versus fines content
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