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Abstract: The effects of cyclic loading frequency and silt content on the liquefaction potential and char-
acteristics of sandy soil have been extensively studied, but the understanding remains insufficient.
Based on Fujian standard sand, a type of sandy soil with particle size below 0.5 mm was selected,
which was then mixed with silt particles sieved from the Yellow River silt in Yinchuan. Using the KTL
dynamic triaxial test system, consolidated undrained cyclic triaxial liquefaction tests were conducted on
soil samples with relative densities of 30% and 70% and silt contents of 0%, 20%, 40% , and 60%
under cyclic loading frequencies of 0.1 Hz and 1 Hz, respectively. The results showed that compared to
the 1 Hz load, under 0.1 Hz load, the stable deformation phase had a longer duration and a higher
number of cycles. The amplitude of pore pressure fluctuation became larger after initial liquefaction,
showing significant dilatancy. However, the liquefaction strength under 0.1 Hz was lower than that un-

der 1 Hz, and the axial double amplitude strain increased sharply under 0.1 Hz loading. This liquefac-
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tion mode should not be classified as "cyclic mobility". Under 0.1 Hz load, the movement and friction

between soil particles were more sufficient, the strength of the whole soil sample could be mobilized in

both tensile and compressive directions, and the stress-strain hysteresis loop was relatively symmetrical

and well-developed. In contrast, under 1 Hz load, stress concentration occurred due to softening at the

top of the sample. From the deformation growth stage, the dynamic stress attenuated, and the stress-

strain hysteresis loop showed obvious tensile-compressive asymmetry. During the deep liquefaction

stage, the sample lost its stiffness and bearing capacity in the tensile direction. In general, compared to

the 1 Hz load, under 0.1 Hz load, the pore pressure develops more slowly and reaches a lower final val-

ue, the strain initially develops slowly and then accelerates, and the liquefaction resistance is lower.

Regardless of cyclic loading frequency and relative density, as the silt content increases, pore pressure

rise and strain development become faster, and the liquefaction resistance shows a decreasing trend.

Keywords: sandy soil; silt content; cyclic triaxial test; cyclic loading frequency; liquefaction potential
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Fig.1 Particle size distribution curves of all samples
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mixtures and soil sample schemes
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