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Abstract: The stress-strain relationship of soil is nonlinear, characterized by the degradation of shear modulus with in-
creasing strain and hysteresis loop under cyclic loading. Investigating the nonlinear characteristics of soil is of great im-
portance for accurately analyzing the deformation of soil. This work conducted resonant column tests on cement-stabilized
silty clay in the small- to medium-strain range, to investigate the variations of shear modulus and damping ratio with in-
creasing shear strain under different confining pressure conditions. The effects of dosage, curing age, and confining pres-
sures on the strain-dependence of the shear modulus and damping ratio were characterized. The test data and analysis
show that the shear modulus decreases with the increase of shear strain, and the rate decreases with the increase of confi-
ning pressure. The damping ratio increases with the increase of shear strain, and the rate decreases with the increase of
confining pressure. There is a specific correlation between damping ratio and shear modulus, which is not affected by
dosage, curing age, and confining pressure. In addition, the strain-dependence of shear modulus was characterized by
Hardin-Drnevich model, and the model parameters were found to vary with water-to-cement ratio and confining pressure.
The correlation between damping ratio and shear modulus is characterized, which can be used to predict the strain corre-
lation of damping ratio in conjunction with the asymptotic line model of shear modulus strain correlation.
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