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Abstract: The dynamic shear modulus and damping ratio are important parameters for describing
the dynamic characteristics of the soil. In this study, the dynamic deformation characteristics of
red clay under bi-directional dynamic load was investigated by using a SDT-20 dynamic triaxial
apparatus. The impact of moisture content, consolidation stress, consolidation ratio, and radial
dynamic load amplitude, on the dynamic deformation characteristics of red clay, such as the hys-
teresis loop, dynamic shear modulus, dynamic stress-strain relationship, and damping ratio,

were analyzed. The experimental results show that when the phase difference was 0 and all other
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conditions were the same, the dynamic shear modulus of the red clay decreased with the increase
of radial dynamic load amplitude. The relationship between the dynamic shear strain of the red
clay and vibration frequency was approximately demonstrated by an exponential function under a
bi-directional dynamic load, and there was a critical cycle number Ndc. With the increase of mois-
ture content and consolidation stress, the failure mode of red clay changed from tensile damage to
compression damage. Tensile damage was more likely to happen with the increase of radial dy-
namic load amplitude. The change of the damping ratio did not present a certain rule with the in-
crease of dynamic shear strain under bi-directional dynamic loading. When the dynamic shear
strain was less than 1%, there was no regular pattern in the change of the damping ratio, while
the dynamic shear strain was more than 1%, and the damping ratio was stable with the increase
of dynamic shear strain. The radial dynamic load amplitude had no obvious impact; however, the
moisture content had an effect on the damping ratio. When the moisture content was less than
20% , the damping ratio increased with the increase of moisture content; while the moisture con-
tent was more than 20%, its influence on the damping ratio was negligible. This study could be
used as a reference for the further design of dynamic deformation characteristics and numerical
calculation.
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