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Experimental Research on the Deformation of Sand under
Principal Stress Back-and-forth Rotation
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Abstract: This paper develops a new control module for a hollow cylinder apparatus (HCA),
which allows principal stress to rotate back-and-forth at any angle. A series of experiments on
Toyoura sand are conducted. The results indicate that the effects of both the amplitude of the
rotation angle and the initial direction of the principle stress on the deformation of sand should
not be ignored. Furthermore, sand may expand when principal stress rotates back-and-forth due
to the "wedging effect”". However, this will not happen when principal stress rotates continuously.
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Table 1 Formulas for the calculation of stresses and strains of the specimens (references[9])
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Stress path of the back-and-forth rotation of principal stress
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Fig.2 Relationship between volumetric strain and number of load cycles (test series | )
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