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This was conducted to study the theory of “Multi-Directional Sliding Model” and 

verify its application with some series of element tests available for the stress condition 

with principal stress axis. Specifically, it aimed to study the inherent and induced 

anisotropic deformation-failure behavior of sand in general stress condition with the 

rotation of principal stress axis; and to evaluate and verify the model for sand with 

inherent and induced anisotropy.

A series of drained shear tests with the rotation of the principal stress axis are 

conducted on sand with inherent anisotropy using a hollow cylindrical torsional shear 

apparatus. The following points are clarified from the observation of deformation 

behavior of sand with and without the preshearing and stress loading history.

Inherent anisotropy on the mechanical properties of sand induced during 

deposition of sand particles in the specimen preparation process has notable effect on 

shear strength, shear deformation and dilatancy behavior. Shear strength and shear 

stiffness are both maximum at principal stress direction 2a equal to 0° and maximum at 

2a equal to 150°. The induced anisotropy of sand has notable influence on shear behavior 

and dilatancy behavior observed in the reloading process after preshearing. Shear strain 

and volumetric strain generated in the reloading process increases and decreases, 

respectively due to preshearing depending on the relative direction of principal stress. 

Shear stress paths observed in reloading process are also affected by the induced
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