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Abstract

In order to investigate the fundamental characteristics of deformation behavior of sand
under general stress conditions involving the rotation of the principal stress axes, a series of
drained tests was carried out on dense anisotropic sand using a hollow cylinder torsional
shear apparatus. The hollow cylindrical specimens have an anisotropic fabric formed by the
parallel alignment of particles induced during the sand deposition in a mold, and are tested
under principal stress axes rotation maintaining the values of the three principal stresses
constant.

The experimental results showed that the shear deformation of sand under the rotation
of principal stress axes and the effects of the inherent anisotropic fabric on the deformation
behavior are considerably large. It was indicated that the anisotropic deformation charac-
teristics can be explained by takirig account of the predominant sliding occurring on the
bedding pléne, irrespective of whether the principal stress axes rotate or not. This consider-
ation seems to be supported by the fact that the bedding plane has the lowest value of the
resistance against shear stress, owing to the horizontal alignment of subelongated sand
particles.
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Fig.1 Schematic diagram of the hollow Fig.2 Test apparatus ; (a) loading and measuring system, (b)

cylinder torsional shear apparatus
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Element in Cylindricat Coordinate System

Idealized stress and strain condi-
tions in a hollow cylindrical ele-
ment ; (a) hollow cylinder speci-
men subjected to axial load F,
torque 7, inner cell pressure p
and outer cell pressure pi (b)
stresses on an element, (c) de-
formed specimen, (d) strains in
an element
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Fig.4 [llustration of stress
state ; (a) principal
stresses on an element,
(b) Mohr’s circle repre-
sentation of stress
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Illuatration of stress in-
crement state ; (a) princi-
pal stress increments on
an element, (b) Mohr’s
circle representation of
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Fig.6 Illustration of strain in-
crement state ; () princi-
pal strain increments on
an element, (b) Mohr’s
circle representation of

stress increment strain increment
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Fig.7 Representation of shear stress and strain states on the a- plane ; (a) stress path, stress

vector and stress increment vector on the normalized stress plane, (b) strain path and strain
increment vector on the strain plane
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Fig.8 Prescribed stress paths on the normalized stress pland for : (a) F test, (b) R test
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