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Abstract

Deformation-failure behavior of sand varies considerably, depending on their primary
properties, such as grain shape, crushability and grain size distribution. To reveal the
significance of primary properties in sand deformation-strength characteristics is the aim
of present study. The preceding companion report dealt with the effects of primary prop-
erties on physical properties, and present report deals with the effects on mechanical
properties.

Some 80 sand samples with different grain shapes and grain size distributions were
prepared from three different kinds of sands. Drained triaxial compression tests were
performed on all the sand samples with the same relative density ; the observed deforma-
tion behaviors showed a remarkable influence of primary properties on deformation-fail-
ure behaviors.

Deformation hehaviors during consolidation and shearing, and failure behaviors were
examined. The conclusion is summarized as follows.

1) Clear correlation is found among compressibility during consolidation, shear rigidity
and dilatancy contractivity during shear. The sand that consists of more angular parti-
cles has a higher void ratio and is more compressive, less rigid and more contractive.

2> Shear strength is influenced by grain shape, crushability and grain size distribution,
the more angular, less crushable and better graded sand exhibits higher shear strength.

3) It is not true for the sands with different primary properties that the sand with higher
shear rigidity exhibit higher shear strength, which is believed generally true for a particu-
lar sand with different densities and different confining pressure.
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