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(22) CRACK TENSOR FOR DISCONTINUOUS MATERIALS AND
ITS EFFECT ON THEIR MECHANICAL PROPERTIES

Saitama University Suzuki, K.
Oda, M.
Suzuki, H.

Abstract

A second rank tensor Fij called crack tensor has been introduced to show
crack geometry for discontinuous geological materials. Uniaxial compression
tests on gypsum plaster samples with random cracks are reported to examine the
applicability of crack tensor in practice, with the following conclusions.

1) The first invariant of crack tensor F;5 is important as an index measure
for evaluating the crack intensity which is related to the number and dimension
of cracks.

2) The measure ' which is deduced form the second invariant of the deviatric
part shows a distance from an isotropic crack system. It is important as an
index for measuring the degree of anisotropy due to the prefered alignment of
discontinuity, and is powerful to evaluate the mechanical anisotropy of cracked
materials.

3) The principal axes of the crack tensor are identical to the principal
axes of crack anisotropy. There is no doubt that the principal axes as well as
the measure is very important in the analysis of anisotropy of anisotropic
discontinuous materials.
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