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TRIAXIAL COMPRESSION TEST AS AN ELEMENT TEST

Tsutomu TANAKA

Abstract

In a triaxial compression test under low confining pressure (07, < 0.1 ~ 0.5 kgf/cm?), effects of membrane
force and weight of the test material are relatively large, the test is not taken as an element test. The condition
where the triaxial compression test is taken as an element test should be clarified from the standpoint of
internal effective stress diagrams. In this paper, effective stress distributions within specimens during triaxial
compression tests (CD test and CU test) are clarified theoretically considering weight of test materials and
water, and the triaxial compression test as an element test is examined. The following results are then
obtained:

(1) Effective stress diagrams within the specimens during CD test and CU test are the same one as shown in
Fig. 7.
(2) Horizontal effective normal stress 0% is uniform within a specimen. Therefore, the relative error caused
by assuming 0} diagram to be uniform ROSc is nought, and a triaxial compression test is from the standpoint
of 0y diagram, considered to be an element test.
(3) Vertical effective normal stress 07 changes linearly within a specimen. A triaxial compression test is,
from the standpoint of 07 diagram, considered to be an element test and characteristics of deformation and
strength obtained from the test are considered to be significant in the following conditions:
(i) Characteristics of deformation

0, > 1.0 kgf/em? for Ry, < 1.0%,

0, > 0.2 kgf/cm® for Ry, < 5.0%.
(ii) Characteristics of strength

0,r> 1.0 kgf/cm? for Ra’zf< 1.0%,

0,5 > 0.2 kgffem? for Rgl, < 5.0%.

In the case of sandy soil and normally consolidated clay in which a cohesion ¢’ equals to zero and an

angle of shear resistance ¢’ is 30° e.g.:

0,5> 0.333 kgf/em? for Ro'zf< 1.0%,
055> 0.067 kgf/cm? for Ra'zf< 5.0%.

Where 0, and 0, are vertical and horizontal effective normal stresses at the center of a specimen respectively,
Ra’z is the relative error caused by assuming 0 diagram to be uniform and subscript f indicates the value at
failure of a specimen.
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