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TENSILE STRENGTH/ INTERMEDIATE PRINCIPAL STRESSES/

SANDSTONE/POISSON’S RATIO/ BRAZILAIN TENSION TEST

The objectives of this research are to determine the effect of the intermediate
principal stress on the tensile strength of rock samples and to derive a failure criterion
for rocks under tension. The effort involves (1) determination of the rock tensile
strengths as affected by the stresses parallel to the incipient crack plane, (2)
determination of the elastic parameters from the Brazilian samples using a polyaxial
load frame, and (3) derivation of a three-dimensional tensile strength criterion. Three
types of sandstone are used as rock samples Phu Phan, Phra Wihan and Phu Kradung
sandstones. A minimum of 20 samples are tested for each rock type. The test method
is similar to the standard practice specified by the American Society for Testing and
Materials, except that constant axial stresses are applied on the disk surface during
line loading. These stresses are varied from 0, 5, 10 to 15 MPa. The measured elastic
parameters are used to assist in determining the induced stresses at the crack initiation
point. The new tensile failure criterion presents the octahedral shear strength as a
function of mean stress.

The results from the Brazilian tension tests under axial compression suggest
that the axial stress may cause tensile strains in the directions of 6, and o3. Due to the

effect of the Poisson’s ratio, 6, can produce tensile strains in the directions normal to



III

its axis (or on the plane parallel to o, and 63). These tensile strains increase from the
minimum on the mid-section plane to the maximum on the specimen surfaces where
the rock can freely dilate. These tensile strains cause splitting tensile fractures of the
rock specimen. The Coulomb and modified Wiebols and Cook failure criteria derived
from the characterization test results predict the sandstone strengths in term of J,"” as
a function of J;. The Coulomb criterion over-estimate the second order of the stress
invariant at failure by about 20% while the modified Wiebols and Cook criterion fails

to describe the rock tensile strengths.
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