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CHAOWARIN WALSRI : COMPRESSIVE STRENGTH OF SANDSTONE
UNDER TRUE TRIAXIAL STRESS STATES. THESIS ADVISOR :

ASSOC. PROF. KITTITEP FUENKAJORN, Ph.D., PE., 78 PP.

ROCK/TRUE TRIAXIAL LOAD FRAM/ INTERMEDIATE PRINCIPLE STRESS/

MAXIMUM PRINCIPAL STRESS

The objectives of this research are to determine the compressive strengths
of three types of sandstone subjected to polyaxial stress states, and to develop a
three-dimensional failure criterion of the rocks that can be readily applied in the
design and stability analysis of geologic structures. The efforts involve
determination of the maximum principal stress at failure of the sandstone
samples under various intermediate and minimum principal stresses, and
development of a mathematical relationship between the three stresses at failure.
The sandstone samples belong to the Phra Wihan, Phu Phan, and Phu Kradung

formations. They are prepared to obtain 50x50x100 square mm. A polyaxial

loading frame is used to apply constant 6, and o3 onto the specimen while the

o1 is increased until failure. The applied 6, and o3 at different magnitudes are

varied from 0 to 15 MPa. A minimum of 20 samples are tested for each rock
type, depending on the consistency of the strength results. The failure stresses
are measured and modes of failure are examined. The three-dimensional
strength criterion is derived by presenting the octahedral shear strength as a

function of the octahedral mean stress.
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The strength results clearly show that o, affects the maximum stress, o, at
failure for three sandstones. This phenomenon agrees with those observed
elsewhere. Under true triaxial compressive stresses the modified Wiebols and Cook
criterion can predict the compressive strengths of the tested sandstones reasonably
well. Due to the effect of 6, the Coulomb criterion can not represent the rock
strengths under true triaxial compressions, particularly under high o, to o3 ratios. It
is postulated that the effects of the intermediate principal stress are caused by two
mechanisms working simultaneously but having opposite effects on the rock
polyaxial strengths; (1) mechanism that strengthens the rock matrix in the direction
normal to o; - o3 plane, and (2) mechanism that induces tensile strains in the
directions of 6, and o3. The intermediate principal stress can strengthen the rock
matrix on the plane normal to its direction, and hence a higher differential stress is
required to induce failure. It is believed that the relationship between 6, magnitudes
and the degrees of strengthening can be non-linear, particularly under high o;. Such
relation depends on rock types and their texture (e.g., distribution of grain sizes, pore

spaces, fissures and micro-cracks, and types of rock-forming minerals).
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