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SURACHAI KOMENTHAMMASOPON : EFFECTS OF STRESS PATH
ON ROCK STRENGTH UNDER TRUE TRIAXIAL CONDITION. THESIS

ADVISOR : PROF. KITTITEP FUENKAJORN, Ph.D., P.E., 129 PP.

BIAXIAL/INTERMEDIATE PRINCIPAL STRESS/ROCK STRENGTH/FAILURE

The research objectives are to invent a true triaxial testing device to determine
the compressive strength of soft to medium strong rocks subjected to polyaxial stress
states, to investigate the influence of the intermediate principal stress on rock failure,
and to develop a three dimensional failure criterion for the rocks that can be applied in
the design and the stability analysis of geologic structures. The true triaxial testing
device is used to perform biaxial and polyaxial compression tests to investigate the
effects of stress path on rock strengths. Three different stress paths have been
implemented : (1) o; increases while o, is maintained constant; (2) o; and o, equally
increase; and (3) o increases while o, decreases (o, constant). The results indicate
that the stress path (1) with o, constant provides higher strengths than the stress path
(3). The intermediate principal stress (o2) notably affects the rock strengths. The
modified Wiebols and Cook criterion can well predict the biaxial compressive
strengths. For the polyaxial compression tests, five different stress paths have been
implemented: (1) o; increases while o, equals o3; (2) o1 increases while ¢, and o3
decrease (om constant); (3) o1 and 6, equally increase while o3 is constant; (4) o1 and
o2 equally increase while o3 decreases (om constant); (5) o1 increases with varied o3
and o3 (01 # 02 # 03). The first two stress paths are triaxial compression and another

two are triaxial extension while the last one is true triaxial stress condition. Under



v

triaxial compression tests, the stress path (1) normally provides higher rock strengths
than does stress path (2). Under triaxial extension tests, the stress path (3) yields
higher strengths than does the stress path (4). The trixial extension tests give higher
strengths than the triaxial compression tests. The intermediate principal stresses (o2)
have strong influence on different strengths of specimens under each stress path. As a
result the rock strengths from triaxial extension tests are always higher than the ones
from triaxial compression. The effect of 6, tends to be more pronounced under higher
minimum principal stress (o3) and therefore the triaxial tests with o constant
(reduced o3) usually yield lower strength than the ones with o, not constant. The
modified Wiebols and Cook criterion and the empirical Mogi criterion can well

describe the compressive strengths for all test conditions.
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