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Estimation of Pre-loaded Stress Using Conventional Triaxial Compression Test
Equipped with Acoustic Emission Measurement

Koji ISHIBASHI, Saga University

Abstract

Conceptions about underground spaces such as storage excavations for radio-
active waste materials and compressed air show that depth of underground open-
ings will become deep. Within the range of depth in Civil Engineering field, it
is allowed to consider that geo-stress is in a state of equilibrium in  the
elastic stress state. The observed stress-strain relations in triaxial
compression testing of rocks under various confining pressures remind us that
natural ground does not always keep the balance of geo-stress in the elastic
stress state. This means that there are two points showing the same value of
stress on the stress-strain curve in the case of low confining pressures and
rock can be applied the stress exceeding its uniaxial compressive strength (UCS)
under the conditions of high confining pressures.

In order to cope with this problem, the author adopted acoustic emission
(AE) technique to conventional triaxial compression testing of rock for estima-
tion of geo-stress. The author has studied on the relation between Kaiser
effect of AE and relative pre-loaded stress level to UCS. In this study, con-
ventional triaxial compression tests of rock models were carried out and
AE activities in both brittle and ductile stress states were measured.
Through a series of tests using rock models, a new procedure to estimate the
pre-loaded stress in both stress states, was proposed.
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L:Load cell E:Displacement transducer
A:Amplifier S:AE transducer
A':Pre-amplifier D:Discriminator
:Rate/Total counter R:X-Y Recorder
:Oxygen cylinder T:Testpiece
iPressure-regulating valve
:Pressure-releasing valve

tPressure transducer

:Pressure indicator

:Piston B:Spherical seating
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