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AE MONITORING DURING THE IN-SITU DIRECT SHEAR TEST
APPLIED TO AN UNDERGROUND CAVERN
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By Tsuyoshi ISHIDA, Tadashi KANAGAWA, Shunji SASAKI and Yoshihiko URASAWA

Acoustic Emission (AE) activity was monitored using eight sensors during the in-situ
direct shear test of slate, in order to develop the method for predicting the failure of

hard rock around a deep underground cavern. AE activity increased rapidly just before

the final failure, The distribution of epicenters demonstrated that the failure process in

the test block was consistent with the process expected by many researchers.

Moreover, the observation of the finally fractured plane showed that AE epicenters

clustered in the part of intact rock, but were almost not distributed near the pre-

existing joints. These results suggest that AE monitoring is one of good methods for

predicting the fracture which newly occurs around an underground cavern,

Keywords : Acoustic Emission (AE), monitoring method, underground cavern, rock

Jfracture, rock mechanics
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Fig.1 Test block of the in-situ direct shear test and locations
of AE sensors (1,2, ---,8)
(i, j, -, r). The large arrows show the normal and

and displacement gauges

shear loads applied to the test block.
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Fig.2 Block diagram of the AE measuring system.
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Fig.3 Locations of transmitters and a receiver in the

experiment on the directivity of an AE sensor.
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Fig.5 Relation between travel time and distance in the

experiment on directivity of an AE sensor.
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Fig.6 Variations of AE occurrence rate, shear load, shear displacement and vertical displacements

during the experiment.
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the AE event whose waveforms are shown in Fig.8.)
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Fig.8 Waveforms of an AE event. This event occurs at
about 70s preceding failure. Arrows show the

initial wave motions of P wave propagated.
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Fig.11 Contour of the fractured plane by the shear test.

Numerals indicate the height in “cm”. Hatched parts
show concavities lower than the expected shear

plane.
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Photot Fractured plane of the test block turned over. This
photo shows the upper fractured plane, but all of the
other figures show the lower fractured plane. There-
fore, concave and convex, right and left with the
horizontally loading direction are converse between

this photo and the other figures.
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Fig.13 Horizontal movement of the test block with time, The movement of front side of the test biock is shown by

drawn solid lines. (Displacement and rotational angle are exaggerated. )
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