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Abstract

The process of localization of cracks and movement of the fracture process zone(FPZ) was
studied using the acoustic-emission(AE) techniques. The rate of AE events and sources of AE
activity were studied for mortar and rock specimens loaded in uniaxial compression. A series of
transducers could be used to detect an AE activity. Based on the time differences between
detection of the event at different transducers, source of AE activity could be detected. »

The rate of AE events increased sharply before peak load. The highest rate occurred just
after peak load was attained. The effective crack length estimated from the modified
linear-elastic fracture mechanics seemed consistent with the optical and AE measurements.
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The relation between stress vs. P-wave velocity
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Table 1. The variation of P-wave velocity at ultimate failure

Mortar | Concrete | Granite | Marble
Parallel to 3% 2% 48% 59%
loading axis decrease | increase | increase | increase
Perpendicular to | 3-7% 0-3% 25-35% | 10-15%
loading axis decrease | decrease | decrease | increase
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(2) Concrete (total number of samples : 112)

Fig. 9. Contour of AE sources determined by initial velocity at
zero stress, @ 1st approximation, ® isotropic,
and © anisotropic velocity, in Mortar and Concrete
specimen (Y-Z plane)

(2) Concrete (total number of samples : 117)

Fig. 10. Contour of AE sources determined by the variation of
P-wave velocity at each direction in 0-100% stress of
failure strength, @ 1st approximation, ® isotropic,

© anisotropic velocity, @ view of failure plane, in Mortar

and Concrete specimen
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(2) Marble (total number of samples : 131)

Fig. 11. Contour of AE sources determined by initial velocity at
zero stress, @ isotropic, ® and anisotropic velocity, in

Granite and Marble specimen (Y-Z plane)
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(2) Marble (total number of samples : 163)

Fig. 12, Contour of AE sources determined by the variation of

P-wave velocity at each direction in 0-100% stress of
failure stress, @ isotropic, ® anisotropic velocity, ©
view of failure plane, in Granite and Marble specimen
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(a) Granite

X-Y plane
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X-Z plane

0-40% of
failure load
{b) Marble
Fig. 13. Contour of AE sources for each specimen in 0-40%,
40-80%, and 80-100% stress leve!l of failure stress

40-80% 80-100%
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