B A3, d3deh-3es] TUNNEL & UNDERGROUND Vol. 10, 2000, pp. 59-69
Vol. 10, 2000, pp. 59~69 J. of Korean Society for Rock Mech.

o 9l BI2|EC| ASHYAST 0lANEIS SH0| Bet oin
ABF" - ojFel”

A Study on the Measurement of Acoustic Emission and Deformation
Behaviors of Rock and Concrete under Compression

Hyun-din Shim, Chung-in Lee

ABSTRACT Acoustic emission is a burst of microseismic waves generated by microscopic failure due to deformation in
materials. The study on the detection of initiation and propagation of microcracks from acoustic emission measurement is
very important for the evaluation of the stability of underground rock structures by the nondestructive testing method. In this
study, acoustic emission was measured under uniaxial stiffness loading test used to obtain the complete stress-strain curves
of marble and concrete used as reinforced materials of rock structures. The analysis of acoustic emission parameters and
source location were performed to discuss the characteristics of the deformation and failure behavior of rock and concrete.
And acoustic emission was measured under cyclic loading test to verify the Kaiser effect associated with the damage of
materials, in situ stress of rock, and stress history of concrete structure.
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Table 2. Physical and mechanical properties of rock and
concrete specimens

Sample
32 AIREE Properties Marble Concrete
3.2.1 =AY AA Bulk specific gravity 272 221
A1 -S F3EL7) YA vl MTS A+2 2] 84 Apparent porosity (%) 0.22 8.73
7] (Model 315.02A-01)E o] 831} B 28437 P-wave velocity(m/sec) 3760 3900
= e A A ) a ) Eo] ML vhials w32 S-wave velocity (m/sec) 1890 1940
AFANY AYAAZA aA sEzald, APEA7], Uniaxia ﬂfjggr;g;f;ve 720 290
FLFFRA, AAE AT 59 vl Yoz Tysol ——
gor, st AP Lo S AAlsle] 272 £ (X 10°kg/em?) 432 246
$E8F 136 9] AL, 2E I 1.08X 10°kg/cm Poisson's ratio 0.27 0.23
Table 1. Mix proportion of concrete specimen
W/C S/A Unit Material Weight (kg/m”)
(%) (%) Water Binders Coarseaggregate | Fineaggregate AFEagent
45.0 38.0 158 351 681 1144 0.527
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Fig. 2. Photograph of MISTRAS 2001 system
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Fig. 3. Diagram of method for determining AE velocity
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for marble, a:99.4 mm, b : 60 mm, c: 150 mm,
d:80.11 mm for concrete]
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Fig. 5. Sketch showing the loading path in incremental
cyclic loading test
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Fig. 6. AE waveform used in determining the velocity of
marbie
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Fig. 7. The complete stress-strain curve in marble
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Fig. 11. Stress-strain curve from incremental cyclic load-
ing test for marble specimen
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Fig. 12. Stress-strain curve from incremental cyclic load-
ing test for concrete specimen
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Fig. 16. Plot of AE source location for marble specimen (a) stressed up to 20% of maximum stress (b) stressed up

to 80% of maximum stress (c) after failure
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