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Twin-peak Frequencies of Acoustic Emission Due to the Fracture of Marble and Their Possible Mechanism

DENG Jianhui'?, LI Linrui'?, CHEN Fei’, LIU Jianfeng'*, YU Jian*
(1.State Key Lab. of Hydraulics and Mountain River Eng., Sichuan Univ., Chengdu 610065, China; 2.College of Water Resource & Hydropower,
Sichuan Univ., Chengdu 610065, China; 3.School of Architecture and Civil Eng., Chengdu Univ., Chengdu 610106, China)
Abstract: Acoustic emission (AE) is a transient emission of elastic energy due to the micro cracking of rock under loading and is widely used in
the various tests of rock mechanics. By now, both parametric analysis and positioning analysis are the most frequently applied techniques in AE to
describe the evolution of micro cracking in rock specimen under loading. However, micro cracking can be divided into two types, i.e. shear crack-
ing and tension cracking. It is still an unexplored problem that whether AE signal can reveal the two cracking types. In order to solve this problem,
direct tensile test, Brazilian split test and uniaxial compression test were carried out for the Baoxing marble, Sichuan province, China and all the
AE waveform signals are recorded for the tests. The waveforms were further analyzed by Fast Fourier Transformation (FFT) to acquire their peak
frequencies. Statistics showed that there exist predominant twin-peak frequencies for all the AE waveforms, which are independent of the testing
methods and should reflect the inherent cracking property of the marble. Preliminary mechanical analysis indicated that the twin-peak frequencies
are most likely the result of the two cracking types, the lower peak frequency is corresponding to the micro tension cracking, while the higher
peak frequency to the micro shear cracking.

Key words: marble; acoustic emission; twin-peak frequencies; tension or shear cracking; statistical analysis
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Fig.1 Testing apparatus and failure patterns of marble

T

13RI )

IR I EET]

- BIRAET (mtl) ~~
A B C D

1| WE/s | ATIRE (o6 |FAKHZ|  TR{E/dB
267253 713| 1571348435 | 67 |0.02471924
3167.253720] 1571348598 | 25  |0.035 095 21
4167.253751] 15.71349322 | 70 [0.029 907 23
5(83.229973] 19.44625537 | 56 |0.077 209 47
6]83.229973| 19.44625537 | 64 |0.080261 23
7]83.229978] 19.446 25654 | 250 | 0.021 667 48
8183229 984] 19.44625794 | 233 |0.010 37598
9]83.229999| 19.44626145 | 73 |0.081 176 76
10/ 83.230002| 19.44626215 | 69  |0.066223 14
11/83.230006] 19.44626308 | 51  |0.014 648 44

2 KB ELERIE

Fig.2 Flow chart of datas processing
2 BEASHES N EINFHE
BRI | PG (5 4 B S5 00 A PRl e 4
TR 58 LT 4 IRRE 1 7 R T R R (4 3R0R
Jmtl~4 . bml~4 ml~4), FRFE R FAEFESE T
B3 5) WE3~ 5 FI R 1,



14 THEBFS5HEAR 5550 %
40 ¢
35
30
< <
= = 20
= = 15
10
lII 5
1 1 1 1 1 1 ) 0
5 10 15 20 25 30 35 40 45 5 10 15 20 25 30 35 40 45
FAE FAE
(a) mtl (b) mt2
g g
E E
e x

5 10 15 20 25 30 35 40 45

Fig. 3 Twin-peak frequencies of acoustic emission for marble specimen under direct tensile test
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Fig. 4 Twin-peak frequencies of acoustic emission for marble specimen under Brazilian split tests
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Fig. 5 Twin-peak frequencies of acoustic emission for marble specimen under uniaxial compression tests
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Fig. 6 Twin-peak frequencies of acoustic emission for
marble
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