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STUDY ON WAVEFORM ACOUSTIC EMISSION TECHNIQUE FOR
MONITORING BREAKAGE IN CONCRETE MATERIALS

WANG Yu-gang LUOYing LIU Zu-ting
(Faculty of Science  Jiangsu University  Zhenjiang 212013 China)

Abstract Based on results of the three-point-bending experiments on concrete materials the relationship between
the cumulative energy of acoustic emission and load is studied and waveform acoustic emission signal of different
destruction states is picked up. Spectrum analysisis carried out the results of which are compared with those of
parameter analysis. The comparison shows that waveform acoustic emission signal can be used to disclose the
characteristics of the concrete materials under loading in real time.
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Fig.4 Initial AE signal and spectrum analysis
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Fig.5 Tiny crack AE signal and its spectrum analysis
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Fig.6 Signa of crack expansion and spectrum analysis
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Fig.7 Macroscopic crack signal and spectrum analysis
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Tablel Spectrum analysisand energy distributesin
different load stages
kN IkHz 1%
30 36(AB) 5 45 13.80
(References)
36 38(BC) 5 165 10.34
38 43(CD) 5 165 9.38 [1] Krzysztof J. Some aspects of acoustic emission signa pre-
43 47(DE) 5 165 43.79 processing[J]. Journa of Materials Processing Technology 2001
109(3) 242- 247.
47 55(EF) 5 60 16.68
[2 . [a.
55 56(FG) 5 165 6.01

2002 24(2) 72— 77.(Shen Gongtian Geng Rongsheng Liu



24 5 . * 807«

Shifeng. Parameter analysis of acoustic emission signals[J]. 2000 22(9) 387- 390.(ChenBing YaoWu Wu Keru.
Nondestructive Testing 2002 24(2) 72— 77.(in Chinese)) Application of acoustic emission technique to the study of concrete[J].
[3 . Nondestructive Testing 2000 22(9) 387— 390.(in Chinese))
[J. 2001 23(7) 289- 291.(J Hongguang Zhang (7 ) 1.
Tiansen Zhang Zhiyong et al. Analysis on the acoustic emission 2002 21(4) 1- 5.(J Hongguang Pei Guangwen Shan

parameters for nondestructive testing[J]. Nondestructive Testing Xiaoyun. Technique of acoustic emission for concrete materialJ)].

2001 23(7) 289~ 291.(in Chinese)) Applied Acoustics 2002 21(4) 1- 5.(in Chinese))

(8] . [a.

1998 1(4) 315- 319.(Chen Bing Zhang Dong Wu Keru.

(4] . [A].
[cl. [s. n.] 2001 32— 38.(Liu

Shifeng Wang Yong. Study on waveform AE inspection[A]. In
Experimetal study on the AE characteristics of concrete beams[J].

Proceedings of the 9" AE Technology Symposium of Ching[C].
Journal of Building Materials 1998 1(4) 315- 319.(in Chinese))
Chengdu [s.n.] 2001.32- 38.(in Chinese))
(9 . [M].
(5]
1999.(Cai Siwei Cai Min. Damnification and Rupture of Concrete[M].
[J. 2000 22(3) 109- 111.(ChenBing Zhang Lixing
. . o o Beijing ChinaCommunications Press 1999.(in Chinese))
Liu Juanyu. Study on the acoustic emission characteristics of the

101 M J. A discripti f microni d scale d f
concrete beams under three-point bending Load[J]. Nondestructive [10] Maszars IScription: of MICronics and macroscale damage o

Testing 2000 22(3) 109- 111.(in Chinese)) concrete structure[J]. Engineering Fracture Mechanics 1986 25(5/6)

(6] (4. 729- 737.(in Chinese))
FMMMMMMMM?
: ;
4 7
3 £
‘{Awwwwwwww'&
2004 10 128.00
6 1
2 3
4 5 6
Bruce E. Rittman 2004 8

68.00



