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Experimental research on the acoustic emission detecting parameters and me-
chanical behaviors for reinforced concrete structure

MEN Jinjie, ZHU Le, LI Huan, WANG Xiaodan
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech. Xi'an 710055, China)

Abstract: Four-point bending test and AE test of a RC beam were conducted in order to capture the relations between acoustic
emission (AE) parameters and mechanical characteristic for reinforced concrete (RC) structure. Procedures to determine the thresh-
old level, time parameters (PDT, HDT, HLT) and wave velocity for RC beam were demonstrated by AE pre-test and Pencil Lead
Breaks (PLBs). Relations between AE parameters, such as amplitude, ringdown count, energy and rise time, and the applied load
were obtained based on four-point bending test and AE test. Then the method to assess the mechanical behaviors of RC beams by
these AE parameters were established. In addition, the crack locations, when the beam began to crack and to yield, were calculated

by AE parameters. The results show close correlation in the calculated crack location and crack amount with the bending test.
Key words: Acoustic emission; reinforced concrete structure; non-destructive testing; PLBs; parameter-based analysis
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Fig.1 Photo of AE sensor location (for pre-test)
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Tab.1 Range of time parameters

BRI A PDT/us  HDT/us  HLT/ps
SaHE 20~50 100~200 300
&g /N 300 600 1 000
BEREEAT 300 600 1 000
Y53 SR AL 1000 2000 20 000

MFE 1 A RAE, AE [GSEARMEPRIY
TEREFFEEA R R ZER . N TN R L, BT
SO R B R AR L, B, TREE gl
B BEE BEVIRMNAHEES, Bk, RE
W 3 Ao T A R G P A SRS N I i) 2 vy RLAR
BUA.

(1) BB pED

SR FH W7 B0 X0 A o S P 0 9 T v L SR A 1
RIS ) 250, WA R A 0.5 mm [y HB 28485 . f&kae
WA AR B S T TRE D iR A R (B 1) . 2
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20 KB, TERRAIRFF IR WL 0 /A AR, 55
BRI R R 2.5 mm. Wk, 2 SRR
ZF| 20 KEOSIKME S, HAm B RIE 2
Fi .

=2 _EFARTERIREE R/ ps

Tab.2 Test result of rise time / ps

/& Qi ginfIIRY €/ e gin [V 6 Qb iR 1BV Qi v i ]

32.7 6 324 11 33.9 16 33.0
333 7 32.7 12 335 17 33.1
32.8 8 324 13 334 18 33.6
33.6 9 33.7 14 325 19 33.7
334 10 335 15 33.2 20 34.2

O Y A S

SEHE 33.23 AR 0.015
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Tab.4 Test result of AE wave velocity
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Fig. 2 Reinforcement of RC beam
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Fig.4 Failure mode of the beam
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Fig.6 Arrangement of AE sensors
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Fig.8 Comparison of the crack locations
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