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Experimental study on acoustic emission characteristics of
concrete under variable amplitude cyclic tension loading
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(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China;
2. School of Architecture and Civil Engineering, Jinling Institute of Technology, Nanjing 211169, China)

Abstract: Acoustic emission ( AE) signals associated with the damage processes of concrete specimens under
variable amplitude cyclic tension loading were obtained using acoustic emission techniques. The Kaiser effect and
typical AE characteristics of the concrete damage processes were analyzed. The results show that the conversion
loading stage between the Kaiser effect and Felicity effect was at 62% ultimate stress; this critical point can be used
as a sign of a ecritical state for concrete micro-cracks under uniaxial tension during the stable or unstable
development. The AE count number, the average ASL voltage, and the AE amplitude all showed an increasing
trend with the extension of the loading stage. The research results can provide a basis for prediction of the structural

safety and damage degree of concrete.
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Fig. 1 Schematic diagram of time-history curve of Fig. 2 Schematic diagram of acoustic emission monitoring
variable amplitude cyclic loading system of concrete under uniaxial tension
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Fig. 3 Schematic diagram of Kaiser effect in concrete specimen C08 under uniaxial tension loading
N T SR B 3R R o A = R AR AR AR 2 R A BLIE RO, SIA BRI L Fo = FL/F ) R
X280, Ferp Py S BT AL, Fy DT — R H B0 0 35 7 A S0 sl S 7 ) (L, TR B i
FMZAGIR A DA 5 AN 2 Frow |, TR R P B A 2 4% HE BN 284 30 5 (B 1 B B ) 149722 Al £ A
Kl 477K
®2 008 REELIXHEMBTERHEFFFLL

Table 2 Felicity ratio in each loading cycle of concrete specimen C08

EVGE brhiim PR A w5 L

i MPa n=2 n=3 n=4 n=5 n=6 n=17 n=8 n=9
C08 2.97 1.1 1.1 1.10 0. 89 0.98 0. 84 0.8 0. 486
09 2.33 1.6 1.2 1.14 0.96 0. 82 0.90

c10 2.06 1.0 1.0 0.95 0.92 0.79
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Fig. 4 Felicity ratio vs. loading cyclic number for

concrete specimens
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