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Acoustic emission characteristics and damage evolution of
recycled concrete after carbonization at high temperature

under axial compression

CUI Zhenglong, SUN Wanji, FEI Haichao, LI Zhengyuan
(School of Civil Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, P. R. China)

Abstract: In order to study the damage evolution of recycled concrete under high temperature of carbonation,
the experiments were conducted on C30 recycled concrete (0%, 50% and 100% mass fraction replacement)
under different temperature gradients (room temperature 20 “C, medium and low temperature 200 “C, and
medium and high temperature 400 °C ) after carbonation with axial compression tests and simultaneous
acquisition of acoustic emission (AE) signals, and the damage model of recycled concrete was established based
on the analysis of acoustic emission characteristic parameters. The test results show that, analyzed AE damage
location, cumulative impact count and energy count, dynamic monitoring of recycled concrete (RC) axial
compression failure was realized from initial damage to micro fracture evolution, then to macro fracture

propagation and finally to specimen failure; for RC specimens with different replacement ratio of coarse
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aggregate for comparison, the dense and concentrated location of damage points was the same as the failure

position during loading process. Furthermore, RC with three different replacement ratios of coarse aggregate

have the initial damage increases, the AE parameters increase and the stress decreases with the increase of

temperature gradient. As a result, the concrete damage model based on AE cumulative impact count can be

used to analyze the damage evolution law of RC after carbonization at high temperature under axial compression.

Keywords: high carbonization temperature ; recycled aggregate concrete; acoustic emission; axial compression;

damage evolution
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Tablel Basic properties of coarse and fine aggregates

- FUEE/ 24 hgk BRI/ EREE
(g/cm?) /% (g/cm?) b/ %
T LR 2.47 6.11 1.37 15.1
KINHLAE R 2.71 0.92 1.51 7.8
KK ARk 2.62 2.87 1.44
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Table 2 Mix proportion of concrete

R B 4 IE He (kg /m?)

WIS KK/ % Y& /mm 28 d 327 RHLE 3R I /M Pa
K K w LR Sl
RNO 53 92 175 327 799 1103 2.62 39.6
RN50 53 87 175 327 799 552(552) 2.62 38.4
RN100 53 85 175 327 780 1077 2.62 36.1
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Fig.1 Arrangement of acoustic emission test device
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Fig. 2 Acoustic emission parameter history and stress-strain relationship of recycled concrete
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Fig.3 Acoustic emission damage location diagram of cylindrical concrete specimens after high temperature carbonation
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Table 3 Fitting parameters
W2 5 A A, B C R’
RNO0-20 —135.191 53 24 700. 581 51 0.334 45 0.067 59 0.998 78
RNO0-200 —181.329 26 31 665.489 25 0.35583 0.089 23 0.997 78
RNO0-400 486. 391 59 48 025. 089 64 0.398 36 0.066 28 0.998 71
RN50-20 92.48541 23 142.441 48 0.359 02 0.061 69 0.999 69
RN50-200 —165.944 02 31757.32377 0.39519 0.082 54 0.998 15
RN50-400 —569.055 53 46 633.654 12 0.378 49 0.082 93 0.999 45
RN100-20 —1584.96197 21 636.921 56 0.294 22 0.101 74 0.998 55
RN100-200 —972.560 57 31334.310 77 0.337 93 0.093 59 0.999 07
RN100-400 439.520 20 39 378.359 77 0.379 12 0. 046 82 0.998 51
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Table 4 Weibull distribution parameters

[ENEE A= a m
RNO0-20 0.002 81 1.914 27
RNO0-200 0.002 74 1.832 30
RN0-400 0.002 80 1.793 86
RN50-20 0.002 62 1.97213
RN50-200 0.002 78 1.8999
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RN100-400 0.002 67 1.617 13
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Fig. 4 Comparison of test and fitting curves of recycled concrete specimens
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Fig.5 Relationship curves between damage variable and strain of recycled concrete specimen
FU 044 A
2.4 ERRIE 3 ik

K IE 2 W eibull 23 #i bR £075 2 14 1R %E 1+ A
FARSEH g m] S L BN 3R & 07 R Wl BE AR ) (4%
S 20,300,400 C) Y TR BE 1 1 B 56 04 30F 17
J1-I0 A0 25 R AL A LG S R 7 T
No MALA R AT LIE il 2 Weibull 43 #i oF 4
JIT S ST 04 8 5 AN TR) I R R B e ) AR TR B 5

NN R RS .

Jie 3k 2 v R R G R
W o A [\ RN T B BE R R A 4
T8 M 7 H A R B P R SR A A B R i
T, 6 T AR AL IV 7 A9 46 40 7 A2 P 5 a1 e &%

1) 28 T A 0 e 4 T B 4 A 1R O b 52
12 05 45k A T8 40 4 K 2R

i K RE %

87N



% 4m BEEA, ¥ BAHREFARRELLEELHHES H 4 5k 183
S S S
——RN50-20 —— RN100-20
—— RN50-200 —— RN100-200
02 —— RN50-400 02 —— RN100-400
i 2 3 7 5 0 i 2 3 1 5 0 i 2 3 J 5
Rtk g0t FitEdiit g0t RitEhitdyio
(a) RNO (b) RN50 (¢) RN100
Ee BERRIAGRGEESRTERTHTHXEARLE
Fig. 6 Relationship curves between damage variable and cumulative hit count of recycled concrete specimen
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