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Abstract The acoustic emission (AE) behavior of reinforced concrete beams tested under flexural loading was
investigated to characterize and identify the source of damage. This research was aimed at identifying the
characteristic AE response associated with micro-crack development, localized crack propagation, corrosion,
and debonding of the reinforcing steel. Concrete beams were prepared to isolate the damage mechanisms by
using plain, notched-plain, reinforced, and corroded-reinforced specimens. The beams were tested using
four-point cyclic step-loading. The AE response was analyzed to obtain key parameters such as the time
history of AE events, the total number and rate of AE events. and the characteristic features of the
waveform. Initial analysis of the AE signal has shown that a clear difference in the AE response is observed
depending on the source of the damage. The Felicity ratio exhibited a correlation with the overall damage
level, while the number of AE events during unloading can be an effective criterion to estimate the level of
corrosion distress in reinforced concrete structures. Consequently, AE measurement characterization appears
to provide a promising approach for estimating the level of deterioration in reinforced concrete structure.
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Fig. 1 Beam geometry and AE sensor location

A 2 ATeME IR FRECAAY

of e wste] AXE Hristed SPLE
£4¢ HFda, B R4E d2 2agE
=2 Brished 923 7P 2479 W5t 2R
& 2Ashks Aol £ A7 o g & gtk

2.4 3
294 #

B Ao ot Az E38lE(nomal strength
concrete, NSC) WS 44 58 AlgoR St &/
AHE H&L 058 9o, 6% A FHE A
8 EF vA ZAE EIHRBY 4F F=0t 3BMPa)
£ ek vlE] AAE Sel BpEE F AeelA 2483
HAY g AFRE AARN SEARGHSE B%

olhelA 28U FU FAEHLE AHY Arie Fo
100mm, =©]7} 150mm, 28l51 Ze|7} 1150mm7} =A)
son AlHe BEHE Fig 1o AXe) 23eix)9) 3
A MRS A2 BE FHe &4 778 BARYI
93t Fig. 2914 HE ujel 2o] BT 63/ AlES
WEo] ARSI MY 2 FIHE AR PIY =

(@) Plain

(b} Plain-Notched

(d) Reinforced : corroded
(low, medium, high)

Fig. 2 Type of concrete beam specimen



278 &5, W43, sy

A Jhgd B2 2age W aen P 2 239
E Wg pEgon, vHgen B2 ¥4 BAE 9

A Fegel il bzt

>, it
r?nr;lm
%
2
o]
i
32
v

of $%E 9= F 3% NaCl -£94& A¢x
Fae 9A 58S Fo| AAlst & pejda AL
o] Z+7t anode  cathode =] =4, DC A
_]
“H18]

2.2.

>
m

SR

Ag w2 Al o] 48 3 AlES sie
W, 3% wAdZ F/AA/Ase] A gAE viE
=3 A 159 10% AR FGEAAR 44 A
9k (Fig. 3) Ad712ME 40kN &3] MISE A
£3lgon, 448 33 AES Y3 ATE G2 Azt
FYsigdct. 271 FF Alo|EeiMe 3 Aloi(load
control)& B8 H FZ(closed-loop) NEE AL,
upR|at 815 Alo|FollA= Ao by gig 7Y
s} WY Aoj(displacement contro)E AME3ISTH
ol 3H5e] g2 Aol Hul 83 w2 AAE
oo, 7} 315 @AY ALHAY % FE Table 1]
YehRE) AlE 594 REe ARFE £457] Hsko
AR g M2 AR ZyPdg AAsIgen, AME 2
7H2] 25mm &% LVDTE A3tk AE A& Fig
16] Bzl vis} o] 6712 ALRSIH. o] e
AN#e) U H7t Foz FguhA FozH AN
HHe 79 2 AA o] BolEE Yt &
Holli= 225mm 7HE9) ZEHE ARSI
Ho|= 1026mm A9 2E#E ARl
48& AABIEE 9tk AlE AE H WA LVDTE
A=() TAT oL 424 dH93 AR AN g ¢
AXEAHE DAY} =A7} YE F2 £3YE A
o] A%oE= 74 T HAE Ay A 2749
0508mm &#e| LVDT7} F712 AHEE %A sk Azt
2 7 Alolgd Y SF7E 25N/mine 2 3k
S 7ht ¥ 187 AAEA o, AdtAlelE 450N/min
o2 %L AASA 8z wAY Alo|FeAe
82Z5mm/minZ W9 AAE P

Cyclic Loading
Loading : 225 N/min
Holding : 1 min
Unloading : 450 N/min

Load Level

Testing Time

Fig. 3 Beam loading history

Table 1 Load applied at each loading step

Loading  |Plain & Notched|  Reinforced

(cycles) (kN) (kN)
1 151 22
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3 296 67
4 302 89
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6 454 178
7 529 %.7
8 605 %6
9 681 -
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