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A Study on Microscopic Damage Behavior of Carbon Fiber Sheet
Reinforced Concrete using Acoustic Emission Technique

JK.Lee®, J.H. Lee™™ and S.R. Jeong***

ABSTRACT

It was well recognized that damages associated mainly with the aging of civil infrastructures were one
of very serious problems for assurance of safety and reliability. In recent, carbon fiber sheet(CFS) has
been widely used for reinforcement and rehabitation of damaged concrete beam. However, the fundamen-
tal mechanism of load transfer and its load-resistant for carbon fiber sheet reinforced concrete are not ful-
ly understood. In this study, thrée point bend test has been carried out to understand the damage progress
and micro-failure mechanism of CFS reinforced concretes. For these purposes, four kinds of specimens
are used, that is, concrete, steel bar reinforced concrete, CFS reinforced concrete, and steel bar and CFS
reinforced concrete, respectively. Acoustic Emission(AE) technique was used to evaluate the characteris-
tics of damage progress and failure mechanism of specimens. In addition, two-dimensional AE source

location was also performed to monitor crack initiation and propagation processes for four types of these
specimens.
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Fig. 4. (c) CFRP reinforced concrete
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Fig. 4. (d) Steel bar and CFRP reinforced concrete
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Aol ofe} RAYAAES EAEY W 1) 37 BAYINES 249 22IE NPT
2o #9o] WAsl] A2 TIelEe] AUE L APW WY 93} AP 45 Wgos Fi
g oage TGS GAH) A1 AMeR AAFel Dol B4s AFHoR Uveve WAL FIR
Mol ARES © o4 85% Ads Rolm ¢ @Alsel g o2t

2) dAHos EaPEst HeE o theel AE A

B57h BASD B3] BAY AYHA A 229

a7 £ Eo #@e] WAs] Aol B2 2aeEY AR
23% t4el AE A4l SAsidt,

2 dPeMe 2, g RANER 27 38
E B9 sk /7S 983 &7 k] AE 79 3) #27 AFHAAM 800uso)ste] R &A|7Hat
& A g3lo OgH 2L ARE Aok 60dBolste] MZ-& zh= AE 4137} dAetn 2S¢



70 o] RA - o]

d-349%

BEEAHERERE

B7AE AdHME 22
1,000us0)3te] A &A7He 7
a3 BAHRAES BT
10,000us8] A|&A|7HE 77;—
9‘]' 5"—5_3]1—‘:9]._4 ARvte] g

4) 234 AE 249 A 23 7oA 7R, A
ZEZ ARUL vad ZEoA 2Ade AAE F
HIAGAT A FAER BFE AIFHEL B4
FAES ZAE FA9 AR 2RE ] AE 249
< BE3) FEE & AU o E HAsiM e 334 AE
Y 944 F4 1EE HEske Aol HE% FEY
Aoz Algdnh

£ 7

2 dve BIRAT s Aruden g
u] g4 W7k AT A Qete] o] FoiFow o
o A=Yk

Hagd

1. Hiroya Gagio, Dideo Katsumata, Kohzo
Kimura, Yoshiro Kobatake, “A Study of Existing
Reinforced Concrete Structure Retrofitted by
Carbon Fiber", ACCM-1, 1998, pp. 107-1~107-4.

2. Atsushi Yokoyama, Kazuakki Nishiyabu,
“Fracture Behavior of Concrete Beam Strengthen
with Composite Materials”, ACCM-1, 1998,
pp-103-1~103-4.

3. Spadea, G., Bencardino, F. “Behavior of
Fiber-Reinforced Concrete Beams under cyclic
Loading”, J of Structural Engineering, 1997,
pp-660~668.

4. %, AES, 2AY, I gEIE He 23
JERS 377 9 ulejatFAd ol 2dF, 238
E%3)7] A94 65, 1997, pp.243~254.

5.3, W4, WAURAE w2
71 A 11’4“1 @ZMH st 2 3%,
3111] A10A 5%, 1998, pp. 109 115.

oA, o|FY, ‘FTHLES o3 FTAYE
zlu SAE HEERe ezl RUHY, @25
D7Aets #78eREs) =B, 1998, pp.332~
347.

7. Lee, J.H., Yoon, J.H., Kwon, O.Y., “Acoustic
Emission Monitoring of Fracture Process of
SiC/Al composites under Cyclic Loading,” Proc.
of 4th International Symposium on Acoustic
Emission from Composite Materials, Seattle,
U.S.A, 1992, pp.300~3009.

8. Lee, J.H., Sung, W.J., “"Acoustic Emission
Characterization of Single and Dual Fiber
Reinforced Metal Matrix Composite,” Review of
Progress in Quantitative Nondestructive
Evaluation, Vol. 17A, 1997, San Diego, U.S.A.

9. Taketo Uomoto, Shigeru Sato and Sadaaki
Yamamoto, “ Determination of Applied
Compressive Stress in Concrete Structure by
Acoustic Emission Measurement,” Progress in
Acoustic Emission III, 1986, pp.538~545.

10. Chen, H.L., Cheng, C.T., and Chen, S.E.,
“Determination of Fracture Parameters™ of Mortar
and Concrete Beams by Using Acoustic
Emission,” Material Evaluation, 1992, pp.888~
894.

11. o]&8, 0|37, ZLY, 83, F¥EEE
43 mortar A 52| nlAlH g A Fo #IF AT,
A E F3]# A10FE 65, 1997, pp.203~211.

12. o] &Y, oA, T4, "FFLEE o8 &
aAe BA9 vlAH g EAe 2l ZUHI,
gl gt A} 84382, AI1949 13, 1999 pp.25~33.

13. Ronnie K. Miller, Paul Mclntire,
“Nondestructive Testing Handbook,” Vol 5,
Acoustic Emission Testing, ASNT, 1987.

14. SK Av|H AHEsist AlQJEy ez Al
g SK g2 FAERY 7]1EA8", 1998.



