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A Study on the Behavior of the Adhesive Failure of RC
Beams Strengthend by Carbon Fiber Sheet

upaiE” ZTIN T TT-F

Park, Chil-Lim Hwang, Jin-Seog  Park, Hyung-Choel Baek, Myung-Jong

ABSTRACT

Recently the Carbon Fiber Sheet(CFS) is widely used for strengthening damaged RC
beams. To achieve full flexural capacity in RC beams strengthened by the CFS. the
composite action is required and the adhesive failure should not occur. Therefore, in this
experiment, the effect of the number of the sheet on the adhesive failure mode was
examined.

According to the test results. the adhesive failure load level of all specimens are much
the same regadless of the number of sheet. The behavior of adhesive failure was divided
into two types, the pure adhesive failure and the cover peeling failure. The adhesive
stresses were concentrated at the ends of sheet. The concentrated stresses ranged from

5.59 to 41.42 kg/em® did not. show uniform tendency. But the average adhesive stress had
the value between 6.85 and 8.99 kg/cm® and the average of 7.38 kg/cm” was obtained. The
average adhesive stresses were similar to the average theoretical value of 6.19 kg/cm® and

the design adhesive stress of 6 kg/cm®. The design adhesive stress to design anchorage

B NSNS A oA Ak +# m2ol T4 £2/F 199811 29 30UMNK| StElE BUF
PE g, RIS A Held e Algt 199844 490%0] EolBIElE ARSI
S ERNE SR R E NS X |

Z3p|E38|X M 9 H 6% 1997. 12 157



length is reasonably satisfactory value.

Keywords : Concentrated Stress, Average Bond Stress, Adhesive Failure
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Table 1 Types of Beam (unit=mm)

Beam Length of CFG | Number of sheet | Manufactuer of CF3
ACP1 2000 1

ACP2 2000 2 -

ACP3 2000 3 :

ACP4 00 4

ACPS 2000 1

ACPE 2000 2

ACPT 2000 3 !

ACPR 2000 4

CONTROL -
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Table 2 Property of Materials

{a) Conerete

Compression Tensile Modulus of
Strength Strength Elasticity
(kg/cm?) (kg/cm?) (kg/cm®)

250.3 3.8 2.55x 10"

Age of Conerete © 28 days

(b) Steel Deformed Bar of D19

Yield Tensile Elongation Modulus of
Strength Strength Ratio Elasticity
(kg/em®) (kg/cm”) (%) (kg/cm”)

4,526 6.074 18.6 2.52x 106

(¢) CFS made by H

Tensile Modulus of . )

.\ . Thickness Width
Strength Elasticity . ) ( )
(kg/em?) (kg/cm?) mm mm
49,9357 2.67x10° a1 230
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Table 3 Load of Failure 4090 T T T T
Load L.oad Load S
Beam Beam Beam
ACPL 30.69 32,08
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CONTROL, 2466 2582 Fig. 4 Load-Deflection of beams
160 Z3e|Ests|X| M 9 A 62 1997, 12



P
{ :
TCONCRENE BEAM :

= ! i

S ! H

7 J ;
; H
.

U
i
:

s
H P
H \
; I
; i

s i

= !

- N ]

w7 'f";(———mw
i i

' "Q i 4
(b) pure adhesive failure

Fig.5 Types of Adhesive Failure

Hldrhe 7Hg S 3

£ Agplo] A ,ﬂ
o Hutastgat
soglatol Hol guiEel seetela] ek AlE oF 4

Q.
b 2 5 vk ACPS AlgAlek ACPA A
GAlelal: e dekirdol shiel A HTE

upeh ggrbgro st ddyuA Eaele gl v
SERIEEE IS S SR IR
TR Al At kh Al R4 s
¢ Xi"é‘w‘ A s
’r‘ - 2haba] 2 g akel o 1 2l gl vlels
& Fig bef g
I o) w SR S
off -Hat) s %
o] RTHA A A o ule ]&]?iou] olof] ule} &ha—
U Y e meA @A shael et
Ehsket
el vhelshele ge] 2olel ek v
o FAlel EFW gL HE T skl

AL el Belgh Qe Vel

[

3

Ilt—-
bl

»..x

Wojz 4] e yAle Bgon

[e]
G

A
o B

o7} ok}
b B B4 AR

gkl e By Bob Ao s adst

EAR|EEFX| X 9 # 6Z 1997. 12

Table 4 Neutral Axis of Beams at Different Load
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Table 5 Deflection of beams at Different Load

Sl 9 ton 12 ton
Exp | Theory [ Exp/ Exp | Thenry | Bap
Al& A {em) tem) | Theory | fem) em! | Theony
ACP) 252 259 097 308 353 1.07
ACP2 257 252 101 392 3.4 114
ACP3 2,39 247 097 366 3.36 1.08)
ACP 2.50 241 1.4 363 328 110
ACPS 242 258 13 362 303 103
ACPH 242 252 0.96 336 | 343 0.98
ACPT 242 245 107 307 3.34 17
ACPS 2.30 2.39 0% 343 356 | 096
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Table 6 Adhesive Stress of CFS at Failure

Max. Average | Average
Adhesive | Adhesive | Adhesive Kxp.2/
Beam Stress Stress Stress
(Exp.D) | (xp.2) | (Theory) | Theory
(kg/em) | (kg/em™ | (kg/em)
ACPT 1142 8.03 6.16 1.31
ACP2 16.70 6.85 6.21 1.10
ACP3 15.39 844 5.83 145
ACPA 20,48 TAD 5.1 1.30
ACTT 8.25 3.23 65.53 0.49
ACP2 9.88 3.76 6.41 0.59
ACP3 17.19 899 6.09 1.36
ACPA 20.55 7.23 6.06 119
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