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A Study on the Bond Properties of Carbon Fiber Sheets used for
Strengthening Structures
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Abstract

Recently, Carbon Fiber sheet(CFS) is frequently used for strengthening deteriorated concrete
structures. To strengthening damaged structures, the property and characteristic of the bond
between CFS and the concrete surface must be understood. The tensile test of a single lap
shear specimen was perfomed to study bond strength, bond stress distribution and stress
transfer between CFS and concrete surface according to the bond length.

Based on the test results, there were ultimate influence length(UIL) in which bond stress
was distributed, and ultimate strain reduction ratio(USRR) by which strain was reduced
linearly. Bond resisting force(BRF) was estimated by UIL and USRR, and which was compared
with ultimate loads. According to the results of comparison, it was shown that ultimate bond
strength could be estimated resonablely by BRF.
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Table 1. Types of Specimen

. Width, B(Length, L| No. of
Specimen (mm) (mm) | Sheets
T-2-4| 2 40 3
T-2- 8 20 80 3
T-2-16 20 160 3
T-2-20 20 200 3
T-2-24| 20 240 3
T-4- 4 40 40 3
T-4- 8 40 80 3
T-4-16 40 160 3
T-4-20 40 200 3
T-4-24 | 40 240 3
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Table 2. Property of Materials

(a) Mixing table of Concrete
Fine Coarse |Max. size of

Cement| Water 'W/C ratio
3, | Aggregate | Aggregate| Aggregate
(ke/m) | ee/m®)| ") | kn® | o (%)

325 205 715 1,010 13 63

(b} Properties of CFS

Tensile Strength | Modulus of Elasticity Thickness
(kg/cm®) (kg/cm®) (mm)
45,650.0 2.49x 10° 0.11

(c) Properties of Concrete
Compressive Strength| Tensile Strength Ages
(ker/cm?) (ke/em) (ay) | ©&
245.3 21.7 28 -
265.2 25.1 45 | at testing

654

Fig. 2 Loading Frame

20355103 5

55‘. S —l
= ]

= = ]
20 40
—
= £ ]
is

It is numbered from outside end
No.1, no.2 ---

Fig. 3 Strain gauge



(d) Properties of Epoxy

Comp. Strength Tensile strenght Flexural Strength | Elongation ratio Modulus of Flexural | Modulus of Tensile
. Poisson’s ratio
(kg/cmm’) (kg/cam®) (kg/cm®) %) * Elasticity (kg/cm®) | Elasticity (cg/can)
8129 5072 691.5 3.76 0.38 19.2x10° BA4x10°
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3193 X (10*/mm) (mm)
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Fig. 4 Strain of C.F.S. according to Load
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Fig. 5 Distribution of Strain in C.F.S.
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Fig. 6 Regression of Ultimate Strain Reduction ratio and Influence Length

32 #3g3xe) 2¥

A=Y A FHIATE Aol AT WIS HoldH 7Y & 00 Gee Ao

2 7% 5 Uk

(E i+] ™ ei)ch‘qcf

o= b cfl i

(3)

A1 7 = i e BRALY | ¢ - gaydSHES] WY E, = @247 g4dA4,

656



A, = BAMRAES] BA, b, = BAARAES & [ =i 73 ojoln.

gle] Noz mage E¥XE 7aW Fig 7% 2t ¥ #FVAMME AR 28|
4251, s20] 27hstd 3@ 3ol SEEE WA B J¥Loldiz iHE ¥ W
Ehe}

Py
- 350
[1m 504 s

"IN
> 700 't

i E " » 196 ky
2l 2
2
e, e,
i i
g ot *
g s »
wl
: N £
' * LENTH tnm) " " ' " " " "
(a) T-2-4 (o) T-4-24

Fig. 7 Distribution of Bond Stess
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2‘_ Y;Lz}ai TFE Aol R Table 4. Comparison of Ultimate Loads and Bond Resisting Force
Specimen| o or* ?kf/?::z) mﬁ(ﬁ?(f)o * ?:‘Z,??e'?ii'%? (A2
Fuy = LyuRusEs Ay (D) T-2- 4 62.75 502 532 0.94
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