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Comparative Study on Test Methods for Mechanical Properties of Structural
Adhesives Used in FRP Strengthening
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Abstract

Pull-off test is generally used to evaluate bond strength of FRP composite with concrete at
job site. However, some damages on FRP composites can not be avoided during pull-off test
and moreover test range of pull-off strength is limited by maximum tensile strength of
concrete. Accordingly, it is required to set-up a test method that can evaluate mechanical
properties of structural adhesive indirectly prior to pull-off test. In this study, the standard
test methods for structural adhesive which can simply evaluate mechanical performance of
adhesive were suggested through comparative experiments from each different standard in
various countries. Particularly, gluing thickness of adhesive in tensile lap-shear tests, the
section dimension of compression and bending test specimens become unified, and standard
test specimen size is achieved by test results.
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None 6.5 1.1 3.3 16.2 None 4.6 0.7 2.6 14.3
0.3 4.3 1.0 1.4 22.4 0.3 4.5 0.5 2.9 12.0
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o BRARAES B

I CoV(I:1)
—&- Strength(1:1) -O - Strength(1:2)

30.0
CICov(:2) ‘

100

50

Compressive strength (MPa)

1 250

1 20.0

>
>
COV (%)

10%10 15%15 20%20
CFRP Sheet adhesive Width*Thickness

bzl
oo 188E| 20 [ mERa | xa0, | BE
(mm) (MPa) (MPa (MPa) (%)
10 [ 1038 ] 107 | 716 | 104
1:1 15 95.3 5.4 79.0 5.7
20 [ 1023 | 21 [ 960 [ 20
10 [ 839 | 64 | 648 | 756
12 | 15 | 835 | 33 | 7137 | 39
20 | 916 | 50 | 766 | 55
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200 30.0
[ COV(1:1) CI1COV(1:2)
—&—Strength(1:1) -O - Strength(1:2) { 250
= .
S50 138.0
= e 1283 1{ 200
2 SRR <
g 1226 - ° S
;100 b 107.8 y 1150 2
2 10.6 10.2 ©
g 9.2 1 100
E. 7.6
(3 50
1 5.0
0 L L 0.0

10%10 15*15 20%20
CFRP Plate adhesive Width*Thickness

Fig. 6 Bt FE HEAE o A X LdFZE

Table 8 EtAM ST MEE £X|o A4=UT

. [AQNE [HEAPE | EE 0| X-30, | ABAT
Aol | (mm) (MPa) (MPa) | (MPa) | (%)
10 140.8 130 | 1.019] 9.2
1:1 15 130.9 133 | 909 | 10.2
20 >111.4 - - -
10 125.1 133 | 852 | 10.6
1:2 15 110.0 84 849 | 7.6
20 >112.0 - - -
*EHeA 27
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+ Photo 5 YERH wke} o] 5
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BR wksh ol (1)< Balel Taldich

KS T4 1

3P,L
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"7 2n?
150 30.0
‘ Ecov -& Strength ‘
25.0
g ;
= 100 91.8 F 20.0
= 84.8 =
&0 H H =
g Pods0 S
z 118 3
Z 50 P4 100
37 %34 FS
7
0 : 0.0
10%10 1515 20%20
CFRP Sheet adhesive Width*Thickness
Fig. 8 Ef2M R E &EE X L
Table 11 EtAMFHE & & $Xo & 2%
H BoEA= | 2T8A X-30, WEAS
(mm) (MPa) (MPa) (MPa) (%)
10 93.7 11.0 60.6 11.8
15 86.5 3.2 76.9 3.7
20 91.0 3.1 81.6 3.4

110 SEPRE

TICHSE|X] A[123 H25(2008. 3)

71, o, + B A=, e F WE(MPa)
P Adss e 1y A8 35 (N)
L A3 A2 (mm)
b AR F(mm)
h @ A#EHE] Eo](mm)
421 A= A (B2 F4HE 8
S2RAFHAE 3 - FAA Y =S Fig. 8 B
Table 114 BE ule} Zo] Tl =Ar|o] wehx] 2
sk B sttt aev @At S

2 A2 JeElE HEAG7) Ahske] g3t
H AR E Yee Aoz Jehdt)

4.2.2 3¥E A (F2EHE HEL)

BN HEe 29 4% Fig. 9 2 Table
12014 Hi ule} o] A i F7|d upE
S5 H2e RS Aol FA] e Fo
2 Ueyton, ZEdxE Jee BEATe g4
qo_,4E xJ;d-xﬂ o o] T =7} AR kA

NE LRt kel o] AR o] 9% A

Flexural strength (MPa)

Ecov <& Strength ‘

3
=

Y
=

s
=

20 |

45.0
40.0
&
4 35.0
58.6
53.6 i 5 30.0 9
i 250 5
s}
200 ©
145
15.0
10.0
5.1 y 68
’—‘ 5.0
\
0.0
10%10 15415 20%20

CFRP Plate adhesive Width*Thickness

H B A= | 22AA | X-30, | HEAF
(mm) (MPa) (MPa) (MPa) (%)
10 598 82 353 13.6
15 547 28 463 5.1
20 568 39 452 6.8
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