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Investigation of Maximum Strength and Effective Bonding Length at the Interface

Between Structure and GFRP Material Under Freeze—thaw Cycles
and Applied Different Bonding Materials

A4t 3§ 3 gk w) 7Y
Choi, Hyun Kyu Jung, Woo Young Ahn, Mi Kyoung
Abstract

This research studies the behavior of the FRP—concrete interface subjected to two environmental substances. Frist is
to investigate the behavior by the application of different bonding materials at the interface between FRP and concrete,
second is to understand a long—term performance at the interface by Freeze—thaw actions. The parameters considered in
this research are the maximum bonding strength and the effective bonding length at the FRP—concrete interface. In the
first experimental phase, three types of specimens are fabricated and tested considering the number of applied bonding
materials and the Freeze—thaw tests are performed to evaluate the behavior of the interface in the cycle range of O to
300 cycles. Finally, it is known that there is a 5~7% difference of the effective bonding length between applied bonding
materials and the values for the maximum stress and the effective length under Freeze—thaw action are varied randomly
as the freeze—thaw cycle is increased even though initial reduction of their capacities are occurred.

Keywords : Interface between FRP—concrete, Freezing and thawing, Effective bonding length, Bond strength
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Fig. 1 The determination of the effective bonding length by
Adhesive Load between Concrete and FRP
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Fig. 2 The determination of effective bonding length
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Fig. 3 The determination of the effective bonding length
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Fig. 4 The Configuration of the first test specimen
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Table 1 Parameters of test specimens

Table 3 The properties of the FRP plate

. Bonding Freeze—thaw . . Elastic
Specimen Name Length Cyeles Epoxy Types Types Thickness Stress (Tension) Modulus
1-50 50mm (SK—CPS 0512) 1.4 mm 3000 MPa 165000 MPa
1-100 100mm
Epoxy
[-150 150mm Type- 1 Table 4 The properties of the epoxy
1-200 200mm -
Stress (Tension) Bonding Stress
1-250 250mm Epoxy Types N/ (Tension—Shear)
1-50 50mm (N/mif)
-100 100mm Type—1 23 6.2
1-150 150mm Epoxy Type—1I 39.9 15
Type—1I
1I-200 200mm Type—IIL 32.95 5.55
11-250 250mm
m-50 50mm
HI—lOO IOOHIHI CFRP Fabrication
— Epoxy
=150 150mm Type—II
m—-200 200mm
m—-250 250mm
O—cycle 250mm Ocycle
50—cycle 250mm 50cycle
100—cycle—1
250mm 100cycle
100—cycle—2
150—cycle—1
’ 250mm 150cycle Epoxy
150—cycle—2 Type—II
200—cycle—1 - -
250mm 200cycle
200—cycle—2 E——r
300—cycle—2 =
250mm 300cycle
300—cycle—2

Table 2 Concrete mix proportion

Unit weight (kg/m’)
Jor | Agare. max. | o g, | ¥a :
(MPa) (mm) @ w| c Fine |Coarse AE
agg. | ageg.
40 25 37 421170] 460 | 661 | 920 | 1.4
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Fig. 9 The experiment method of the attaching strength
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Table 5 The test results of the specimens bonded with different
epoxy materials between concrete and FRP

Table 6 The effective bonding length of test specimens bonded
with different epoxy materials between concrete and

Specimen ' » Bonding Initig] Maximum
Name Tension (N/mm) Length Cracking Load
(mm) Load(N) ™)

1-50 23 50 3390 3390
1-100 23 100 4080 4080
1-150 23 150 9385 9385
1-200 23 200 10000 10765
1-250 23 250 12000 12000
11-50 39.9 50 7500 7500
1-100 39.9 100 10895 10895
1-150 39.9 150 22700 22700
1I-200 39.9 200 21000 21000
1-250 39.9 250 17380 17380
m-50 32.95 50 6180 6180
m-100 32.95 100 8500 8500
=150 32.95 150 14225 14225
1-200 32.95 200 12280 12280
-250 32.95 250 12840 12840
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i 39.9 160 155 183 166

m 32.95 150 140 173 154.3
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Fig. 10 The maximum bonding strength with different bonding
materials in the tests
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Fig. 11 The strain distribution of the specimen(epoxy I)
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Fig. 12 The strain distribution of the specimen(epoxy )
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Fig. 13 The strain distribution of the specimen(epoxy!ll)
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Fig. 14 Effective bonding length of the specimen by strain
distribution method(0 cycle and 300 cycle)
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Distribution method under initial loading condition(0 cycle
and 300 cycle)
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Table 7 Effective bonding length of the specimens under the
increase of freeze—thaw cycles

Table 8 Maximum strength of the freeze—thaw cycles specimen

. Effective Effective
Specimen . Average ( . Average
Name bonding mm) bonding (mm)
length A(mm) length B(mm)

O—cycle 110 110 128 128
50—cycle—1 110 110 126 126
100—cycle—1 110 122

110 119.5
100—cycle—2 110 117
150—cycle—1 80 126

80 121
150—cycle—2 80 116
200—cycle—1 80 90

95 99.5
200—cycle—2 110 106
300—cycle—1 80 96

80 92.5
300—cycle—2 80 89

Specimen N 20008 length| - Frecsethar | 100
N)
O—cycle 250 0 20034.5
50—cycle 250 50 12373.5
100—cycle—1 250 100 11828
100—cycle—2 250 100 12794.5
150—cycle—1 250 150 10753
150—cycle—2 250 150 13426
200—cycle—1 250 200 12561.5
200—cycle—2 250 200 14151
300—cycle—1 250 300 14622
300—cycle—2 250 300 16721.5
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Fig. 16 Maximum strength of the specimens under the increase
of freeze—thaw cycles
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