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Experimental Study on Bond Durability Between CFRP Bars
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Abstract: In order to study the influence factors of bond strength, bond failure mode and bond-
slip curve between CFRP bars and seawater sea sand concrete in seawater environment, 13 groups
(39 in total) of CFRP bars-seawater sea sand concrete bond specimens were made for eccentric
pull-out test. The effects of concrete strength grade, reinforcement type, corrosion environment
and corrosion age on the bond performance between CFRP bars and seawater sea sand concrete
were studied. The results show that the bond strength between CFRP bars and seawater and sea
sand concrete increases obviously with the increase of concrete strength grade. In the seawater
corrosion environment, CFRP bars have stronger corrosion resistance than ordinary steel bars,
and their failure modes and bond-slip curves perform well. After long-term immersion in seawa-

ter and dry-wet cycles, the bond strength of CFRP bars and seawater sand concrete showed a
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downward trend. With the increase of corrosion age, the bond strength between CFRP bars and

seawater sea sand concrete decreases first and then increases, and the corrosion degree of dry-wet

cycle specimens is more serious than that of long-term immersion specimens.
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Fig. 1 Reinforcement schematic diagram
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Table 1 Basic mechanical parameters of reinforcements

M ERL MM EAS/mm SRPERTR/GPa HLRLERE/MPa
CFRP 10 150 1 800
HRB400 10 195 548

T K 2 B 7 ik, AT A T E N
1400 mg/L. B MR MR 8 F W F 1 700 mg/L. H
5 mm i P 2 5% T b v A R DL 5 S HAth ) 5 g,
R Rb A0 BE R R 2. 32, R PR (@ AP ) (GB/T
14684—2022) """ 15 1 g 70 4 FE AL B b, [ FE
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Bt % B R AR B F V& B2 300 mg/ L KD EAT 2 3K
AF U A IROK B BERE I BT AR B A R R BRI R
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Bt & i R ) (JGT 55—2011) M F1 g b TR
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Table 2 Stone grading
L2/ mm iRt/ g i AR AT/ % 2/ % A EFR/ % AT IR/ %
4.2 0.08
2.36 0.7 0.01 99. 92 100 95
4.75 300. 6 6.01 99. 90 100 85
9.50 2523.0 50. 47 93. 89 60 30
16. 00 1259.0 25.19 43.42 10 0
19. 00 911.2 18.23 18.23 0 0
26.50 0 0 0 0 0
3 RBELIMmAEL
Table 3 Concrete mix ratio
W + | P kg - m ) A R/ CRAKHIRE e,
SR A i3 7K 539 KU T (kg+m *) (BRI /%
C30 150 829 319 1100 2 398 0. 30 38.3
C40 150 749 375 1113 2 387 0. 30 44.3
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Table 4 Pull-out specimen design grouping

WG MR JEOREREE g e A TRSE R AR
C30-0 CFRP @5 0 €30
C30-J60 CFRP KR 60 C30
C30-G60 CFRP RRTACEDN 60 C30
R40-0 HRB400 i ¥R 45 0 C40
R40-J30 HRB400 K HI=M 30 C40
R40-J60 HRB400 KW= 60 C40
R40-G30  HRB400 T iRAEIF 30 C40
R40-G60  HRB400  TiRAFIH 60 C40
C40-0 CFRP 3 A b 0 C40
C40-J30 CFRP KR 30 C40
C40-J60 CFRP KA 60 C40
C40-G30 CFRP RRTXED 30 C40
C40-G60 CFRP AR 60 C40
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Fig. 2 Pull-out specimen size
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Fig.3 Pull-out specimen pouring
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Fig. 4 Pull-out specimen loading diagram
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Table 5 Test results of pull-out specimen

. 45/ MPa T B IR 2
A5 )
No. 1 No. 2 No. 3 i J¥ /MPa No. 1 No. 2 No. 3
C30-0 10. 34 9. 44 8.52 9.43 il s Pl
C30-J60 8. 14 7.59 7.49 7.74 W W i
C30-G60 7.53 7.27 6. 44 7.08 Wit L #ih
R40-0 24,57 28.92 25. 49 26.33 B L B
R40-J30 27.18 25. 88 23.59 25.55 i) i) B 5l
R40-J60 26. 42 31.19 24. 83 27. 48 B2 i W B3
R40-G30 25. 41 20. 28 27.01 24. 23 B B B
R40-G60 25. 46 27.06 28.01 26. 84 BEad B B
C40-0 16.12 17. 94 20.72 18. 26 i) i) B
C40-J30 16. 12 16. 28 13.68 15.36 W Wit i
C40-J60 13.37 10. 82 25. 46 16.55 L Wit B3
C40-G30 15.52 15.98 18.78 16. 76 L& Wit i
C40-G60 12.73 15. 28 14. 32 14. 11 W W #h
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Fig. 5 Failure of reinforcement pullout
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Fig. 6 Failure of broken reinforcement
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Fig.7 Failure of concrete splitting
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Fig. 9 Different types of bond-slip curves
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Fig. 10 Effect of concrete strength on bond strength
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Fig. 11 Effect of reinforcement type on bond strength
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Fig. 12 Effect of corrosive environment on bond strength
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Fig. 13 Effect of corrosion time on bond strength
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