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Abstract: In order to study the bond performance of fiber reinforced polymer (FRP) bars in
seawater and sea sand concrete (SWSSC), 72 specimens were made from four kinds of carbon
fiber reinforced plastic (CFRP) bars and two strength grades of SWSSC. The effects of bonding
length, reinforcement diameter, concrete strength and reinforcement surface treatment on bond
performance were studied. The comparative tests of SWSSC specimens and normal concrete (NC)

specimens were carried out, and the failure modes and bond stress-slip curves of SWSSC
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specimens were obtained. Based on the test results, a modified ACI 440. 1R-06 method was
proposed for predicting bond strength of CFRP bars with SWSSC. The results show that the
bond failure modes of CFRP bars and SWSSC can be divided into pull-out failure and splitting
failure; the bond strength gradually decreases with the increase of bond length, and has an
approximate relationship with (Z,/d,) """ (l; is the bond length, d, is the diameter of CFRP
bars). The bond strength increases as increasing of the compressive strength of SWSSC, while it
is slightly influenced by the diameter of CFRP bars. The surface treatment of CFRP bar with
coated by sand significantly improved the bond properties of CFRP bars with SWSSC. The bond
enhancement factor could be taken as 1. 76 in current study. Compared with NC, the bond
strength between CFRP and SWSSC is slightly reduced; the error between the predicted results
and the test results is large, which is not suitable for directly estimating the tensile strength of
CFRP bars and SWSSC; based on ACI 440. 1R-06 and CSA S806-02, the pull-out strength of
CFRP bars and SWSSC cannot be directly estimated. The calculation results of the new bond

strength formula proposed by ACI 440. 1R-06 are in good agreement with the test results,

2020

however, the applicability of the method needs to be further investigated.

Key words: CFRP bar; seawater and sea sand concrete; pullout test; bond strength
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Tab.1 Basic Parameters of Specimens and Test Results
NG TR dy,/mm ETTRE lg/mm feu/MPa Frax /kN 7,/ MPa &/mm T IR A X
6.8 13.6 1.651 P
CR8-20SL 8 L=34d)] 20 40. 2 6.5 12.9 2.092 P
6.8 13.6 1.362 P
12.0 12.0 1. 907 P
CR8-40SL 8 124 40 40. 2 9.1 9.1 2.372 P
9.6 9.5 1.357 P
14. 4 9.6 1.024 P
CR8-60SL 8 2 S 60 39.6 14.0 9.3 1. 092 P
12.4 8.2 0. 862 P
14.3 7.1 0.576 P
CR8-80SL 8 124 i 80 39.6 18.9 9.4 1.119 P
15.6 7.8 0. 885 P
16. 2 14.3 1.898 P
CR12-30SL 12 12 25 iy 30 40. 0 10. 8 9.6 1.181 P
9.4 8.4 1.012 P
15.8 7.0 1.652 P
CR12-60SL 12 2 25 iy 60 40. 0 17.5 7.7 0. 904 P
19.7 8.7 0. 622 P
24.1 7.1 1.189 P
CR12-90SL 12 [2Eadi] 90 39.6 22.3 6.6 1.337 P
21.3 6.3 1.098 P
29. 2 6.5 1.398 P
CR12-120SL 12 IR 120 39.6 26.9 6.0 2.010 P
25.9 5.7 1.578 P
18.9 16.8 1.210 P
CR12-30SH 12 YRS ) 30 73.3 16.9 14.9 0. 950 P
14.8 13.1 1.475 P
36.0 15.9 3.026 P
CR12-60SH 12 24 iy 60 73.3 17.0 7.5 2.817 P
26. 8 11.9 2. 681 P
35.7 10.5 3.203 P
CR12-90SH 12 [34d)] 90 75.3 31.3 9.2 2.710 P
40.5 11.9 2. 842 P
50. 0 11.1 2.770 T
CR12-120SH 12 12 2 1y 120 75.3 42.6 9.4 3.307 I
45.3 10.0 3.209 T
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i1
RN R dy,/mm ML l4/mm feu/MPa Frax/kN 7,/ MPa &/mm [N 5z
17.8 15.7 0.910 P
CS12-30SL 12 2% 1 Wb 30 39.7 20. 8 18. 4 1.075 P
22.8 20. 2 1. 200 P
30. 4 13.4 1.115 P
CS12-60SL 12 2 1 5 60 39.7 34.6 15.3 1. 060 P
29.0 12.8 0.995 P
40. 3 11.9 1.430 P
CS12-90SL 12 2 18 5 b 90 39.5 41.1 12.1 1.220 P
35.6 10.5 1. 025 P
44,0 9.7 1.199 P
CS12-120SL 12 2% 1 5% b 120 39.5 45.7 10.1 1.417 P
52.9 11.7 1.247 P
14.5 7.2 1. 650 P
CR16-40SL 16 L=3ad)] 40 38.4 27.2 13.5 1. 060 P
19.1 9.5 2.188 P
21.5 5.3 1.794 P
CR16-80SL 16 123491 80 38. 4 27.6 6.9 2.335 P
36.5 9.1 2.235 P
11. 6 6.9 1.761 P
CR16-120SL 16 LEA gl 120 39.6 38.4 6.4 2. 629 P
33.9 5.6 2. 634 P
51.1 6.4 3. 380 T
CR16-160SL 16 [34d)] 160 39. 6 15. 3 5.6 2.731 I
12,1 5.2 3.075 T
7.4 14.8 1.831 P
CR8-20NL 8 125 il 20 38.8 8.0 15.9 2.203 P
6.8 13.5 1.681 P
12.8 12.7 2.077 P
CR8-40NL 8 12 257 iy 40 38. 8 11.6 11.5 2.245 P
11.0 10.9 2.381 P
15.8 10.5 1. 883 P
CR8-60NL 8 [Ea g 60 39.2 14.5 9.6 1. 675 P
15.6 10.3 1.576 P
20.5 10. 2 1.231 P
CR8-80NL 8 [2329;)] 80 39.2 16. 7 8.3 1.057 P
19.0 9.4 0.983 P
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Tab.2 Ion Concentration of Artificial Seawater

BT B/ (g« L7
K" 0. 463
Na* 11. 903
Ca?* 0. 345
Mg?' 1.617
cl 21. 629
SO~ 2. 481
Co3~ 0.517
HCOy 0.103
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