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Bonding Behavior between CFRP Bar and Concrete at Polar Temperature
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Abstract: Pull-out tests were carried out to investigate the effects of polar temperature on the bonding be-

havior between carbon fiber reinforce polymer (CFRP) bars and concrete by considering several parame-

ters, including concrete strength, bar diameter, bond length, and cover thickness. The experimental re-

sults show that the bonding behavior between CFRP bar and concrete is weakened at polar temperature

compared with that at normal temperature, but it reveals a nonmonotonic trend at temperatures ranging

from 18 C to —80 C. The bond strength tends to decrease with the increase of bar diameter and bond

length, while increases with the enhancement of concrete strength and cover thickness. The bond interface

between CFRP bar and concrete tends to be brittle and prone to sudden and random failure, whereas con-

crete splitting hardly occurs at polar temperature.
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Table 1 Mix proportions of concretes

x2 KHSH

Table 2 Parameters of specimens

Group Specimen ¢/°C  d/mm f.,/MPa [/mm [/d C/mm

A-1 18 10 24.02 50 5.0 70
A A-2 —30 10 24.02 50 5.0 70
A-3 —60 10 24.02 50 5.0 70
A-4 —80 10 24.02 50 5.0 70
B-1 18 10 24.02 50 5.0 70
B B-2 18 10 37.32 50 5.0 70
B-3 18 10 46.51 50 5.0 70
C-1 —80 5 24.02 50 5.0 70
C C-2 —80 8 24.02 50 5.0 70
C-3 —80 10 24.02 50 5.0 70
D-1 —380 10 24.02 25 2.5 70
D-2 —80 10 24.02 50 5.0 70
D D-3 —380 10 24.02 75 7.5 70
D4 —80 10 24.02 100 10.0 70
D-5 —80 10 24.02 130 13.0 70
E-1 —80 10 24.02 50 5.0 15
E E-2 —80 10 24.02 50 5.0 45
E-3 —80 10 24.02 50 5.0 70

Mix proportion/(kg * m™)

No. . Fine Coarse S/ MPa
Cement Water
aggregate aggregate
1 316 783 1082 219 24.02
2 419 533 1243 205 37.32
3 667 451 1082 200 46.51
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Fig. 1 Bond strength of CFRP bar and concrete with

different concrete strength
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Fig. 2 Bond strength between CFRP bar and concrete at

different temperatures
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Fig.3 Bond stress-slip curves of CFRP bar and concrete

at different temperatures

A W5 e W IR N IR e 1 5 A B
IENEIRD S B0 TR -1 7= e w9 S U e
CFRP i 5i1R%E X Mg 4568, I 3 AT UL M Lt T
BB IRBE A M I VL T 8 2 R ST AL . 7 W b
IR 3 25 1 BB A =2 FoAth P R 52 . CFRP i 19 12
[ B K R BZ R 22 X 1070 ~25 X 107°/°C, i 1
Bt PR R AL 8 X107 ~12X107°/°C. # Hb
KT CFRP #i W5 42 ] (9 YL 4 22 T8 K TR B £, JF
MRS T 35 R B R 254 A fin 28 400 390 46 s 00 v
BB G A — 20 AUE W] T R} ] P AR T 22 5= ) 52 . ot



536 JES T I B I

%24 %

Ab s Miura-"™ X1 5L A5 B 95 & PR, W 25 R A B
IR BE - IF AR R RS e . b T —30~
—60 “C U [l VR BE 1 00 A RS A R i 22 2 R A
WA SR L 1 — 60 °C Z J5 XKk R W4 AR . IR
BE LN M A (O AEAE [ 45 3 T CFRP #fi 5 iR
BE LR LS PERE. £85I U IR~ CFRP i 55 R %
TR ZEERE  Z B 2 B R RS AR (15 55
455 B A Bl L I A1 T 2 o 2 AR I ) B — AR b
FEE

3 AU, —80 C TR/ 4s i R th 2k = 81
B 0 R AR 5 a6 ok R v R B e S R I
ZIFA XS L. 7€ CERP fif VR EE - N 3R H (9 2 72 v, B
X WAL 3 (AL W N7 A G 45 BT Al AR
Pt 2 R 45 N ) R 2 3 A A b IR CFRP
Fi7 P9 BR SR iR B Ak, 2 17T 5 e A A R AR B4 17 DA% 3k
VRN BE S5 330 Fl N B R 45 10 0 T AR 189 5 53 Aii
T RN FIE 3G I O S BB 45 B TH TR ) kR
W CFRP fii#dk . biE CFRP fi i3k i . IR & -
5 CFRP fify i) S 1 23 A= BE HL 04 e 1 8 IR L 3 i i
WRRG S5 0 7 SR T B TR IR BE + 5 CFRP
A5 -F VR ST A 8 b B T R L 3 B B 4 A I A T
P LIRS WRG 45 10 1 R 3 . #E — 30, — 60 'CF
BB EE R 1 A — 80 “C 4] i3 7F % 2 4
T T S I R D R A
2.3 CFRP iERMFEKENFERENT I

B 4.5 43 3 h A F CERP i R BB 45K BT
() CFRP i SR %E + W Fh 4595 5. th R 4.5 7T W, . Bl
& CFRP ffi 52 F L 45K B 93 . CFRP #f 511
B B R4S O T 5 5 BRI B CFRP i 542
F10 mm B3 RE S5 oR FE T /N T HAR R 5.
8 mm B s SR A K B 2. 5d W) AL RS K
K 5.0d.7.5d . 13. 0d B3 (4 (¥ F 45 5 B 43 ) al /s
T 11.11%.11.89%.18. 35 %.

12

9.05
8.17 _I_
8 L
<
[aW)
2
= 3.44
4 -
0
5 8 10

d/mm

B 4 AE CFRP 5 54 T CFRP i 5 1R &t 1 5 %6 45 08 &
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diameters and concrete
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different bond lengths
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