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Bond-slip Constitutive Relation Between BFRP Bar and Concrete

SHAN Wei, ZHANG Shao-yi
(School of Civil Engineering, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: In order to investigate the bond-slip constitutive relation between basalt fiber reinforced
polymer (BFRP) bar and concrete, as well as to study the loading process, the tests on ninety-six
bonding specimens of different parameters in sixteen groups were made. Bond-slip curves of
specimens were drawn on the basis of test results selecting one from each group. The bond-slip
curves of BFRP bar and concrete were composed of four segments: micro-slippage segment,
slippage segment, descending segment and residual segment. Based on the test results, the
theoretical model applied to bond-slip constitutive relation between BFRP bar and concrete was
made through improving the existing model. The research results show that the micro-slippage
segment bond-slip curves are close to a straight line increased change; the slippage segment bond-
slip curves increasingly deviate from a straight line to the nonlinear increased change; the
descending segment bond-slip curves are similar to linear decrease; the residual segment bond-slip
curves are sine function similar to the periodic decline function. The new model coincides well
with the test results, which can reflect perfectly the loading process of BFRP bar and concrete.
The research can provide reference for theoretical analysis and engineering application on bond-
anchorage properties of BFRP bar and concrete in the future.
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Fig. 1 Schematic of Center Pull-out Specimen (Unit:mm)
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Tab.1 Physico-mechanical Properties of Concrete
TR BE IR KK H HUJE R/ MPa
C20 0.65 26.0
C30 0.43 38.5
C40 0. 36 45.8
C50 0.31 55.5

& 2 BFRP fiRME N F 4w
Tab.2 Physico-mechanical Properties of BFRP Bar

H#/mm 18 P/ mm? e B 58 B2 / MPa
8 50. 27 1100
10 78. 54 1000
12 113.10 960
15 176. 60 900
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Tab.3 Test Results of Pull-out Specimens

WSS | WRBE/ C | BFRP fj &/ mm | RE5K R | RBE LRSS | BB | BRI/ KN | WFRKES5 0 1/ MPa | 1% 4 /mm
1-1 20 8 2.5d C20 L 9.8 19. 50 1.12
2-4 20 10 5.0d C30 ik 12.3 7.83 0.91
3-5 20 12 7.5d C40 ik 55. 8 16. 45 1.90
4-1 20 15 10. 0d €50 IR EE 1 B 3L 90. 1 12.75 2.23
5-4 0 8 5.0d C40 L 24.0 23.87 1.59
6-2 0 10 2.5d C50 4k 11.0 14.01 0.42
7-6 0 12 10. 0d C20 3 53. 4 11. 80 1.95
8-3 0 15 7.5d C30 ik 62.8 11.85 1.83
9-1 —20 8 7.5d C50 A3 A 48.0 31. 83 0.47
10-3 —20 10 10. 0d C40 ik 31.9 10. 15 1.18
11-6 —20 12 2.5d C30 ik 22.5 19. 89 1.32
12-2 —20 15 5.0d C20 ik 43.6 12. 34 1.95
13-1 —40 8 10. 0d C30 T4k H 7 e 51.0 25. 37 0. 34
14-6 —40 10 7.5d C20 L 30.1 12.77 0.69
15-1 —40 12 5.0d C50 itk 72.7 32. 14 1.16
16-1 —40 15 2.5d C40 3 30.0 16. 98 1.32
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Fig. 3 Relations of Ultimate Bond Stress and Temperature
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Fig.4 Theoretical Model of BFRP Bar and Concrete

Bond-slip Constitutive Relation
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1-1 7.96 0.06 19.50 1.12 5.57 6.40 | 0.2444 [ 0.1515 | 1.5257 | 0.066 0 1.6 15.5
2-4 2.55 0.07 7.83 0.91 5.09 4.58 | 0.3828 | 0.0868 | 1.2436 | 0.047 6 0.6 6.0
3-5 7.37 0.18 16. 45 1.90 5.81 10.40 | 0.2407 | 0.144 6 | 2.328 7 | 0.081 3 1.4 16.3
5-4 6.96 0.16 23.87 1.59 9.95 6.38 | 0.2867 | 0.1936 | 4.529 9 | 0.236 8 6.0 24.0
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12-2 9.90 0. 36 12. 34 1.95 6.87 14.50 | 0.126 3 | 0.068 9 | 0.9822 | 0.001 2 1.0 20.0
14-6 5.52 0.12 13.11 0.83 5.52 11.20 | 0.2852 | 0.046 3 | 1.594 2 | 0.041 6 1.8 25.0
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