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Study on Bond-Slip Test Method under Considering
of FRP Bar Actual Stresses

SUN Li' ,\WANG Chao' ,YANG Zeyu' ,ZHANG Chunwei’ ,QIAO Pizhong'

(1. School of Civil Engineering, Shenyang Jianzhu University, Shenyang, China, 110168 ; 2. School of Civil
Engineering,, Qingdao University of Technology , Qingdao,China,266033)

Abstract ; Based on the Losberg pull-out test and the double-bar symmetric pull-out test,a new test
method to study the bond-slip mechanism of FRP bar is symmetric pull-out test. Then considering
the actual stress of FRP bars, four FRP bars are pulled at the same time, and the influence of
different test methods,FRP bar diameter and bond length on the bond performance between FRP
bars and concrete are analyzed. The test results show that the curves trend of quadratic-bar
symmetric pull-out test are similar to that of Losberg pull-out test and the double-bar symmetric
pull-out test, the discreteness of the data in the quadratic-bar symmetric pull-out test is small.
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Theoretical analysis of the test results indicate that FRP bar with a diameter of 12 mm,the bond

stress of quadratic-bar symmetric pull-out test is 18% and 3% lower than that of Losberg pull-out

test and double-bar symmetric pull-out test when the bond length is 5 d. The failure mode is the

slight damage of the rid surface,and the shear of the concrete between the ribs of the GFRP bar.

Through comparison between the quadratic-bar symmetric pull-out test and the tradition pull-out

test, quadratic-bar symmetric pull-out test is more in line with the actual force of the structureand

the data obtained is more accurate. The double-bar symmetric pull-out test can be used as a test

method for bond-slip FRP bar.

Key words: FRP bar; quadratic-bar symmetric pull-out test; double-bar symmetric pull-out test;

Losberg pull-out test
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Table 1 List of pull-out specimens

HiR, MK Rl

ik N aes mm JE/mm AR/
L-12-30-3d 12 3d 3
L-12-30-5d 12 5d 3
Losberg L-12-30-7d 12 7d 3
L-10-30-5d 10 5d 3
L-14-30-5d 14 7d 3
D-12-30-3d 12 3d 3
D-12-30-5d 12 5d 3
WXL D-12-30-7d 12 7d 3
D-10-30-5d 10 5d 3
D-14-30-5d 14 5d 3
W-12-30-3d 12 3d 3
W-12-30-5d 12 5d 3
PUFXFR  W-12-30-7d 12 7d 3
W-10-30-3d 10 5d 3
W-14-30-3d 14 5d 3
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Fig. 3 Failure characteristics of GFRP bar-to-concrete axial pull-out bonded specimens
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Fig. 4 Failure characteristics of GFRP bar-to-concrete
quadratic-bar symmetric pull-out bonded specimens
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Table 2 Comparison result of pull-out tests

R % B i 2 R4 N 1
B
/KN FHIE/MPa
L-12-30-3d 11.192 8.254
L-12-30-5d 18. 080 8. 000
L-12-30-7d 22.573 7.132
L-10-30-5d 14.975 9.538
L-14-30-5d 23. 004 7. 476
D-12-30-3d 9.512 7.015
D-12-30-5d 15.308 6.771
D-12-30-7d 19. 344 6.112
D-10-30-5d 14. 053 8.951
D-14-30-5d 19. 490 6.334
W-12-30-3d 9.129 6.733
W-12-30-5d 14. 830 6.559
W-12-30-7d 18.534 5.856
W-10-30-5d 13.247 8.438
W-14-30-5d 18.613 6. 049
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Fig.5 Typical bond slip curves of pull-out failure
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Fig. 6 Typical bond slip curves of splite failure
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Fig.7 Comparison of bond stress of three different test
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