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Pulling-out Process and Interfacial Bonding Performance of
BFRP Bar in Concrete Based on DIC
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(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266033, China;
2. College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: Interfacial bonding performance and pulling-out process of basalt fiber reinforced polymer(BFRP) bars
in concrete were studied by digital image correlation (DIC). The image acquisition and digital image correlation
technique were used to obtain the strain field evolution data of BFRP bars during pulling-out from concrete surface
and calculate the bonding stress. Test results show that the bonding stress-strain is symmetrically distributed along
the BFRP bars during the pulling-out process. With increasing pulling load, the interfacial bond stress and strain
increases continuously. The maximum stresses and strains at the adhesion interface between C50 concrete and BFRP
bars in the region near the loading end with the curing age of 7 d are 3.3 MPa and 0.020, respectively. Compared with
freshwater river sand concrete of the same water-binder ratio, the maximum stress of bonding interface between
seawater sea sand concrete and BFRP bars increases by about 19% with the curing age of 28 d. Extending the curing
age effectively increases the interfacial bonding strength between concrete and BFRP bars. The interfacial bonding
stress and strain decrease linearly along the loaded end to the free end, and the concrete at the loaded end is severely

damaged after pulling-out, and the bonded section of BFRP bars shows partial fiber pulling-out and peeling phenomena.
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Table 1 Mix proportion and cubic compressive strength of concretes

Mix proportion/(kg-m %)

Cubic compressive strength/MPa

Concrete
Cement Sea sand/river sand  Gravel — Seawater/freshwater ~ Water reducing agent 7d 28d
C30 415.00 665. 00 1085. 00 200. 00 0 32.8 40.1
C50 462.00 645. 00 1 096. 00 176. 00 1.44 48.2 57.3
S30 415.00 665. 00 1085. 00 200. 00 0 36.1 43.4
S50 462. 00 645. 00 1 096. 00 176. 00 1.44 49.4 58.2
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Table 2 Mechanical properties of BFRP bar

Effective diameter/mm

Cross-sectional area/mm

Elastic modulus/GPa

Tensile strength/MPa

Ultimate tensile strain/ %

12

113.04

61.05

1405

2.56
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Fig. 1 Schematic of pulling-out specimen(size: mm)
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Fig.4 Evolution of strain field and stress field at bondmg interface for specimen C30 at 7 d
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Fig. 8 Bonding stress distribution at BFRP interface in ordinary concrete
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Fig. 9 Bonding stress distribution at BFRP interface in seawater sea sand concrete
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