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Experimental Research on the Pull-Out Performance of FRP Bar Connectors Consid-

ering Concrete Age
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Abstract: To investigate the pull-out performance of FRP bar connectors during the construction stage,
this study designed and conducted pull-out tests on four groups with a total of twelve FRP bar connec-
tors, with concrete strength (C25, C15) and insulation layer thickness (50 mm, 70 mm) as the research
parameters. The failure modes, pull-out bearing capacity, load-slip curves, and load-connector strain
curves were systematically analyzed. The experimental results indicated that all specimens failed due to
concrete anchorage failure at the connector end. Concrete strength grade had a significant influence on
the pull-out bearing capacity of the connectors. When the concrete strength increased from C15 to C25,
the pull-out bearing capacity of specimens with insulation layer thicknesses of 50 mm and 70 mm
improved by 18.1% and 21. 0%, respectively. In contrast, insulation layer thickness had a relatively
minor effect on the pull-out bearing capacity. When the insulation layer thickness increased from 50 mm
to 70 mm, the pull-out bearing capacity of specimens with concrete strength grades of C15 and C25
increased by 3.3% and 7. 4%, respectively. At failure, the strain of the connectors along the pull-out

direction remained well below the ultimate tensile strain of the FRP material, and no damage was
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observed in any of the connectors.
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Table 1 Parameters of FRP connector pull-out specimens
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Construction drawing of connector pull-out specimens
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Test loading diagram

Fig. 2
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Fig.3 Strain gauge arrangement on the pull-out specimen

. ek
gk
T it
G
kit
D1 D2 i i D3 D4

4 Pulik R A
Fig. 4 Arrangement of displacement transducers on the pull-out

specimen
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Table 2 Tested mechanical properties of rebars
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Fig.5 Failure modes of pull-out specimens
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Table 4 Characteristic values of load-slip curves from
FRP bar connector pull-out tests

%5 P /kN /KN S, /mm
POl 13.5 2.7
P02 12.4 13.7 2.0
P03 15.3 2.5
P04 15.0 2.4
POs 14.5 14.8 1.4
P06 14.8 2.0
PO7 11.9 23
PO8 114 11.6 2.8
P09 11.5 2.4
PO10 11.1 3.5
PO11 14.0 12.0 2.7
PO12 10.8 3.6
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Fig. 6 Load-slip curves
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Fig.7 Load—connector strain curves
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