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Temperature Effect on Shear Properties of BFRP and GFRP Bar
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Abstract: Short beam shear tests of basalt fiber reinforced composite (BFRP) bars and glass fiber reinforced
composite (GFRP) bars at different temperatures were carried out, and the shear properties of the bars at high
temperature were studied. The prediction and calculation models of the temperature effect on shear strength of BFRP
and GFRP bars after temperature were put forward. The results show that the shear strength of BEFRP and GFRP
bars decreases gradually with the increase of temperature. The shear strength degradation rate of the BEFRP and GFRP
bars with a diameter of 12 mm is faster than that of bas with a diameter of 16 mm. At 270 °C, the shear strength
retention of the bars decreases with the extension of the constant temperature time, but the degradtion rate of BFRP
bars is significantly lower than that of GFRP bars. The shear strength degradation of BERP and GFRP bars is mainly
due to the reduction of the cross-linking degree between the fiber and resin matrix and the thermal degradation of the
matrix. Compared to GFRP bars, BFRP bars have better high temperature resistance.
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Table 1 Mechanical properties of BFRP and GFRP bars

Property B12 B16 G12 G16

Tensile strength/MPa 821.97 916.75 868.22 958.20

Tensile elastic modulus/GPa  42.75  48.61  40.06  45.69
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Fig.1 Schematic diagram of short-beam shear test
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Fig.2 Apparent changes of specimens under different temperatures
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Fig. 3 Shear failure modes of G16 bar at 20 and 350 ‘C
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Fig.4 Shear load-displacement curves of B16 and G16 bars under different temperatures
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Table 2 Shearing strength and its degradation rate of BFRP and GFRP bars after different temperatures treatment
B12 B16 G12 G16
T/C
7/MPa /% z/MPa /% z/MPa /% z/MPa /%
20 17.679 26.704 43.063 41.395
70 16. 225 8.22 26.468 0.88 39. 685 7.84 39.223 5.25
120 16. 206 8.33 26.166 2.01 36.424 15.42 38.679 6.56
170 12.766 27.79 24.827 7.03 36.212 15.91 39.001 5.78
220 12.693 28.20 23.457 12.16 37.114 13.81 34.832 18.85
270 12.075 31.70 18.943 29.06 33.235 22.82 34.431 16. 82
350 6.827 61.39 14.768 44.70 13.189 69. 37 12.294 70.30
420 1.527 91. 36 0.789 97.05 1.733 95.98 1. 094 97.36
2.4 158 BT BT YT 14 BE B B0 6] R, BERP fifi i) 5 U 55 B 08 B R 2 @ F GERP fify .
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Fig. 6 SEM images of B16 and G16 bars under different temperatures
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Table 3 Regression parameters in shear strength calculation formula and recommended 7, for critical temperature
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Fig. 7 Relation curves between temperature and shear strength retention of BFRP and GFRP Bars
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