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Shear failure and size effect of BFRP reinforced concrete beams
considering aggregate size
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Beijing 100124, P. R. China)

Abstract: Coarse aggregate is an important proportion of concrete material, and the change of its size will affect
the contribution of aggregate interlock behaviour in concrete beams to shear capacity. In order to consider the
effect of the coarse aggregate size on the shear failure of Basalt Fiber Reinforced Polymer (BFRP) beams
without stirrup systematically, the meso-scale simulation was selected and a numerical model of BFRP
reinforced concrete beams without stirrup was established. The effects of member size and coarse aggregate size

on the shear failure mode and shear strength of BFRP reinforced concrete beams were simulated and analyzed.
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The results show that the size effect exists in the shear strength of BFRP reinforced concrete beams without

stirrup. Meanwhile, the increase of the maximum aggregate size improves the shear capacity of concrete beam,

and weakens the size effect of shear strength. According to the influence mechanism and law of maximum coarse

aggregate size, theoretical formula of size effect on the shear strength of BFRP reinforced concrete beams was

established on the basis of Fracture-SEL, and its accuracy and rationality are verified via experimental data.

Keywords: BFRP; concrete beams; coarse aggregate size; shear strength; size effect; meso-scale simulation
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Fig. 10 Comparison of the meso-scale failure modes
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coefficient and aggregate size
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Table 4 Comparisons between the theoretical values and

numerical values
— MM 7/ TR 7./ .

MPa MPa
S-20 7.070 6.412 1.102
S-30 7.259 7.306 0.993
S-40 7.519 7.887 0.953
M-20 6.127 5.243 1.168
M-30 6.418 6.116 1. 049
M-40 6.736 6.983 0.964
L-20 5.423 4.631 1.171
L-30 5.792 5.408 1.071
L-40 6.164 6.338 0.972
H-20 4.984 4.239 1.175
H-30 5.370 4.914 1.092
H-40 5.772 5. 847 0.987
U-20 3.750 4.428 0. 847
U-30 4.254 4.838 0.879
U-40 5.139 5. 289 0.972
A 1.027
Ji % 0.099
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Fig. 16 Comparisons between the theoretical values and

the available experimental values
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