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Experimental Study on Influence of Sand Ratio on Fracture Per-
formance of Brick-rich Recycled Concrete

MA Xiaonan, ZHANG Bing, AN Xinzheng
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Abstract: In order to study the effect of sand rate on the fracture properties of recycled concrete,
recycled concrete was prepared based on RC25, and recycled concrete beam specimens with sand ratios
of 25%, 30%, 35%, 40%, 45% and 50% were produced. Through the three-point bending test of the
beam, the variation of the fracture performance of the brick-rich recycled concrete with the sand ratio
was studied from the aspects of fracture toughness and fracture energy. The results show that the fracture
toughness and fracture energy of the brick-recycled concrete increase first and then decrease with the
increase of sand rate. When the sand rate increases from 25% to 35%, the fracture toughness increases.
By 8.43%, the fracture energy increases by 10.73%, and when the sand ratio increases from 35% to
50%, the fracture toughness decreases by 3.81%, the fracture energy decreases by 11.29%. The fracture
toughness at a sand ratio less than 35% is more susceptible to changes in sand rate compared with that at a
sand ratio greater than 35%, which does not happen to the fracture energy.
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Fig.1 Test piece loading and measurement diagram (unit; mm)
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Tab.1 Mixture ratio and measured strength of brick-rich recycled concrete

AMGE kR it (ke EOPIE P

* ki B pREAR ks MR SREMP
SC25 0.45 162 326 377 1131 434 30.76 2.49
SC30 0.45 162 326 452 1056 4.34 32.12 2.66
SC35 0.45 162 326 528 980 434 33.37 2.72
SC40 0.45 162 326 602 906 434 33.09 2.68
SC45 0.45 162 326 679 829 434 31.57 2.65
SC50 0.45 162 326 754 754 4.34 30.96 2.57
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Fig.2 Schematic diagram of integral area of P-§ curve
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Tab.2 Test results

AEgS  KdMPam'?  SEHE G/Nm'  SEHE AEgs  KodMPam'?  SE#HE  G/Nm'  SEHE
SC25-1 0.561 109.65 SC40-1 0.616 103.25
SC25-2 0.598 0581 12138  111.57 SC40-2 0.635 0.624 11812 12131
SC25-3 0.584 103.69 SC40-3 0.622 112.56
SC30-1 0.604 112.24 SC45-1 0.629 124.27
SC30-2 0.574 0.602 12078  117.53 SC45-2 0.608 0620 10236 11358
SC30-3 0.629 119.58 SC45-3 0.621 114.12
SC35-1 0.629 124.79 SC50-1 0.585 103.52
SC35-2 0.647 0.630 13141  123.54 SC50-2 0.605 0.606 11675  109.59
SC35-3 0.615 115.42 SC50-3 0.629 108.51
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Fig.3 The variation of fracture performance with sand ratio
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Fig.4 The variation of strength with sand ratio
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