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Experimental study on influence of fly ash on fracture toughness
of recycled concrete
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Abstract: In order to study the effect of different fly ash replacement ratio on the fracture performance
of brick-rich recycled concrete, four sets of brick-recycled concrete three-point bending beam specimens
with dimensions of 100mm x 100mm % 515mm were produced. Recycled concrete was based on RC25,
and the replacement ratio of fly ash was 0%, 10%, 20% and 30%.. Through the fracture toughness test
of three-point bending beam, the variation law of the replacement rate of brick-rich recycled concrete
with fly ash was studied. The results show that when the replacement ratio of fly ash is 10%, the increase
of cracking toughness and instability toughness of brick-rich recycled concrete is 4.61% and 7.44%,
respectively. When the replacement rate of fly ash exceeds 10%, with the increase of the replacement
rate of fly ash, the fracture toughness decreases gradually, and the reduction maximum is 12.21%. The
relationship between double K fracture toughness and fly ash replacement ratio of brick-rich recycled
concrete is given.
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Tab.1 Basic performance index of recycled coarse aggregate

Frf27EH /mm AR /% FMEE /(kgm?)  HERREE /(kgm™) 24 h k= /% e /%
5~25 16.5 2381 1936 11.67 1.07
®2 GBS RITERE
Tab.2 Mix proportion and compressive strength of RAC
A -m?3
s ey PRI BofrH (kg m') 28 d B3R
WIS kR e, : ; B ok SEI{E /MPa
gt /3 7k ke Wy FAEER Bk
RCF0-1~3 0.45 0 0 162 362 602 906 39.82 31.5
RCF1-1~3 0.45 10 36.2 162 325.8 602 906 39.82 32.1
RCF2-1~3 0.45 20 72.4 162 289.6 602 906 39.82 30.8
RCF3-1~3 0.45 30 108.6 162 253.4 602 906 39.82 29.1
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Fig.1 Test device schematic
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Fig.2 Specimen fracture surface
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Tab.3 Results of double K fracture parameter test of three-point bending beam specimen
. AT HRATE AR & REaHNE
%5 DL 15 1 iy 15

U G £ LT v N T R VN 2T

RCFO-1 1.757 2.603 0.420 0.671

RCF0-2 1.820 1.794 2.496 2.521 0.398 0.412 0.649 0.659

RCF0-3 1.805 2.464 0.418 0.658

RCF1-1 1.849 2.638 0.435 0.714

RCF1-2 1.840 1.837 2.629 2.623 0.432 0.431 0.711 0.708
RCF1-3 1.822 2.602 0.426 0.698

RCF2-1 1.704 2.402 0411 0.635

RCF2-2 1.649 1.682 2317 2.358 0.390 0.398 0.637 0.628
RCF2-3 1.693 2.355 0.393 0.611

RCF3-1 1.297 1.934 0.382 0.579

RCF3-2 1.269 1.274 1.807 1.824 0.373 0.371 0.557 0.561
RCF3-3 1.256 1.731 0.358 0.548
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Fig.3 Variation of cracking toughness and instability toughness
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Tab.4 Comparison of measured and calculated values of double K fracture toughness

R4 K& /(MPa-m'?) ki /(MPa-m'?) K%/ ky Ki#/(MPa-m'?) k2 /(MPa-m'?) K&/ ks
RCF0 0.412 0.415 0.99 0.659 0.666 0.99
RCF1 0.431 0.424 1.02 0.708 0.686 1.03
RCF2 0.398 0.413 0.96 0.628 0.646 0.97
RCF3 0.371 0.382 0.97 0.561 0.546 1.03
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