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Experimental study on damage behavior of recycled coarse aggre-
gate concrete containing brick

AN Xinzheng, YANG Yingying, NIU Wei, ZHANG Yafei
(College of Civil Engineering, Hebei University of Engineering, Hebei Handan, 056038, China)

Absract: In this paper, the recycled coarse aggregate was prepared from waste concrete and brick,
in which the waste concrete coarse aggregate was substitute for waste brick aggregate with 0%, 10%,
15% and 30%. The damage of recycled concrete was detected by ultrasonic wave, and it was measured
by the decay of the ultrasonic wave velocity. The ultrasonic experiment was carried out on the recycled
concrete specimen under uniaxial compression load condition. The effect of uniaxial compressive stress
on the damage of recycled concrete under different replacement rates of waste bricks was obtained
through experiments. The results present that the replacement rate of waste bricks has a great effect on
the damage of recycled concrete under uniaxial compression. Finally, for the uniaxial compressive stress
coefficient, which is the main factor affecting the damage of recycled concrete, the damage relation
model of recycled coarse aggregate concrete containing brick is established.

Key words: Totally recycled concrete; Recycled brick grain; Replacement rate; Compressive

strength; Damage analysis
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Tab.1 The basic performance index of recycled coarse aggregate

WK /% W25 ,
WR Gk FUE R SRR %
AR R R 3.09 4.12 5.15 2520 11.8 0.35
TR W R L R 1.01 16.16 20.20 2126 42.7 0.6

R2 FEBHBRAERTHEERELEAL

(Bfi: kg/m’)

Tab.2 The mix proportion of recycled concrete under different brick-particle replacement ratios

e g
o e Eﬁﬁ;fﬁﬁiﬁ% Foh ik Wik WA
RCO 412 930 0 658 158 100 4.94
RC10 412 837 93 658 158 62 4.94
RC20 412 744 186 658 158 76 4.94
RC30 412 651 279 658 158 89 4.94
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Tab.3 The ultrasonic wave velocity and damage results of recycled concrete under uniaxial pressure stress

fu0/MPa v, fu0/MPa v,
Y, D Y D;
(¥, /km-s™) /(km-s™) (7, /km-s™) /(km-s™)
0.2 3.498 0.069 0.2 3.352 0.075
0.3 3.512 0.061 0.3 3.377 0.064
0.4 3.544 0.044 0.4 3.405 0.046
3176 0.5 3.415 0.113 28.57 0.5 3.266 0.127
(3.625) 0.6 3.382 0.130 (3.496) 0.6 3.255 0.133
0.7 3.173 0.234 0.7 2.997 0.265
0.8 2.897 0.361 0.8 2.616 0.440
0.9 2.454 0.542 0.9 2.230 0.574
0.2 2.925 0.078 0.2 2.612 0.083
0.3 2.947 0.065 0.3 2.641 0.068
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0.7 2.601 0.271 0.7 2.301 0.275
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0.9 1.898 0.612 0.9 1.558 0.668
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Fig.3 The relationship between the damage of recycled

concrete and pressure stress coefficient
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