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Abstract: Influence of the replacement rate of recycled coarse aggregate (RCA) on the mechanical properties and

abrasion resistance of recycled aggregate concrete (RAC) was invesgated, and the corresponding time-varying model

of abrasion rate was established. On this basis, the research on the adjustment and control method of the abrasion

resistance of RAC based on the combination of fiber and recycled rubber particles was carried out. The results show

that the abrasion resistance of RAC reduces with the increase of RCA replacement ratio, and has a high correlation with

its corresponding mechanical properties. The addition of the fiber and RCA can improve the abrasion resistance of RAC.
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Table 1 Basic properties of aggregates

Apparent Water absorption  Crushing index

Aggregate

density/(kg-m*)  (by mass)/ % (by mass)/ %
NCA 2651 0.76 7.8
RCA 2631 4.18 12.3
FA 2 565 1.43
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Fig.1 Gradation curves of aggregates
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Table 2 Physical properties of fibers

Fiber Length/mm Diameter/pm Tensile strength/MPa  Elastic modulus/GPa Density/(kg-m )
PE 6 27 2500 117 970
PVA 6 15 1830 40 1290

1.2 BE&ELET

FAEA (RCO) 236K I NCA, AR T A 415
Ah KK IR 43 0.43.2.58. % %8 RCA B
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NCA, & E S=0%.25% .50% .75% .100% , If-ic N
RCO,RC25,RC50,RC75.RC100; & #} 2 H 1y A i
T FWLR T, % 1 RCA B i K SRR, AR 4l
SR B K SR I AE L B B n K, DA £ A ROK R
AR A S AE RC50 43 S A 7K U8 & 396 1Y
PE.PVA £ 4k , 3 4 %3¢ I FRC1,FRC2; #£ RC50
H 23 B A 33 kg/m® B 1 700~4 000, 380~830 pm
AR I UKL , JF 73 51l3C 8 RRCTRRC2.RAC BIEC 5
Pl UL 3. a1 i ) & ek R A B RC A RIURE L 1) B fin
KE TIREE L HEFEPL P #5810 min, #E47T BRI , B

IR RCA PRt W 7K 5158 B A 880K K e i 35 28 4k 5 %
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Py o B 1 9 i G R 53904 0.60.,0.06 MPa/s.

P ASTM C131 {Standard test method for

resistance to degradation of small-size coarse aggregate
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Table 3 Mix proportions of RAC
kg/m’
Specimen Cement Water Sand NCA RCA Additional water
RCO 394.0 170.0 798.0 1016.0 0 0
RC25 394.0 170.0 798.0 762.0 252.0 10.6
RC50 394.0 170.0 798.0 508.0 504.0 21.1
RC75 394.0 170.0 798.0 254.0 756.0 31.7
RC100 394.0 170.0 798.0 0 1008.0 42.2
by abrasion and impact in the Los Angeles machine) , 1.1
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Fig.2 Effect of R of RCA on mechanical properties of RAC
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Fig.4 Effect of recycled rubber particles size on
mechanical properties of RAC
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Fig. 5 Failure morphologies of RAC at different revolutions
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Table 4 Parameters of abrasion resistance time-varying
fitting curves of RAC

. ; ) R’by R’ by Pearson
Specimen A X10"  BX10" . .

equation (1) function

RCO —8.39 1.91 0.9872 0.997 2
RC25 —7.35 1.76 0.987 3 0.996 6
RC50 —7.11 1.61 0.9953 0.996 7
RC75 —6.23 1.60 0.9921 0.9930
RC100 —6.08 1.49 0.994 0 0.9936
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Fig.7 Correlation between abrasion rate and mechanical properties of RAC
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Fig.9 Effect of recycled rubber particle size on abrasion
resistance of RAC
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