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Abstract: The mechanical and durability properties of nine groups of concrete, with various recycled coarse aggregate

(RCA) replacement rates and water-to-cement ratios, were examined. Based on the experimental results and

analysis, the length, volume and generalized interface parameters were determined ; the correlation between three

interface parameters and the RCA replacement rate, the water-to-cement ratio, the mechanical and durability

properties were established. The results show that the mechanical and durability properties of RAC are closely related

to the RCA replacement rate and the water-to-cement ratio; the generalized interface parameter reflects the effects

of interface volume and water-to-cement ratio of new mortar on concrete properties, which reveals the degradation

mechanism of RAC properties.
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Table 1 Mix proportion design of concretes

kg/m®
Fine
No. NCA RCA Cement Water
aggregate
NAC-0. 45 1059.0 0 649.0 478.0  215.0

RAC50-0. 45 529.5 529.5 649.0 478.0  215.0
RAC100-0. 45 0 1059.0 649.0 478.0  215.0
NAC-0. 55 1112.0 0 682.0 391.0  215.0

RAC50-0. 55 556.0 556.0 682.0 391.0  215.0

RAC100-0. 55 0 1112.0 682.0 391.0  215.0

NAC-0. 65 1151.0 0 705.0 330.0  215.0
RAC50-0. 65 575.5 575.5 705.0 330.0  215.0
RAC100-0. 65 0 1151.0 705.0 330.0  215.0
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Table 2 Compressive strength and rapid chloride diffusion coefficient of concretes

f./MPa DX10"%/(m*s™ ")
No.

3d 28d 120d 28d 120d

NAC-0. 45 10. 50 32.20 36.50 7.50 5. 66
RAC50-0. 45 8.69 30.90 36.10 9.53 7.10
RAC100-0. 45 10. 59 29.10 33.60 11. 40 7.88
NAC-0.55 8.27 26.00 31.00 13.28 9.40
RAC50-0. 55 8.12 25.70 27.40 14.82 10. 87
RAC100-0. 55 5.70 19.20 19. 60 17.08 12. 86
NAC-0. 65 4.80 17.80 20.00 14.63 12.70
RAC50-0. 65 2.68 14.30 16. 60 18.57 17.95
RAC100-0. 65 3.52 13.70 15. 20 21.98 19.31
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Table 3 Values of V, and &, in concrete per cubic meter

No. Va/m® Vi /m? V,/m* &
NAC-0. 45 0.395 0 0.395 0.021
RAC50-0. 45 0.198 0.223 0.421 0.024
RAC100-0. 45 0 0.447 0.447 0.028
NAC-0. 55 0.415 0 0.415 0.023
RAC50-0. 55 0.207 0.235 0.442 0.026
RAC100-0. 55 0 0. 469 0.469 0.033
NAC-0. 65 0.429 0 0.429 0.023
RAC50-0. 65 0.215 0.243 0.458 0.028
RAC100-0. 65 0 0. 486 0. 486 0.034
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Table 4 Values of 8, and £, for compressive strength and
rapid chloride ion diffusion coefficients of

concretes at various ages
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Fig. 2 Relationship between interface parameter and RA replacement ratio
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