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Multi-field coupled model and its verification for carbonation
analysis of recycled coarse aggregate concrete
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Abstract ; Carbonation of recycled coarse aggregate (RCA) concrete was a complicated physical diffusion and
chemical reaction process, which was difficult to analyze and predict. According to the carbonation
mechanism of the RAC concrete, a multi-field coupled model for carbonation analysis of the RCA concrete
was developed by combining the diffusion rule of CO, within the RCA concrete with the conservation law of
mass for the carbonatable substances. The proposed model adopted effective diffusion coefficient of CO,,
coefficient of carbonation reaction rate, amount of carbonatable substances and adhesive mortar of the RCA
as major control parameters. Efficiency and applicability of the proposed model were validated by
comparing with experimental data.
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Table 1 Mix design parameters and carbonation depth of recycled coarse aggregate concrete

it A b i 2 8 WAL R B/ mm

W5 Wa/ B/ RCA/ NCA/ Rus 5 K scEk(5]) scmk(2] sclkle] scmk(4] A
%  (kgem ) (kg+m *) (kge+m %) N 5T 5 H H T 578

1 3.2 390. 5 0 1058 0.48 0.241 10. 2 4.6 17.2 24.1 20.9 11.3
2 3.2 390. 5 238 793 0.48 0. 241 12.3 5.6 18.1 24.6 21.1 13.0
3 3.2 390. 5 476 529 0.48 0.241 11.8 6.7 18.1 24.6 21.2 14.6
4 3.2 390. 5 714 264 0.48 0.241 13.5 7.9 18.3 24.7 21.4 16.0
5 3.2 390. 5 951 0 0.48 0. 241 13.8 9.2 18. 8 25.0 21.5 17.3
6 6.5 394 0 1128 0.52 0 10. 9 2.2 14.9 22.8 20. 4 10.0
7 6.5 394 302 790 0.52 0 11.0 2.8 15.3 23.0 20. 6 13.3
8 6.5 436 0 1100 0.47 0 8.3 1.8 13.6 22.0 21.4 8.0
9 6.5 436 295 770 0.47 0 8.7 2.2 14. 2 22.4 21.5 10.9
10 5.0 317 543 543 0. 60 0 13.4 4.3 16. 8 24.6 22.3 16. 8
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11 5.0 336 542 542 0.55 0 12.4 3.8 17.8 24,4 20.6 14. 2
12 5.0 370 535 535 0. 50 0 10.4 3.2 16.9 24.0 19.3 12.1
13 5.0 400 530 530 0. 45 0 8.1 3.0 16.0 23. 4 17.6 9.6
14 5.0 450 519 519 0. 40 0 6.3 2.9 15.1 22.9 16.2 7.4
15 4.5 425 926 0 0. 40 0 5.0 2.4 14.7 22.7 16.0 8.9
16 4.5 318 926 0 0.55 0 13.1 5.2 19.2 25.3 20. 4 15.8
17 1.5 257 926 0 0.70 0 19.1 7.6 24,7 28.4 24,7 22.0
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