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Experimental research and theoretical analysis on carbonation resistance
behavior of recycled aggregate concrete

Xiao Wenguang, Guo Zhanggen, Wu Zhengpeng . Tu Xinya, Peng Yang
(College of Civil Engineering, Nanjing Tech University, Nanjing, 210009, P. R. China)

Abstract: An accelerated carbonation experimental analysis on carbonation resistance behavior of recycled
concrete was carried out. The influence of recycled coarse aggregate replacement ratios, water cement
ratios, cement content, the strength of natural concrete and the kinds of mineral admixture on the
carbonation resistance of recycled concrete was studied. The results show that the carbonation depth
decreases with the increase of water cement ratios and recycled coarse aggregate replacement ratios, while it
increases with the growth of strength of natural concrete and cement content. Moreover, the addition of
mineral admixture replacing cement partially can also decrease the carbonation depth of recycled concrete.
Based on the current prediction models of natural concrete carbonation depth, the prediction model of
recycled concrete carbonation depth wasestablished through regression analysis of experimental data from
this paper and the results of the model agreed well with the experimental results from other researchers in

China.
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Table 1 Carbonation specimens

S FigiE  FAEH - KU
1 R
e i+ BB KK - i/ (kg -
=1 :

R B/% m~?)
RCA1 0. 40
RCA2 C30 100 0.50 AR KYE 400
RCA3 0. 60
RCB1 300

C30 100 0.5 3 ik R Ak K U
RCB2 500
RCC1 C20
RCC2 C25

100 0.5 AR EKIE 400

RCC3 C35
RCC4 C40
RCD1 0
RCD2 30

C30 0.5 FEAEERELKE 400
RCD3 50
RCD4 75
RCEL IR 90Y + B

B 10 %

C30 100 0.5 400

RCE? IR 90% + B
s 10%

R4 T RC KRR PR BE s A~ E 4 3o i b i1 43 3l
WEFERIK L K8 FH At L I 0 TR B L 5k BE L P A LA R B i
Y45 A RERT AL TR JEE 1R 52 ) 5 Ji T8 1) B 1~ 4 R 45 4L 1k
ETREN



Eﬁﬁt%:”qks_cqu_edu_cﬁ' X7, F . BFARELRBIOERERER ZE SN 49

2 REERRSH

2.1 REFELR

B 1 oAy 45 e FE ARG A6 AS [ Bl Ak Bsf ) 1 S22 300
Bl 26 2 4% e A B[] i) e Ak O B2 Il {8 B2 28 d
PSR EESCME . L 1 AT LLUE o« ik Al B )
P A= TR 5 i A R BE B R, HL TR B N AR S
JE 1) 22 57 B0 45 AL itk Ak R EE R T

()74

(a)3d

Bl EBUMETEERRLINBURE
Fig. 1 The carbonation depth of different

(c)14d

(d)28d

time of recycled concrete

*2 BERRIBURER8IRERE
Table 2 The carbonation depth and 28 days

compressive strength of recycled concrete

‘ WAL R B/ mm 28 d %
WA G5 .
3d 7d 14 d 28 d J&% /MPa
RCA1 8. 30 9. 90 14. 10 16. 50 25. 50

RCA2 9. 60 13.70 21.00 25.00 22.80

RCA3 10. 00 10. 50 20. 90 24. 20 18. 80

RCB1 8. 10 12. 40 19. 20 24.00 19. 90
RCB2 5.70 6. 90 10. 00 13. 30 26.70
RCC1 8. 10 8.70 14. 10 20. 90 23.30
RCC2 9. 30 9. 90 16. 70 21.90 24. 60
RCC3 9.00 10. 60 16. 20 23.20 20.70
RCC4 8. 10 8. 30 12.90 16. 80 23.20
RCD1 10. 90 11. 70 16. 50 23.50 21.70
RCD2 10. 10 12. 20 16. 60 24.00 24. 20
RCD3 7. 40 8. 40 13. 80 17. 40 21.30
RCD4 10. 40 12.90 16. 40 24.70 25.10
RCE1 7.80 11. 10 14. 00 17.90 24.70
RCE2 8.70 9.50 12. 80 17. 60 26. 60
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Fig. 2 Effects of recycled aggregate replacement

ratios on carbonation depth
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Fig.3 Effects of water cement ratios on carbonation depth
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Fig. 4 Effects of cement content on carbonation depth
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Fig. 6 Effects of mineral admixture on carbonation depth
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Table 3 Comparison between model predictions and test results
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95 6 E
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RCA1 16. 50 14. 32 23.17 1.15 0.71
RCA2 23.70 23.24 22.17 1.02 1.07
RCA3 24. 20 30. 27 25.10 0. 80 0. 96

RCB1 24. 00 27.27 24. 48 0. 88 0.98
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RCB2 13. 30 20. 71 21. 82 0. 64 0. 61
RCC1 20. 90 22. 80 22. 96 0.91 0.91
RCC2 21. 90 23.02 22.48 0. 95 0. 97
RCC3 23. 20 23.91 24. 10 0.97 0.96
RCC4 16. 80 23.95 23.02 0. 70 0.73
RCD1 23. 50 23.52 23. 65 1.00 0. 99
RCD2 24. 00 23.32 22. 64 1.03 1.06
RCD3 17. 40 23.55 23. 81 0. 74 0.73
RCD4 24.70 23.27 22.33 1.06 1.11
RCE1 17. 90 28. 48 22.45 0. 63 0. 80
RCE2 17. 60 28. 34 21. 85 0. 62 0. 81
Al 14.70 5. 64 18. 84 2.61 0.78
A2 16. 80 13.86 19. 20 1.21 0.88
A3 17.10 22.91 20. 57 0.75 0. 83
Al 23.50 29. 51 21.79 0. 80 1.08
A5 28. 50 35. 68 25.18 0. 80 1.13
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B2 18. 20 26. 69 21. 61 0. 68 0. 84
B3 20. 90 20. 50 20. 64 1.02 1.01
C1 21. 20 22. 87 23.45 0.93 0. 90
C2 14. 30 24. 34 22.52 0.59 0. 63
C3 17.10 23.10 21.45 0. 74 0. 80
D1 23. 10 28.29 21. 67 0.82 1. 07
D2 29. 20 28. 02 20. 51 1.04 1.42
D3 25. 80 28.01 20. 47 0.92 1. 26
E1 16.50 23.09 21.50 0.71 0.77
E2 17. 00 22. 82 20. 13 0. 74 0. 84
E3 22.00 22. 89 20. 47 0.96 1.07
E4 26. 00 22. 83 20. 14 1. 14 1.29
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