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Moisture Absorption Process and Prediction Model of Recycled Concrete
Mixed with Fly Ash

JIANG Jianhua", WU Qi, FU Yongquan, LIN Mingyi, SUI Yuan

(College of Civil and Transportation Engineering, Hohai University, Nanjing 210024, China)

Abstract: The effects of replacement ratio of recycled coarse aggregate (RCA), fly ash content and initial moisture
content of RCA on the moisture absorption process of recycled concrete were studied by experiments. The results
show that the capillary water absorption coefficient and humidity response rate of concrete with the 25% replacement
rate of RCA are the smallest, and those of concrete with a replacement rate of 0%, 50%, 75%, 100% increase in
above rate sequence. The capillary water absorption coefficient and humidity response rate of concrete with the fly
ash content of 10% are the smallest, and those of concrete with the fly ash content of 0%, 20%, 30% also increase
in above rate sequence. The capillary water absorption coefficient and humidity response rate of concrete increase with
the increase of initial moisture content of RCA. In the early stage of the humidity response, the three influencing factors
have a greater effect on the concrete humidity response. As the humidity response progresses, the effect gradually
decreases. And with the increase of fly ash content and initial moisture content, the difference in the humidity response
rate of concrete in different periods increases. Finally, based on the basic theory of the mass transfer in concrete, the
moisture diffusion coefficient of recycled concrete under different test conditions is calculated by using the experimental
data. Then, the prediction model of the humidity response of recycled concrete is established.
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Table 1 Mix proportions of concrete specimens
kg/m*

Group Water Cement FA Sand NCA RCA  WR

RO 180.00 360.00 90.00 655.00 1 165.00 0 1.80

R25 166.89 360.00 90.00 655.00 874.70 291.30 1.80
R50  153.79 360.00 90.00 655.00 582.50 582.50 1.80
R75 140.68 360.00 90.00 655.00 291.30 874.70 1.80
R100 127.58 360.00 90.00 655.00 0 1165.00 1.80
FO  127.58 450.00 0 655. 00 0 1165.00 1.80
F10 127.58 405.00 45.00 655.00 0 1165.00 1.80
F20 127.58 360.00 90.00 655.00 0 1165.00 1.80
F30 127.58 315.00 135.00 655.00 0 1165.00 1.80
WO  180.00 360.00 90.00 655.00 0 1165.00 1.80
W3.56 138.53 360.00 90.00 655.00 0 1165.00 1.80
W5.76 112.90 360.00 90.00 655.00 0 1165.00 1.80
W7.83 88.78 360.00 90.00 655.00 0 1165.00 1.80
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Fig.1 Schematic diagram of water absorption test of

concrete(size: mm)
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concrete (size:mm)
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Fig.4 Curves of water absorption per unit area vs square root of time of concrete
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Fig. 7 Moisture response rate of concrete
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Fig. 8 Evolution law of moisture diffusion coefficient of concrete
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Fig.9 Equivalent moisture diffusion coefficient of concrete
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Fig. 10 Comparison of test values and calculated
values for humidity response (R75)
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