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Influence of Surface Cracks on Humidity Response of Concrete Under

Constant Climatic Environment

JIANG Jian-hua, QIU Jia-qi, FU Yong-quan, LIN Ming-yi, HU Fei-fei
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210024, Jiangsu. China)

Abstract: In order to study the humidity response relationship between the internal micro-
environment and the external environment of cracked concrete, the internal humidity response
tests of concrete under different crack conditions were carried out by artificially simulating the
constant climatic environment, and the effects of different water cement ratios and fly ash
contents were also considered. Finally, a formula for calculating the equivalent moisture diffusion
coefficient of concrete considering the effect of surface crack was proposed, and the prediction
model of internal humidity response of concrete with surface crack under the constant climatic
environment was established, then the feasibility of the model was verified. The results show
that the internal humidity response rate of cracked concrete is higher than that of non-cracked

concrete. Under the crack conditions, the humidity response rate of concrete does not change
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significantly with the increase of crack width, but increases linearly with the increase of crack

depth. The humidity response rate of cracked concrete increases with the increase of the water-

cement ratio, and the humidity response rate of concrete without fly ash is the fastest, followed

by the concrete with the fly ash content of 30% and 15%. Moreover, there are differences in the

significance of the effect of cracks on the internal humidity response of concrete with different

water-cement ratios and fly ash contents.
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Measurement (Unit: mm)
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Tab.1 Mix Proportions of Concrete Specimens

) HMB AR/ (kg e m™)
KK He - —
K KUE | B | AR | ORLEORE | B0k
0.33 171 512 636 1131 3.1
0. 40 180 450 655 1165 1.8
0. 50 200 400 666 1184 0.0
0. 40 180 382 68 655 1165 1.8
0. 40 180 315 135 655 1165 1.8
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Tab.2 Design of Concrete Specimen with Surface Crack

KR | By IR B R/ %0 | BEETEE W /mm | HEERIE He,/mm
0. 00 0
0.15 20
10
0.33 0
0.30 20
30
0.45 20
0. 00 0
0.15 20
10
0. 40 0
0. 30 20
30
0. 45 20
0. 00 0
0.15 20
10
0. 50 0
0. 30 20
30
0.45 20
0. 00 0
0.15 20
10
0. 40 15
0. 30 20
30
0. 45 20
0. 00 0
0.15 20
10
0. 40 30
0.30 20
30
0. 45 20
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