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Impact of curing humidity on chloride transportation in concrete

YAN Yongdong, LIU Ronggui, LU Chunhua, FU Qiaoying

(Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, Jiangsu, China)

Abstract; To obtain the effects of curing humidity on corrosive medium transporting into concrete, a model between
curing humidity and chloride diffusion coefficient was developed according to their relationships with hydration
degree and porosity, which was exposed in chloride solution. An experiment was designed to verify the correct of the
model, which included ordinary performance concrete and concrete mixed with fibers. All of the specimens were
cured in different humidity for 28 days, and then immersed in 8% NaCl solutions for 60 and 180 days respectively.
The results showed that reduction of curing humidity could increase the concentration and diffusion coefficient of
chloride ions. Saturating curing can reduce the chloride diffusion coefficient by 10~20%, as dry curing increased
the value about 14% ~29%. This process can be slowed by mixing polypropylene and steel fibers into concrete. The
material coefficients were fitted according to the test results and predicted formulas of apparent chloride diffusion
coefficient were provided for the concrete after different humidity’s curing.
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Fig.1 Influence of curing humidity on concrete durability
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Tab.1 Performance of PPF and SF in this test
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H (grem™) mm MPa GPa %

PPF 0.91 10 >450 >3.9 >15
SF 7.8 20 >600 200 1.4
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Tab.2 Mix proportion of test concrete
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Tab.3  Performance of concrete specimen in this test
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Tab.4  Curing methods and corresponding humidity
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Fig.2 Free chloride content in concrete after different humidity’ s curing
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Tab.5  Apparent chloride diffusion coefficient under different
curing humidity 107" m*/s
60 d 180 d
ELE RIS
p S 0 p S
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Tab.6 Regression coefficients k£ and u
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Fig.3  Relationship between apparent chloride diffusion coefficient
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