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Effect of Air Contents, Deicing Salts, and Exposure Conditions
on the Freeze-Thaw Durability of the Concrete
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ABSTRACT

In this study, the relative effects of low-chloride deicier(LCD) and two other deicing agents on the scaling of concrete were conducted in a series
of tests at laboratory accordance with the ASTM C 672. The solutions concentration of deicers tested included 1, 4, 10%. Tap water was used as
control. The amount of scaling was evaluated gravimetrically. As test result of deicer solution types, when applied to 4% solutions, surface scaling of
concrete after 56 freeze-thaw cycles was produced significantly as about 9 times on LCD solution, as about 18 times on CaCl, solution, and as about
33 times on NaCl solution comparing with tap water. As test result of deicer solution concentrations, relatively low concentrations (of the 4% by
weight) of deicer were produced more surface scaling than higher concentrations (of the 10% by weight) or lower concentrations (of the 1% by
weight) of deicer. It show that the damaging concentration is of the order of 3~4% for previous research result. It appears that the mechanism of
surface scaling is primarily physical rather than chemical. Also, the effect of chloride deicier types, freeze-thaw cycling, and air contents on the
performance of concrete was experimentally investigated. The results show that the concrete specimens subjected to freeze-thaw cycling scaled more
severely in exposure to deicing salt than those in non-exposure to deicing salt, weight losses of the specimens tested in exposure to deicing salt were
twice as much as those tested in non-exposure to deicing salt. Relative dynamic modulus of elasticity of concrete specimens decreased more quickly
in exposure to deicing salt than in non-exposure to deicing salt. Also, relative dynamic modulus of elasticity of concrete specimens in exposure to
sodium chloride deicing salt was decreased more quickly comparing with exposure to LCD salt. It is also shown that the chloride contents according
to concrete specimen depths was more largely in exposure to LCD salt. When concrete specimen is exposed to chloride deicing salts and freeze-thaw
cycling, performance degradation in the entrained air concrete(AE concrete) retarded more considerably comparing with non-entrained air
concrete(Non-AE concrete).
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