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Abstract : Toward formulating suggestions for methods of assessing concrete performance when frost damage is
in two or more forms (e.g., scaling and cracking), three sets of evaluations were done in FY2012. They were (1)
evaluation of the progress of frost damage on concrete with scaling and cracking, (2) evaluation of the influence of
chloride ion penetration and (3) evaluation of the progress of frost damage and penetration of chloride ions for
actual structures. For (1) and (2), experiments that focus on cement type (ordinary portland cement and blast
furnace slag cement(B-type)) and freezing speed were done. For (3), the scaling ratio was measured, and the
detailed survey was done by sampling cores from highway bridge abutments. The specimens for (3) were collected
from among highway bridges in the mountainous areas of Hokkaido where weather conditions are severe. A visual
survey was done on the bridges in FY2011, and the highway bridges selected for sampling were suspected of being
severely damaged by freezing and thawing action. Concrete with blast furnace slag cement (B-type) showed more
scaling during the period before partial fragmentation than that with ordinary portland cement ; however, cement
type was not shown to have a clear influence on the relative dynamic modulus of elasticity. With decreases in
freezing speed, scaling remarkably decreased and the relative dynamic modulus of elasticity did not decreased. In
experiments, it was found that the scaling and relative dynamic modulus of elasticity were able to be expressed by
the simple method. The penetration of chloride ions was able to be expressed by the difference method. It was found
on the abutments of highway bridges survey that the scaling is influenced by deicing salt. On the other hand, the
relative dynamic modulus of elasticity was generally higher than 60% to 80%, which shows that deicing salt
application did not have a notable influence. The amount of chloride ion was found to generally correspond to the

amount of deicing salt used.

Keywords : Freeze-Thaw, Scaling, Cracking, ChlorideIon, Performance Evaluation
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