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Abstract : Toward the proposal of a performance evaluation method for concrete affected by more than one type of
complex frost damage(e.g., scaling and cracking), in FY 2011, in order to (1) understand the state of frost damage
with scaling and cracking, (2) evaluate the progress of frost damage with scaling and cracking, and (3) evaluate the
influence chloride ion penetration, the characteristics of actual frost damage to road bridges in the severe climatic
conditions of Rikubetsu and Hidaka (mountainous areas of Hokkaido) were clarified. Laboratory experiments were
also conducted to grasp the progress of frost damage with different water-cement ratios and to grasp the effects of
frost damage on chloride ion permeability. The structural surveys confirmed that forms of frost damage varied with
environmental conditions such as deicing salt. Meanwhile, the results of the laboratory experiments suggested
that the effects of the water-cement ratio on scaling were significant. On the other hand, in the range of this
laboratory, the effects of the water-cement ratio on the relative dynamic modulus of elasticity were not shown
definitely. It was also found that the difference method was an effective approach to evaluating chloride ion

permeability.

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