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Abstract :Concrete suffers the combined influence of frost and salt damage in cold snowy regions, where
the adoption of measures to improve its long-term durability is urged. In this context, the evaluation of
concrete durability in the actual environments is necessary, but actual verification takes a very long time.

For this reason, durability is predicted/evaluated based on the results of accelerated tests or short-term
exposure tests. However, the details of predicted/evaluated durability and actual durability in actual
environments have not been fully verified.

In this study, investigations were conducted for years by using exposure test sites, exposed samples of
existing structures and on-site test installations to verify the long-term durability of concrete in actual
environments and the practicability of prediction/evaluation methods.

Based on the investigations on existing bridges exposed for fifteen years, which were applied silane type
surface penetrants, it was verified that silane type surface penetrants carried on a protective effect against
chloride ion penetration.

The exposure test to durability after crack repair, it was confirmed that the effect of repair has not
decreased after five years. However, the repair part had started to deteriorate due to the combined frost and
salt damage.

According to the investigation conducted eleven years after the placement of modified cement concrete
products with improved durability for cold snowy regions, the modified cement products were higher
protective effect against chloride ion penetration and carbonation in comparison with general products.
Besides, for highly durable concrete mixed with ground granulated blast-furnace slag which has specific surface area of 6000
cm?/g or higher, it is desirable to verify for chloride attack using the predict value of effective diffusion coefficient in
consideration of the safety side.

In the field verification of the scaling progress prediction equation, it was confirmed that it can be applied to sites that are
susceptible to the same degree of freeze-thaw and chloride action periodically.

In addition, in the exposure test of the coating for cold regions, it was confirmed that the test specimen
after ten years and the actual bridge test coating after six years had sufficient durability.

Key words : cold snowy environments, exposure test for long periods, concrete durability, sustainability of

the effect, prediction/evaluation
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