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Abstract : This study aims to clarify the deterioration mechanisms of marine and coastal structures due to sea ice
action and/or to the cold environment, and also to propose appropriate measures against the deterioration.
Especially, we have focused the mechanical wear and corrosion of metal materials due to contact and friction with
seaice. While a mixture of sand in sea ice has been found in some surveys at coastal areas facing the Okhotsk Sea,
we also clarified the penetration processes of sand particles to the inside of ice by an experiment. Sliding wear test
between metal material and artificial ice with interposed sand was carried out to clarify the deterioration
mechanism of steel structures due to abrasive wear caused by solid matter such as sand in sea ice. The amount of
wear of the metal sample (stainless steel) increased bi-linearly with increase in sliding distance. While the wear
rate (amount per distance) did not depend on the sand amount or sand particle size, even a tiny amount of small
sand particles had a certain cutting ability, in which case the wear state immediately shifted to steady wear. Tests
using natural sea ice samples confirmed that solid matter in the natural sea ice actually caused abrasive wear. The
steady wear rate caused by the natural sea ice agreed with that rate by artificial ice with artificially interposed
sand in this test method. We made the exposure tests of corrosion prevention measures applied in normal seas at
a coastal area facing the Okhotsk Sea in winter season. It was presumed that such measures have some problems
to be solved to apply them to icy seas. According to the corrosion tests of carbon steel bars in water tank, the
corrosion rate of such carbon steel bar did not increase with an increase of water temperature, or rather, its rate
slightly increased in the lower water temperature. We confirmed that the effect of water temperature change on
the corrosion rate was very complicated in light of the balance between chemical reaction rate and oxygen diffusion

rate due to the water temperature change.

Key words : Okhotsk sea, Sea ice, friction, Abrasive wear , Corrosive wear, Deterioration, Coastal structure
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