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Abstract : In cold-sea areas, there are concerns that the climate-change-associated decreases in sea ice of recent
years may cause changes in the patterns of sea ice movement, thereby accelerating the deterioration of ports and
port structures. Subsequently, deteriorated coastal facilities have the risk of their filling materials flowing out, and
of that outflow causing structures to subside. Nevertheless, the shapes and movement patterns of sea ice that are
likely to result in damage to underwater structures are not-fully understood.

In FY 2012, the performance of an acoustic probe that is under development was evaluated. The penetration of
secondary sound waves was tested based on different primary wave forms, and it was found that Linear Frequency
Modulation (LFM) waves have the greatest penetration, and that the maximum amplitude of waves that penetrate
a 70-mm-thickconcrete board is only one-third that of the same waves penetrating water. In the water under sea
ice, we used a measurement system equipped with a pan and tilt device to made a 180-degree measurement of sea
ice movements with a fixed rotating speed. This has allowed data of consistent quality to be obtained, which

provided researchers with the information on contours, traveling distance and velocity of sea ice floating in the port.

Keywords :underwater structural inspection, hollowing, parametric technology, acoustic probe, sea ice form
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