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S P .
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@
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Kinetic energy (kJ)
(b) A# EEOHASTY)

5.3 BKUSNDEENFE (RIRITT RILFREFRIE
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ETIVIZEDFANE BITHERE MEEERE
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30 -
2 | ——B=0.6m, L=1.2m, h=1.5m
——B=L=0.6m, h=1.5m

Reaction force (kN)

(a) B=L=0.6m

(b) B=0.6m, L=1.2m
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0 , 1 1 J
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E [Kinetic energy] (kN]
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T5 & —EHIZ /e HEPHELEL ST
IKDHEEZ RAT T FIFE() & 2R OIS B (MV)
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o P occos™ 0 o = "I'\ :
O N
= 15 | AR
S o 4
§ 10 | l 1L=0.6 m
[nd 5 F 30, 15, 30 d
0 1 L 1 1
0 10 20 30

Slope angle at colliding face [deg.]

®-5.7 koEEREAERAMITH L TERLBZED
EENEHE

B OKDOEEEHMER L7256 OEEHEI SV TRl
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SEA ICE OBSERVATION AND INTERACTION BETWEEN SEA ICE AND STRUCTURES

Abstract
As results of the sea ice bottom observation using /PS and ADCP in Okhotsk sea, the normalized spectrum of ice bottom topography
might be common regardless of spatial and temporal component.

We made the experiments on interaction between sea ice floes and ice booms, which were especially focused on the effect of the
shapes of water channel or more complicated boundary conditions on the ice load acting on the ice booms. Ice load acting on the ice
boom becomes small in those cases compared to a simple condition such as a strait channel, and we gave an important notice for
design.

We also examined problems on the abrasion of coastal structures by sea ice. By using DEM, we developed the estimation
method of ice floe behaviors adjacent to structures and ice pressure acting on the structures, which are thought to be one of important
factors for the abrasion. We confirmed the calculation method would be appropriate by making a comparison with measured values.
According to the wear tests between sea ice and metal material (SS) by a form of “block on plate” , we found that the abrasion of metal
material would be based on “corrosion” rather than “frictional wear” such as “abrasive wear” or “adhesive wear”. This could also be
confirmed by our field observation of the “Okhotsk Tower” with which sea ice interacts in every winter season, where the concrete
body around sea water level has been coated with titanium-clad plates.

Finally, while we performed a medium-scale model test regarding the impact of ice on a structure by the free-fall of an ice floe
under various conditions, including timbers and steel along with sea ice, considering tsunami-related debris such as timber, containers
and vessels. When ice causes brittle failure/splitting, and fragments move freely after impact with a structure (especially when the ice
floe is large compared to the structure), the impact load or the impulse was small in comparison to cases without failure, and was
presumed to become a constant value regardless of the level of the kinetic energy or the momentum. While we developed its numerical
simulation method using the discrete element method [DEM] and confirmed its validity, we prepared for the environment to develop a
simple formula for the estimation of the ice impact force.

Key words : Okhotsk sea, Sea ice, Ice force, Ice boom, Tsunami, DEM, Impact, Abrasion, Wear
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