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Damage cases of run-up ice floes caused by Tsunami wave

Tsunami-related ice floes originating in the sea off the coast of Tokachi caused
serious damage to private houses in 1952, especially in Hamanaka Town on the
eastern side of Hokkaido.
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Hokkaido Coast - The 2011 Great Tohoku Tsunami

Sea ice distribution at Mar.11, 2011 TRICMODIY T Iags
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Run-up Ice floes to shore (Nemuro Peninsula, coast facing at Pacific Ocean)
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Fig.1 Ice pile up on a breakwater caused by stormy weather
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BIKDE B FEHEEE /NS — R W TJVERRTES

KEBEDEEEAEBE D—DTH B, ice-jamPOpile-upiEEETE=HEE
BADERCELB EOHEF ZOEE

2R FTMDDEM (AK[E 5, 2009) 12, # EAOpile-upFEDERE AR DEFHEEZELT-
3R TR EEET JL [Kioka et al.,2019]

DEMERIIIKZEER T HEmL NILTIEEL, fikZE E*ﬁﬂ‘]l:ﬂﬁ%&ﬁi
IKERDEE)HFEI

normaldlrectlon n
slid er\

-
sprlngh/_ ~

dashpot

m, d;tl:i +Z(f,jj +fs’7)+ F =0

tangential direction s

PAWA
i R i E ST
F = > p.CAV, -V, C,H\V, -V,

EHuE HMEE

P, is water density, 4 and /& 'represent the area and the draft depth of ice, Cs AR AR CDFKOR O —
and Cd are drag coefficients related to skin drag and form drag, and V;and V, E{%£(2019428)
are the velocity vectors of ice and water, C,,: added mass coefficient
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BIKDE B FEHEEE /NS — R W TJVERRTES

KEBEDEEEAEBE D—DTH B, ice-jamPOpile-upiEEETE=HEE
BADERCELB EOHEF ZOEE

Rafting / ice pile-up model
: : : An external force Fp required to form a
Shore pile up model [Kavacs and Shodhi, 1980]% #£ FH oile up with a certain height /s

~N 27

the original model was modified by taking
ice-ice friction into account

— —_— = * = - —
CRISKRE DR ESEEE L L DR O Workand energy
[Kioka et al., 2019] O Mass conservation
| 4m,
Hs
Fp
N Ml =
/=1 =
\‘ 1 2H,cot g
A Model for shore ice pile up
(Kioka et al., 2019)
Hi friction coefficient between ice surfaces
£ ice density
BREEBTODNAILT Y TIK R A hi ice thickness

H, pile-up height in the pile-up model

(AeiEE R T, il iR fit)

= %pigHshj(l + u cot B)
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