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Fig. 1. Relation between the inundation heights and the percentage of damage to houses,

D. D=(a+b/2)/(a+b-+¢) X100 (%), where a is the number of the flooded and destroyed
houses, b half-destroyed houses, and ¢, inundated houses.
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Table 1. The calculated run-up velocity in towns.

Water velocity (m/sec)

Tsunami Location
Foot of hill Street area Mouth of river
1944 Tonankai Owase ~0.5 1~2 3~4
1946 Nankaido Susaki ~0.5 1~2
” Ohnogo 5~6
” Usa 0.5~1 2~3 3~4
” Yuasa 1~2 4~5
” Hiro 1~2 3~4
1990 Chile Ofunato 0.5~1 1~2 4~5
: | e |
Mouth of river. —_
[ S
D —1
Street area em—
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Woter velocity, m/sec

Fig. 2. Calculated values of the run-up velocity in towns.
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Fig. 3. Relation between the hydroulic pressure and the percentageof damage to
houses.
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Fig. 4. Distribution of damage to houses at Hachimori and the inundation heights
(above ground, unit: m) of the 1983 Nihonkai-Chubu tsunami.
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Fig. 5. Relation between the inundation heights and the damage to houses at Hachi-
mori.
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On the Damage to Houses due to Tsunamis

Tokutaro HATORI

On the Sanriku coast which was hit by the 1933 Sanriku and the 1960 Chile tsunamis,
10~20% of the wooden houses were damaged when inundation heights were about 3
meters (above M. S. L.). The damage percentages suddenly increased to 50% or more
when the inundation heights were over 4 meters. Damage to houses is controlled directly
by the hydraulic pressure dur to the water flow. The hydraulic pressure that acts upon a
house is expressed as pochv®, where h is the inundation height above ground and v the water
velocity. The percentage of damage to houses reached 50% or more when the hydraulic
pressure became 5~9 m®/sec®>. In many cases of tsunamis, the water velocity was 3~6 m/sec
at the mouth of a river, 1~3m/sec in the street area and 0.5~1 m/sec near the foot of a
hill.

According to the report of the field investigation of the 1983 Nihonkai-Chubu tsunami
at Hachimori, Akita Prefecture, most of the houses inundatated floor when the water level
were 0.5~1.0 meters (above ground). The wooden houses were partially damaged when
the inundation heights were about 1.5 meters and destroyed 2.0 meters or more, but the
houses hardly washed away. In recent years, bolts have been set in the bottoms of wooden
houses and powerful sea walls have been constructed, so there is a strong tendency for the
number of houses washed away to decrease.




