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Tig. 16. Plan and details of damage to the buildings of Oga Kogyo High School
(Funakoshi, Oga city).
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Fig. 20. Plan and details of damage to the buildings of Noshiro Shogyo High School
(Midori-cho, Noshiro city).
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Fig. 26. Result of the soil tests at the site (Noshiro Shogyo High School).
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Fig 2. North elevation of Namioka town Fig. 3. Shear damage to wall (Namioka
hospital (Namioka-cho, Aomori pref.). town hospital).

Fig. 4. Shear damage to column (Nam.i- Fig. 5. Damaged wooden house due tosub-
oka town hospital). sidence of the ground (Arayamoto-
machi, Akita city).
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Fig. 6. Damaged wooden house due to Fig. 7. A house whose foundation slid
landslide (Gomyoko, Wakami-cho). away (Gomyoko, Wakami-cho).
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Fig.

8. Close up of the damage to the
foundation (Gomyoko Wakami-cho).

10. Lintel pulled away from the
column. (Kurooka, Noshiro city).

12. Difference in level at the ex-
pansion joint (Hiroomote Elementary
School, Akita city).

Fig. 9. Ground deformation alongside

the damaged wooden house (Kurooka,
Noshiro eity).

Fig. 11. Sleepers were pulled away from
the support column and the floor fell
down (Kurooka, Noshiro eity).
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Fig. 13. Top part of the Honkin depart-
ment store and its collapsed observa-
tory. (Oh-machi, Akita eity),
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Fig. 14 Collapsed observatory (Honkin Fig. 15. Close up of damage to the
Department Store, Akita city). column (Honkin Department Store,

Akita city).

Fig. 17. Elevation of the automobile Fig. 18. Damage to the particion wall

course building (Oga Kogyvo High in the automobile course building
Sehool). (Oga Kogyo High School).
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Fig. 19. Buoyed septic tank due to lique- Fig. 21. South elevation of Noshiro
faction (Oga Kogyo High School). Shogyo High School.




Fig. 22. Slippage at the expansion joint Fig. 23, Damage to the expansion joint
between the passage and the school and ground cracks (Noshiro Shogyvo
building (Noshiro Shogyo High School). High school).

Fig. 24. Buoyed septie tank beside the Fig. 25, Ground Cracks (Noshiro Shogyo
school building (Noshiro Shogyo High High School).
School).
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33. Omn the Damage to Buildings Caused by the
Nihonkai-Chubu Earthquake of 1983.

By Shinichiro TAMORI and Yutaka OSAWA,

Earthquake Research Institute.

The Nihonkai-Chubu Earthquake (M=7.7) occurred on May 26, 1983. This earthquake
caused severe damage to many buildings, mostly in Akita and Aomori prefectures. This is
a report on a visual survey of damage to buildings in the main part of affected area.

The feature of the damage to buildings is the fact that most of it was caused by
ground deformation due to liquefaction. In this area, wooden houses have very light
roofs made of galvanized sheet iron. So, even when a house suffered severe damage, it rarely
fell down. The districts where buildings were heavily damaged by such ground deforma-
tion as sliding and subsidence are Arayamoto-machi and Arayamatsumi-cho in Akita
city, Wakimoto in Oga city, Wakami-cho, Hachiru-cho, Noshiro city, all of which are in
Akita prefecture, and Shariki-mura and Azigasawa-cho in Aomori prefecture.

Damage to expansion joints in reinforced concrete buildings was widespread in the
affected district.

The Noshiro Shogyo High School buildings were some of those a most severely damaged
by the earthquake. Two buildings of the school are of 4-story reinforced concrete structure
and two gymnasiums are of 1l-story steel structure, and the buildings and gymnasiums
stand on very soft sand ground, so the two reinforced concrete buildings are supported by
piles. The heaviest damage occurred at the expansion joint portion of the passage between
the two reinforced concrete buildings. The connected portion was separated from each other
by 9 cm and slid 15 cm apart on the 4th floor. Simlar damage also occurred at the connected
portion of the passage between the gymnasium and the reinforced concrete building. There
were also heavy cracks and traces of the sand emission due to liquefaction on the school
ground and the two septic tanks were buoyed up by this phenomenon.

The damage to buildings caused by this earthquake gives important lessons for earth-
quake resistant design of buildings including wooden houses, reinforced concrete structures
and others. It is important to consider the planning of a building fundation and the
investigation of the dynamic behavior of soils where the ground is apt to be liquefied.



