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Fig. 1. Numbers of perceived earthquakes in Ito (July 8-16, 1989).
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Fig. 2. Maximum ground accelerations (gal) of the July 9 earthquake at ob-
servatories on the Izu peninsula (provided by the Strong Ground Motions
Observations Center).
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Fig. 3. Time histories of acceleration recorded on the basement of Ito City
Hall during the two earthquakes on July 9, 1989 (prov1ded by the Strong
Ground Motion Observation Center).
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Fig. 4. Damaged areas in Ito City.
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Locations of damaged structures investigated (center of Ito city)
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Fig. 5-b. Locations of damaged structures investigated (Usami district)
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Fig. 6. A small scale land slide.

Fig. 7. Several rocks of 2m diameter fell

down onto an open yard (the rear hill
at Arai district).

Fig. 8. More than 90% of the tomb-stones

fell over at Hosenji temple.

Fig. 10. The chair of a tomb-stone at
Hosenji temple. A steel bar for con-
necting the tomb-stone remained un-
damaged.

Fig. 9. Side walls of the reclaimed plat-
form fell down.

Fig. 11. An overview of the graveyard
at Guzeiji temple. No damage to tomb-
stones was observed.
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Fig. 12. A inclined retaining wall on the Fig. 13. A gap between the house and the
hill in back of Hosenji temple. ground due to uneven settlement.

~ RO
IFig. 14. A erack on a concrete slab in Fig. 15. Blue vinyl sheets were put over
front of a door. the broken retaining walls to protect

against further sliding of soil.

» 3 — scn
Fig. 16. A small seale landslide beside a Fig. 17. A near view of another landslide
mountain trail in the Matsubara area. in the Matsubara arca.
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Fig. 18. Several rocks about 1m in di- Fig. 19. A corner of a stone wall broken
ameter rolled across a mountain road in the Matsubara area.
in the Matsubara area.
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Fig. 20. A crack between the cut and filled Fig. 2

. A cra with a 10em vertical

sections of a mountain road in the gap ran for about 20 m in the mountain
Matsubara area. The filled side settled road pavement in the Matsubara area.
about 10 em.

Fig. 22. Soil poured into a temporary Fig. 23. Blue vinyl sheets on the roof
office hut at an abandoned construction ridge for protecting against further

site in the Matsubara area. rainfall.
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Fig. 24. A front view of Kagakuin temple.

Fig. 26. The traditional bell tower of Fig. 27. A crack on the reclaimed plat-

Kagakuin temple in the Usami distriet. form of the bzll tower due to uneven
settlement.

Fig. 28. Roof tiles fallen from the ridge. Fig. 29. Timbor columns of a warchouse
The vinyl sheets protect against the slid about 10 em over the lower brick
further rainfall. wall.
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Fig. 30. Columns of the entrance gate at Fig. 31. The bell tower of Enouji temple
Enouji temple slid 10 em to the north in the Usami district.

on the foundation stone.

Fig. 32, The four columns of the bell
tower slid 15e¢m to the north. The
columns were not connected to the
foundation.

Fig. 33. An overview of the Usami district. The roof ridges of some houses
were covered by blue vinyl sheets for protection against rainfall.
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Fig. 34. Retaining walls of some houses Fig. 35. Part of the foundation was ex-
in the Usami district collapsed together posed due to the lack of supporting
with the supporting soil. Vinyl sheets soil.

protected against further failure.

Fig. 36. Failure of retaining walls in the
Usami distriet.
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Damage caused by the 1989 OFF-IZU Peninsula Earthquakes

Michihiro OHORI, Gyoo-Sick JEON, Shunsuke KUSAKA
and Tadao MINAMI

Earthquake Research Institute, University of Tokyo

Damage caused by the earthquake swarm off-shore of the Izu Peninsula, which started
on June 30, particularly by the largest earthquake of July 9 of magnitude 5.5, was inves-
tigated. In spite of the large ground accelerations (233 gal) recorded on the basement of
Ito City Hall, no severe damage to structures was observed, except that the ridge roof
tiles of many houses fell off and tombstones in some cemeteries fell over. More than 90
percent of tombstones fell down in Hosenji temple, which stands on reclaimed ground on
a hill side. This damage indicates that the vertical ground motion was particularly large,
due to the short epicentral distance.

Normal functioning of life line systems, i.e., gas, water, electricity, telephone and
railways recovered within several hours of the earthquake. Damage was concentrated in
the area around the JR (Japan Railways) Ito station and the Usami district about 2km
west of the epicenter. Each areas is no an alluvial basin surrounded by rocky hills. Because
of the heavy rain before the earthquake, the ground contained much water and the retaining
walls of reclaimed land broke, resulting in uneven settlement of the ground and subsidence
of houses.

Although there was relatively light damage to structures, unusual rumbling in the ground
due to the movement of magma frightened people, and they witnessed the under-sea eruption
on July 13. Also, some citizens fled due to rumors of a possible tsunami. Ito, a famous
swimming resort in Japan, suffered large economical damage due to the cancellation of
hotel reservations.




