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Fig. 1. Locations of the lost lives due to the earthquake.
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Fig. 2. Earthquake-induced fault in the town of Inatori.
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Table 2. Damage table of road and highway structures.

©®e® o

Number of damage Number of
Road or damage lost lives
National No. 135 31 4
highways No. 136
) No. 13 (Shuzenji-Shimoda) 97 3
le'gjg?crmal No. 14 (Yugano-Kawazu) 6
roads No. 15 (Shimoda-Nakagawa 8
-Matsuzaki)
No. 113 (Atagawa-Katase) 5
Prefectural No. 115 (Yugano-Matsuzaki) 35
No. 123 (Itoh-Matsuzaki) 73
Minato Bridge (Shimoda) Whole structure
. (Degradation)
Bridges Shimoda Bridge (Shimoda) | Handrail
Shirata Bridge (Shirata) Pier
Tunnel Tomoro Tunnel Lining
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Table 3. Damage table of Izu-Kyuko railway structures.

Damage Number
Cliff Failure (Total 12000 m®) 5
Fallen Stone 3
Tunnels 6
Railway Foundations 6
Bridges 2
Others (Electric Power System etc.) many
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Fig. 12. Damage distribution of Izu-Kyuko railway structures
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Fig. 13. Damage in Inatori railway tunnel.
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Fig. 18. Expansion spacing of rail joint and movement of rail spike.
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Fig. 19. Diameters of Inatori tunnel.
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Table 4. Damage table of electric power facilities and supply systems.

Damaged Structures Number
Inclined or Fallen Electric-light-pole§ 174
Disconnection of Electric-lines 105
Inclined or Slipped Transformers 94
Disconnection of Incoming-lines 213
Headrace Channels in Power-station 2
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Table 5. Damage table of water supply systems.

Number
Diameter - - Total
(mm) Cast iron pipe Steel pipe me;cigéorxde Asbestos pipe
6 40 1 2
- é 50 7 13
3 6 65 1
i $ 75 2 10 19 3
S ¢ 100 3 1 12 4
= ¢ 125 3 2
& ¢ 150 3
T ¢ 200 1
é 250 1
Sum 10 22 49 7 88
g ¢ 50 1 11
& ¢ 75 2 24 2
2 $ 100 3 4
% é 125 1
v, $ 150 5
Sum 5 6 35 7 53
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Table 6. Damage table of ports and harbours.

Damaged Structures

Type of Damage

Remarks

Inatori
Fishing-port

Landing place in front
of Fishmarket

Quaywalls
Dock for Tokai-line

Settlement (20~30 cm)

Cracks and Slides
Inequal Settlement

Shimokawazu

Slight Damage

Fishing-port (negligible)
Shimode | quaywa Sexlemont 7 em)
TI?igs%ing-port Quaywalls Seétrl:éiznt and iml?xlrlr?atf?errns%%ck
Nihingpore | Quavwalls MReverment ¢
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Fig. 36. Landslide at Mitaka-Iriya.
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Fig. 40. Plan of mineral slime.

Qutflowed Slime

Embankment

Fig. 41. Section of No. 1 embankment.
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Fig. 49. Region in which the safety factor is less than unity in
Hozukisawa No. 1 embankment when liquefaction of slime occurs.
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Fig. 6. Collapsed prefabricated steel
frame drive-in restaurant.

Fig. 3. Earthquake-induced fault
(Inatori).

—

Fig. 7. Inside of collapsed drive-in

restaurant.




19784 (it 17 4

Fig. 8. Settlement of foundation
(Higashi-lzu toll highway)

Fig. 11.
tunnel (Higashi-lzu Toll Road).

Stripped lining in Kurone

Fig. 9. Collapse of cut-off slope
near Nashimoto.

Fig. 14. Hole in lining of Inatori
tunnel, induced by earthquake-fault.

Fig. 10. Fallen stones near Yoichizaka.
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Fig. 15. Sandy soil spi
the hole.

Fig. 20. Buckled rail close to the

Shimoda entrance of Inatori tunnel.

3

Fig. 16. Rail-spike movement.

3uckled cover-plates of
street drain in Inatori tunnel.

Fig. 17. Expansion spacing of

railway joint.
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Fig. 26. Collapse of structure

protecting railway from falling rocks
(near Mizushita tunnel).

Fig. 25. Cable crossing rails in
Inatori tunnel, where movement of
the cable is not observed.

Fig. 28. Settlement of railway
foundation nearby Mitaka tunnel.

e T S

‘ig. 27. Fallen rocks of 1,000 ton
weight at the entrance of Shirovama Fig. 29. Failure of water supply
tunnel. pipe due to road failure.
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Fig. 30. Broken-off joint of cast Fig. 33. Cracks in !anding p’ace
iron pipe. (Inatori fishing-port).

FFig. 31. Broken-off joint of steel pipe. Fig. 34. Cracks in quaywall (Ina-
tori fishing-part).

Fig. 32. Cracked vinylchloride pipe.
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3

Fig. 37. Top of landslide (Mitaka-iriyva). Fig. 42. No. | embankment (Hozuki-
sawa mineral slime deposit).

54 r = 2 G R s A" N 9. & Gt ( 3 .
Fig. 38. End of landsiide (Mitaka-iriva). Fig. 43, No. 2 embankment (Hozuki
sawa mineral slime deposit).
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Fig. 44. No. 3 embankment (Hozuki-
sawa mineral slime deposit).
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Fig. 45. Spouted Sand Volcanos of
mineral slime due to liquefaction (Hozu-
kisawa mineral slime deposit).

Fig. 48. Mineral slime on shaking
table (after excitation).

Fig. 46. Sand Volcanos of mineral
slime at the slime deposit which is pre-
sently covered with soil,

Fig. 47. Mineral slime on shaking Fig., 50. Earthquake-induced fault
table (before excitation). crossing under a dwelling house.
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Fig. 54. Graveyard at Chofuku

Temple in Kawazu.

i

ouse

Fig, 51. Damaged dwelling
near the fault.

Fig. 55. Cravevard at Jigen Temple
in Nashimoto.

Fig. 52. Right-lateral fault on con-
crete pavement.

Fig. 56. Graveyard at Inatori.

Fig. 53. Earthquake-induced fault
crossing the garden of a dwelling house.
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61. A Report on the Damage to Civil Engineering Structures
Caused by the Izu-Oshima-Kinkai Earthquake of 1978.

By Motohiko Hakuwo,
Earthquake Research Institute;
Yozo FujNo,
Institute of Structural Engineering, University of Tsukuba
and Toshiyuki KATADA,

Earthquake Research Institute.

Characteristics of damage caused by the Izu-Oshima-Kinkai Earthquake of 1978 are
summarized as follows:

1) The maximum ground acceleration was estimated to exceed 200 gal in the wide
region of the Izu peninsula. In some area, the maximum acceleration might have reached
400 gal. However, no wooden houses collapsed directly from the strong earthquake in-
duced vibrations. On the other hand, cliff collapses, fallen stones, slope failures, and
landslides occurred at many locations. These indicate that the ground motion of this
earthquake was mainly composed of short period waves. Most of the damage to civil
engineering structures including dwelling houses and consequent human losses were
directly or indirectly due to landslides, slope failures and foundation failures, and not
due to strong structural vibration itself.

2) The right-lateral fault which induced this earthquake was observed in the town
of Inatori. A railway tunnel crossed by this fault was severely damaged : many cracks
in the lining, uplift of railway foudations, buckled rails and so on were found. Also,
the dwelling houses upon this fault were subjected to damage due to the relative dis-
placemt of their foundations. However, it is interesting that window glass in these
houses mostly survived. Therefore, it seems that the fault movement did not create
specially strong dynamic excitation. Rather the houses appeared to be damaged by
static forces.

3) Soil embankments of mineral slime deposits located in the central part of the
Izu peninsula collapsed in this earthquake. This is the first case of this type of earth-
quake damage in Japan. The collapse is attributed to the liquefaction of damp slime.
This liquefaction of damp slime is considered to occur only under extraordinarily strong
seismic excitation. Research on liquefaction of soil and slime as well as sand is to be
carried out.

4) Most of the life-line systems such as roads, railways, electric and water supply
systems failed as has been common in past destructive earthquakes. This brought
tremendous loss and inconvenience to the people living in the damaged area. Since the
life-line systems are so vital in any modern society, increased aseismicity of these systems
is urgently need.



