b IEBFO%E T OBF % GE
145 (1974) 221-240 )

19. 1974 GV Ja it FR A o AT s
— L ABIFEEL LC—

Hm % & =
WEPEE B R M
wmoH F E

(FBFA9 &7 |5 20 B 525)

MR 1974 £ 5 A 9 HAFAT 8 33 27 Bhiciig v, M=6.9, RIRfzExtik 34°3¢/,
HRE138°48!, YRy 10km L KRFTFHDREES hi,

WEOER

HREOMNTIL6 B 1 HEAE, $F1E0X 5 iERNTHS. 20>, FEH T
HABERFRAE, PREEOWCICL DL TH Y, FEILTH, AEE, R, A
M, TR, FMSOMBCHEENER LTS, CALOEED > b, AR, R, A
v, MEENEARE S, IR, Tl TOMEOIERG Eedh b, HELN
[BOEEL 2kE LTHBD0L Lk,

FARBHRBGRE LT, 1R T X 5 BT 40 & I D 3408 Ric ez
PEFSEL, FRELTACRBERE, EEOIXOER, T, YIRHIBCIRER,
EHBRE RS  Abhi,

WS & LTD b v raly, =4 2 RS ESROBEEAE, 2 v sy~
PRI CRAMRRB I NIOL B o 7edt, ERIEERD T hOBMTH -1

FRAGRAGA =2 v 2 ) — VB TIHBEOTE, SIBTIIRO A M TSRS - 1o,
BREREOTRIBFIIRD it o o, SEERFTAEAFEASTH F Tko T
BIMEEIRED - Te.

HEERR CHBIEER, REOMANRZ - ZR RN, WFhIB#MRb0oTHB.

REWFEOFE, WPEFCEPLTEY, FOMBCRWTL+5 THHHN, HE
BOWALET Bhic, BEOHBRIBHIEr—i CTHMIHEEN D b - .

BIBEERCX, Y B X - TEREOBEARSREL, Fhuct bt
T, BiRoflds 5% T,

FERMBARIZ, T2 va AL, FARHBEIZES T s DI LEE SR B b Hik
LiclRRB L Tente, AR VPREE LD THD, FOMOMRTYL ¥ AHE V<D
B, #E = ak—2ABH oIS Rohk.

A A AL THHORIAESE TR T, BRTIIBEILe  EEH» 5o ARh,
FOWHEC X 2HFNNDKOWAI D - T,



222

Table 1.
Type Village S(th V\Ifzest EI);slt Shimoda | Kawazu | Matsuzaki | Sum

of Damage
Damage Killed 30 30
Resiodfents Injured 58 34 2 8 102
destrochon| 111 23 134
desgjﬁiiion 191 1 42 55 6 295

Houses

genartly | a2 8 | 19| 1,18 281 | 1,868
Bat | s 5
Public buildings 13 25 16 54
Road 78 3 2 22 10 14 129
Bridge 1 2 3
River 31 4 35
Port 17 1 2 1 21
Water supply 93 26 10 129
Landslide 100 4 16 25 7 1 153
Stop of railway 1 1
Ship 10 5 15
Telephone 12 12

HVY VARV FIRE 2 v )~ FRIRCEENA » TS5 0 bh iy, Sy

VY VRV bLOMPEREEEATOBERLAD bhi.

AR W THI» CETHEL DT A RICE S o e fldi D - 1z,
LT s o >\ W OB B IN L7 Dk 5,

P B

51 B ARBIREERR AT, BEENL4E LToBKEET 86 EATTH - .
bV ERAIEOREEINETBE,
OHMHFINS W IedUfla k- TEDZ L Eieh, BRIV FHPLLTETNS
Lo Thv, FOSBEROPHEMENT & LRI EFHRILH L TR Y, Bricl-T
BREDTHTZHT L TNB L5 TH 5.
Bt% Licifs & PL0Wa L0 BRATETIE AT ES o T W & B2N BEY
BrLTw3, FORLME CREEAFOTHRMCIE A L, B EdlRoBZ»AA

ZOHEHFIFEFEI—FThico TW5, 152,



R
MATSUZAKER =

o\
-% 0
R o L
5 )
c'?‘. > O
. @ o?
7’
o
@A |
7 we OTHAMA  Q £ra (
..‘o P )
OcHIGD._Koura 2
COIBO = CIAUSHIMODA
(/0 0
(3 MERA N 3

Damage to Bridge -

Damage to Road

Damage to Road by fallen Stones
Damage to Slope Protection
Landslide

o
¢ ﬁ.‘. #
PO
TRUMACS “
R A
Water Supply (Piping)

Fig. 1. Damage distribution of civil engineering structures.
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Fig. 2. Crack on road surface and set-
tlement of embankment.

Fig. 3. Crack and sliding of
part,

ment
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Swelling of stone pitching,

Fig. 4. Details of Fig. 3.

Fig. 7. Sliding of a soil foundation of
a guard rail.
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Fig. 14. Severing of bolts connecting
truss and shoe.
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Fig. 16. Details of a protection device

(Tengu Bridge)
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T 4 4. o [ g ""
Fig, 11, Settlement of soil by 30cm be-
hind bridge abutment,

Fig. 13. Severing of bolts connecting
truss and shoe,

i LT e LA, e
Fig. 15, Damage to a protection device
which prevents a girder from falling.

Fig. 17. Damage to a protection device
which prevents a girder falling.
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Fig. 18, Damage to a protection device
which prevent a girder from falling (Isuzu
Bridge).
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N e S b= Fig. 21. Damage to a handrail on the
i 4

Tengu truss bridge,

Fig. 20, Details of a protection device
(Isuzu Bridge).

Fig, 23, Cracks at the entrance of
Nakagi tunnel,

Lo b WORE RN
Fig. 22, Damage from the collision be-
tween a bridge floor and its abutment.

. o FRg i . :
Fig. 25. Fall off of gunite shooting of Fig. 24. Cracks in the concret
Nakagi tunnel, Nakagi tunnel.

e lining at




Fig. 26, Damage to an electric poc. Fig. 28, Fault crack which destroyved a
house foundation.
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;
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Fig. 27. Damage to an un- Fig. 29. Fault crack which Fig. 30, Fault crack which
derground pipe connection at destroyed a house foundation. destroyed a house foundation,
a gas station.

/%

Fig. 31. Fault crack which Fig. 32, Crack in a field Fig, 33. Concrete pave-
destroyed a block fence and surface and in concrete pro- ment destroyed by fault,
house foundation, duced by a fault,
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g destroyed by

Fig. 34. Stone pitchin
fault,

Fig, 36. Fault passage through a
wooden house.

Fig., 35. Fault passage through urlhick
sand deposit,

gL o : Af

i | 4 -
Potted plants, just outside of a

Fig_ 37. Fault passage under a house Fig. 38.

causing the corridor of the house to become  house which was destroyed by a fault, they
twisted.

did not fall from the shelf.

Fig. 39. Tables and chairs whose legs Fig. 40. Crack on a floor produced by
become buried in the ground as the fell a fault,
just after the earthquake,
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Fig. 41,
fault.

Fig, 42,

Separation of a plant root

Landslide at Nakagi Village.
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Shirchata Mt.
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50— == == Ground surface after sliding

Height

Nakagi village
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Fig. 43. Section of landslide at Nakagi Village,

~_Fig. 45, Surface area of | at
#NakagijVillage.

Fig, 44,
Village,

-Fig. 46. Houses destroyed by the land-
slide,

- Fig. 47. Diflicult work (l' locating per-
sons killed in landslide.

Fig. 48. Car cru-.'aht:;i by a landslide,
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3 - .
Fig. 50. Close up of Fig. 49.

Fig. 49. Landslides of neigboring Ochii
Village,

75 e -y R
: : . Fig, 54, Slide of the supporting soil of a
Fig. 51. Landslide deposit on a road. parking lot,

Fig. 52. Landslide near & e ¥ : = $
Thama Village which de- Fig. 53. Inclination of a Fig. 55, Sliding of the sup-
stroyed many electric poles house caused by the destruc- porting soil of a house garden
and roads. tion of stone pitching. at Ochii.




Fig. 56. Destruction of stone pitching Fig., 57, Overturning of a concrete fence
at Ochii. at Iruma Village,

IR - e \
Fig, 58, Overturning of a block fence Fig. 60, Overturned tombstone at
at Shimokamo Town, Iruma Village,
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Damage to Civil Engineering Structures Caused by the

By Motohiko HAKUNO, Teruo ASANO and Yoshihiko MATSUI,
Earthquake Research Institute.

Damage caused by this earthquake is indicated in Table 1. Twenty seven persons
were killed by a landslide of 50,000 m3 which occurred at Nakagi Village,
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Damage to houses was mostly concentrated in Irdzaki, Nakagi, Iruma, Mera, and
Koura villages, all located on a fault line which was found after the earthquake. It
seems that this fault had some influence on the severity of the structural damage.

For the damage to road related civil engineering structures, included cracks along the
border lines between cuttings and embankments, and cracks on road surfaces, swelling
and sliding of embankment slopes, and destruction of slopes adjacent to cutting parts.

Tunnel showed small cracks in its concrete lining. )

Three bridges were slightly damaged mainly at shoes and abutments.

Underground water pipes were damaged in every village, resulting in a total lack of
water for a couple of weeks.

Port and harbor facilities suffered almost no damage. )

LPG small containers installed at each house, exploded and caused fire in those
houses buried by the landslide.

Underground gas station line was destroyed at connections causing leakage of gaso-
line into the ground, but not fire.

When a fault crossed directly beneath a structure, the structure was statically
destroyed; this due to the relative displacement of its foundation.



