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Table-1.1 Damage in Hokkaido Area (1994 Hokkaido Toho-oki Earthquake)
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Table-2.1.1 Observed Height of the Tsunami (1994 Hokkaido Toho-oki Earthquake)
(a) ®1W
First Wave
B H13E154) L -3l B &
Height

& W&(Hanasaki) 4 H221558%5 ML 173cm
#l - ¥ (Kushiro) 4 H2315024) L 60cm
B E(Miyako) 4 H231515% ;L 72cm
@ 1 (Urakawa) 4 H231§20%> L 15cm
FKAHE (Ofunato) 4 H23I§274> L 46cm
J\ F(Hachinohe) 4 H23W§325> L —

(b) BN

Highest Wave
o H3EI5 5] B
{€  W(Hanasaki) 4 H23I50455 173cm
¥ (Kushiro) 5 HO315024) 97cm
oy (Miyako) 4 H2305324) 72cm
{1 (Urakawa) 5 [H00WF265> 22cm
KARE (Ofunato) 4 12305374 46cm
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Table-2.1.2  Tsunami Height by Recent Earthquakes
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Figure-2.1.1 Fault Zone of Recent Earthquakes in Hokkaido Area
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Figure-2.1.1 Mechanizm of the 1994 Hokkaido Toho-oki Earthquake
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Figure-2.1.3 Maximum Acceleration(gal)
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Figure-3.1.1 Damage to Fishery Port at Kushiro
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Figure-3.1.2  Ground Improvement by S.C.P.(Sand Compaction Piles) and Liquefied Area
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Figure-3.1.4 Kushiro Port and Points of Photographs
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Photo-3.1.1 Fishery Port of Kushiro
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Concrete caissons were set in front of the damaged quay walls st r— o RERLETFIROSAE LTV A,
after 1993 Kushiro-oki earthquake. However, the new caissons BL, HOBERICEMERZVES Thb,
moved toward the sea and the ground behind them subsided. Photo-3.1.2 Movement of Caissons for Quay Wall
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ERIIAEESAEL, 7O 1305~1.0mit T L7 EEBLUZ O /@ﬁlktiﬁ WMTHHA, EEHEIZI
Photo-3.1.3 Damage due to the 1993 Kushiro-oki Earthquake BZ - LTAELT
(Same Point to that in Photo 3.1.1) Photo-3.1.5 Ground SubSIdence at North Pier of Port of Kushiro
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Photo-3.1.4 Damage to Building at Port of Kushiro
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Photo-3.1.6 Damage to Foundation of Warehouse at North Pier Photo-3.1.7 Ground Subsidence at Fishery Port (Port of Kushiro)

(Port of Kushiro)
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Photo-3.1.8 Sand Boil at Port of Kushiro
A numerous sand boils were also observed
at 1993 Kushiro-oki earthquake.
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Photo-3.1.10 Subsidence and Inclination of Qil Fence due to
Liquefaction
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Photo-3.1.9 Sand Boils in Oil Tank Yard at North Pier of Port of
Kushiro
Sand boils were found near by a oil fence, but nothing were
observed on the foundation ground of the tanks due to soil
improvement by the sand compaction method.
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Photo-3.2.1 Lift-up of Sewage Manhole (Katsuragi, Kushiro City)
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Photo-3.2.2  Lift-up of Sewage Manhole (Kushiro City) nTwa,

Photo-3.2.3 Lift-up of Sewage Manhole (Kiba, Kushiro City)
At the time of 1993 Kushiro-oki earthquake the manholes were
lifted 1.3 m at the maximum. During the present earthquake the
lift-up of the manholes was about 20 cm.
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Photo-3.2.4 Sand Boils and Ground Fissures
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Photo-3.2.5 Ground Subsidence due to Liquefaction
This area had been located in old water channel. It is supposed
that sewage pipes were broken due to liquefaction and a certain
amount of sand flew into the pipes.
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Photo-3.2.6 Ground Subsidence
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Photo-3.3.2 Damage to A House due to Slope Sliding (Kayanuma Area)

EE33.1 FELETCHOBENIZLLWE
PP R ORF £ TITE CEE CRRBELHE O PREL,
BEFORBHSTDIZEBESATNL,
Photo-3.3.1 Slope Sliding at Kayanuma Area
A large slope sliding was also reported at the time of 1993
Kushiro-oki earthquake.
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Photo-3.3.3 Ground Fissure and Deformation of Sewage Trench due

to slope Sliding (Kayanuma Area)
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Photo-3.3.4 Waved Road due to Liquefaction (Kayanuma Area)
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Photo-3.3.6 Lateral Movement of Left Bank of the Shoro River

during 1993 Kushiro-oki Earthquake
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Photo-3.3.5 Sand Boil at Left Bank of Shoro River
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Photo-4.1.1 Damage to Teshikaga Over-Railway Bridge mMILTV 5, o ‘
The ground sbehind bridge abutment subsided, but Photo-4.1.2 Inclination of Electric Poles S
no damage to bridge sm{émre was observed. Ground sliding due to liquefaction caused inclination

and subsidence of electric poles.
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RATZ, Photo-4.2.2 Damage to Gird Rail of The Rindo Bridge

Photo-4.2.1 Collapse of Embankment at The Rindo Bridge The Gird Rail crashed the abutment and was severely deformed.
Embankments at Rindo Bridge on Road No. 272 slid

and subsided resulting in damage to sewage channels.
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Photo-4.2.3 Shearing Rupture of Bolts of The Rindo Bridge
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Photo-4.2.5 Ground Subsidence at The Tokiwa Bridge
The ground behind the abutment subsided 50 cm,
No damage to the bridge structure was observed.
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Photo-4.2.4 Ground Sliding near The Rindo Bridge

Ground over 100 m length largely slid near the Rindo Bridge.
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Photo-4.2.6 Sliding of Road Embankment

Filled parts of embankment crossing a small valley collapsed.
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Photo-4.2.7 Slope Sliding at South 6th St. of Nakashibetsu
Slopes in residential areas at Nakashibetsu largely slid and
houses were severely damaged.
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Photo-4.2.9 Cracks of Walls (South 6th St.)
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Photo-4.2.8 Damage to Foundation Ground of House
and Utility Pipes (South 6th St.)
The ground sliding ruptured the utility pipes, but the damage
to a house was relatively light due to its stiff concrete foundation.
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Photo-4.2.10 Slope Sliding at Higashi Jujo District of Nakashibetsu

An artificial slope slid due to liquefaction.
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Photo-4.2.11 Slope Dcmxmanon (Higashi Jujo District)
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Photo-4.2 12 Lifting of Sewage Manhole (Higashi Jujo District)
Due to liquefaction a sewage manhole lifted at maximum

FH-4.2.14 PIREI A REORE )
R C7%& 0 o P iE AT A RO ARSI EEI L HEENT
‘ » : U Bt CAMBIE LT 6 A DI o T, T2, RO
BH-42.13 HIKLOBEEL ST kb o 12EE BT b BETE I A A MTREIR
B &R oEHERM T, TR LD B o5 1
WBROUETEDHELZIT T, BEEORK
Flz g ssto

& Za BN AT,
Photo-4.2.14 Damage to Nakashibetsu Town Hall
X CIL AR Shear Cracks were found at foots of columns of
TV 72 B EIEEKE S RE S CHEL ST the Nakashibetsu Town Hall
Lol
Photo-4.2.13 Non-Damaged House in The Liquefied Area
(Higashi Jujo District)

Liquefaction was widely caused at East 10th Ave. Nakashibetsu

but most of houses never suffered any damage due a stiff concrete
foundation with underlaying gravel layer
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Photo-4.2.15 Damage to House Walls (Nakashibetsu) BE .43 EEHEOEEEE

FEMHIZBIHTRELOERILT, S JETREDEK
THEPT, BREOEOED DA G ThHor b EZ A5,
Photo-4.3.1 Subsidence of Road Embankment (Nakashibetsu)
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Photo-4.3.2 Subsidence of Quay at The Notsuke FHBESEOHENREIN TS,
Peninsula due to Liquefaction. Photo-4.3.3 Damage to A House at Bekkai Area
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Figure-5.2.1 Survey Points at the Hanasaki Port
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Fig. 522 Details of the Damage at the East Pier (Point B in Figure 5.2.1)
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Figure-5.2.3  Gravity Quay Wall of East Pier (I) of Hanasaki Port ((I) in Figure-5.2.2)
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Figure- 5.3.4  Gravity Quay Wall of East Pier (II) of Hanasaki Port ((II) in Figure-5.2.2)
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Photo 5.1.2 Shear Crack of Wall of 2 Storey Building (Hon-Cho)
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HTEHCaRIREL .
Photo-5.1.1 Crack of Column
of A Commercial 3-Storey Building (Hon-Cho)
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Photo-5.1.3 Fire of A Commercial Building (Umegaeda-Cho) Photo-5.1.4 Collapse of Stone Wall (Kiyotaka-Cho)
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Photo-5.1.5  Shear Cracks of Walls and Columns Photo-5.1.6  Shear Cracks of Walls and Columns
of Nemuro Public Hospital of Nemuro Public Hospital
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Photo-5.1.8  Shear Cracks of Walls and Columns
of Nemuro Public Hospital
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Bending Crack to Tower of Fire Station
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Lifting of Sewage Manhole

at Nemuro District due to Liquefaction
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Photo-5.1.10  Subsidence at Nemuro Port
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Photo-5.1.12 New as well as Old Onneto Bridge
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Dampcr of New Onneto Bridge
No damage to the structure of the new bridge was
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-5.2.2  Sand Boil (Point A)
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Crack of Pavement Behind Quay Wall (Point A)
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Photo-5.2.3 Sand Boils (Point B)

The diameter of the sand crater reached 5 m at maximum
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Phoro - 5.2.4  Sand Boils (Point B)
A wide area was liquefied at Point B.
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Photo-5.2.5 Large Movement of Quay Wall at East Pier

The quay wall moved about 2 m and the ground behind
the wall largely subsided due to liquefaction (Point B).
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HEEIESYREEL, Photo-5.2.7 A Stock House Subsided and Inclined (Point B)

Photo-5.2.6  Inclination of Quay Wall
Caissons for the quay wall moved and inclined (Point B).
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Photo-5.2.8  Ground Fissures and Subsidence at East Pier (Point B)
C‘us.sons with a depth of 10 m moved and inclined due o liquefaction.
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Photo 5.2.9 Slopc Sliding (Point C)
A weathered rock slope collapsed with a width of 20 m.
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Photo-5.2.10 Movement of Asphalt Pavement
An asphalt pavement was separated from the ground and horizontally
moved about 40 cm.  The soil liquefaction may be considered to be
responsible for this phenomena.
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Photo-5.2.11
The ripples of the boiled sand might be caused by the Tsunami.
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Sand Boil (Point D)
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