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Damage of the Aftershock off the Miyagi Prefecture on April 7, 2011
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Synopsis
This manuscript reports the structural damage before and after the aftershock on

April 7. We conducted four-day aftershock observation at Sanuma, Hasama-cho, Tome

city, where roads and houses were subjected to severe damage during the 2011 off the

Pacific Coast of Tohoku Earthquake. Using these aftershock records, we evaluated the

difference of site amplification effects between Sanuma and nearby seismic stations, and

estimated strong motion at Sanuma district during the main shock. The seismic intensity

duirng the main shock at Sanuma was estimated as 7 with the JMA intensity scale.
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(a) mainshock on March 11, 2011
Fig. 1 Distribution of the seismic intensities (RZJT, 2011)
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(b) aftershock on April 7, 2011
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Fig. 2 Velocity waveforms in NS component at K-NET Tsukidate (MYG004) , K-NET Sendai (MYGO013) , and K-NET
Furukawa (MYGO006) (¥, 2011)

Table 1 List of the seismic stations and observed seismic intensities (KT, 2011)
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Fig. 4 Damage survey area of the second survey. The
SR color shows the seismic intensity of the March 11
Fig. 3 Damage survey area of the first survey (%%, quake.
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Photo 1 Semine branch office of Kurihara city hall
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Photo 2 Seismic station at Semine branch office

.

Photo 3 Building damage of Semine branch office

Photo 4 Damae of the roof tiles in Naganuma area
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Fig. 5 Map of Sanuma, Hazama-cho in Tome city (1% j#,
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Photo 7 Displacement of Nishiki-bashi
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Photo 8 Kurihara culture hall in Kurihara city

Photo 10 Damage of the wall in Tsukidate area
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Photo 11 Shiwahime branch office of Kurihara city hall

Photo 13 Damage of a storage in Shiwahime area
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Photo 16 Floating of a manhole in Wakayanagi area
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Photo 17 Ground damage in Wakayanagi area Photo 20 Column damage of Takashimizu branch office
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Photo 18 Takashimizu branch office of Kurihara city hall

Photo 22 Tome city hall

Photo 19 Seismic station at Takashimizu branch office
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Photo 23 Seismic station at Tome city hall
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Photo 26 Ground damage along the prefecture route 1

Photo 27 Ground damage along the prefecture route 1
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Photo 25 Seismic station at Minamikata branch office

Photo 28 Tajiri branch office of Osaki city hall
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Fig. 6 Map of Furukawa in Osaki city (%%, 2011b)

Google map was used as background.

Photo 31 Totally collapsed house in Tajiri area

=

Photo 33 JMA seismic station in Furukawa area

Photo 32 Totally collapsed house in Hirabari area
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Photo 36 Totally collapsed building in Furukawa area
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Photo 37 Kitakami chamber of commerce in Nakata area

Photo 39 Damage of the concrete block wall
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Photo 42 Totally collapsed building in Oroshimachi area

Photo 43 RC column damage in Oroshimachi area
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Photo 44 Damage of the exterior panel (site a) Photo 46 Damage of the plaster wall (site c)

Photo 45 Damage of the exterior panel (site b) Photo 47 Damage of the foundation (site d)
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Photo 48 Damage of the plaster wall (site e)

Photo 49 Damage of the exterior panel (site f) Photo 53 Damage of the glass window (site j)

Photo 54 Damage of the exterior panel (site k)

Photo 51 Damage of the concrete block wall (site h) Photo 55 Damage of the roof tiles (site 1)
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Photo 56 Comparison of the

damage of plaster wall
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Photo 59 Comparison of the damage of RC column

Photo 57 Comparison of the

damage of column

Photo 58 Comparison of the

damage of ground pavement

5

Photo 60 Comparison of the damage at the seismometer
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Photo 62 Comparison of the damage of ground pavement
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Photo 63 Damage of the graveyard in Dainen-ji
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Photo 64 Damage of the graveyard in Sourin-ji
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Fig. 8 Distribution of the overturned tombstones in Sorinji on April 2

u ¥RiEE
FETh

u HEmHY

O #mE

E =RGL
£RETh O =m=
HESHY

Fig. 10 Distribution of the overturned tombstones in Zuisenji on April 1
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Fig. 11 Distribution of the overturned tombstones in Zuisenji on April 18
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Fig. 12 Map of surveyed graveyards
Table 2 List of the surveyed graveyards and tombstone overturned ratios
L4, (e AR SRR
e B S B ST A K T3 48/109 44%
B LI < B M ORI T FR 7L A T T 1.6 39/274 14%
AMLIEALFEEM ORI T H BN EMR IR 39/274 14%
TN =t PNl wN 52/92 57%
FKF s R T R B R K 57193 11/74 15%
ZARBE s o FHARSE BT RS A7 114/323 35%
EHEZERE  Jm FARSS BT PEF Y H 31 112/157 71%
ELSE i FHHB S BT ki = — K67 107/383 28%
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Photo 66 Damage of the graveyard in Zuisen-ji
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Fig. 13 Damage of Konpira shrine (3/31 and 4/18)
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Photo 67 Konpira shrine (before repairing) on 3/31
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Photo 68 Konpira shrine (after repairing) on 4/18
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Photo 69 Damage of Kanaya shrine (3/31 and 4/18)
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Fig. 14 Damage of Kanaya shrine (3/31 and 4/18)
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Photo 70 Damage of Nishinomiya shrine on 4/18
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Fig. 16 Damage of Tsushima shrine (4/1 and 4/16)

Photo 71 Damage of Tsushima shrine on 4/16
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Fig. 17 Damage of Tsukidate-Hachiman shrine (4/2 and
4/17)

Photo 72 Damage of Tsukidate-Hachiman shrine on 4/17
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