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Quick Damage Survey: 

* Sendai City: Damaged Area and Buildings 
during 1978 Miyagi-ken Oki earthquake 
+ inundated area by tsunami 

* Osaki City & Kurihara City : Damaged area 
during the 2008 Iwate-Miyagi Nairiku Eq. 

* Damaged Area during 2003 Northern Miyagi Eq. 

Tbe huge egrttgrake attacked the damaged area 
due to past earthquakes ! 
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General Information on the earthquake and damage 

. Ground motion characteristics in Sendai Area 
* Comparison of 1978 Eq. at same obs. Pt. 
* Site effects based on DCRC observation network 

- hilly zone (eq. Aobayama Campus) 
- alluvial deposit (eq. Oroshimachi) 
- deep underground structure of Sendai Basin 
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Specific damage survey 
* Damaged Pile foundation building 
* Non-structural elements 

-External wall, Ceiling board 
* Wooden houses 

Damage survey of buildings in inundated area 
by tsunami 



A Source Mechanism of 
the earthquake 

Wiled: 13,013 
Missing: 14,608 
Refugeis: 

Total in Miyagi 
Killed: 7,929 
Missing: 6,460 

As of April 10, 2011 
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A Odd number higher harmonics in 
,horizontal (NS) direction - 
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Observed waveforms compared to 1 978 
8~2005 Miyagi-ken Oki earthquakes at 
umitomo Building -- (near . Sendai Statioa 

unit s 

Earthquake Nm' 1 Miom' u~comp. ~elmwneter 
S25E S65W 1 I M 

2011/3/11 1 9 0  31 7.7 234 1 160.3 SSA-1 

19; H Lang dw&bn(about 3 minutes) 
2; 1 Cirwmd shaking of I* wave group is almost the same 
- as 1978 eq. - 
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Even number higher harmonics in vertical 
ldiredion (Induced vertical --- motion) 
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_ Ground motion characteristics of 
after shock of April 7 (M7.4) 
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Time [s] 
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Spectral characteristics 

Period contents less than , 
1.5s are larger than 
those of 1978 eq. 1s 
period contents are 20% 40 
larger, around 0.5s 
contents are 2 times 
larger. 
Period content around 3s 
is two times larger 
compared to 1978 eq. 
Shorter period contents a 
than 1.5s is lager in the 
NS comp. and Longer 20 
period than 1.5s is lager o 
in EW comp. 0.1 1 10 

(Motosaka, Ohono & Miiuji, 2011) period.(sec) 

I Comparison of main shock-March 11 and 
i 
:aftershock-April 7: Furukawa, Osaki 

-- - 

I n  Furukawa, the period 
content less than lsec 
is almost the same as 
main shock 

4 
Damage is largely 
extended due to 
aftershock 

1 .  How large aftershock compared to Main shock I 

In  Sendai, the period 

1.8sec is almost the 
same but other oeriod 

V 
(ranges are much smaller. P&(J 
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Acceleration waveform - (NS-comp.) . -_ - - - 
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Spectral amplification due to soil 
--Corn ared to Sum~tomo(Eng~neering 

-edrockf 
(Ohno,Motosaka, Shibayama, 2011) 
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Sdl amplification factors diffrer about 3 times less than 
Is and those bngcr than 3s are atso about 3 tlmes. 

Ground motion at Aobayama campus 
?n h~lly zone IS ampl~fied more than 2 

l :I mes! 
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Damage to 9 story SRC building at 
Aobayama campus 

2005 Earthquake 
2008 Earthquake 

Ground motion at 

4 comer external columns are 

1969 ~ompletion 
1978 Earthquake 

around 1s period 
content is amplified 
two times 

Sbong motion records 
shows: 

Max Acc. Of NS-amp. 
IF: 333an/s/s 

- 
damased heavitv at their bottom I 

Site Effect- Alluvial Deposit: 

ange or natural erioa or tne 9 , %ilding-for about 0 vears after 
completion (Motosaka et al. 2011) 
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Relation of natural ~eriod and deflection a%9!em direction) I 

. I Dama e of RC building in alluvium 
3 1 t e  in % roshimachi 

Max.Acc.=613 cm/s/s 

Construction year 1969 Construction year 1969 

I 
C o l b p  UI r ~ L U I ~  nb uuiMing at 

Orosirnachl2 chwne 
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Cdlapse of 3 story RC bullding at 
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I . . Inclined RC building in Oroshimachi 

I'  damage of piles . 

I Construction year: 1983 
Pile lenqth:26m 

a u n d a t i o n  damage of RC building 

G:FU ru kawa 1.' West J.H.S., Osaki City 
-- 

I Damage of Non-structural 
Elements 

Drop of Ceiling Board 
* hanging type ceiling board . External wall of steel structure 



Ceiling board of 7th floor 
(Top floor) was dropped 
60°/o during main shock 
And the remaining 40% was 
dropped during April 7 
aftershock 

4Fall of ceiling board I 

I Fall of ceiling board of large span building 
2 - S e n d a i  Media-Take(7 story SRC ) 

I - 

Drop of Ceiling board of municipal 
City Hall - 





old and damage experienced houses 
housing lands failure 

amage of wooden . - structure(I1) - 

amage of wooden structure(1) 

rtacorra 
Old houses on alluvial site 

ousing land failure 








