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Properties of Strong Ground Motion of the 2011 off the Pacific Coast of Tohoku Earthquake in SNCT

Masayuki HANDOU and Tomomi FUJITA

The 2011 off the Pacific coast of Tohoku Earthquake occurred on March 11.
motion in our college for ten years, and the motion of the March 11 earthquake was recorded.
1) The March 11 earthquake caused very high acceleration and had very long duration.

following things are concluded.

The authors have observed earthquake
From some analysis the

2) The spectrum of this earthquake exceeds the design spectrum for the safety state in the limit capacity calculation-

method in the range from 0.3 second to 0.7 second of natural period.

3) The structures in our college behaved beyond

elastic region, and the collapse of ground, crack in curtain-wall and damage to equipment by the strong motion were typi-

cal in our college.

Key Words - Earthquake Record, Response Spectrum, Design Spectrum, Strong Ground Motion, Structural Damage

1. [RC&HIC

ERIR O M BRI ERE TR 0K
HEH-TWV5, AiEISHENMEHE X 721978 LI,
HUOMEE#SSER{LL TE /0 2002F 11 AEP 5T
b, 20034 5 H26B i RKALBHERIFE L T 5 M7.0
OHIEEH, [FFE 7 6B ICRERBILEERE TS
M5.5, M6.2, M5.3 OEFHIEHE E TV 5, 20055 8
Hl6BIciE, SHWMBHERFE T 5 M7.2 OMIESFEE
L, 20084 6 H14HiZE M7.2 OEF « ERAEERES
FELTVE, TO®, HEFAEWRHEERT TR,
20034 6 A LI, SRR MRS AS30ELINIZ99% D HER
THERZX3 LBEHAEBS LT,

o ko7, 20114E3 A 9 H 11:45 iICEHWEHMDOE
WCHARBIRE T2 M3 OMENREEL, 02 HE
D3 H11H 1446 P> ERENORLZRIFE LT 5EH
WTREBRE ERESTH 5 Mw9.0 O FILHIS K
sl L, MiEKE, BEXE, BIRFAREHR
DOREAG| R L, BIEEIL 19,000 A2HB2 2R
ABT, BIFRCoBIck 2 KELZHAARER 6
Zlis

HE S IEHEEERD20006£10H 2 SEHINICB W
THIEERIEZT-THB0Y, 3 HIIHOFKE, Eic4H7
H23:32 ORARELSRIGFEL TV, Th oD

B, ¥ROHBERELELSE, BAOHECEYIC
bHEARIE LI, AT, IAEE - ZHCTHERIL
F B K O RS D itiR % & LT, HIES)
B EBEREI LW TE & D B,

2. WROWE

FALHIS AERE M HITE (3, 20114E 3 A11H 14:46 I3
AL, ERIZIEE38E06.25, HEE142/51.63TH %,
E—AVIRI=F2—FMwid9.0THb, JLiid 24
[EFEIR (L FE LA S00km, FHPEH) 200kmic Fedso BEHER S
35924kmTH D, BEIEEMNT L — MTKEFET V-
FSTEABAUERTO S L — FEHIETH B,
BEO SRR - REES & OBLELEED 12D,
M1ic3 A9 H»LOBRUBELERT, BEOEHREN
HEOEIRIZ, 4 H 7 HRBOREMEMEITH D, [
(LB DI T005F O EWEHFOHBAFAEL TV 5,
200SEEDEIFIE, 1978 FEEMEHHYD T R R 7 4 —
OEEELEIONTETEY, 3H9H, 3A1IED
HEE & SHEE L T o FIRIR A HIEE O BRI O AR
RTH -1 3 HIIHOEAER, BEWEMHOMEMLED
B SBESBRE L, SEr, BEEMN, Bk
Eihd 4 D OIS HEE Lt LBEZoNhTVWE, 1,
RERUHEEENICHE L HRORIFR I, EFE, K

— 105 —




20 RN Z KR EE 2
BRENREWVWITZ2vFY v E2ERL, 7HLE»58EK
1R & RS 1 B ISR ST E v

oo |
fonassﬁma |

SB§08%3 M7. 4.

201%38118
14854653 1.0

2011F7/7108
09155?53 N7.3

0ME3I[NA
15652553 M7. 5.

‘a /. depth
~b 2011E3B1NA (kem)
15851543 M7.6 | 5©

50 90

J5°N

140°E 145°E

(1(a)
AR REOERY

E1(b)
AR BAREOERY

HEM, #HHEEcEGELTEY, RO CLEERETS - 12,

3. MEBRES

B S DB THIZEEH £ 15 72 © 1220004610 A >
5THAHH, 2005F11HLIRER, HIF1BEc+% 2 b
Y 7 R BUHEEET SSA &GRS RYEER QDR
%, [6]4 P& QDR %, FEICHREEM 3 B ic QDR % &%
LTWw3,

FRICBILRIEE FicRBICBUYSav2 Vb

2005 4F 11 H 16 B~

S
3F
2F
IF SSA

B QDR

QDR

DR

201147 A 11 B~

s 2
3F
2F
1F E-C

BA QDR

QDR

E-C DR

H2 hEIEEOEE

Fy—2ER LI,

4. LR L 7o E)

JICHER LB E 4PIcH VT QDR THEE L

20110311 sen 4 EW 718 1

IR
20110311 sen4F NS -654.0

ST T ST W iW Whs

- R R R S SR S ;:nlml;lvl sendF UD 4119

E n i L 1 L | " 1 i 1 L L 1 " 1 L |

a 20 £ &0 &0 1] 120 40 160 180

time [x]
3-1(a) EEE EXHEIBTOMEERECAN R

%—'x = J ! T T ! T 2000811 wn1FEW 4512
= oF
Saoo |-
bk I - L
o 20 40 60 &0 100 120 140 160 180
Tk T T T L T T 200100 et 2b 4507

aladlsllebad bol
-3

160 180

§¥51 69

1153
=

time [s]

WEEmE FHRHE 1 BEToMLEERE G A1 8)

b
=2

2011047 sentf BV 787.2

I i |

1 L L
20110407 sen-4F NS -608.0

slalulelaled

sEY T ST Wit £V WL s

20110407 sen4F UD 423.7

1 i 1

=
8
]
z
z

100
time 5]

120

140

160 180

g

3-2(a) WEEHHE ERRM4BETOMEERRE AATH)

ﬁ TR T T ' J L T 20110807 ene1F BW -355.4 E
£ =
aoo s
] ST N TR ST A S | 1 1 PR G | -
g e @ s 120 w___ i B 0
T J J J ) T T T Donidher erir b s
= of E
200 - 3
77 S AN TR SRR | I | | | E
20 0 50 80 100 120 140 160 180 200
Cid S L L L T T | 3
-Em - 20110407 sen-1F UD -346.5 7
e ) 3
wol . (| L e 1 I A | L =
o 20 40 60 50 100 120 140 160 180 0
time [5]

E3-20b) WEEH FHEHEBTomEERRE GATH)

— 106 —



s @ - B B 1 5 201 VR EHIS AT RE i RS o MR B i

HELBRAET T, 3 AIIHOKRER, #MH#EEHokic
300 gal BEOFEEHIM20MNEEH D, ZDHK 100 gal 72
ETloRiR&EnfE, ©oRICRAIERE 450 gal 12
EEZECI0WRELOENTH -1 TDHS 100 gal 12
EofRhbgix, REKIC 200 gal L OFENHHTED,
3EOKENR Y a v 7% b5, BRI 3 2L EOHK
HTHEL PO RVHIETS >t 3MOD Y 3 v Zito0
T, 14:46 OFHEBMRG O, 1447 DZ OE
ICHH O, 14:48 DR OBIRICHIET 5 LEZ
bhd, 4BV T bMEEIHIARVC L IZ 1BELE
BThi03EDYa v 7HBLVARTH S LITMAZ,

z1(a ZHHEHE 1 BORKIEEEgall

H B M3 EW NS UD
2011.3.11.14:46 | 1 | 4512 -450.7 -397.1
2011472332 | » 3554 -330.5 3465
#10b) FHEEABORKILEREEgal]

H i [ EW NS UD
2011.3.11.14:46 | 4% | -718.1 -654.0 411.9
2011472332 | 7872 -608.0 4237
2 B3 EORAILEEEgal]

H i [ EW NS UD
20113.11.14:46 | 3p& | 7659 719.5 5339
2011472332 | » 612.8 638.8 4523

ce.[c
=

Tis

SEE Hla s Wia s

SI B El Tipe il il

T ¥ T ) T ; T " ! T T B T

Ilﬂllmh A\J.F EWI -76!.'9

alalalolely

alalalalsl

eladalalal ol

B

B0 120 140

g

! T 2oni0shy asF Bw! 6125

1 . 1 1 | i |

o1 T -
201 Img A3F NS '—:!8.! -

alalslyl

o1 ML
0 INE"! AIF UD 4523

alalelelsl e

B

100
e o1

E4-20b) EEE BEEHIETOmERERE G ATH)

21
BRIEETREDO Y s v 7B 1AELB->TWVWE, &
LIZRd & i 4 IR TONEE L, 718 gal TH %,

4 A 7 HOMEEE, #300gal @ EEBAHI1SHRESE
Lo ABICHANERGIMITE VWY, BEosE
BLUEOWETH S, ETHRSE, AE L EREONME
EhiEEEh TV,

HURMOoWEICIDWTE LD 3, 3HIIHOHMET
MERAEOB TR, ABED Y 4 VHE—IRFEV T, 2
BEEE T T IZ B ICH - 1o KB S—ERIE L 1o 3 REL
4EOMAETIE, SYEEL TV IBRIHERE Ik
BL, ~vavorkEe=y—DENEENLLED

B4 2 E¥EFEMH TR, BBREZDHLY T HBBHHHSR
Z BHNEDE U1z, | BALR o IERm B TokihicET 5
DUEINEFESE L, METIRBEEOBEER Y » b
COUENSE U, T, EO3REE 4 BRI
I2d 2 FENEERE S FEOBRTEL WY 1 VORFELA
Uleo HHERBEEFEERMERSEVE RO+ 28y
YavIaA vy bOMEN TomBELLD, BOEDT
RECTHRLZR2ZmE THE, TEFHRbRITHI,

4HTHOHETS, HUHHTRIBEREOHKRE R
Whpotee —H, BETIEFFERTE, ROETRE
OEEBLHD, HEF 44 VOV UENDENEE LS
iz, 1EZEACH 3 MM BB oM EiFiaic
B 72 O U'EINAS A - 12

DEE, BERICOVLTEYT, BEM 3 Boiiic
SWTh, 3HIIHOHETE4ED Y 5 » 7 RS
h, BAIMEEL 766gal iICELTWVWE, 4 HTHOAR
BicoW0WTid, BTk OILEENE A Fic2sIZER
Bt L i o BRI TH B,

HEMIC>WTH 3 H11HOHECIHADEBEHT 1 H -
fods, BEBEZ DD OB EEEICIE 2 mmicE LS
WO UEINBEEA - . 3BEICH ZRMNETIIERAR
WEHLODS AL, KEE EEHd 5, #EHHS -
foo BEE R, JEEFEICHERTHT0OcmBEE L1z, [
L{3BEDCADETHH, T XTOHB/E=7 sk
THEIL, BEREL»oEB, 2EBO"SOMEE
T, €YEEL TOBESEEII YRS,
JEflichLha LS cflh B AREEREr -1, 1
MOEBRETHY 7 FrOMEESYINE, X5 7T

— 107 —




22 OB O oz B H ®E O

LTERAED 5, LIERHEGERET 5, DS
PoRUES, HEVS -1,

40 7 HOHMETHREOEMBIIE - 1ods, BERE
TV OVUVENDEMBIEN -1, 3BIzHIBKET
REFBRSHLOM 1 P& T4 5, NEE &E T
B, WEND -, BREOHWEEEEZ, BATH30cm
Th-oto 3HNBIENIZ 2BEOERE 2comiT EHEH
LichisflicizE S -7,

5. BEICERATER LICMEETLREZDRARY

[PI% =353

HIESR oA IandoME b Th 555, QDR ZHE
LThosomEMRIIIEIETHY, Thooiiixs &
blARZ P IO WTERT 3,

BER 1 BicBwT g T L 7220054 8 A16H
IMEEPOHIE |, 20084 6 H148 5T « ShRAEER
L ZLT3A1BO [HIEHAKFAERHE |, Hic
4780 EREFAOHE] OBRIBEEA:Z LY T
5ERT,

3ANEHOHER, BEO_S>OMEIck~T, RIE
D2~3{ET, WHOE—-7%2bb, BB 3~4 %
TH5T Ehbh 3,

HYH 1 BTORROIEEZR <2 bV (h=0.05) 2K
61cRd, [IRIZIE, 20054 8 H16H £20084 6 A14H
DIFER <7 VR LTWA, HicERIC 35 i
BAERE L 2BRAM I HOEEER L LL2BRD 2 ~
7 b v EFTEES O S0kine BB O 2 <7 b bR L

10— Ty
F - 220050916 B // // ]
F\—=—20080414 EW, ]
L S=—20110311 EW ~, ]
L -—‘:\20110107 EW X ]
£ i
N %% ey Safety [ fmit (tfjpe2)

IV 7 e

/1 : N~W

A~ Djfage [t ype2)

%i‘l ]

Sv [emv's]
#

£ -
e
g
£
4
>
i)
<.
e
i
.

naturel period [s]

E6 (a) HHHE1ERELERAAY MLOLE (E)

TWa,
3 HI1HoOHE T,

EW, NS A& bic, BEGEE

T
20110311 EW 451

g

=

19
II;*W[

IS
2
I

T
20080614 EW -142.

G
s
L R

f

T
20050816 EW 146.5

g

TS 7T

r

2400

1

20110407 EW -355.4

1

[ N ] |I|I|111|§1|IIEJI\?EN Leloldy]

o

100

g

timefs]
E5 (a) HHHE 1 REI-E T DIERERROLE (EW)

=400 = T T =
%m o 20110311 NS 450.77
ook 1
o ]
3 :
400 = 1 1 1 —
100 200
—a00 T T T =
%zm r 20080614 NS -112.8
B E
s =
U400 = L 1 =
0 100 200
IoF ' ' 20050816 NS -182.4 3
00 - -182.4 7
5200 |- 3
=400 & ; ] s -
100 200
=00 F T T T =]
200 |- 20110407 NS -330.5
) - -
il -
oo |- *' :
2400 & L L \ =
0 100 200
time [s]
E5 (b) HHE 1 BEICHITAIEEREOLE (NS)
10
e e
C ---200508 .
M ---200804 .
[ =—201103 _
| —< 201104 ]
™, it (5pe2)
10 b b c(}dﬁmc}
/ 4

Sv [emvs]

o

P AR

natural period [s]

E6 (b)

— 108 —

10’

B | BEEEGEARY FLOLE (NS)



@& - BT B 1 5 201 TR MG AT i it 72 o St R B i 23

03 B 5 2 BicH 1 T S0kine HIEEE) %8 2 5 fHig A H
b, EEEH03IHLL 0.7HICh T TELBREHEA
TW3,

4 H7HOMER, BEHEMOS® % ToHEBEEK
T, 3HNBOHEZEEBRERICL~VTHL, EERE
hs 0.5 WLl Eicts 2 LEEIGEHET 4 2,

ZOOHIE LS biT, 2R T20054 8 H16H £2008
F6 AUHOHEDIEE %2 LE->TH Y, B/E2[EOH
ETREY~0BEEHEA TV, SROMETIIE
ErMEBFTELL - EEHET S,

K7, A>OHIED S,—S, 27 bV (h=0.05) %
T 3ANHOMHESL 4 5 7 HOMIER, hxTll
s nffiRicl~T, 2RMFETRKE LIEEIRE &
ERIGELIE->TWVW5, 4 H7THOHIER, 058F T,

1500 T

=== 20050816 EW
=== 20080614 EW

— 20110311 EW A
— 20110407 EW |

g
&
500
n =
0 10 20
Sd [cm]
B7 (@) HHEHEIEE S,—S$ AR L (BW)
1500 T
===20050816 NS
=== 20080614 NS
— 20110311 NS 4
— 20110407 NS |
1000
g
&
500 |
I
u I.
0 10 20
Sd [cm]
B7 b) FHEHETEE S,—S, AT kL (NS)

SHIUHOMRLEBREDORETH 2, 05BHLUEKD
BEICESHTV S,

HYRH | BTONEELSORE AN s WL T 2K
Lebic, A PHLUEDW S EERRREL THEMEL,
WA LB AH B L ERORAERR3 EK4 1R,
HELEAMIBELTIE, 3 ANHOMEBAEHLTKE
WETH B,

HYR 1 B oSS A TR S o BE AR
LickiRERSITRT, HMOBE N> OMEL b flag
=2 (F) TRE-TWL 3,

&3 BARKEEOFHEIELm/s]

H EW NS UD
2005.8.16.11:46 9.0 158 46
2008.6.14.8:43 15.0 109 45
2011.3.11.14:46 49.1 69.3 274
20114.7.23:32 26.4 216 165
Fz4 BRRERIOFEIEcm]

H B EW NS UD
2005.8.16.11:46 2.1 2.8 0.8
2008.6.14.8:43 29 20 0.8
2011.3.11.14:46 95 169 45
2011.4.7.23:32 34 32 20
®£5 BEOFHEE

L3 I-jma I-sakai
2005.8.16.11:46 48 48 ({58
2008.6.14.8:43 48 4.8 (&0
2011.3.11.14:46 5.9 59 (%)
2011.4.7.23:32 5.4 54 (%)

6. ENOHEHRLIERFICE TS LHHERE
EATIZ, 19954 0 FEIR Fe o 2 LR A &R % 30
BLTVWAHEMERLTWS, FhoohTEETE
gk LB i oW TREAICHVW SR TV AEHEH
JbHl A SERE IR O IS I > LW THERT 5, BRI
W2 g E, 1995FHEBREHHMED IMA #F
NS, 20045EF IR PEHIED Knet /N4 EWY, £ LT
B KEFEMHITE D Konet il NS &lEEH NS
TH b, iemFELR 3 BEOKEEAK 8 IZ/Rd, IMA
P OBESLMETAEZUIMEEOBhBEL LT &,
K-net /N2 b AR Tl TR EQINEEOFALLE
Ll &dbhd, KnetilBIT2WTIE, G#EEHL
AFEEO3IVa vy DL, 20HETHUTVW AN, &
ROEREE IEBED 2 5 L1 -> TV 3,
B9tk LiFic 4 EONMBEEIEE R <Y k VERT,

— 109 —




24 T S S B

IMAMFE R oS BUToRERAMEARTcY-2%265
B2 05Br 5 1 RUTOEREETOE o —7
BH B, ThiTH LT Knet /NTFA & Kenet filiF 2 0.6
MBI -7t E—2 b5, IEEHEDR <2 b,
E—/p8haELL-TBYH, TOHETIRIMA #F
ZEWA, 04855 07 ROMEKTE -2V TV
5EHFA B,

800 " I

T
1995 ImaKobe NS -817.8 ]

g

=]
T

gcce.{cmisz]

2
T

L 1 -
0 100 200
T

O
e

T
20110311 Sendai NS 1517.34

Jem/s2]
- §
aERa

L

1 L tn
100 200

: 3
20041023 Ojiya EW 1307.9

¥
:

.

o 100 200

8 MWENS, /NFAEW & NS hnEERER

4000 L | T 1 ™ 1 ' T
‘l = =20041023 Ojiya EW
| = = =20110311 KN-Sendai N§
Iy  ——19950117 JmaKobe NS
I | =20110311 Natori NS
3000 ] ] —
I
:". -
— ' ... '
E X
000 ' —
< i ' ]
7] ' ATAA
L' x
1000 "\ —
W\ N
~
-——— e o
0 [ R A —
0 1 2 3 4 5

natural period [s]

9 FENS, /NFHEN, (L& NS OIREBERRY b

BEBERZORRLINEZH Y 1~ o PP HEE
RS 13, Kenet /NTA72 13 H5%9 1300 gal £ ZEH LT WL
%o IMA fF & Knet 545 0.8 LIS IcH B
30 LT, IIBEEETIRET % Knet /NI RIE
TWVA, 500 gal AT E— 27 BELTV S,

7. B F + VN ZADBERE

L F v v ROKREHIE, TORETHIEHEE
R D 1964(FHFN39)HE 3 Aic—#MB T L, T0O%+ +
YNAELTEMBINTOTETY 3, 1995CERK DIE
DIERFEHMEEZ T T, XEEHED 5 RIS
ERMICEE L f 0, BFT Y2 ) — MBEOKSE
3T N TIHEL W O Sl B Is 8 0.6 LI EATER L
TW5, MEXEHEHERT 27 00HES L { (3dys
IZ2WVWTE, 199CERINFEOHLMEM» S LED,
REFFMR (BFER), SFFEH, T L THEMERE
EHEA, 2002CFkIFETHETCIETLTVWA, Th
bAEBRCE, v ) — MEEOKEE LTHVL D
D, KIEEE(19734F), FHM19834F), FALME(1983
), HEHT YA ERR995F)TH A, WFhb I
it 0.6 LLEAWERL TV 5, REZR FERIZ2008
CEBROEICHEME THELERES h, HEHEOHE—
EEREICD VW TI32006(FRK18)F, EFTHic-oLTid
2007CEER19)FEICTHEMEBSEEI M T V5, - T,
BEF v YR OKREBEE, T NTI98IEFE DO HRE
Tt S hEEY L RIFL LoLetEdBd5LE5C
EMTES,

AR D38 D 200550 QDR FHBEHR LN+ + ¥ /Y2 TH,
4AHTHOREBLED TAEOREIHIBEZI TV S,
BE2ETRARELUFEES L2600, 3EEEE
520114E 3 H11 HOMETIE, 2 7 AREREELG LD
NAPENE LU TV S, 20054 8 H &£2008% 6 A DihifE
BEESHT, JHOMEREF 6 (Fs5o@y,
LEHNHOSETREIBEE 68 ThHh, Thooi
RRNEMEDOEBFEOPNB L sEA, HED
ERET LD B,

ZHF v 3R B T B HAEMA KEFEMEIC X 2
HER, BtromBiciEsh s BEE WHzalR
LEW_REDDUEN, £l TRELEDORBOE
RBlEh 3,

— 110 —



& E - BT 5 1 5 201 1EEBRLHE T RS P I RE o SRS B R itk 25

e S E

BARIE FafRIEEEIS
B10 AR/ SRIZHITHHELR

— 111 —



26 OB RN Z K HE D

B—iz, HBOWETH LN, HIRS S v FroltiEh
BEESH0mITHE > TA- 1z, HEfHEOL FRIZF30
ecmTH-t, TOHENEDS & 5 P4 AR T,
F—HEEOAMT 7 ic, ML OEE hibh s
HENDA - 1z T OMiEIhIC L » HE—EBEREILRIOK
i, ERES» SRR 2cmBEORMELEL, 4
BRI R 7T Y —F 85 & ORI SemPl L& 75 -
foo H—HEHEOEREHSI LTIS0LINICEEE -
fzo B—HEREICBET 2RES IOV TIR, Lok
EODaI vy )= b HBEEL, 40emPlEETFLE, %
OlBRIAREL BT 2L & bDBEGEHX, LRICE
fTETWBOMO K 5 208N, RiEoED > b,
ERBOERZERA 136 1EL 2, FT~D I3, ¥
odtEflcbEEETEY, Ny FR—a— b OHif
iz, B0z 5 7 LBEmAEREL -,

M OE#EIE b R HI0mIciE - TR, TR7 71
PEREBIEL 12, ILTRENTISemTH B,

EETH RIEHEEY 5 —) odtfiTobHomE
HEPEETHD, FEOFTHBESHIomIcE D Bl L
oA, EEISEEOMEHEFEREDZ 5 7 F
13%930emi P L, #ARIOBKAEESUM S ht,

Fi, FEmMHEOEETH 0, RENLORESE
FHTH 5, MFFMOBMEMEN I, BB OFEIEE, it
RloIER 778, mmOERE, HEoFLEMNBETH - 72,
BB D E A EE &ALl OFEMNIBED O U BN L, BEHAE
HLThY, MEEitcmARBE2HEL TR VEER
MBI LT EHEA S, B O, Hmo B
Bzo0wTiR, Ry b TLATRYUDAELTHY, %
DA THET & 4 VHRIFE Lo FEY IHERTER
¥ Ds=03T&HiITLTHY, ChoonBEGEE L3k
HBETH 545, HBHICIERIERE LTlBELzC &
DEZ B,

EMNBEO VD UEN LERER Y » MESOD UEINIE
BEFERTOHETH - 1,

BT, BEICOVTTHAH, KHCHRBELTHS
ZRAOY 7 rORTHERZHLOOE TH 5V 2%
TERORENR O, HEOEER, BR-BERK
£ BB OFER], Z L THBR-AEHE O 5L A
HETHD, IR IREBIBOEENS S LEX 3,
EFXEROMAETIE, REABELCH2BHED7 v 2

BEAEIKTHLTH S, BESEICR LA TN,
A EREE S LD - 1,

PkD, KREALBHEEERNcESCHETH 205,48
EEAEOWHEL L TRE_FEROH»VOBESH
Bo WiHi2 R/¥ v, PEE 2 X/ THM WO OREEHHZ
Shi, F—EERELBRESOH»V IZHEMET Y 1
AT o 7 LTEDHEHERLEL - 1,

WEEREEZOLO TRV, BEXTH - -0,
AR SRR ARSI BV TOoz + 2 vy a v
VaA v bOWETH -1, b bE ScmiZEOKM
THLENTWEEEZONEY, BENIRBET4H
T BRI 2emici# L7, BAAERICIE, 3 PEE 4 Bic
BENIESHD, FMICEET 2FEREELS L5
BN RERTLBEICHES N,

VUbkok51irETCHy, #fiavs - rOKET
3, BEEL (OUCEAE 1~2mm) KHYT 5RE
B b, LBBEORKEXSEREBOXSTH -
W L L, BEBGRSH BV osETE,
ETPEE I L ToBRESBETCE L, REDHE
R TcoRRGRE R, BEFEOLALVTH-1&
EZ 3,

HEWEORIES 3, HBROKEIZ LML ERE
RETIEDH 255 LEHE DM 5, T v —RAEDR
W, 57— 2 v ARBKEOEKER S TH - 1,

FHERBALTR, bEbeEFHicks00EMIE
BA-TW2b00, EEHEVREIBETHE L L,
KT AR O/ Wi &k 2 THEMBOET, EEEOHK
KEXDTH -1,

8. £&d
2011(3FER%23)4E 3 A 11 Hic BUEHE K FRErh i E A5
HL, HELEREBICLVZ OGBIEICE -1, F
i bEEHESEKT, Hic, FFhREEROMES
BATH B0, HBICL2BYOBEN I/ —XT v
FTENFICVBY, HIEBIL 3BYESS 2 FEL 12,
FE S MIEEE - AROBHAN THIZBBRI 21TV, £
RTHEB %5 7220050 5 4 EOHREHMBEARRT 2
CTEElot, ABTR, ThooMiEB oA $ &
varLibic, BAOHEHEL OB, Eichkco
WERRICOWTE LB,

— 112 —



i S BEUC B U 5 201 1SR RS AR bt o0 SR

BonkFMEEUTIcEE DS, DIIAEHE - ElT
B o N R KPR OFCER L b, HEHE O &K
KRB 320055 > & BEER L o B EHIR 1o %t L T 2~3
2%, REEEHRRTE 3~4 15T H 5o 2)WILHIE KTt
BOR~7 MMIFE 3B 5 0.7 R TRARDHED
LZRRABHE L5, HIESEONMEEIEE 2 <2
bV (3R A S R & R AR T8 R @ IMA W &
D EDEHH 12 THAH, PPE[AYERTIE IMA
HEICILET 2 & 15 - TV 2, HlEEHEOHIEIEE
A7 bV, BLERFREEAL 5 C &b SEEYH
W ERIRTLLEELLETES, 4+ v Y2NTY
e oWESHER SN, HBOWE, JEMHEEDH
£ HOEmECEHEoOTONS,

SE
(AT HEE AT | B RIS P = B,
http://www jishin.go jp/main/index.html (~20114F3 H)
RIREEFZ A “EIREH OREE & 1978 FE SR
MR Ot & OB, BRTESFHIFRMALE,

vol.43, pp.9-14, 2007.3.

BIRRT © “EK23F (20114F) AL AR rRE",
http://www.seisvol kishou.go.jp/eq/2011 03 11 _tohoku/index.html
[4)RIIEFERAL © LT, 2011.4.7.

[5]H AEREES: 22 1 <201 1R BN A2 M i 5K 33
A, 2011.7.

[6JRASE [ 201 1EFERAAKREL | AR - BHHE - 1§
Hr, HAKERS, vol30, No.l, pp.27-38, 2011.5.
(7185 KRBT FeiT © R Y b T — 7,
http://www.k-net.bosai.go.jp/k-net/

AL, FERE, 1995F LRIEFEIHHIEIC & 2 HIEH)
OWES, BABEFSKESFHHEFEME, B2 s
I, 199-200, 1996.

[OERL, PR ELTF, KA®RHE, NEHEE], 2004FE5
BRDEHE THRA LR & BYIEEONIGH, B
AREF LSRR R, H6015, 69-73, 2006.3.

[10] B AEREERS K g2 @ <R SRR O 1 KX 5345
UL L OEIOBW RS (B 2kR), pp154l BLU
ppl52-161, 2002.2.

[1E R AE | “ERIR G KR EY IS 2 EREHE
Zi#Ees+ 2 b7, 2010.10.

fHeg
i, WWEESHTIEE LSS & T oREHEIc

acceleration, [em/s2]

27

RIETHE - HECEBLTEEDAbDOTH B, KE
it d AR K OB, PEEoBEREOREIE S
HELHACHB 2L 20BN 5, 2T, HitH
FHAEEEHE B L CREMELA IR L T &
CEMSELTICRT .

fiik 1

A cicgk L ERBIico W, HEihERR, A%
BAILEE R LT, K-AliaRd ((HL, 201143 A11
HoAE~3 A21H800EHE 4 H7HRE~4H9H
18:00 HIZEED b7 — & 378 W), 20014 O EHILL
sk, FU2T0100 gal ZHA AHIENSEETWEI L &,
HIZH OMERI L~ TH 5 5 gal LI EOHESFEL 78]
BETEE TV EHERETE S, 2011451, 3 A11
HLIE, REFEEHERTH LT S,
-A1 D20114E 3 A1IHLMEZILR L2 d 0 %[-A2
ICRT. 4 ARZ THELRESRELTEY, sAL
Mic—BFESHEKE -0 9 AT AR AE
Wi ENHERETE B,

% 2
BALH A R pHIESSS [ R C Lo KELIcH A
[ 2 EWT, AARBEXLSOBEME (1978FE12H5)

1000 —————— —

i

100

2004 2006 2008 2010 2012

time [year]

BI-Al  FATEUAI L - ROBAMEE (2002~2011 £)

1000
-
.

9

T 100 .

5 A . .

3 ¥ & .

_é 560 5 ‘o - -

& ‘J.‘ .. .‘. LY ’. P 3

8 10 Lo *et ot < e

1 o ®

.
1 L L )
3 4 5 L] 7 & 8 10 11 12

time [month]

B-A2 A THEA L - hROSAIERE (2011 F£3 B~)

— 113 —




28

ok oZ B oH®E

& BT @ http://www.npa.go.jp/archive/keibi/biki/index.htm
QoNFRZA1TETER) »oFEFRRII>V
THE-AlICEED B,

F-Al FRALMARTFARIC K HHHF

A 1978.6.12. 2011.3.11. 2011.3.11.
#HH 17:14 14:46 14:46
ERRNT SEEER
M7.4 Mw9.0
e 28 9,506 15,844 LA E
(#99 BN 3H95E)
N 218 3,468
alE 11,028 4,013 5,890
FFRLHE 1,383 82,755 127,130
(FEHiETy)
(FF4e48 6,238 129211 231,607
PLE EETER i
HERE 2,700 {&
A 1422em | {l&¥ 14m | JoH¥E 24m
5% 3

1978 FEDEWEFHETO S 1 754 v OHEHIE & 2011
FERALH G KR ETOA ¥ 75 AT F +—D
HEIHDORIL = FR-A2 IT T, HACHUTA KSEFEMIRE IS
WTRHIER 1 Y HOFHE» o/ bDTH B, 334F

O, #HORE « AODHE & BB - 358 &5
MoFEC L —BIcHBT 5 EMTERVY, KE
FAEBRT2IFE S N IPRHBEE T 5 & V- ERAEE
THEOKETH - L FX 5,

F-A2 HEERDA 275 OEIBRR

1978 2011

6.12. 3.11.
| =
E5 6.13. [HRILT259HF
(3.16.) 3.14,

3.22.
HR 4.3.
JkiE | FIEEAL | 3.16. 3.18.

#E 6.13. [3.28.bBIE-EE
3314LE-8Y]
440LE-5i8
415888
R L [3254l&-HE
429 W -EH
T 8% L 3.14.;&555&
4.29. 248 R
= I2R2EM
324248
BEE/AR | FBBELL |3.13.1UF
3.14.3F;
AV | BIREAL |4.7. 685 AR K
| B | MBEGL [P TIHREDS)

— 114 —



RAAKREXIZE T BER%
— LEBELEX ¥ UN\RIZBITHEHOHRE LIRE —

fEE 2R, BEURER WSk, R BT OGRRD AT, Rk B, AR &2
(AT S R T N

Measures in College for the Great East Japan Earthquake

— Areport accounts and propositions from SNCT Hirose campus —

Yasuhiro KASHIWABA, Takahiro YONAMINE, Yuzuru OHBA, Yusuke KANEMURA,
Takatoshi SUENAGA, Takashi SHIRANE, Motoko TAKEUCHI, Motomu TAKESHIGE

We report measures of Hirose campus of Sendai National College of Technology for the Great East Japan
Earthquake. This earthquake caused severe disasters such as building collapse, power outage, water stoppage, and
shutoff of gas supply over large areas in the East Japan. Immediately after this disaster, about 100 students and 100
staffs of our college stayed in our college. We supported return home of our students and confirmed the safety of all
students and their families. We experienced a variety of things in long term stay in our college with victims. We
describe our experiences with our regional contribution and introduce the new way of confirmation of the safety of
students and a support system of stocks based on our experiences. We hope that this report provides useful measures
for future disasters.

KEYWORDS : measures for disaster, confirmation of the safety of students, earthquake, long term
stay in the college, stock list, regional contribution
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Fabrication and installation of closet shelf for a temporary house

- a study part of graduation research project-

Hiroko KUMAGAI and Hironori MORI

In March 2011 a strong earthquake hit the East Japan region. As part of graduate research of our

laboratory we participate on several support activities related to the housing for the victims. This paper is a report
of one of those activities, and it discusses about the fabrication and installation of a closet shelf for a temporary
house at Hakozuka Sakura area. After installing we did a survey with the residents to evaluate the closet shelf. In
this survey 68.8% of the residents answered “very good”, 31.2% answered “good”, while no resident answered
“very bad”, “bad”, or “ok”. In addition on the comments area of the survey many of the residents expressed their

gratitude.

KEYWORDS : the Great East Japan Earthquake, temporary house, strage
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BIMBEREBERB] (NI F)

312 T4 FlE
Are you OK?

314 iE->T4oTUF
our staff in SNCT are ok. but we are not sure when we will be able to start our
college.

3/15 4S5 R-lE
Do you know anything about Joni ? Is he OK?

Timo /% E S OAV S
315 BT SUE DL

Joni is ok. Joni left for Tokyo with the embassy staff on Monday.
his flight to Helsinki is scheduled on Tuesday.

3/15 74U R—lE

Thank you for this information.

What | have seen it must be difficult for you and your staff to start again school
operations.

Best wishes to all

Timo 22

L2 tpmsanys

A® UEBFHEPIER BIMRERSERBGI(2) (NLDUF)
3/13 Helsinki-{l&

---we have talked to your three students here. They have been able to contact their
families. * - -We have been trying to contact Joni, a student of Metropolia who is
currently studying at SNCT. Unfortunately we have not yet been able to contact him.
We heard from our Student Union members that on Friday he had reported in
Facebook that he is well, but since then we have not heard from him. We were
wondering if you have heard from him or do you know about his situation? We are
very worried about him. - - -

3/14 Helsinki-{l&
We have now been able to contact our student Joni who has studied at Sendai. He is
now trying to reach Tokyo, and we are arranging his flights to Finland. = -+

3/14 Helsinki-~fll&
-+ =we were able to postpone the students’ flight to 22 March. The apartment
arrangements have also been made.- -+

3/15 {li&-~Helsinki
-+ Joni is ok. Joni left for Tokyo with the embassy staff on Monday.- -+

3/19 Helsinki( Joni&Y) &
HI. I am in finland. Safe and sound. FAIF 742U RICWVET  FAFREEEETY,
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