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SUMMARY

Study on Improvement of the Disaster Prevention System toward
the Scenario Nankai Trough Great Earthquake

The fault models of the scenario great earthquake at Nankai Trough were developed in 2012, and the
scenario told that western Japan would suffer more serious damages from the earthquake than from the
previous Tokai-Tonankai-Nankai Earthquake model. This scenario requires a re-examination of
disaster-prevention measures. In this study, the countermeasures against the large earthquake at Nankai
Trough which would occur within several decades were considered learning from the 2011 off the Pacific
Coast of Tohoku Earthquake.

In Chapter 2, seismic waveforms at the base of a dam site during the 2011 off the Pacific Coast of
Tohoku Earthquake were reproduced using the empirical Green’s function method. Three Green’s
functions were selected for each strong-ground-motion-area (SMGA), considering the 500 km long fault
region and the SMGA s spread across a wide area. The comparison of the observed and the synthetic waves
made it clear that nearly simultaneous arrivals of waves from SMGAs at off-shore Miyagi and Fukushima
prefectures contributed the peak ground acceleration (PGA) value and the peak time at the target site. The
overlapping of seismic waves from different SMGAs caused by the geographical relationship between the
site and SMGAs and by the direction of fracture propagation could result in different PGA and duration
time.

In Chapter 3, some limitations about Earthquake Early Warning (EEW) were examined which had
become apparent during and after the 2011 off the Pacific Coast of Tohoku Earthquake. The author
proposed a solution to the issues of underestimation of the magnitude and seismic intensities at major
earthquakes that alarms were announced to the area within a certain definite range from the epicenter, not
judging from seismic intensities estimated by the empirical equations. This solution is a method which a
licensed business operator can take against the major earthquakes, and the author applied this solution to a
prototype of decision-making support system for the expressway company. Also, for false alarms when two
earthquakes occurred close to one another in spatially and in temporally, the author quantified the
probability of false alarms and developed a decision-making support method for changing the operation
form of the disaster prevention system.

In Chapter 4, some considerations were performed to apply the knowledge derived from Chapter 2
and 3 to the countermeasures towards the Nankai Trough Great Earthquake. At first, seismic waveforms of
the scenario great earthquake models at Nankai Trough with 3 sites in Tokushima were synthesized on the
statistical Green’s function method setting different Green’s functions for every SMGA as in the case in
Chapter 2. Next, an announcement of the EEW by the model was simulated, then seismic waveforms,
tsunami, EEW and tsunami warnings were overlaid on the same time axis. This simulation revealed the
problems for utilizing the disaster prevention information efficiently; for example, the threshold intensity

of EEW should be set lower than intensity 4 in JMA scale in these target sites, and it would take less than
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10 minutes from the convergence of the seismic motion to the arrival of tsunami effect at southern

Tokushima prefecture.

Keywords: the 2011 off the Pacific Coast of Tohoku Earthquake, Earthquake Early Warning, empirical

Green’s function method, statistical Green’s function method, strong ground motion
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Chapter 1: General Introduction
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F2E Rk 23 EERIALMARFFDHE(IZESIT
HithEEHIH

Chapter 2: Investigation of Seismic Records of the 2011

off the Pacific Coast of Tohoku Earthquake

Abstract

BESRICH D X LA N OREECTH LI 23 FFALHT AOERE IR (S 31T D M= Eh I
BAZHOWT, ITBED KiK-net O P BLHIGLGR & Ll 21T - 72, 72, WiBEEO KX I 2EE L
T 5 DOMEBERIS(SMGA)NIXT L TH LA hTHLILEZ 3 DO F/NHFEFL SR 2 BRI 7 U —
CBIBUCERE L, REOBIE OFBLEZIT o 7o, BARMEE & A7 hUIZOW T RAF ’ﬁfﬁ
TERR, IEENRKERDFANZOWVWTUIHHR TE o leie®d, JIORRET LV CHES
ZATo 7. 2TEBEOWEABME RN, IR A b CIIBE 23t & & SO AR b O HE
BN S IRRFRETRIET 5 2 & T, INEE D RRME L 7R DA 2R D TWIZ Z LB B2 L 7e o
7.

Seismic waveforms of the 2011 off the Pacific Coast of Tohoku Earthquake recorded at the base of a dam
site in Fukushima prefecture were analyzed comparing bore-hole motion records of the KiK-net stations, and
were reproduced on the empirical Green’s function method. Three empirical Green’s functions were
prepared to five strong-motion-generation-areas (SMGAs) model, considering the spread of the fault area.
The observed peak ground acceleration (PGA) values and Fourier spectra were roughly explained by the
synthetic, but the observed PGA time could not be explained. So we synthesized using another fault model,
strong-motion pulse generation area (SPGA) model. The comparison of the observed and synthetic waves
made it clear that nearly simultaneous arrivals of waves from SMGAs or SPGAs at off-shore Miyagi

prefecture and off-shore Fukushima prefecture contributed the PGA value and the peak time at the target site.
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2.1 [FLHIC

2011 4% 3 A 11 HISHAE U7 Rk 23 AT O FEEMPHEE (My 9.0) (BAF, AELIES) (12
BWT, BERICHDZ LA N THERIRFRID 4 52 B2 2HEGLENSE LN, ZOHEIZ SN
TIE, EHHERE A2 BRI AT D0 O iR R B a4 D % F TR Rl S i
FranTnsg. BEEOIFETIE, & BT HIREEIC L 0 #HEB) OR AN R HFERBHE LT
B8, MRS 25 /E SE TS EEFE L TBY, TN O BNRMZEZ R > THE L2 2 & 13dhE
LTW5. BERHEIZEW CTHIEBENEE DO X T — 1 J\ﬁtht% 52 ElE, 2004 FED A~
NI HIEE (My 9.0) 2012 4ED A~ kT HHIE (My 8.6) THItBICRONDZ L THD Y.

ARETIEET, L9 4 N THLNCHIREEEOREE R L, mk%ﬁﬁ T —UJ T AT b
L& BITHE Y O KiK-net (MNZATECE NBG SR A HATRIZERT s elinmg) OB aaeko o
HHPFRERIC TV T & AR T X AEBETHE O N EENE L, BRI S ER) S EET S
Bz Ri-> TRy, BB OHRBBOREZITLEALEZIT TN D, BIBERRR E DR
FricE LTS EE25.

WIZ, ABHOKRESLURNCE & I/ NEBIC X ekl 7 U — B e L, BB Y —
VEsE D E O CRBOHER O F A2 - 7. BIRE T /LTI Kurahashi and Irikura(2011)5)7§f
AWz, 70— B%ce UCREF/NMIGEE, Giotg: &35 KHE &l O B IRERE - (7R
YA MEEEZFFOMLERH L. AEIOFETIE, AEOKIEHEKI K SK 500 km X B 200 km &
JRFEPHIZ M S Z LD, TN EN OB AN TR S 7 ) — A RE L. MlxDr ) —
VAR E T DR OMGEEE LT, 2T OMBEVERESIC @D 7Y — BB ARE LG &
D ZIT > 7.

Kurahashi and Irikura(2011)E7 /L Tl, RETHOLNIZHENNEESL T — U =27 MLEBE
KZFBTED, BAEO Y — 7 RAZHATERd o7, 22T, BRIV REER REOH
T8 OHBEO/NS DVERETRLN S VAW 2 TICESNIZEBIRE T L D2/, Hetis
— VBSE PR AW CERETo . 2FEOEIBA AR D, MG L LA b CIIBENL 7= B
I & 18 S i O SRR B A B D O IR BN S FIRF N BIEE T 5 2 & T O KE 2 P T
ZEB ol

2.2 BLUAIRCER D

MG & T D HBREBNE G O 20 A ME, BERICHLIEy 7 74V L THD. &
A FOMLEAK 2-1 (2T, HEEFHI A A O KRG, WlFOEAE & EARESICREINLTEY,
I TIESA L EEEORELHE VT TWRNEE R 6méﬁb§r“r“%m§aﬁ%%& 7. 2-2
D K DFEYERT T PN ST 52 & 9B BB H O ENLE 2/~ d . [X 2-3 (b A EPE i iE

B D LTV « & Ll DK 2 Bsy O MR EERFZ R I 2~ 3. L T2 IndE & v
Y —OUEREEHEIAIZL 0.1 ~30 Hz TH D Hkiwehefi] 4 022 5 241 BOLRPFLNTED,
K2 BB AR D e R INEE  (Peak Ground Acceleration, AT PGA) 1341 gal Th o7z, FLEkBiLA
FZIIT 14:47:16 ThH Y, HRBAEK S8 BB THD. X 2-1 TR TARDRIRALE - JEAERL &

12
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"ommee14m1ém

Latitude: N38.103 /
Longitude: E142.861
Depth: 23.7 km /
M9.0

140° 142° 144°
2-1: /MBS LY AMIBE (ZAR), HRFYD KK-net BB A THLATHHRARCE (AR, XEDE
RALE (2 EWTE RS (BRHR) .

A

2-2: WMEF LY A DIREMER. BITHRET HMEEFDOREMEZRL.

IMA2001 AR D HEE L7 Y ack T 5 P - S WERERLIZ TN, 14:46:58.4,
14:47:282 TH 5 DT, MHERRLA RN G I SN2 PR X LA FA~EIE L TH LR 18 %NS

DREFENPFOLNTNDZ LT D.

KRA DA B BFY 10 km BTz & 2 AI21E, KiK-net FABELHIA (FKSHOS) 23d 0, A&
BWTHIED KT 2 fisr ARk PGA 78 230 gal, #if (GL-105m, ARSI TWHR—U /ﬂf«ljzl
\2& D& Vs= 1400 m/s) T 54 gal %%%E%%Lﬂ\ﬁ:. MR OIS LI 351 D PGA IZITVME T
&5, MBI T D HUF K 2 BRI FEERFLI R 2 X 2-4 \Z" 7. BRI IREZ) 2D T
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| I]HH’H
Ly |l {1 “I\“l

Acceleration (cm/s/s)

Acceleration (cm/s/s)

o 3 6 9'ormlle(slec)1io' S0 80 210 240
2-3: 8 LEBETRONTKT 2 B3 OINRER LI KR (FERFAIRERI 1 14:47:16, FRERF(T 241 7).
(a) LTS, (b) & LBHRLS.

— =W AW
SCoosd33

)
SS

Acceleration (cm/s/s)

A
S

-50

— N WA N
SO O

oo
SO

Acceleration (cm/s/s)

S
S

O
S

0 - 30 - 60 - 9'omrlle(slec)1io' ' 1%0 - 1éo' '210' '24'10
2-4:KiK-net T BER A 55 (FKSHO5) M #i AR (GL-105m) 2B 1T B KTE 2 B IR E BRI R 2. (a) NS R
5, (b) EW R 5. #EERDRAERFZI(E 14:47:16 LLTULVS.
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1000
100
SR Y
€10 +~
£
2
) i
2 | —5smm crARs . W%
S | J—— T LER T LEES M M
KiK-net T4 HhEANS R 5 | |
KiK-net 48 #hHEWR 5> #’
rrrrr KiK-net T4} #hRNSRL 5
KiK-net T4 #hFTREWRK 73 ‘h
0.1 ; L
0.1 1 10
Frequency (Hz)

2-5: 4 LEREE KiK-net THEMER A 2 (FKSHO5) Db - i RIZH(THT—) TARY ML LELE.

%, XA A Rl E iR LoV 9, 2-3 LRIz ThDH. KiK-net Hif ORI, 7
7 7H1 70 sec 275 120 sec D DIRIFEN K E W2 E, R Z LA b ORZIERE I & R F
LTCWBZENGMND. Tz, XML KiKnet i - iR 77—V =27 ML CEE{EDT=
HIZ/3 R 0.05 Hz @ Parzen Window %3 H) # k4% (X 2-5) &, ¥ 2HEBICBITH7—
Vo AT MV, IRWIREIEEARIC BV T KiKnet T 3 0 & ITVWEE 2R LT 5. KiK-net
MR DA "X, RIBHBOZELZZ T TRESHEBL WD, FLEBIBITL27—U =
7 MVTIE, KiK-net Hi & fb_C 1.8 Hz T THE LIAZNH DM, # OHI TR T 2 /g
THHBICHN TS Z Enh, EHEEMORIROEELZZ T TNDHbDEEILND. ZOHK
L, vy T4V E AOF N EAAORGR Y O®ENICH S

WITHEED ~DEBEOB RN D, HIEEEEL 0.05 DINLEHELZE A2 kL (Acceleration Response
Spectrum, L NARS) #L#c45 (X 2-6) &, ZObo B HE L 2R L, JE# 0.1 sech 5 0.5
sec TR RAMIEA TR LTS, X 2-6 ([TIZMRAEH FIRATEEISE 227 b L "8RS, R
X7 MVBRIZELEL T2 b 00, BIIISIIZIGEART MLVORESITEDS 5D 1 BRETH
0, X LOMPEEEFHME CHWD REHEHORE SITHARD /NN HDThoTo. ¥ LIS

B DA 2 i A RPGAD K& & & ARSOKiK-netiiH D & D LT\ &, ¥ LAILEEIZH 1T HARS
PJET 0.1 sec/H B 0.5 secDHFEFA TR E < 22 B2 FF S Z LI, ARAM(2012) 928 H LIS D & 1
IZBW T To e EM R L —& L T,

*

FRHB IR (SR 5 # AMPEMERERAE S (XU, ¥ 2 OMEMREZ FHI§ 2 BRCIX, & LI
BOWTHENORRIZODIZ > TEX NI KNEORS 2 FFOMER) (LU 2 MFEE) oxf L, HERRC
BENAECTE LTH X LAOIFKBEREDHERF S, BEFRERBIHICE EE 5 2 25T 5. L-UL2 Hh
EEIE LCIE, IR AT D L HEE SN HAHUES), & AHUS E7-13F 00 s TlE I ERICBII S sk
OHEBEEROIZD, THREM FIRINEEREARY My 28T o MEESZREAME#HE L GRETLH I L%
RKOTWD
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1000

100 B G

FLERS Aiﬁﬁi"
— LERE ETRK
——KiK-net T4} i‘ﬁ{q:'NSﬁJZ >
KiK-net T4} #h REWREK 5
— ~-BERATRANINL
BERTRARIMLD1/5

Acceleration Response Sepectrum (gal)
3 ; |
S
2
é
(;}

1

0.01 0.1 period (sec) 1 10
X 2-6:4 Lt A EREE KiK-net THEVER Rl & (FKSHO5) 2811 5K EARMEESEZERIRIMNL (BETH
0.05)DLLE. MEATRIMEEILEZEARIMNLEZFD 1/5 DRESDODARIMLBHFEELT-.

LDz End, AR CHN SN ERY, —SoREEICBWTH L iSO
ZTAHLOO, BEIZE T A HER EEE LR E R L TR Y, MBS EOMITICEHT 5
T=HLLTHELTWDESZD.

2.3.1 %"%ﬁﬂ@’]‘"J—‘/F‘aﬁ*ﬂ%

BB 7 ) — U BBAERE, RER EOH/IMEIC X A HEEZ 7Y — B E L TERGDET
ki&%@i&%ﬁb%(ﬁﬁk#é%’:/ﬁ?%é. AFET, HEBTHITFIED O B TERBRATFIE] (05
ézhé H DT, BIROMEERRCY A NEA ORI 2 KB L7 BB 2 {ERTE 2 LW O FIER H

M RFEIC L DWEH PRIOME VAR 2-7 (1R /N OB ERERIC BT SRR R
4%4’ NEEOHIBRHEN G TN TND L NI E XD &, KHE & H/ R O BIFEHEOE W OH]
ExE{To72 EC, W@ ofdEimfE 2 S E L TR/ MELZ BEREWE & L TRMEOHER 2K ET 5.
g & LT, H;R%%Eip*ﬁméhéﬂﬂ“ DWW T DR G A [RAE L 7= B dh s a1 20, 2D

DIFNNT, KRHEOBRFEE D BIRET V2R D BT HILL fibh Tu 5 a2,

MEB O ERA DI, Ir1kura(1986)“) R DWIEARIEE AV, & /R &2 U 7= Wi
EA X BB LTERKT D, 1| DOMEBERIR) DRAET HHEEHOENRE DO IEA 2-1
MHHX2-31CL0ITH P, WEBERE A BER S 7 - i@ N OB IR O K& S
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A 4
\ R AT 1‘
21
R BRI
WD BRI ER B

IR BRI

xhEOWEE
DR -

@ FNREORRFEERMEDOERNEOERRIFIELDHEDMIE

AHEDERMBMNODHE IR

@ BEERMBALDHERIR

A
.qm KB W BB S
;m:! ﬂ ::; EELTEREDE

> R KipEOHED

2-7: #FRMF XTI DBED T RIOMERE .

SEIL, TR EIZHOWTHHEIZAT 5. RETAREEERIE, TR E L TN, xN, xN,

DR = L% BEOBBEAEMBAZRET 225G, 26 OF R 2 mRE AR oK
T2 28 eRb.

N Nw

v = ZZ— Fy () *{e-u(0)} = 2-1
i=l j=1 ,]
(Np—D)n’ _ B ’
=81+ L% p(’”jé{r("”t} 22
‘ n'l-e” 45 (Np =Dn (Ny—Dn'
ti' :u-ki % 2-3
! VS Vr
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& 2-1:REBRAT)—VEBENEREHOE X THAYTHIEH

I XA FERUS
U(?) gal ANV U RR D & O HIEEE)
u(f) gal 70— B (/R D R LI EROY)
Fi(t) l/sec  KHuE L /NI DT~ @ERFHBEEOENZMIET 5720 DX
r m R O R I R
ry m ij BRI ORHIY A N £ TORRRE
N, Ny Lp — Wrkg oEm, ME, < VWIEWEITET D EIE
T sec SRRV ERI D T A X5 A L
n' — WO ERG O OBRICELI D BT OFEMMEZERET 572 O
ro m B B AR A O BR 4 50> B FEAM YA N E T B
& m Eﬁ%ﬁﬁﬁm N6 i Efi“(@@ﬁ%ﬁ
Vs m/s  HIERIMRIC I %) S Bod
v, m/s E&%E%JEEZ

22T, X2-1 D [*) |72 7=H Z AFE457(Convolution) KT, ZH DX THELILTWAEERDE
HidFR 2-1 Ol Th 5. 7V — B u() % 0 I T &b & BB DWW CHIIEZ 1T > 72 £ T,
Wi R s Jm - i hm s BRDEVESERGDE TS, K22 X WHERWED G TH/NIE
ERHEOT XY FHER MBI OENEZMIET 5. 22T, nlZH/IMEO TRV B A E MR
BLET D Z LI L D2ANTOEMMEEZRET HT2DDNNTA—FThs. nER&E{T5HL, H
IO R v 7 ARBTG5 Y. K 2-3 04D EITRIREEHE O T L HE i By
MzZEZR L, & _HIXMERREICB T 2B EZ TR LTS, EEOFHRETIE, 7oA HFES 138
Feggze Lo 7.

232 BRETIL

ABOBERET ML, BEOWIICEL D HESN TS, EBR EEFGA) X0 EH (HE
D ICRERTROPRDOLNDHERE, BIREL O (B [ZRONDIFERENHDH. H
FRISEHRo I T 2 F O P i A DD Do I3 i oA B 0, SRR & O T fighr e O
IFHFE DM D 5.

ARBFFE T, BRAMMOMEBE AR EZITY Z LD, WEIGH) H5/ES L7 Kurahashi and
Irikura(2011)E F L &2_N—2 L+ 5. ZOFET /L, KiK-net OGN SRERAD 7 U — Bk
ETROONTEHEDTHD. 5 >OMEEARIE (Strong Motion Generation Areas, UL T SMGA) 7>
DRERL S AL, WAL bW SR A (B (A7 L T D 7o DI JAHIFH TR & 7o s B 2381
EnEEzonD. AstETE, X2-1, K22 OFETE SMGA N7 U — Bk L35 /i
BOBEE LD XS, VT VETVOMHFELITH (234 WEAKEHE TR . 7
Kurahashi and Irikura(2011)& 7 /L%, #IC Irikura and Kurahashi(2012)™ C&ET SN TV A, 22T
FSGETRIO L O EFAH L TV 5.
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2.3.3 BRI — BB DEE

B A FTIE, ZHETIEARBZRWTAREROERED 5 WX OB TRAELZHEICL S
H DT, FLERIF 40 BPLL EOREZIERE A 9 FlEkG O TV D, Zauh 9 fidRn 7 Y — B O
B 72D, QHIEBOEF T A—4 « Wi/ T A —X %K 2-8 + & 22 |3, HERARZ &
BIRNLE OEHIT, [EUT e LEEIR ) 2 h 0% L, CMT fRIZ D0 CIxBh SR 2R FEAT
D Fnet?’ I X %. Event-1 7 5-5 [IABHRICHIAEL-HETHY, Event-6 7> 5H-9 IIAELLENCH
ALTHETHS.

March 11, 2011

1

" Fukushima Pref.

Target dam site

| event-1

140° 142’ 144°

2-8: AED M E AL (KRR SRR —VBABDOBRETHLIF/NMEEDERAE (EM) & CMT fiZ.
SMGA (£8) (2D TIX, F/MthEDEBEE O RKESICETSNTLVS. SMGA AN R TREIN
f=Hh s (LR IR BHLR .
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R 2-2: KBLRERMV)—UBAHOEFETHEP/NMEBEDBIR/NASA—5. hERERZIEBRMEFSK
KT —TALREBERRIACDT—2%EA, CMT T DV TIE Fnet [2&5. J—VEBELTER
Liz/MEEDISNETELHBREDKESL 234 TRELS.

Main shock Event-1 Event-2 Event-3 Event-4
) ) 2011/03/11 2011/04/12 2011/04/12 2011/04/07 2011/03/11
Orign Time
14:46:18.12 14:07:42.28 17:16:12.02 23:32:43.46 16:14:56.80
Latitude (deg) 38.103 37.053 36.946 38.204 36.555
Longitude (deg) 142.861 140.643 140.673 141.920 142.069
Depth (km) 23.7 15.1 6.4 65.9 20.0
My 9.0 59 6.6 7.1 6.5
Strike (deg) 22/200 76/167 132/301 211/20 15/220
Dip (deg) 91/88 89/51 50/41 50/40 71/21
Rake (deg) 63/27 141/2 -82/-99 97/81 81/113
My (Nm) 1.07E+22 7.05E+17 9.58E+18 4.74E+19 6.16E+18
Continue
Event-6 Event-7 Event-8
Event-5 Event-9
(EGF-B) (EGF-C) (EGF-A)
) ) 2011/03/11 2010/03/14 2008/05/08 2005/08/16 2003/05/26
Orign Time
15:15:34.47 17:08:04.18 01:45:18.77 11:46:25.74 18:24:33.42
Latitude (deg) 36.108 37.724 36.228 38.150 38.821
Longitude (deg) 141.265 141.818 141.608 142.278 141.651
Depth (km) 43.2 39.8 50.6 42.0 72.0
My 7.8 6.5 6.8 7.1 7.0
Strike (deg) 26/209 20/199 18/216 29/194 190/350
Dip (deg) 59/31 69/21 68/24 69/22 69/22
Rake (deg) 89/92 91/89 83/107 96/76 97/71
My (Nm) 5.66E+20 6.83E+18 1.97E+19 5.43E+19 3.49E+19
Stress drop (MPa) 21.2 31.2 213
Area (km2) 84.6 132 339

ZIT, 52D SMGA T U — B E U CTHERT 2/ NIEDREZITH . 7V —BE L
THWDH/NIEEI, %5 &7 5 KHUE & Sl ORIREFE: - (SRR - 1 NREEZFEFOREN H
L. BEOEEAKRTIE, 1 207 ) — B WS, 2 2 CIEWE ik & S 500 km X i
#1200 km &R R ST EABE LT, ZREND SMGA 123 L TEREE Y e 7 ) — Bk
ZIEIR U7, BIROEER, BRA =X LEEL TS Z & LN ILE L AT D 2 L

(/RO ERIFALE Y SMGA [ZITWVWZ &) Thb.

SMGAL & 2 D@D 7 U — 2 Bi%E LTI, Event-8 (200548 A 16 H, My 7.1) Z&ER L7z

(LI, #&8rmy2 Y — > B9%% Empirical Green’s Function @ 1 -2 H & LT, EGF-A & IES). SMGA3
L4 TIEn 7Y — B & LT, Event-6 (201043 H 14 H, My 6.5) Zi®R L7- (L%, EGF-B
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%25 ERK 23 R HULHE AR TR R 351 % R BT
EIES). SMGAS D7 ~‘/Fa§%z}: LTiX, Event-7 (2008 45 H 8 H, My 6.8) Z®ER L7 (UL
#, EGF-C &IESY). Z Z°C, Event-1 & Event-2 OFERIL SMGA4 (ZITWV A, RED XL H 77 L—
IR Cid e < Wﬁlﬁ L—FHNOHIETHY ), AD=XLNRKBELRESBRLI LD, 7
U—rB%E LTERM L7222 > 7. Event-3 OERITERIANICH 575, 7' L— MEHIETIT2<
25 THRMBETH S POT, ) —rBEEE LTRIRLAR)-7-. £/, Event-5 D~/ =F a2 —
RiZ My 7.8 THY, HEOHM L WEE (L [km]) OFREBRA Y
logL =0.5M, —1.85 X 2-4
z’):ﬁﬂ“é EWTE R 100 km & %, 30D SMGA % Fi o Ff> CW D AEEMRH Y, Z D
BEHERPEE ORISR E DB THL Z b, 7V — B E U CTHERAT D ICIIREA KX
ﬁ‘% B LR UCERA Le o 7.

234 BREREHE

BER L=/ B A R BRIy 7V — B s L CER T 2720121, /R OIS IR T & & WilE
RO K E SOFEHRBLIETHD. EGF-B &£-C IO\ TiE, KiK-net DA FLEkE > CTa—F—
AR A KD (1 2-9), Boore(1983)°12 L% a—F—J@li & & — A v FOEMER SIS HET
mAE RO

Ao’ 1/3 .
= =X 2-5
fe =049V, (MOJ
ZIT,

Sor T—F—JEAEHL [Hz]

Vi ) S WOREE [m/s]

(a) EGF-B (b) EGF-C
1.E+06

1.E+08

1.E+05

1.E+07

1.E+04

1.E+06

1.E+03 1.E+05

Unit Distance Source Spectra (cm*s*km) .
Unit Distance Source Spectra (cm*s*km) .

1.E+04 — e TR R
0.1 1 10
Frequency (Hz) Frequency (Hz)

1.E+02

2-9: 45" ) — BRI EBAER/NMEE ) EGF-B, (b) EGF-C O KiK—net it 5212 H T A ERARTR L.
CCHhSa—F—EEE%E EGF-B [ZDUVTIE 0.25 Hz, EGF-C [ZDULVTI 0.20 Hz &3R8 T=. EAx(FIT
7= 0.15 Hz KUIBELMEEIBUL B & B ETE TlE kL.
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Fourier Spectrum (gal*s).

Frequer%cy (Hz)

X 2-10: ) —2BEEIZAWN=3 DOR/NEDIERETI—) TAXRINL(ETHRED) LLE. 1 Hz 251+
B57—)TARIFILEETREIEL T S.

+& 2-3:% SMGA [ZHBITHHBEB/ISTA—4.

SMGA1 SMGA2 SMGA3 SMGA4 SMGAS
L (km) 55.2 36.8 92.0 36.8 34.5
W (km) 36.8 36.8 55.2 36.8 34.5
NLX Ny X Lp 3X2X7 2X2X3 10X6X11 4X4X4 3X3X2
My (Nm) 2.28E+21 6.52E+20 4.51E+21 4.37E+20 3.55E+20
Stress drop (MPa) 39.9 23.4 39.7 16.3 25.9
Delay time from
origin time (scc) 15.64 66.42 68.41 109.71 118.17
Rise time (sec) 33 33 4.9 33 3.1
EGF EGF-A EGF-A EGF-B EGF-B EGF-C

Ac: /1B T & [Pa]

M; ®—=AYFDREE[Nm] THD.
7%, X 2-9 128 T 0.15 Hz KV ARWIRBIEII A RGEHR Cldthb v & L TR Z 1T T 528,
THUTAHA999) Y ER L TV A K 9IS, ZTOFETEERM VAR R ae —1L v FARE
BOHBNRETHD Z L, FEHT 2 /BB MIEEAEEER TV RN &
EEBEELIZLOTHD. o, BEt o —OERIREIEOBIEN 0.1 Hz ECTHH I L HEEL
TWn5.

—fRICIEIRER (B OMESHARICOWTIE, ZEoECHEBULI L & B O
PE & 38 Hullg o SEMRREME 2 BRI BEER 12 K 0 BEERANICEHI - 5 FEA VWb D, 20 BT, A
MR 0 B ER A 715 & FE U O R BR 0 1k A ) e A T o L X L TR LADE DA
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B2 Pk 23 R RUEHL KRR R T 1 2 MR ELEL
7w RESHAWSND . RFZETIIRFEHMERIC OV CTIEb 22N 20, BRI 71k D #
THEEEREITS .

WIT, WrEREE O K X &1, Brune(1970°2, 19712 L 52 5 v 7 T A6 RD 1=,

fo=037.1 2 26

r
ZIZT, riEMARZ 7y 7 OYRERL, o THIEFORE I ERT L ERD.

—J5 T BGF-A IZOW T, WiEE 7 /L7 Kamae(2006)* <> Suzuki and Iwata(2005)*72 &1 & v #2
HINTND, BESNTNDET VL, WIS 2 0DOFELL TR NLERSATND. £2
T, 2 DOELLZTRY)OEBEOMEF/NMEOKEHEEOKE S LR, IWIBETEZ
Eshelby(1957)°UC L 517 T v 7 K&l - TR 72

Ao =—--—" = 2-7
16 r°
125" 130° 135° 140" 145" 150"
‘g % 45"
40"
. |III I ‘. \\ .
35 > 35
4\
_.-"'. II.'ulll
30° / \ 30°
.-""I II':IJ
.'//’I 1‘l
. \
25" — o 25°
125° 130" 135" 140° 145" 150"

2-11: I35 - 2B (2004) ®12&L D Q [ERTXNRES.

R 2-4:)IIHE-NEQ0)PICL BB B THESINT: Q. {E.

=L A 7'L— R 7L —1N o]
AR 1 51fove 67foA64 112foA70
AEEE 2 93f0A89 115f0'77 243f0A69
HE 3 91f0A86 149f0'73 _
'ﬁﬁfﬁjz 4 99f0.66 114f0,69 2O4f0.65
'ﬁﬁfﬁjz 5 51f0.70 175f0,45 163f0.75
fEiE 6 39f0'95 41f0.87 _
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ZH LTRO BN F/NHEOIG R N &L WEERORE & 2% 22157, 7V — e
U CERIR L7/ NERONRE 7 — U =27 L (EFHiEGSY) ZigL7e b 0% 2-10 127K
. AR ORIEN 72 572, 1 Hz 1281757 — U = A7 MUV CTHE L L TWnD

(EGF-B 1% 2.2 %, EGF-CIE1.61%). Xl 2-10 225, 1Hz £V mb‘?&@ﬁ%ﬁﬁﬁﬂif 7V — B D
WREVHURFEDIEV T/ SWAS, 1 Hz LUF ORBIE IR OE WA R E <, 2 OEW IS EIRER
M BB OENERT L LS.

WIZ, 4 SMGA OWiEFEKOE X « 18 « < WViEWESH/NEORESE L 72D L ) R E21T-
7o. FHEELT-4 SMGA DEE - lf « E— A b IGNETEEDNRT A —F 2K 23 17T, %
SMGA 76 OHIEBI 2GR T HICHT- 0, SMGA fEIZ 47 ) — B oW EiE & [ U3 A X
DB ICE LT (X 2-8). SMGA DT A X% A htiE, F 5200371 X 2 Bt

_ 0.25xW = 2-8
4

Wk vk, FH S WOEE LA RR# L, Kurahashi and Irikura(2011)21272 50, 2R
3.5km/s, 2.8km/s & L7-. OsfEIZ, JIHE - AR Q00412 L B A v _—2 a UEHT TSRO B -4
6 FEIOMES A 7 (FL— K« 7L —FN - AR L0 Osfi (K 2-11+ % 2-4) DH b,
fHI 2 DT L— FREITTOfE

0, =93 1% & 2-9
W, WA RGHEICIE, B - EERQ008Y DT 1 T LA IS EREE 2T o0 s
Z7 LW

2.3.5 KEEHER

ATTE CRtBA L 72 7 T A AR LR RIS O W TR 5. X 2-12 (2K 2 %% muﬁﬁﬂ%&*u
JERT (NA /X277 4 L HZIZED 0.15 Hz £V 1£Eb\?}1§%biﬁz%ﬂz%7a v hLZDHD) %, 2-13 |
77— A7 k)L (232 RiiE 0.05 Hz @ Parzen Window Z i) %, B & & bR, %E
ZIFERE T DO REZ RS IT IR TS A REZ] & LTe. RERIEEE I DT, BRI o 9IIERE > (K
2-12 TELHIIIE O FEERBIAAIZ T H D 58.12 BB 75 B E TO 15 RIFLE) NE I CIFEE
L TR ONE, BRSO 4k T/ NIEE TR O/ S WP ERD o1 diidk S d, S 2

LI DIRIE DK Z W3 OFeEk LIMRIES W & &, HERA (ﬁiﬁﬁaﬁﬁ‘\) 725 SMGAL @
EEBLA E COMBIR AZE L TNVeWedThHD. £z, ARIER 215 BEIZK T LTnD Z
b, 7V — VBIEUC W2 RRER OFEER IR AN 2 & &, SMGA LSOy SfElk 2 B fE L T
Wb Thb.

R RIRFEZ DWW TIE, B FHeRisy Tl 24 gal (3£ 23 gal), & A #lipk 5y Tl 38 gal (33 41 gal)
EENENORR TR EFRREORE NGO, RABEEORIRICE ZMiT 5 &, 80 &
25 120 EOHPE: & ZNLAEDZ Y0 2 DO ORI TS, ZEORI RENANOHE
REND Z EIZOWTIIHEERT 2 2 ENTE M, B W CRBRITEE X @/‘\EE¥BZﬁ§7§>j<% <
REV, BY-OHMBEBOE —7 L2 5RFANCITEN A Oz (BT 150 B X v #iciE#h o v
— I NHDHD, ERTIE 150 BEVEHIE =7 R"H D). ZOXIRETHDLHHDOD, ZliaJr%ﬁ)
DD SMGA M6 KD HER OHZEH, SMGA LSO FAEE S OMER 22 BB L T

26 B b TR E A IRE OMREREHRC R RINEE 2 FFEL L T\ D Z &G, Rl ESIC
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~
(=}

| (a) Upstream-downstream component

(=N
(=}

—— Synthetic
——Observed

wn
(=}
s

'S
IS

—_ —_— N W
S O o o O
s s : s s s

. Accleleration (gal)

[\S]
(=}

-30

0 30 60 90 120 150 180 210 240 270 300
Time from Origin Time (sec)

80 4 (b) Dam Axis cmponent —— Synthetic

——Observed

0 30 60 90 120 150 180 210 240 270 300
Time from Origin Time (sec)

2-12: 4 LEBETEBISN - IR E B ZI B K iz SRR ERR D) — U BA%0CE (& SMGA IZEFI DS —2 BEE
ERE)ERAVTARLEIEERZBEEROLE. (a) ETHRAS, (b) ¥ L8RS, EEmiEzin
HERZIIHERERZ. BZIERERIE, 015 Hz KYIELMESIBE S EAVNT 3 70)L20NBET

>7=.

(a) Upstream-downstream component (b) Dam axis component

100 /77— —Synthetic| 10 TV — Synthetic

CII T | ——Observed

——Observed

1 . 1 10
Frequency (Hz) Frequency (Hz)

2-13: 4 LEB CERISN - INRE RO I— TARY ML ERERIT) — B %% (£ SMGA IZERI D
) — B ESRT) ZRAVTERLEIEEREOT—IARIMNLOLE. (a) E TS, (b)
CUN:: )50
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(a) Upstream-downstream component

30

20
10
0

5 SMGA

SMGAL

n ﬂhiL“lI‘

SMGA2

Acceleration (gal)

SMGA3

SMGA4

-100
-110

SMGA5 W

-120

90 120 150 180

Time from Origin Time [sec]

30 60

(b) Dam axis component

40

210 240 270 300

30
20

5 SMGA
1

SMGA1 ‘

SMGA2

Acceleration (gal)

e,
|

i

SMGA3

SMGAS

-

90 120 150 180

Time from Origin Time [sec]

30 60

2-14: EERZIE RFE 5 D0 SMGA IZHfEL-1 0. ) LTk

210 240 270 300

(53, (b) & LEARKSY. BRI D

EERZITMERAERZ. BRIFEKREE, 0.15 Hz KUBWMRBIBB 2ZHYNT 571V 2 NEE T

>7=.
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20
10 A ]
Observed | ! !
0 ‘ : : :
410 1 3 { 3 ;
Synthetic (5 SMGAs), ; | 1
~-20 : : : : ! : : :
< 1 1 1 1 1 1
50 ‘ ‘ | : : : : :
230 : : : : : : : :
° | ‘ : : : : : : :
(] 1 1 1
= Synthetic (SMGA1) |
m -40 : : :
2 : : : ; ;
5 Synthetic (SMGAZ2) l l !
-50 ; : : ‘ ‘
60 4 : : 3 | ‘
Synthetic (SMGA3) | | |
-70 : : ‘
Synthetic (SMGA4)
_80 1 1 1 | \
0 Synthetic (SMGAS) | ‘ ‘
0 30 60 90 120 150 180 210 240 270 300

Time from Origin time (sec)
2-15: K 2 A EAMLT- RS ToARO—TFEFEDLLE. Ehi, EBIKR, 5 DD SMGA [Z&KDE /K
B, & SMGA IZXDEREETRT.

5.2 5803/ & <, SMGA DA THIEE Z 1ZIFHHATEXH L E-oTEV. 7— U= AT fLZ
BIL Tk, FERETWFERE 2o 7.

2-12 IR LTZ BRI IZIL 5 DD SMGA OB A HRADOETMERTH LN, ZhxEhEh
® SMGA 75 DB 3R L= D %X 2-14 (=T, 120 FE F TORTPEE 1L SMGAL O A
DFE5EZITTEY, HLEOHERIL SMGA3 & SMGA4 NE/RMET L 7e-> T, VA b
DO BHIEY SMGA2 OREIZZ O A FTIIE & A LB TW . BUINE &4 SMGA O
2 EHICFE LS BRSO, K250 RMS o Xu—7l (K 2-15) THhHEZITH. =
E, AKOE 2 B OIEEMEZ X7 hVER LT-REOIRIEZ 5 L= 1 B (100 3> 7L)
OBENEE L ST b DO Th D, BUER O~ ~u—7 Tk, 86 0t - 132 06T - 147 B - 156
MEDOAE, ©—7RHLND. 1 DHOD 86 EHOE— 71X SMGALIZFEYS L, 2-2H D 132 BtH
DE—27 L3 2HD 147 EOE— 271X SMGA3 IZFHY L, 4 DH D 156 FYEHO B — 7 (X SMGA4
WCHYE L TWAZ ENGND. =7 DOESICOVWTITERERLRDZ DD, =7 DX A I T
IIHHRTE TS,

R AIEEE & SMGA DERIZOWTERT L. BlHREO = N —7 P RIEE & 5 DiX 156
WETHD. Z OFFEHTIL SMGA3 & SMGA4 DRENE/2 > T vsh. SMGA3 & SMGA4 Dk
BRAAIEZNL 40 PRREBENL TV D (R 2-3) 23, R LA MIIIT D BRI L 25 BRI

27



ME->TND. ZOEIE, SMGA EXRA LA N EOMERE (i8N OBERIE S X5 2 L
A M3 FENTHEST) 1I2E D 5D THSD. SMGA2 « SMGAS (ZOW T, MGG G 4 L
A M BEEND I LD, ENZEIL SMGAL - SMGA4 & OREMZESERIAAREMZE XL v
RKELRD, > SMGA L DFEZR VBN R DR LR TC.

2.3.6 $RERIMT ) — BB EEHEELLDE

ZZT, EREEAR TS SMGA IZxf LT Y72 7 U — % & LT 3 DO /iR 43241
L7228, BB ) — B 2 EEEE LI ROV THRFETT 2 729128 To SMGA 12X LT
IEIZ EGF-B 2 7V — B8 L L TG RAAT o 7o R R & i+ 5. 4% SMGA O Wi fEikd &
S el e SVVEWEDHUNR DRSS L 70 D K O WM Z AT o e g T A —Z &R 25 1K1,
B LI IE FERFLN RS TE (NA XA T 4 L2280 0.15 Hz £ 0 IRWIRE Ik Z 7~ R L2 b
D) &7 —UJ AT kL (32 Riig 0.05 Hz @ Parzen Window Z 1) & FNF1X 2-16+ X 2-17
R T. # 2-5 OWiB T A =X IZBWWT, #£ 2-3 EBARDEHSITITTRESNTVD. SMGA3
& SMGA4 [ZHOWTIFRR L2 AT LTz, e KT Z W Tl bk Rtk T 24 gal,
A NS T 39 gal & ZBMRITIE L A ERRino T, BRI IE ORI W TIE, BB #ER) 3 )
RVINEL Tpolo. BLEBORENZON T —Y 2 AT ML THD. 3507 ) —B%E A
785a (X 2-13) 1%, ETF#iKT036Hz & 1.0HzHEDOE—72, 1.8 Hz (fHE DI HIiA B DR
MDEBTETHD0IZXL, K 2-17 IR THEO 7Y — 2 B%E W 2354613 036 Hz 23320 &
TICKRELEBIAATE Y HBELTE TV, A ERSICOWTIE, 3507 U — %% A
W E T LRI &5 & AT MR EZ A TE TWRWEG 13 & 5208, @D 7Y
— VBB EHWESAICIEESHIZEDTRAREL 2> TW5. 1 Hz £V mWIREIEIZSW T,
W FEOFRERICRE R ZTHTO WD, EBIREBFEH TRE < ENTENL TS, 2L, K 2-10
\ORT 7 — VB W IR E TR D 7 — ) = A7 ML OEWTHIATE 5. 7'V — B
DAY FVIERIZOWT, 1 Hz L0 @ WiREME CIFIER BV DTk L, 03 Hz fHE D A~7 |
VIR IXZNENRE S 872 5. EGF-A X° EGF-C I%, EGF-B IZHA_RTEWREEIMOKy %2 L0 %
X EGATWD. - T, EGF-A » EGF-C %ffi > TV /= SMGA (Z%F L T EGF-B ICZ 2 % & {KIREK
BT HZ L LD,

& 2-5: HBORBRNT ) — VBB TR ARETORICERALIME/ 5 A—4.

SMGA1 SMGA2 SMGA3 SMGA4 SMGAS
L (km) 55.2 36.8 92.0 36.8 36.8
W (km) 36.8 36.8 55.2 36.8 36.8
NL XNy X Lp 6X4X14 4X4X6 10X6X11 4X4X4 4X4X3
MO (Nm) 2.29E+21 6.56E+20 4.51E+21 4.37E+20 3.27E+20
Stress drop (MPa) 39.9 23.4 39.7 16.3 259
Delay time from
origin time (sc) 15.64 66.42 68.41 109.71 118.17
Rise time (sec) 33 33 4.9 33 33
EGF EGF-B EGF-B EGF-B EGF-B EGF-B
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Y e RN |
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. Accleleration (gal)
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(=}

-30

80 4 (b) Dam Axis cmponent

. Alccleleration (gal)
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S
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S O
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W N —
oo oo
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| (a) Upstream-downstream component

—— Synthetic
——Observed

120

150

180 210 240 270 300

Time from Origin Time (sec)

—— Synthetic
——Observed

#=17o1=.

0 30 60 90

120

150

180 210 240 270 300

Time from Origin Time (sec)

2-16: 5 LEHE TEUR SN 033 B B 2 R IR S IR ER A ) — U BARUR (£ T D SMGA [ZHBED Y ) —V
BHZRE) AV TERLIIEERZIFEREOLE. () ETREAS, (b) & LERS. #EEheF
ZOEERYIHMERERY. BREERIE, 015 Hz KYEBWMEBIBBE S EHYNT 5 70)L 20

(a) Upstream-downstream component

100

—
(=)

Fourier Spectrum (gal*s)

— Synthetic
——Observed

Frequeticy (Hz)
2-17: 54 LEBECTERASNIZMERE RO T—) TRARIMLERERIT ) — 2 BEE (£TOH SMGA [T
BOT)—UEBERTE)ERAVTERLEMEEREOTI—)TARINLOLEER. (a) ETRES,
(b) & LEHRKS.

(b)

100

—_
(=]

Fourier Spectrum (gal*s)

Dam axis component

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, — Synthetic

L oLoTiIiTiioii]iiii i | ——0Observed

1
Frequency (Hz)
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2.4 B /NILRAODBE

2.41 BBLRIZE T 248/ ULR

ATEIC W T, B O = Xa —7 28D 156 REOR b KERE—7 BHIHTE T
2o Tz, AT 0.15 ~ 10 Hz DIRWIREIE R Z x5 & LTy, AREiTIE 0.2 ~1 Hz (2R
E L CHET &7 9.

BFEE(2012)72 & DT K AUE, ZOHIED 0.2 ~ | Hz OFEOEERIZICER T 5 &, BIFRICT
WRSEPE R OHERE g D2 O /N S WS T, 7SV RO HER 2SI HHA TV D . fijHEl CfF
M U7 & 9 =003+ km F2EED SMGA XV, —i0%% km 2 OREFK (Strong-motion Pulse
Generation Area, LA SPGA) Z % E L721E 9 B2 UL AR OMBER 2 FHHTE 5. AHiTIE, 02~1
Hz #ik OE R OFEN D, v — 7 EREL ORI %2 75 5.

£7, MGF LY A N OBRGEE L T COARIETE, &% O KiK-net BUHLS OB TX
Trﬂéﬁ@t&%a)%@ﬁf%@d\éb\éﬁ@JE@i D 72730 ZAR DO LRI D3 BLIL TV 2 D~ T 2-18
(2B 2-12 TR L72Z L% A MCBT 28RS & O 2 —RIfE 7y LTI A L, 02 ~ 1 Hz
DHZIET /N RN T 4 V20 %2 U722, X 2-19 12 KiK-net FABBLAIR O 1 5edk 2 [F]
FRIZ02~1Hz DEEREFIC LIzt DERT. L% A b - KiK-net FHRELRLS OBLRIFLER I B

15

(a) Upstream-downstream component Synthetic
—— Observed
10 1
o
=
g
> 5
R3]
S
=
0 \
-5 T T T T T T T
30 60 90 120 150 180 210 240 270

Time from Origin Time (sec)

15
(b) Dam Axis cmponent —— Synthetic
——Observed
10
o
=]
g
b 5
.g
=
0 A
-5 T T T T T T T
30 60 90 120 150 180 210 240 270

Time from Origin Time (sec)

2-18:02 - 1 Hz DEE KM ICEHBRLI-F LEBETHA- SRS -FRHRIEER. ) ETHRES, b) &
LB . tEE D EERZ (Tt E R AREZ.
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15
EW component

10 ~A

NS component

Velocity (kine)
W

30 60 90 120 150 180 210 240 270
Time from Origin Time (sec)

X 2-19:0.2 - 1 Hz M&EE R RIZEH#L F= KiK-net T #3%ER 81 51 (FKSHO5) M #h b (GL-105 m) (25 1T BB ZI FE
. BEOEERZ T ERERZ

FTAHE, WY 156 BEICIRIEO R X 2L 2 BB TV, ZHUTmifickbi-mr o —7
(X 2-15) IZbH BTN, HERE CIERI3 2O E— &i%%fi&<&ofmé.:h
A3 2O —71% 1 Hz £V @WEEER ML 50T, Uhi@ﬁw%%ﬁﬁ\%%<ahf
WRWT & AR, jiM@ﬁ@mkﬁ%&éﬁkmt 71302~ 1Hz k3% %< GATND.
BRI T, 150 B L 0 BIORTE IS VOV ARBINTE Y, % 5ICBLL 720 v 9 BTG
REWVOFERL 25> TND. AR Y LY A b ERFTFD O KiK-net BUHLL TR OND VA, B -
FEH 2012y NTTR EN TV B 1T Rk R O IR 22 & O Tl w.

2.4.2 fRETH0 ) — BEE

0.2 ~1Hz OFEEWROFROT-0, a7 U — Bk E AWz, 27 ) — o Bk
RITER O L2 #BRA0 7 ) — VU B% L & b RERBR TIE IS S h b g %W&%&T%é
BRI ) — VBIBIETIE, 7Y — B E LCRER Eod/ NEO MEEE) & AV S A8, FiEH
7Y — U BEGETIE, BIRETANLERBMEANRY ML A2 52 DN RL Y, ERdbyEitE
IR 7Y — U BEE L R CTH D, Z 2 THIHET & IR 0 BRI 7Y — U BIEEE W R o
O, RIS CHRE LRI 7 ) — B E L THW /N E TRIE L7ZWE Y X% 10 km
ZBZTEY, 02 ~1Hz#HE425 08 km O SPGA LV TIZKEL, WHNTERWD
Thd.

a7V — U BISE T, U/ NBIC B 7 DR8I S OHIEB O 7 — ) =8 A

) =50 R GU)- (g)((],f;f % 210

THXB. ZIT,
a(f) : a7 Y — B0 7 — U 8 (R
S(f) : WBIRAXY Fv (50
R(f) : IoREREIRrE (5550
G(f) : HUERME~FHE IR £ TOF A MEREFEE (5250
o(f) : VA FTHRLNF/NERLERO 7 — Y 254 (1 HEE)
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R 2-6:. RFEANIMLA - oERBEFEXTERTOIER

I XA FELUS
Ros — TT 4= g R E = (RIS RE)
FS — H BRI IZI T 2 HEIEOR) R
PRTITN — R D LT — 5 KFEFH M D 2 AT 8T 2505
My, Nm IR OHIEE— A B
P kgm®  HEIARICIS U B BYE O g
Vs m/s R AR (T D IR ®s&@f
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Chapter 3: Issues on Application of the Earthquake Early
Warnings at Major Earthquakes

Abstract

gk 23 AEHALHIT AOPEPEMHIEE & 2 OB A Lo REICK L TORR SN - RaM =l (B -
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ZERMINCIEEE L TRAE LTSS _n,\ili%%‘i‘% L7z Z &3, BEHEEROGEHEE T 2HE, HEH)
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A lot of Earthquake Early Warning (EEW) announcements were issued to the public by Japan
Meteorological Agency (JMA) during the 2011 off the Pacific Coast of Tohoku Earthquake (My 9.0) and
during its many aftershocks. What in the past had been only a theoretical or hypothetical problems became
real ones at these earthquakes. The issues such as underestimation of the magnitude and seismic intensities at
major earthquakes and false alarms when two earthquakes occurred close to one another in spatially and in
temporally resulted in a decrease in credibility of the EEW. These were serious problems especially for users
using the EEW for emergency automatic controls. This chapter reports the issues on application of the EEW,
and introduces some countermeasures which a licensed business operator took against the problems after the
major earthquake. A prototype of decision-making support system for the expressway company was
developed so that the company could take initial response quickly to earthquake disasters. The system was
designed to perform adequately for major earthquakes, estimating the damages by involving ground motion

waveforms observed as well as calculating by seismic parameters of EEW.
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Chapter 4: Estimation of Seismic Waveforms of the
Senario Great Earthquake at Nankai Trough

and Utilization of the Disaster Information

Abstract
FWE b7 7 THRAT HERHEIZOWT, 2003 FHREGRSHEORIEET V& 2012 FO/HE b 7
7 OEKHERENEE T L ExIGE LT, MtV — Bk Z o CHEEBRA 3 HuR (1
[« BiTRg - i) CHEEEN A2 AR L=, 72, 2012 FOET LV CRAMBEERORR T I 2
L—ya U E Tole. Zho OfSFR L EEAE Z R CRefidlh B CHEAQL &, MRl CIERatE
W (T OLESVMEITEE 4 UTICRETRETHH I L0, HEHNKE L CHEOFEN
Hak 5 £ CTOREN DI VEFTCIX 10 SR TH D Z L7 L, HIERA R R MRS
ESRIGERATERH T 2720 0OMEZ W ONRNWET Z LN TE 72, EET uh %haili@%é%%/
Ral—vard5Z LT, HEBAERORN A BRICMGT5 2 LR REE 2D, BEEIHS Y
AT LOGFEMER LI oRIF B2 LN TE D,

Seismic waveforms of the scenario great earthquake at Nankai Trough with 3 sites (Naruto, Anan and Mugi)
in Tokushima were synthesized on the statistical Green’s function method using the fault models issued by
the government in 2003 and 2012. Also, an announcement of the Earthquake Early Warning (EEW) by the
2012 model was simulated. When these results were overlaid on the same time axis, some issues became
evident for utilizing the disaster prevention information efficiently. For example, the threshold intensity of
EEW should be set lower than intensity 4 in JMA scale in these target sites, and it takes less than 10 minutes
from the convergence of the seismic motion to the arrival of tsunami at southern Tokushima prefecture. The
EEW simulation from the fault model enables the situation when the earthquake occurred imaginable, and

leads to the reliability improvement of the earthquake response systems.
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THEHT 5.

oy

Asp.4 Tonankai Segment

e

Asp.2-2 L

Nankai Segment ]

1\
1360 i

4-1: R REFHRTET )L(2003) (HFE + RIBHE) DT AR T4 S REEHE .

o L Surugawan

" Nanakai Segment

a Segment

I
132.0 136.0 140.0
K 4-2: BERHERFASETILQ012)(EEXRTr—XR) D SMGA- B EBEEAE *.
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R 41 PREFKRFBET )L(2003) CRETE +FBHE) DB/ 5A—4 ",

Whole Area (km?) 52,565
Moment (Nm) 1.12E+22
My, 8.6
Segment Name Nankai Tonankai
Asperity-1 Area (km®) 1,222 1,308
Stress Drop (MPa) 24.6 21.9
Moment (Nm) 4.3E+20 4.3E+20
My 7.7 7.7
Asperity-2 Area (km?) 2,758 1,226 1,107
Stress Drop (MPa) 24.6 24.6 21.9
Moment (Nm) 1.5E+21 3.6E+19 3.3E+20
My 8.0 7.0 7.6
Asperity-3 Area (km?) 2,963 1,107
Stress Drop (MPa) 24.6 21.9
Moment (Nm) 5.6E+19 3.3E+20
My 7.1 7.6
Asperity-4 Area (km?) 715 409
Stress Drop (MPa) 24.6 21.9
Moment (Nm) 2.8E+19 1.82E+19
My 6.9 6.8
Background Area (km?) 27,980 11,770
Stress Drop (MPa) 2.4 2.4
Moment (Nm) 4.6E+21 1.3E+21
My 8.4 8.0
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R 42 BERMEBERFRETILQOI)(ERT—X) DWE/NTA—4*.
Whole Area (km?) 110,150
Moment (Nm) 3.4E+22
My 9.0
Segment Name Hyuganada Nankai Tokai Surugawan
SMGA-1 Area (km®) 1,018 1,953 910 438
Stress Drop (MPa) 34.5 46.4 45.4 34.4
Moment (Nm) 4.6E+20 1.6E+21 5.1E+20 1.3E+20
My, 7.7 8.1 7.7 7.3
SMGA-2 Area (km®) 1,029 1,615 914 415
Stress Drop (MPa) 34.5 46.4 45.4 34.4
Moment (Nm) 4.7E+20 1.2E+21 5.1E+20 1.2E+20
My 7.7 8.0 7.7 7.3
SMGA-3 Area (km®) 1,612 913
Stress Drop (MPa) 46.4 45.4
Moment (Nm) 1.2E+21 5.1E+20
My, 8.0 7.7
SMGA-4 Area (km?) 929 924
Stress Drop (MPa) 46.4 45.4
Moment (Nm) 5.4E+20 5.2E+20
My 7.8 7.7
Background Area (km?) 17,006 47,681 25,758 7,035
Stress Drop (MPa) 3.7 3.7 3.7 3.7
Moment (Nm) 3.4E+21 1.6E+22 6.2E+21 9.0E+20
My, 8.3 8.7 8.5 7.9
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4.2.2 MEFHEX Rt R
HEEMERR ORI G & LT, fEERNICH D K-NET HNZITEE ANBS SERHEBANIFFERT SRS

BLAE) B2 BB (TKS001) « falEg (TKS003) « 22 (TKS006) @ 3 Hisl (X 4-6) %A
72. K-NET 8BS 2RI L7Z0, #@EOR/NIEOHERE NS kSN b Z & T,
A SLFRRFEREAR ’ﬁié‘?ﬁﬁﬂfh* RIeHThD. 2 b OHRIZET 5 Lei i CoHE
B BT 5121, MR~ T2 O NEIERHE - AARHEOERDBLETH D .

HUEE S~ TR AR O R ESIEEPE IO W T, B BRQ00S)IC L > TR BN TV D

K-NET E8IHS ORI~ HF OBEREE S, TR RE~ RO A MEERE 2 T bR
T &Ik VRdDH., KNET FBMROMZED D GL-20m £ THOR—V > 7 1EHIT K-NET DA —
A= NS TS, Fhic kb &, K-NET [ (TKS003) Tid GL-12m T Vs =740 m/s
DEENH Y, K-NET 2l (TKS006) TiE GL-16m T Vs =450 m/s DEYE +DBIZEET 570
2 a L ERICERE L. — 5 T K-NET %5 (TKS001) Ti GL-20m % T Vs = 170 m/s DX
TRV TEY, THEAEBRIIZNE DV EWGFTICRET 20 E R H 5H. K-NET HADR—1
> Z BT GL-20m BUEIZ OW TS bWz, [E A8 « MSIATEIEN LARMIZERT - Hi
SEATBOE NPT 22 e iR Ze AT 28 2L 6] i LT A [E TR 22 1 - ”KuniJiban”®l2 380
TAE T2 K-NET BB 2> 549 2 km BEAL 72447 BN FY B B BB HERR =286 T LoAR—1
YT AW, A=Y =28 H b, W) TP-30m THEME, FALED RiFvr NET
oz Lnn, K-NETHESM (BE& 2.0 m) T GL-20m 2°5 GL-32m £ TV MNE, ZHLIE
Ao L OE L C GL-32m % TR ICRE Uiz, TR~ oW 1 Mfiestix, 28
g D — VRS T ERGR TR oD 7. S U OB AR~ i, TR~ R, HIEE AR~
TR DY A NMHIERE A X 4-7 ITRT.

YA MIMEEZ ST HES & LTE, 242 & RERICEH N EM(1998)' 00 1% TH/INEE OB
FERAE Wz, 722 L, 2T A G L 95 2 & D BTG L 72 TR B ~ iR
DY A MR AAE o TR IR IR U7 R 2 W e,

35° . I— [ ]
TR ";%Narlﬁ!: ET 5001) ,ﬁ

] [ . E - - -~ 7 ) | EQ-D

> % EQ-B
ugi ’ km
gi (TKSOOER >

R e .

1330 134° 135o 1360 137° _1380

4-6: MEREEENRET H I MR ET ) - EARDO M ARFEFEICFERL-R/MEROERRME.

65



(a) K-NET Naruto (TKS001)

— MRER~ R
— ITPMER~ R
— MRER~ T ER

100
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=)

1
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(b) K-NET Anan (TKS003)
— REEE~ R

— ITHMEBR~ R
— EER~TFHER

N g2 M

0.1

100
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)

1 T
0.1 1 10
Frequency [Hz]
(c) K-NET Mugi (TKS006)
— ERERE~ R

— ITHMEE~ R
— ERER~ T ER

100

Amplitude
S

M

10

1
Frequency [Hz]

4-7: HERER~ R, MEEE~ TPOERE TEHER~HMROT A MEERE. (a) K-NET I5F]
(TKS001), (b) K-NET P& (TKS003), (c) K-NET £ I (TKS006).

1
0.1
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4.2.3 #RETHIT ) —UBBEICK DR B K

2.4.2 T LMt 7Y — U BEERIE A IV TP 3 LS o T2 B IS B 1 DK 2 Jlioy @
HEENEEOGRAEIT S . FREEREHET T 1(2003) « BEARHEMRGTSET LQ012)E HIZ 1 2O
FHRITH 10 km U OB ICHEI SN TR Y, BIJ5M - @BHMIIE 2Ll ESEILCEHET 5
MR, BRI T NI N s e T & L mRE 5 27" K 0 MR ' — A v b AR
W, ZOETETNANTHEZONI/NEOHEET— A F a5 2 L THEIkERDT.

7 — VBB ORI EZ R D DD O/ NIEIE, T AU T 4 - SMGA & ASHAE L OHAL
ANER L= b0 ACDEEND, £ 43« X 4-6 \RTH/NEOMBER 2, FRphi e
TT 003DV TIEE 4-4, ERHEBERFESTT LQ012)ICONTIEE 4-5 [TRTT ALY 7
4+ SMGA F 721X EEIKICH#H L7z, K-NET BB ClX EQ-C ™Ft#kns, K-NET A8 Cld EQ-D
DFEEEDFLN TN D, TRZEH EQ-B, EQ-C Wb IZHW=. OsfElE, JIE - 4
(004N L DA 8= a VT TSRO S -2 6 EHIROME S 4 7 T L o OgfE (K 2-11 -
# 2-4) ©HLH, fHEEK 4 OF L— NMETOME AW, ERHERFNESET VQ012)THE, FEX
LSOOI SMGA BEIET 5. Wi CIXMET O S N faf+ 288N 5700, &
JRIE B T (RHC) (R Wi RcRIIERE, C: &80 CTHUREOIREAHET 5 & L CRERIE AT

& 4-3:#fEHT ) —UERBCE TR EFEICER T R/ E.

Name EQ-A EQ-B EQ-C EQ-D
. 2010/09/02 2005/11/23 2001/10/02 2000/10/31
Origin Time
17:42:52.75 22:24:20.71 21:14:21.80 01:42:52.98
Latitude (deg) 33.735 33.855 33.418 34.299
Longitude (deg) 134.055 135.127 135.331 136.322
Depth (km) 21.5 27.8 25.5 38.7
Magnitude 3.7 4.0 4.6 5.7
) ) Central Wakayama S. off Kii Shima Peninsula
Region Name Tokushima Pref. ) .
Pref. Peninsula Region
Naruto (TKS001) O O O
Anan (TKS003) O O O O
Mugi (TKS006) O O O

R 44 PRFERBETILQOBNDET AN T4 ERBHO R ERTERAT S0 /MHE.
Naruto (TKS001) ~ Anan (TKS003)  Mugi (TKS006)

Nankai Segment Asperity 1 EQ-A EQ-A EQ-A
Asperity 2 EQ-A EQ-A EQ-A

Asperity 3 EQ-B EQ-B EQ-B

Asperity 4 EQ-B EQ-C EQ-C

Background EQ-B EQ-B EQ-B

Tonankai Segment Asperities EQ-D EQ-D EQ-C
Background EQ-D EQ-D EQ-C
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F 45 BERMERTESETILQ012)DE SMGA- L 2/EIFO R ER TERAT 20/ 1E.
Naruto (TKS001)  Anan (TKS003) Mugi (TKS006)

SMGAs EQ-A EQ-A EQ-A

Hyuganada Segment
Background EQ-A EQ-A EQ-A
SMGA3 EQ-A EQ-A EQ-A
SMGA2 EQ-A EQ-A EQ-A
Nankai Segment SMGAL EQ-B EQ-B EQ-B
SMGA4 EQ-B EQ-C EQ-C
Background EQ-B EQ-B EQ-B
SMGAs EQ-D EQ-D EQ-C

Tokai Segment

Background EQ-D EQ-D EQ-C
SMGAs EQ-D EQ-D EQ-C

Surugawan Segment
Background EQ-D EQ-D EQ-C

HIDZEBHDHNB, T C ORDFITOVTIHET AVOBFETHERAHTW RNz ),
ZIZTHINEBEETHELIT o, WRAKRICIE, B - F8502008)Y0 70T AE
(NN L R SRl =0/ A 3 < LY el

424 BREMKER

FTTE TRl L7z 51 TR A # T 7 /1(2003) & B RHIER TS 5 /1(2012) (4 77— ) O
JEE TV THERG R LIRS OWTEI T 5. & 4-6 12K 2 By O e KIGEE O bl %, 4] 4-8
DB IX 437 IS REE D B O - RO N ERFZ R (B LB 7 AU 7 ¢ « SMGA @
w55y s LTINS (OR) (Wb A /327 4 L #1280 0.1 Hz £ 0 RV IRENEL
WaEhy FLeb®), 7=V AT ML CEEDT-8/3 Riig 0.05 Hz @ Parzen Window % i
), IERERE AT by (BEES 0.05) ZoRd . BRI ORI R AT B R AR & L
7-.

F PRI KT T 1(2003) & ERHERFISET LQ012)DOF R E T 5 L, BERMER
FIEET LQOIDIINTILD 7 —AIZBW T b FREG R ST T /L (2003) £ 0 1T 5 K E IR
hEpoTWD., WMETNELT AT T ¢ £721X SMGA THIE @&%@ikh&%ﬁ%f%f
BY (AR O—F EOX T RHEKE 7 A2 7 ¢ - SMGA £ TA2EE L-IHE (8),
A A RV TT AT T - MMA®AT¢mLt&%(f)%Emh%)1@%%W@ﬁ%ﬂ
G TIE Z D 9 BHIREL KT T /1(2003) TIEFREE D Asperity-3 D412 Asperity-2 23t < Z &
T, ERHERTFSET /V(012) TIEmE L SMGA 1 D% 2[R SMGA 2 235 < 2 & TRV
TED. KARLTUIW RN, RO A THE 10 gal FREOHEBEI B ER SN DA, 77—V =
M ETT AU T ¢ - SMGA EEKT D EIFEAET AT T 4 « SMGA OHDHLD EED D
72 Te B LG ST T 1(2003) D FE HEEL Asperity 2 D My 3 8.0 THE KHIER AT T /1(2012)
@%@@&WMJ@Am@81T%~f/h®%ﬂ 2MEREICHED LT 2 2OET VO HEF O
RESHZNIEERRSTZ0 %%ﬁ%ﬁ’ DIEWE ZAICHESNZZ LI2MA T, JiE®
ST BN 24.6 MPa 72 D25 LA TlE 464 MPa LR E SN2 2 & T 1 DO /NHEE ORR EERF Y
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4% N T 7 ERHEOMEBHEE & RO
MR 720, FERFICRE B A ERAE DY LN TH L. ERMERTESE T /1(2012)
IZBWT, RN OGRS GHE TN 07— R 2BV T EHER SMGA 1 & SMGA 2 THiE
O I A CE 72 Z LI, My 9.0 @ B [miik ) © BE A F Tl L 72 & — o Tidie <,
My 8.7 OFEEHBHMCTRAE L7 L LTHIZERBEDORIOHMEE 725 Z L 2R LTV,

IMEFEISE AT FVITB L TUE, 2012 FICHGET SNTERE R T EOZ A 71 N RE AT
RV DL Wl 24T O . BB BT, BOMEREFHI RO CTHEA I ISR A T DRI R
MR ERIREZFFOHES) L~V 2 MR 2ZE L 20T bneE LTEh, FL— R
FID KB 72 B 2 J8E LT 2 A 71 ENRRE T RME 2 E L7 & A T U DISEART ML)
RESNTWDS. FRPFRAHETT /1(2003) T, K-NET RIKICBWTE A F 1AL hLE—H
EEBEMBS D b O0BBehSA T 1 2B VERETH 7. — TERMERFSET L
(2012)Tix, WINDOFr—AHL X A F1HBATEY, EAF—R « HM7r—ATIEXA 71 LIF
EFE, Rl — R« NS —ATIEAA TN bR LIREZ LERoTND. T — R - NS
—ATIEL, M8 7 ZJADHIENE T TEE TCWVWLIELIBREDOTHLDOT, 7'L— MBI L Y N

B TFRIGEWANRT MUZR5bDEEZBND.

WICFHERI G Lz 3 A ORERIZOWTHIRT 5. lET /MMZBWTHIERO KX S1E, ER
WAZITWIIEIZFE 2> B K-NET 720 >K-NET [ >K-NET [ & 72 > T 5. B RHERFISET L
(2012)D>H TiE, K-NET MBIl — A e bk L <, K-NET FFg « K-NET 208 Tl
— AN LEELWVERTH D, WIS MR SMGA 1 SRk bt 575 —ATH 5.
W ALOWE T b FEEE SMGA 1 OFEENHH R E WD, K-NET 8 Tl 2 s & e~ T
or— AL TR SMGA 2 DFF 53K & <, Bk SMGA 1 IZVL#d 513 & DHER) & 72 > T
5. DFD, K-NET I TlIfho 2 #iS & X THIEEIN K I WET TR, RERHIERN 30
BBt L s, HEBOMGIRFEICOWTIE, RIETELRT 5.

R 4-6: P REFKEFHETILQ003)EE RMERAESETILQ012)D LM S D THEMERICEITEHEX

hNIEE LR
i PN PP ES ERHUE MR = 7 /1(2012)
5 /1(2003) HAR SR Rl =]

K-NET "&[H NS 165 gal 744 gal 686 gal 814 gal 1,141 gal

(TKS001) EwW 215 gal 665 gal 873 gal 1,113 gal 1,027 gal
K-NET [ 5 NS 230 gal 958 gal 664 gal 1,121 gal 1,032 gal

(TKS003) EwW 220 gal 789 gal 671 gal 1,377 gal 996 gal
K-NET 7RIl NS 475 gal 1,064 gal 1,229 gal 1,917 gal 1,055 gal

(TKS006) EW 521 gal 1,156 gal 1,040 gal 2,183 gal 1,191 gal

69



F 200 A
b
= 100 ~
g 0
£-100 A
2 —TKSO001(NS)
8 -200 A —— All Asperities
£ 300 . . . . . . .
0 30 60 90 120 150 180 210 240
Time from Origin Time (sec)
300
= 200
on
‘; 100 -
S 0 w
£-100 -
2 ——TKSO001(NS)
5200 — Asp-l
2-300 . . . . . . .
0 30 60 90 120 150 180 210 240
Time from Origin Time (sec)
300
= 200 A
&n
;’ 100 -
g 0 v
£-100 -
2 ——TKSO001(NS)
8200 — Asp2
Z-300 : : ; : . : ;
0 30 60 90 120 150 180 210 240
Time from Origin Time (sec)
300
= 200 A
gl
\; 100 A
S0 v
£-100 -
2 ——TKS001(NS)
5200 - — Asp3
2-300 . . . . . . .
0 30 60 90 120 150 180 210 240
Time from Origin Time (sec)
300
= 200
S0
o 100 -
g0 %
£-100 A
2 ——TKSO001(NS)
8200 — Aspd
£-300 . . . . . . .
0 30 60 90 120 150 180 210 240
Time from Origin Time (sec)
300
= 200
b
o 100 -
g0 =
£-100 -
2 ——TKS001(NS)
8 -200 - ——Tonankai Asperities
£ -300 . . . .

4-8: h [

0 30 60 90

120 150 180 210
Time from Origin Time (sec)

KEFBETILQ003)ZKBKT 2 5 D& BERR (K-NETIBFT: TKS001). £ THDT AR T4

240

Acceleration (gal)
s = oW
(=] fe= R e
S OO O OO

[
S
S

Acceleration (gal)
D = — o W
o o o O O
S O O O O O

&
S
S

Acceleration (gal)

G = _ o W
[ R e R ] o o 9
S OO O O OO

Acceleration (gal)
D = — o W
[ =] oo O
(===

&
S
S

— _ o W
S o33
S o333

-200
-300

Acceleration (gal)

L )
[ R ]
oS O O O

Y
S
S

Acceleration (gal)

[
S
S

—TKS001(EW)
—— All Asperities
30 60 90 120 150 180 210 240
Time from Origin Time (sec)
—TKS001(EW)
—Asp-1
30 60 90 120 150 180 210 240
Time from Origin Time (sec)
——TKSO001(EW)
—Asp-2
30 60 90 120 150 180 210 240
Time from Origin Time (sec)
—TKS001(EW)
—Asp-3
30 60 90 120 150 180 210 240
Time from Origin Time (sec)
——TKS001(EW)
—Asp-4
30 60 90 120 150 180 210 240
Time from Origin Time (sec)
—TKS001(EW)
—— Tonankai Asperities

30

60 90 120 150 180 210
Time from Origin Time (sec)

EERBEZEOLER (R) EER DT AR TA2EE5EHE (FR).

240

70



94 T T ERMEO MEBEHEE & FHR OIS E

oL = W
S oS3
ISRSES SIS IRSIRS)

Acceleration (gal)

~ — o W
S oS3
So3383

Acceleration (gal)

U
S S
SRS

— N W
[= IR =R
S O OO

Acceleration (gal)

L
(=3 o O
o O O O

Acceleration (gal)

I
S S
S 3S

_ — W
S o33
S o333

Acceleration (gal)

IS
S S
SRS

_ N W
(===
S OO O

Acceleration (gal)

i ——TKS003(NS)

1 — All Asperities

0 30 60 90 120 150 180 210 240
Time from Origin Time (sec)

1 ——TKSO003(NS)

i —Asp-1

0 30 60 90 120 150 180 210 240
Time from Origin Time (sec)

i ——TKS003(NS)

i —Asp-2

0 30 60 90 120 150 180 210 240
Time from Origin Time (sec)

i —TKSO003(NS)

1 —Asp-3

0 30 60 90 120 150 180 210 240
Time from Origin Time (sec)

1 ——TKS003(NS)

i — Asp-4

0 30 60 90 120 150 180 210 240
Time from Origin Time (sec)

1 —TKSO003(NS)

i ——Tonankai Asperities

0 30 60 90 120 150 180 210 240

Time from Origin Time (sec)

G = - W
S S o S S S
ISERSERSESRSRSRS)

Acceleration (gal)

Acceleration (gal)
D = — o W
o o o O O
S O O O O O

&
S
S

L= — o W
So o3
SSoo333

Acceleration (gal)
I
=

Acceleration (gal)
D = — o W
[ =] oo O
(===

&
S
S

— _ o W
S o33
S o333

-200
-300

Acceleration (gal)

L )
[ R ]
oS O O O

Y
S
S

Acceleration (gal)

[
S
S

—TKSO003(EW)
—— All Asperities
30 60 90 120 150 180 210 240
Time from Origin Time (sec)
—TKS003(EW)
—Asp-1
30 60 90 120 150 180 210 240
Time from Origin Time (sec)
——TKS003(EW)
—Asp-2
30 60 90 120 150 180 210 240
Time from Origin Time (sec)
—TKSO003(EW)
—Asp-3
30 60 90 120 150 180 210 240
Time from Origin Time (sec)
——TKS003(EW)
—Asp-4
30 60 90 120 150 180 210 240
Time from Origin Time (sec)
—TKSO003(EW)
—— Tonankai Asperities
30 60 90 120 150 180 210 240

Time from Origin Time (sec)

4-9: h RHKRFET JL(003)IZEKDKTE 2 DD E RKER (K-NET BRIEF: TKS003). £2THDT AR T+«
EEEESO-ER (B)EENDOT AR TAIZLDEF S (FF).

&

de 85
A=

71



[N
(=3
S

Acceleration (gal)
N
(=]
oS O

=N
S
S

[N e
(===
SO OO

'
(=3
(=}

FENS)
S S
SRS

Acceleration (gal)

600

AL SIS
5SS _ 23
SSo33

Acceleration (gal)

N
S
S

600

Acceleration (gal)

600

Acceleration (gal)
Ab SIS
[ ] o o
S O O o o

o
S
IS)

[N )
(===
S OO

600
b = 400 4
2
E o 200 A
4 £ 0+
] £-200 A
—TKS006(NS) 2 —TKS006(EW)
1 —— All Asperities 3 ~400 ——All Asperities
. . . . . . . £ -600 . . . . . . .
0 30 60 90 120 150 180 210 240 0 30 60 90 120 150 180 210 240
Time from Origin Time (sec) Time from Origin Time (sec)
600
1 = 400 -
o0
k ‘; 200 A
1 . 2 0
1 £-200
—TKS006(NS) 9 —TKSO006(EW)
1 © -400
—Asp-1 3 —Asp-1
. . . . . . . 2600 . . . . . . .
0 30 60 90 120 150 180 210 240 0 30 60 90 120 150 180 210 240
Time from Origin Time (sec) Time from Origin Time (sec)
600
1 = 400 4
)
1 ‘; 200 A
] . 2 04
<
i ——TKS006(NS) % 200 - ——TKS006(EW)
i —Asp-2 3 -400 —Asp-2
. . ; . . . . 2 -600 . . ; . . . .
0 30 60 90 120 150 180 210 240 0 30 60 90 120 150 180 210 240
Time from Origin Time (sec) Time from Origin Time (sec)
600
b = 400 4
=
k o 200 A
4 2 0
] £-200 A
——TKS006(NS) 2 —TKS006(EW)
1 —Asp-3 8 -400 1 —Asp-3
. . . . . . . £ -600 . . . . . . .
0 30 60 90 120 150 180 210 240 0 30 60 90 120 150 180 210 240
Time from Origin Time (sec) Time from Origin Time (sec)
600
1 = 400 -
5
1 f:’ 200 A
- v 2 04
<
1 ——TKS006(NS) 5200 1 ——TKSO006(EW)
i 9 -400 A
——Asp-4 3 —Asp4
. . . . . : . £ -600 . . . . . . .
0 30 60 90 120 150 180 210 240 0 30 60 90 120 150 180 210 240
Time from Origin Time (sec) Time from Origin Time (sec)
600
1 = 400 4
=
k = 200 A
] 2 0
1 £-200 -
——TKS006(NS) 2 —TKS006(EW)
i ——Tonankai Asperities 3 'ggg 1 —— Tonankai Asperities
T T T T T < - T T T T

30 60 90 120 150 180 210 240 30 60 90 120 150 180 210 240
Time from Origin Time (sec) Time from Origin Time (sec)

RREFEEFET ILQ003)ZLKBKT 2 D E BT (K-NET £ : TKS006). £TDT ARYT

(=}
(=}

A EERBEHESOLER (B) LERDT AR TAIZLEFE ().

72



94 T T ERMEO MEBEHEE & FHR OIS E

(a) Fourier Spectra (b) Acceleration Response Spectra
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4-11: A RFESFEET ILQ003)ZEBKE 2 A D(@) T—)ITARILNLED) IHEESZFERAXRIRL
(K-NET BEPF9:TKS001).

(a) Fourier Spectra (b) Acceleration Response Spectra
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(a) Fourier Spectra
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(a) Fourier Spectra
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(a) Fourier Spectra
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