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Application of SPGA Model to Strong Motion Estimation
for a Scenario Earthquake with M,,9.0 along the Nankai Trough

Atsushi NOZU*
Atsushi WAKAI**

Synopsis

The occurrence of the 2011 Tohoku earthquake (M,,9.0) along the Japan Trench motivated us to
hypothesize an equally gigantic earthquake along the Nankai Trough, which is another plate
boundary close to the coast of Japan. The evaluation of strong ground motions for such an
earthquake should be based on a source model whose applicability for gigantic earthquakes has
been demonstrated using existing strong motion records including those from the Tohoku
earthquake.

In this respect, the authors proposed a source model called the “SPGA model”, which can
reproduce strong ground motions from gigantic earthquakes quite accurately including strong
motion pulses observed during the Tohoku earthquake.

In this article, the SPGA model was applied to a scenario earthquake with M,9.0 along the
Nankai Trough. Because it is difficult to predict the locations of SPGAs, quite a large number of
cases are considered with different distributions of the SPGAs and strong ground motions with a
given percentile were calculated. Numerical elaborations were made to carry out this process
efficiently so that it can be done on an ordinary desktop PC.

The result indicates that the ground motions are strongly dependent on the locations of the
SPGAs. The ground motions with the 90" percentile can be much more intense than those
conventionally assumed for the design of structures. The ground motions with the 50" percentile
are close to conventionally assumed ground motions in terms of PSI values. The calculated ground
motions are often characterized by a pulse-like waveform.
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1. ELHIZ

2011 ERCLH T K HEM U (M,9.0) DREEZIT,
BRI 7BV TH, HELY HREOKE W M9.0
BECOERMEFAEL, AEHRMEANITLhILIII
RoTEED. ZokHREE, BEHOFMANDL
NEBRETNIL, BEEOBBREFEZBLT, EXHE
~OFAERRIEE N DO TRITRIER bRV i,
HEDOMBRNE ML L THRHIFERT I BEK
X, BEOLL2LT, HRBOFHRLARI ML 2EY
KERTAZLOTEZIBFEETNVERAVILENRHS
LEZONS. XK 1) OBNTIE, RATIBRET
MIHDNT, Fies KFEEMN R OB 2 AVT
BEOERMELHELTVBA, EFE - A7 MLOE
BRI OWTIBERZ{T> TV 2L,

EHOIL, BLEBANEY Y CIVRAONAEND
WHMAEKHETH S 2003 FHBHEE (M7.9) O
£V, MESHENSE LT, BERMEXHEOFERFD
EFMUCRVEATELIH0DH9101D 12 2ayrh
T, EHEORBICHEB LI, 2003 E+BiEe
1978 SEEIHBRMHE (M,7.6) DL 5> RBHOKEWVE
WEHMERORE, BREIGTHR SIS/ NVAROMEE
ThHD. ZhoOMmBEEE, BEHICH L TRBOXE
VW 0.2-1Hz OFIFITENTNBE WS KT, E~AHE
BThdLEXZLND. 0L H7, TR FEEREAR
HEIRICRN B L ZAROMBRE L, AR TSR ' P2
IZHVVRBE) VR LIRS, FEOIL, HERESLAOD
BRI R B L, ThEBRARYA XDY T AL~ b
PEAADETBRRETFNERET I LERELLY
NOD —OHFETEREESNZT AR T, SR
EXHBICH L TCINETCREINDZLOE-TH
BOA R 'Y (Strong Motion Generation Area, SMGA) &
FEEh A YT ARy P EEBLT, @RBIRYPEN
LoERB. T UNEDDYTL RV oD E
BEFMCLY, BEREEXHBBICL 2B OHATO
W « AR PARBEOCHERIND Z LA, Hikis
REEMBRRALF OB Chhro Tz 9297,
2P, FFROBRA»OHEBEMBORFET NV EMEL
=B L LT I978 EER B HIE E et & Lcia il
HOBFRE"™ 25 5.

L5 R EE B OB, BFWIRICHBRIVE
BRMORBRICHIT TOBMNRE LY A FCRAIX
iz 02-1Hz OFIROTERIT, L1 AR/ IV RIZL
S>THEHTONB LD TH-72 V2, ZoMBzONn
THEHL IO A ZDOEBICFB LT habhoy

TARY ML RIBREREFALERL (B, &-1),
Fhick v, 2 OHATORRE « 227 FAREYIC
BRENBZLERLE.

Xk 4) -10) Tik, WEE L THEBH VR EERL
FLEIOGNBEEY [FTARYT 2] Tz (A=~
—TARYT 4} LRRATWE, L LAREL, BEEA
T 172XV F 4] L0 ABOAVORFE &R
BHIcH B2 V1D, KBFETIE, IR 1) 12) &
W, BIEEETCHRES SV AEBERLEZLELONDHE
1% % SR Eh )V R R (Strong-motion Pulse Generation
Area, SPGA) &FRE. EJz, SPGA ML &N 5 BIR
EFNE SPGA ET IV L LS.

D& 5T, SPGA TF AL, FAtith K FiEHnE
PELREINERMB ARG LT, HEHOEHLA
Ry MEBONCERTAZLOTEB3B/HFEETVTH
BLEZD. LOLRRG, EXHBEORENBRSIN
BT 7EMBRL LT, SPGA TTFNVERAVWEAE
BFEOBRIE, ZhET@REINA TV

AR/, EEOERMB~O®H\ ERELTYT SPGA
EFLERAW, FEMOAMOEELHRLE LT, BHE
Fo 7D (M9.0) ICHT HMBOFEMEITY, €
DERIZHOVWTHETS. FHEOERI_AHS. —
A B, SPGA DAIRICHOWVWT, FRIOFRIIFEETH
BLEDUBPLEBDTEL DIy —RIZHONTHRNZT-
ELTYH, HELOTREZITAIE, —RAIZFIA®TE
RHARRRL L UCREN 2 HERBOREN THED
FBHEREFTTETHIZLETRTILETHD. BI—R
Bi%, SPGA ET NV %MHE b 7 7 OHFE (M.9.0) (&M
LEBBREDL I BRBREVBONIHIERTIZLT
3.

BMNOER, SPGA OFTHRFIH L WHIBEH2EL
5L ODBRFHATIEVBEITIE, ERORMHTRES
NTWARHEBEIE Y LTV HETE 2B L%
Bhhaotc.

2. SPGA EFILE LU SMGA EFLLSEIEEWS
HhERB O

I T, BT 7 oMBC T MR mEmIcB S
Bz, SCHR8) 9) 10) TREX oAbl Kt
20 SPGA D— &, MO THRE SN TV S RALH
FRIEHEMHIED SMGA D 5 HLATIEO SPGA IZRIET 5
bOEZRAWVT, TAEPNBHRHEOHBHZHEITSZ
Lz k¥, SPGA BLTSMGA hHHE S h A BETD
BB HOWTIRE#T .
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