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A Seismic Simulation Technology Contributed to Preventing Earthquake Disaster
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Abstract:

An investigation against the occurrence of a large-scale earthquake predicted to occur in the near future has been
carried out in JFE Steel to protect human life, avoide a major disaster to communities in the area and maintain
operations. It is important to predict the tipe of seismic wave the authors encounter in order to prepare reasonable
plans for seismic retrofitting of structures and plants. This paper discusses the method estimating the latest strong
ground motion using a site amplification factor reflecting local strata inspected by the original boring data and the

seismic observation. This method to predict earthquake damages contributes to an effective investment.

1. 1ZLsIc ML VB RIS — T B oo OB TRIN i AR E T
R MR L Tc, RMSCTUE, B0 g e ilE ) T+
AR, RS (NBEIRE) & 2\ I3 I EE SR A I 2t B Q~4®) ¥, SRERGHEMEC MU 7RSS O EERE
AL CEREER) 1BV, Wi « FEilEtiEz e o T G| 1272w Tid~3,
YT I RS <o 1 AR B I RHUHIEE ¥ > o o KB HIEE R A 0
ATHEME DRI S T B Y, BT BCP (S ¥kt atm) 2. HETEHE
WUE, 2 b ORFIBHEE I3 2 @ - Bl o=k s

2l

HEIEHEY 25 TWwa, WEMEORIICHT: > TUE, T FHEE TS HRH
BE 7R 2 BT B 7o 1ciE, MET N HiE EORENSEE L 125, HE L UCHBRORTOHERSR Y
B0 LS IEEL, FET 3 M»H@a:ﬂﬁw B T, () BEIYHHI I B T LI v £ 2 LB K

DWHb, Z0IOITIL, RN HSRE 2 RS & < ST hHhFE, ) WEWE AR T2 HE, Q) i ERe ¥
T2IUNEBEY L L, — /5, BTG 5 s R AHBE RO PICESN TS, ERMEHELZETIC
HY, THER - 54 RAfDIEh, FRERHE, —hv¥— RTINS OMEORARMR v B, KEY o EEE L
B O M 72 ¥ 2 I IC D T2 A REEVI DS EE L T B, CERBEMICHIEL T, RV EORKIVLCEDNLHE
NS OREEYIN, FhFNUERT 2R EUED L 2 B BUPRFT AT L T 3 M v IEE L TV B,
72w, MEZKOHIE L ~vic b IED AL 3 alEED &
o 3. WEHEEFE
2T, HiX Z v ofEEe ke, MhE v o 31 =
JNERFE L MIRNE 2 YN E R L, »OoHIEY ¥ 31HE

PERDBEEME THL LTV 2 MIERIEIL, HEICH

2010 4F 10 H 13 H22{¢ ELTHEOBBIEE 2 b i, HEshsmAnEEL




HIEERGSEICE T AIEY R 2 L— 3 VHidh

1923 Taisho-type of Kanto
Northern Tokyo Bay

Nankai

Tonankai Miura peninsula faults

1 EHEEEHE
Flg.1 Main of expected earthquake

~OVIZHIIE U 7 B I 2 IV 2 1515 Y %, W o 0 HiEE
JISERRZ VDT H B VIR KM A IR L TER S R
FREHEIS S 2 R 2 b VRS T 2 N TG V2 1E Y
W RNTH > 12,

L2 Lans, AUEELVvOHETH->TH, Eil
FEME=e R ITIN 72 AR R PE CHIEZ R 13 B 72 D, {4 O
PIOREIISC UBKIZRL > T B, 22T, Bidd~3
HEHETIZBNT, INLORMERRE L KM LIz T
FHEE ZER L, MY ORHETHZTITS Z e PREY
EzoNb,

Fef IR iR 2 2R v U ¢, HEEIIHE O @b,
BRERE I L 2 TSSO MEIHDSHED b, EBROBIEE
e HEE O EIRFE O ZoRICEATZ Z ¥ I2 & D,
TV AMEIG, HIEEOREE L > TFHATREY 72 -
TWwd, ZOLIBREZHFEZWY ANTEEOSEHI LT
13, 2005 4E 3 HIo T4 % LS L 7o B S ik ) D 23
HEFREMIZHEEAT L D AR SN TV 5, 72, 2006 F
5 HOWEESIE IS, PERERRGHI G L7 TEEE O
O Lo FHE < [FfRSE Y 232007 7 HIcdES R, v
7 A HEE E O IEGEFES R S hTw 3,

JFE 2 F— v, fhSitE o 5 — 2 SHuZ e 7 —
& R YN WL 72 R T AR R & B 0 iR B T IR
WCHHAAL T, @fER S 5 ) A BB 2/ER L T
b, INERH LI, WIEHIRICET %<y 7OERCHEE
VIO ISERE IS U 7o BT 2 520 L, SEFTOM#1
POREMN I G ERE ORSH A 2 B L 7c, WiEEE Tk
DEE7e—2R 2 1IRT,

32 WEEBFTAFZE

EIRTHA LICHIEBENG, BersieE (k=)
it O JERPEIE 2 5 ¢, MEEY A O MBS I
T3, ZIT, WEAMEYIZ, ST WEIOBICERET 2k
) HET3000m/s HYDJEZIRT, Z0D1%, RO
(B~ T2 AR S EGHEE 300 ~ 700 m/s #H24JE),
B LU (CE R~ R ) oMk I G U
TR AR DR L CHEREISET B,

[

Fault model

Seismic
observation

Local ground

[ Surface ground motion] =
_Making map Response spectrum
* Seismic intensity for standard design
= Liquefaction hazard: )
S, Screening __
___________________ H
Initial action Seismic examination Seismic responce
after earthquake E for general structure analysis for unique
"""""""""" A structure
) A
Ordering priority

______________________________________________

K2 WELEO2ET7O—
Flg.2 Flow of predicting earthquake damage

Lich - T, () EIEKEOEEEE GER, @) 8
JEWTE 2> & HIFEREAR IO 2 5 2 TOREB O &k
FRESHRIE), (3) MBI & MR ICE 2 HERIE IC & 2 1
g (44 FEIERERE) 2MYIcEE T s T, BEO
WIREH T HEY 72 B

A CTH W 2 5EH PRITFLE, HiRmIC B0 5 Rk
EIOWHE LIRS 2 2 v bz, 40 LEEE DR
72 MR AR 2 HINY LTwacw, HESHO
HEFCHRA SN TV 2RI 4 FIEIE - AR 2 5 5E
LTe#hati sy — o BIgeE: ¥ 2R LTz,

Wty 2z ) — BIE 2 3, BIEWEE X v > 2R/
Wi 2B, Zo/NkiED & RAET 2/ NENIE 2 27 ) —
B W LT, KRR E A B IS B Y 5 2
CTHLZDDEEZEZTART 2 FETH S, B3 ICHE
2 — > BIEE ORI &2 R T,

B SR ORIE 0D 13, () XTRT & ICEIRFFE
SO, ACHFREEEEE P, 4 FEEIERE GO TS
N,

FIDIHRE TRSHEBEOBRE FVEERT 2, 8T
HIFEDWiJE € 7V AZHTRBTSE e  TIRES A TEY ©,
INLEHAVEZICLY, EHBRIC L 3 HERETD
OGRS 2, EIREHE SO 13, HIFEWE o E BRI

Observatory

Fault model

Rupture starting point

X3 RETHNST ) — 2 BEBUEDEER
Flg.3 Concept of statistical Green's functions method

JFE £ No. 27 (2011 4E2 H)



HEFSKICE T RS I 2 L—3 3 YRl

ARG CEHICE T b LTz EFVICHES Q)
X CFHM T & %, (BIFRERRRIE PO (3BT & BREIRICIA
73 % FLRIL O A v IR 2 F 8 L T () A TAF
flid %, +4 FEERFE GO 13, ﬁ&z”m;é@ﬁ®%
LR BN S OWRNTCRO I L D EFIHT 2 2 e T
F 2137, 33 CTRIFELHO RO ZePTE 5,
B, HESOMERTHEY 25 MR, BRSO
HUNIEE R 2> & i LT B,

O(F) = S(f) - P(f) - G(f) «+rvvrervmeemnneeannns 1
Mo. @nfy
= -FS - ITN - .
S(f) = Rgy - FS - PRTITN Vs Tr G
............ 2)
P(f) = —exp( TLPJQV) «ovvenveenneaeeeenn. (3)

22, Ryt TT 4= a R
FS : BRI ORI
PRTITN : HIES) T 3 v ¥ — DK D S I
Moe - /NEOHIEE— X > |
p MEBEUROBE Vs SR
fo /NHIEED 2 — F — E AL (= 0.66V,/ +/S.)
Se /N W E HRE
rlRIEEEEE O EHRIRER O IE MR

33 IFWERBICHTSREETH

YA MERREESRHIOIR R OM T, HEBREE» L
TAHANEAR 2 oY 4 MEERMEEZ RO 5 Fike LT, F
HOFEPRESh L2 Y

fEiZAi 10 NBEES Gr() CIRES Ge() 12 BT 5 M %2
Bf% ([ 124 Hi5) 2T, BEIoOMEmICEIT 24
4 MEIEREE GO b TS O Y 4 SRR Ge () &
#& 3 277 (B4 @),

fEi A1 2 © BERD OB A 3303k 5 ¢ (Al IR L s i &
7V, FonER D 2 ~2 FovEd o Pl H o

Predicting point ~ Observatory Predicting point Observatory
v VG(/Q G'(f) <—v G()

6 | oG G0 01 G0
® . 0
Engineering Engineering
bedrock| bedroc
Calculation with experienced relationship  Calculation with spectrum ratio of ground
between G, (f) and G, (/) motion observed at the same time
= Low-precision = High-precision
(a) Simplified method 1
4 YA MEEFEOHESE
Flg.4 Method of estimating a site amplification factor
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Flg. 11  Effects on the response of different seismic wave
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