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The 36" Symposium of Earthquake Ground Motion (2008)
Introduction

InERr—
Kenichi KATO

Since last year, our group, the Research Subcommittee on the Earthquake Ground Motion, has started a new
series of discussion on how to use the newly proposed guideline of estimating earthquake ground motions for the
practice of seismic design. This guideline aims at proposing site-specific and source-specific ground motions for
scenario earthquakes at the construction site.  To investigate the applicability of the guideline, characteristics of strong
ground motions from several crustal earthquakes such as the Niigataken Chuetsu-oki Earthquake in 2007 and the
Iwate-Miyagi Nairiku Earthquake in 2008 are reviewed. We expect to share our up-to-date information with
researchers and engineers for better implementation of the guideline.

1. LI
HASREVINERRIT 1972 FEORBLE, FIZMy:tt
R EDORFIZOED . HEREBESTFOARR LT,
BIROCERROERERR Y, £TORADZ A LY —i2
T ERE LRI CEohH L2 EBRTHD, Ml
BB ATy LAOBEL SFETHEICEIR 2L B
FoTWNA,
INFETOEBFEFIEY RS &, 2002 EENS
[HAR BB A TREREHC IS EEA YT Ay Lo
T —<2BREL. 5EIZHIED IV URTC T LAZBEL
T&F, ZLT, Zhb—#EDI VU RI Y A TORER
BEE ., HBLERY A PERFE LT AREEES
FRIFEICES BREHAATHEB ERIE ORE S TEE)
oL L, FOHEHTEREILE 720 TV 3,
ANHBBMERIEERET 20010k, 2o@EAM%
FNRERT DNENH D, TFE, HEMEHNLHELT
WBH, ZOMBEINFTEMIARAIN TV BT Tz
W, £IZT, b —ERAIILIRY . Bl0#HEHE
TEDL S BEASRMRECO=0h, E7-. FOWMBIT
BIEDM R CRARREN V2 L2 D TERRT D5 Z L il
EA/NEEESNTHER Lol L EOREFEEE X |
Fox DR RN CHREENZ AR U C AN HUREM ERRE O
B HERRT B LT, FRERAONICTH I
EHEEENOCOTHBRIREL TV D, YRV L
OY T EA MUE =% - ASTHREWER FHEOFEV
EREE—] L LT, HAT B 00 HED
KB B E 2 72 L COANHBRBERFETHD & D
ALERHT TH B,

2. EERLLIHELE

FEEE(2007 £5)13 3 A IZRER B HIRE(MG6.9)23, 7 B IZH#T
BIRPENHENBET 2L, FELINIZ M6.83~69
OHBENSL THITICRE Lz, BEEDIV VR T ADE
ERAICINT, 11995 FRRERBMHELE, B
PREHIRAN IR SR AET 5 X 512720 | HURIEBIOFER
D OIEEIHNC BT L= Z E 2B TV A L O IKE X
5,] e LD 54008 )L 6 AIZETF - BN
REHIRMI2MRE L, £z, RS A TRRL2D Y
DD, 7T AICEFRBEILSROREBME)NKFEET L
—hDRTTRTRAEL TS,

INODORREDEE L DWEMBOREICLY . HIE
Wrig ¥ L OFREHAR & HIEEhOBBRIZ SV T o—ikEY 72
BELbEL, TOE B LU REHAAHEREIDEE
HERB LRI NO2H D, KVRVY LTI, #E
HIBZ 5| Z T L-IEWRE. BRET V. 25 ONIHIE
BRI BB A BT OREEE BN L EKEFITTED &
FrORBBENFTL S 15D LT B OFERREE] OPkE
BLOBERHR~DOBEAG 2 HRE) I2 L —a v
LHITRT, ThOICBET2EREEL T, - ASH
BEMERFEOEAELZIRD,. TOERLEDTESHRDOS
MEERRD DD ROy LR LT,

3. Rt REHN

SEEDV YRS ADT TS AT 4EHER L 2o
TWB, 5T, [BoE OgEMROMBEEBOAER LREAL.
2008 FEAF - EHAEEHE & 2007 EEBR DA HIE

R/ MERT IR

Kobori Research Complex, Kajima Co,

EI6EHAEE S >R L4 (008 Ol



FEY B, EEE - RIREE - RS - HiREEN O
Bi=Zn b OHBOR, X LITTHBEIONE L H1E
OXIGEE R, ENTNOSFOF — AFIRFEHR L T
712K, HBRTHETHRIIEEED SV RY Y ATYH
BY BF-R B RE»L 3 » A LARRLTELT,
WA ILEE B, FEEE LY, 17 R ETE A
—EI T RO LA LML TRVIRE TH - T, FD
%, BESEERSOT — 2L ESEHBENEITRER
BHLEBEIN, BRETALEZIEBRINDIRL,
FE LRGN FTREIZ A2 D D0 D,

FRRICAD, KEAFIELAI [RORANIMES
BEEE/L) LELHIERREBRAVCLTWD, XH
FEISE B OMRRG e &, BRERMORHL
MBI L EEOMEICEVT “CLERASHUES” (2
BAORICREENTEY, ThETCORERREE E
¥TC 2005 S TERHIE & RIEEEY — RERHIES)
X BHELR—] 2RI, THREERY RS
TOTEY— Rz, HEERERORSRIZOV TS
TEUROE T EENTH D,

0%, [H « AWHEEERFIEOBE LA K
LREL. ETHURRENMFIRETEN LRt A RS,
VERIED = & o ABBN L TOEREWEE, FiBRS
BURHIER & BRI MHE~OBEAF AR LTV,
Bi%ic. ASHUBRENCRET 2B DFERE L LT, 2003 £
RSP R 2 R & UT- B RERIE O S A3aEE)
DT RRERICRIETTEERORTRERD. LEEEIC OV
THRE SN2 KBROHBENZ SV TRV E72L,

FORREZTTC, [BRHAANMERICRDLND
Lo CEELERAREREAELTWS, HREDOH 4
I LERZR Ao Tey, TR ORI Z 4 L oH| 64
TWWeEE, SRS | FFIZ R L Th B,

SIS L RETUT FEOHRDIZ, bebeba
FIAL L ELTRELTEY., SECBESESENH/N
TV lais b eBELE FHT7T4D¥EEENGaR
v hEWEEE, ZOHEED TRILERLETEY,
FOBE, SO A MELTUTOERORERMRH -
7=

s TRIHEENIFOF EREAAD LT 220

 AMEHIBOAHEN SO TRHBEI DI b - 2+ BR

L7= EC, 8o B EmEMREICB G L TREFAA
NERDEREHOD
- MRS TR & HRERE IR A2 B, BEHIH o T
i, FRMEBIASREH & L TSRS DHETH
A3

FNEBRTHLINLOEMIBEEEEZ TS, K
ANTVLTF 47 vay, 2F D HRBREROERICES
HE, TARY T 4 2ER LIBREET V& AV CER

02 m3cEIMAEBENS >R L (2008)

RO I 2l —a VPR TEEIRLVIEEL T
W3 EBEbhad, —F, REHTRALLTOT LT 427
avE LTRAE 5 THAIN, MEFEIZF &k,
RIE. BMENTEIANOLOERLFRREBEV L
vy,

4. SHBOENHE
ANEELIT. UFDw=a 7R NHEES Ji75%
EL. SHOEBOEASEE LTS,

THRRFT~DEAE KRB L, RIR - 58 - #
BEBET SIAREBFRORHBIRLILEL, 2
KRICEM - BT 5B/ E U RV U AR AR
LTty 5,

BERIZZ, LT 3SR CEEFERIZ2ED T3S,

OBRFEMRDIE L&
OB HEE TR ORRAE
QFE B ~DOEHBIEOES & EREH~D R

BB Y AIQOOESE R LIELOTHS,
O EERESTHEN D ISEHD 2010 FE2 FHL, 38
BEMEBEN E ZE CEATEIDLE 2 —ZEFLT
W3, QIR F2—2FARMNRTSAL VY RILF 47
arki@ElL, TRARERZHEELL D LTHRLTHD,
BRI IISREENOFHT- R U —F 2 T — [HE
BMERL IR ORREE & BB WGI &b i, HiEE st
BATO 7T ADAERT = T LDOBELESHTE
BEFEBOBEIEKRTHTFETH D,

ZNEBE~O TEHRHNE, BETREOHETIE
BT EENTH B,



B T D #% 2= 1 3B o Hi = &) o fiiR






2008 fF5F - ENBEMERICHE S HBIRREIC DLNT
EARTHQUAKE FAULT ASSOCIATED WITH THE IWATE-MIYAGI NAIRIKU EARTHQUAKE IN 2008

BE E mUERT, SSRGS, KRR, PR

FUBESE", HFEE" # E2Y RS, HlEE
Shin KOSHIYA, Tatsuya ISHIYAMA, Toshifumi IMAIZUMI, Kenshiro OTSUKI, Norihiro NAKAMURA,
Naoshi MARUSHIMA, Nobuhiko SUGITO, Hiroyuki TSUTSUMI, Daisuke HIROUCHI and Hiroshi SATO

The Iwate-Miyagi Nairiku Earthquake in 2008 caused surface rupture on a earthquake fault, Iwate Prefecture, northeast Japan.
The fault, dipping to the west at very low angle, was trace about 8 km along strike. Reverse slip produced vertical displacement and
horizontal shortening of less than 0.5 m. The fault dovetails with the Mochikorobashi-Hozokura tectonic line, which forms the
boundary between Cretaceous granitic rocks and Tertiary sedimentary rocks.
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2008 FEF - ERAENROERE) & RILAE

STRONG GROUND MOTIONS AND RUPTURE PROCESS OF
THE 2008 IWATE-MIYAGI EARTHQUAKE

B OE' FMEZT. ok B BOEF
Shin AOI, Nobuyuki MORIKAWA, Wataru SUZUKI and Haruko SEKIGUCHI

The 2008 Iwate-Miyagi, Japan, earthquake (June 14, 2008, 8:43 JST; 39.0N, 140.9E, depth 8 km by the Japan
Meteorological Agency; Mw 6.9) was a reverse-fault crustal earthquake with a source region extending 30 km in
strike and 20 km in dip directions. Associated with this earthquake, the K-NET and KiK-net strong motion networks
recorded accelerations at 330 and 325 stations, respectively, and the largest peak ground acceleration (PGA) reported
to date, 4022 gal was recorded on the free-surface at the KiK-net IWTH2S station (West-Ichinoseki). The station was
set in a stiffed soil (S-wave velocity = 450 mV/s), and located on the hanging-wall site of the fault with 3 km southwest
of the epicenter. Contrary to the typical observations that horizontal ground motions are larger than vertical ground
motions, vertical PGA (3866 gal) at this site is more than twice than the horizontal one (1434 gal). The waveform and
envelope of the up-down (U-D) component at the surface are strongly asymmetric with respect to the horizontal
zero-axis, whereas the remaining surface and downhole (GL -260 m) components are broadly symmetric. In this
article, we summarize strong ground motions and rupture process of the 2008 Iwate-Miyagi earthquake, and point out
the trampoline effect in extreme ground motion at the KiK-net IWTH2S station.

1. IUBHIC

20084E 6 A 14 H 8 B543 7
IZHA L7z 2008 EETF - BN
NEEHE (b 39.0 [, g
1409 &, T 8km, Mpa=7.2;
QBT TiX. AFBRINA
PEHEERTCRE 6 Mm%
FOERL . 3EH 13 4. ¥R
B 140 B GHB5IT. 2008/8/8
B ZoiFsHEICRED
Nz, BRI SBE
NTW=Z EMSERIEDH
0 dad 0 E Y AvINS Y AR SYOION
FEIRY LI U8 & T2
B LRI DA 2 LRV ARTE
., BHBRERTR EDZE
OHEZ s &, LRI o ] ; SE'r'nFi
BORERBREBREEAE, 50 km ¥ 0 2 4 6

HONaaeten 38.0N . r '
;ﬁ;gﬁi i*a;bﬁfi%ﬁ 140.0E 140.5 141.0 1415 142.0F
&0 Z

N .- E1 BRfEELDOD K-NET, KiK-net S 050, BiBE_EICTR L 72014, Suzuki et al.
PSRRI, ) Qoo £ SRAL SN—U 8 ok D RE SN ARDT N 37, SENLiEE

DREERET 2. MR 2R Y. BIEE LD KiK-net —BIFRAWTH25)(3, BREEMEH 3km ICRIE T
3. BRAN=XAIZ Fnet DF—A 2 b T VILSRART,. Hinet O PiEIAL
lESHICKS.

*1 B KB ERHRAFEAT National Research Institute for Earth Science and Disaster Prevention
*2 AR K 2B K BAFEF Disaster Prevention Research Institute, Kyoto University
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I BIEE R OBRAMEIR. Bt BAERSNTHTH
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A REVIEW ON FAULT MODELS OF THE NIIGATA-KEN CHUETSU-OKI EARTHQUAKE (Mpy46.8)

YR
Haruo HORIKAWA

Fault models of the 2004 Niigata-ken Chuetsu-oki earthquake (Mpa6.8) are reviewed with focal
mechanism and aftershock distribution. Afterhosck distributions derived by several authors do not show good
agreement partly because complex velocity structure of the source region is not well-resolved. Observed seismograms
suggest multiple-shock, and proposed fault models have reproduced the feature with multiple asperities. However, the
number and locations of the asperities are somewhat different among the models. This disagreement is partly
responsible for the complex velocity structure. Different combinations of stations adopted in each study may affect the
derived faults models. Detailed analysis is required to clarify the cause of these discrepancies.
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SOURCE MODELING AND STRONG GROUND MOTION SIMULATION FOR THE
NIGATAKEN CHUETSU-OKI EARTHQUAKE

FITER", )IEDHE!
Katsuhiro KAMAE, Hidenori KAWABE

The Niigataken Chuetsu-oki earthquake (M;=6.8) occurred on July 16, 2007, northwest-off Kashiwazaki in
Niigata prefecture, Japan. In this earthquake, strong ground motions struck the Kashiwazaki and Kariwa nuclear
power plant (hereafter KK-site), and triggered a fire at an electric transformer and other troubles. although the all
nuclear reactors in operation shut down safely and the damages fortunately appeared less than expected from the
seismic design level by the design safety margin. The source mechanism of this earthquake is a reverse fault with the
fault plane of SW-NE strike and SE dip. In this study, we firstly tried to construct the source model by the forward
modeling approach using the empirical Green's function method. Next, we pointed out the significant pulse observed
at KK-site was generated from the asperity located SW direction of the site and amplified by the folded underground
structure between the asperity and the site region though the 3-D finite difference computation.
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Origin Time (JST) 2007/7/16 10:13
Latitude (deg) 37.557
Longitude (deg) 138.610
Depth (km) 16.8
Moma 6.8
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Origin Time (JST) 2007/7/16 21:08
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Longitude (deg) 138.630
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Moma 44
Seismic moment (Nm)" 5.21x10"
Focal Mechanism Solution® 187/54/70
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Area (km2) 14%x1.4
Stress Drop (MPa) 4.6
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Asp1 138.360 37.409 6.0
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Asp 3 138.360 37.409 3.0
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Strike  Dip Rake S Mo Ao

C) €)Y ) Gmd (Nm) _ (MPa)
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RELATIONSHIP BETWEEN STRUCTURAL DAMAGE AND GROUND MOTIONS
IN LARGE EARTHQUAKES IN RECENT YEARS

BEi, FHE FIXE
Yuki SAKAI, Atsushi AOI and Fumihiro NAKAGAWA

Relationship between structural damage and strong ground motions in large earthquake in recent years was
investigated. Damege level in area around strong ground obsevation stations where large JMA seismic intesity scales
were recorded in the 2008 ITwate-Miyagi-Nairiku and Twate-Engan-Hokubu Earthqauke were introduced. No severe

damage was found around the stations in spite of large JMA seismic intesity scales. Correspondence of strong ground

motions with damage to buildings was investigated including strong ground motions with large JMA seisumic
intensity scales in the 2007 Noto-hanto and Niigateken-Chuetsu-oki Earthquake. We confirmed that 1-2sec. response
which correlates with severe structural damage were small for strong ground motions with no severe damage and

large JMA scale which correlates with 0.1-1sec. response.
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PORBMER SESREL
LONG-PERIOD STRONG GROUND MOTIONS AND TALL BUILDINGS

AH SMEE"
Tokiharu Ohta

During the 2003 Tokachi-oki earthquake M;8.0, Hokkaido in Japan, severe long-period ground motion caused fire
of large scale two oil storage tanks at Tomakomai. Strong shock of the damage affected to safety of tall buildings.
Then, the large scale studies of long-period strong ground motions and response analysis of tall buildings were
performed. These studies were divided to next two items, i) geology, earthquake, and long-period ground motions, ii)
safety confirmation analysis of tall buildings. Development of 3 dimensional geological structures cover wide scope,
and predictions of ground motions for large scale earthquakes along sea trench have to be continue. Response analysis
of tall buildings almost safety were confirmed. But, some buildings indicated severe response for long-period ground
motions. Accordingly, load level of seismic design for tall buildings should not be reduction.

1. FAMNSE

2003 FEHFH MBS =F 2— K M8.0 SRAEL T,
LR EHHEEIC X ENROBEXRAMS 7 DXk
K&lpotz, kKX 2 BITEE -7, HEOHH2
FRIIRE L, BEEEN~DOEBLEDTSHROKHE
BE LTI TE,

Z DFFRMR T - THEM XN T & - BhERFZEMS
— B U8 B3 40 REIZE 500 REHEE O
R DRB R YR Y o0, Bolk D2 2R
SR THZX BEE L OMREIZEE T 28562 3R 25,

2. BERBHROELY

21 TRBRS) CHERTH

KR BRI NT TS IL. BES
=R, BRI RS, SRS Lo TiThh:,
ZOREOFFEMBICEZIERO L 5 ThHoT=,

HEOREIL HEmiigmo | KARHEZEDD 2
BRREIC L TRINIRHEIZRIT 28 | BoXESh5
LTRE CEEER) ) L) LT, BB TR
TII2HBEOTEBNRKIZ ELHINLYNTREE
TNV DOT, BHEEDIZS BRV EHEER) ) &
SHDThHotz, Z0EmIL. YFRFOBERBEITH XH
FRD31m AT & WS RIHET, 80 | REMIL 1 LT
L725, FEIIBLSIORST. BRLERIELR
WEEAMSEIROR S CRBEMER SN TE T,

T OBREBRAR VIO T, TASEIROBERIIE
BHIOHEET TR T A7 6 X, REROHES)
MMEIEL TL 3 LARBEIRIZE 2 D2y, BlEEIRD
FiRb B4R REELES 5 A L-ggacidded o
7eDT, RERNLREALE -, R, B o

BESRIRRT SMAC %512 X 2 HFEBIRR& &5 0Bz 2 B,

22 HBEBENLRBHOSEAER

1963 FIZBREEAELO—HYOEIZ X YV | & S HIFROMK
BREBHBNREAINT, X vBFREIN-BEE
EADE 1 BIFRTN ma—F—F=ThY BIEY
MIIBR THD, TR BRELLVE LTHE
BEEARF|ESNICHEN T E-ERIE, —HBICHX
23 147m LEL oo L IR SRR B B,

YURFOMRBREL. HAREFSOEGRIWMEER
HiggHz X, _N—X T —FZ ¥ Cs (02~0.05) &5
LA Bz X o7, Cg=0.05 &5 FTIRMERRESINZZ
LIt RRERHEER K E KBHEI N TV BETE,
B Ch o= V2 B,

Z D Cglid ERRA 02 LAET, BLTF(0.18~036) /T, F
RRMEAS 0.05 & iz, F0%H, (0.15~030)/T £ +3R
HbHEINT, ZORETHREHEINEZLOLH S,

WH, 7o SHEI X RIS EART O E Vi
FHEOBEICENHILHoT-THA 5N, AHEI2S
BRI X AFEHIENB e 2 OFIT B,

1961 £, HATY 7 1 35 SERAC A3MERR &,
AT A E o7, O CHREROBHBL
NVEBIR (24 BERO) S OHBISE BT S, Fnb o
ERRASE OF S HIFRSBEOERRRRILE 72T, fRAT
AIRERELERIIRK 5 ThoT- L. ATTHUBBOHIRR
BEORELH ST, 74 XN BB L 7250
DR & U THER & GRESOBZEIXTEE2R).,

23 BEOARIBHOBIEIL LB BIE L OIGERNT

BB C A ORIRMIC R HMETTEI. KEDO= Y
Ty b4 R, ¥ 7 M52 EOIEER/2E T, B
EDKNGEE, Kv 7 =F o— FOFEEII 2T,

*| BRI ITERFREME & —

Collaborative Research Center, Ashikaga Institute of Technology, Dr. Eng.

SEICEMAEEB S >R T A(2008) 4]



BT 4 CXVBERIC X AETICIY. Rk
BRAY 72 N=T KENLHE SN LERF DD
BIBOIER L b — FaMEDh, ABEhk?,

1952 4E SMAC &EH OBARICB S L 7-RieEE, B
ARG E/MIF DREGEEE S XL TTROEAELA
X, ZoODRKHIBHIIEET GBI IRfE sk
12 L BHIT 101 (SMAC DEEEET) 72 K OfE{LAHED
B ?, FOhEEIEEOEMEIEIZIT4E) 3 Kl
Bz LAV BRIA, RIEOHESEI Y 7
ST BIZX BNV RARR TANVERBANLBRTHS, L
LIS O R THBR A O FHCR 557
STDT, OEGRBRAIOSI& L7257,

BRECLVOEBRESETCELT, BTcECD
hTWaxAty hr, BOK101 22 DIEh, BAEFT
BRI SN T AEROREBIR 2 EE LI A1 285
FTRETCIIRON? ) EOEERH-T,

ZORIE THBSEARTIC MBI RSV
o bhr, 7 FRER 101 ELIARVWWOT, Zhb®
AN UTSERATIC L O RBEE S > T3 2k
Lipotz, 1965 FEMRHT E 72143 iR RBETE A Ve o 7o
DT, FisFk% 500Gal FITHERT B RA R DM -7

L. B0 101 %0 B AROIREIEG A Sfl{b L CEA L
LR BRI TV, TOESRISRERER
& KRR - BRI HURBh OB L W D TBRE L 2 o 7,

24 \PFABOEETHOMRER

1968 £E-EMHER M7.9 128UV TN\ FH#E TSMAC 12
L BMBEGEHNBONIZH, TOIET 2.5 FRIE DM
VRSSEE &z, 1970 4E, =12k D [RRE
B LSRR T, \NFERBOMBITERRAITE
-1 0EH), ZHTHBZLBHH MR T EYE
~DFERRYR RS RE Th o Tz, TOFROERAWS
L, =/ =Fa—F M OFZEIZHEB (B, Xk S5)
T HBIOBSIRIE & 10 B E COFMEIZ>WTR
RENTEY, BT L>THLEEL LTWS,

1972 £, KHE#IZ X a2 B iR 0N Ehi
(5 | HAEES L H 7 A9), 1976 EDBARITIL.

800
NFAR
(GaD}

600

—— NFR/R(SMAQC)
------ WXRACEEBDRI To=6s)
400H

20
B RE [(GaD)
10

200}

[}] b4 4 M () 8

B /\Fm&ﬁtmﬂﬁm@tz«a RV Sah=0.05)"

42 H36mEtAR RS R4 (2008)

FEEENC BT 2 CRAM BB S\ T LTS
YRVTAN, 1990 FEITHBEUOETEEIN, NP
B O SR ORRR % 125 MR T 20 Rth> b i TS
YERRE AT b, TEE 400m £V OHSIEE A 5 h
ER?, 25 HOEIBSIIRER & W ERY o,

68 £E 5 AEsrPHB M79 T, BB OB TEE
W BIEERE 640km DRI VR LiRh % SMAC Titgk
L7, FOBINEE Amax i 19Gal, E#iit 4 BT,
FIRIEI3% 7.7cm Th o7 ¥, BUFIZIBIT B HmEEERE
AT MV SR 1 IZRRTRT, BHO Suid. 1~2
L 6e~THiz—2 2 Lo BEILEERR S h Ty
BEMRSCRIE L, ZoFEMisRREh B,

68 4E 7 H DB ERFEFHEB M.l TH, BREEALT
MBEEOH LN, TOREFMT 2 ke—FD 12
T, 13 M0 Amax 23 52Gal Th-o7- (B EiXKAD,

25 HUMERGICR ohHRANNRE

ERRE OB BN - —HIZRBTREORR
DB, A FE O 11, BOTREARENTE LN
a—A v IRAREFEOETE L, K2 OBREZETH
50, AL, SIBOKEWEIFT CORSHH MBI
BLTHWAZ L, AfoREDH%, BEOR+oIR
Hote, BKIEMEIL 18em EBHNT-, EEARMI 12~
13 BAKEL 7T~ IV LROND, FOHDOEEIN
B, T~9 IIUE HERIEIC L AR KT R ) 2,
12~13 ?)aﬁ%&%@ﬁmﬁﬁ%kk LTWn3 ™,

01 o5 1 3

10,4520

(@) 2—ATHIBHOTRY  (b) FEIEBEAIML Sv!Y
2 1923 ERRUIR ORI EERE AT ML Sy

W " 136 U< IR ORIEAR A b 44
2 (EIRREEEER D EW RO DETERA A, 08D
BT 10 LU EORRD% KUY 7 hEBRLEBRELTWY
Dby, BREMITHI S Tem L72o T3, Ei-, #
H - iz X - TR UEBHEROBFRM T2bh i,
AL IFIRIBO 1= DEFETE L A2 o TV B A, R
HOBBEERERIZL - TEE L., Ai2~15 HoH
R CRARENLIY 14.5cm, BORREZEBTNB Y,

H-fttid, B CORBMHEBIORAE SR & 2z
THZELERLTNE 9, 513 1916~1978 fEIT54
L7 29 Hif® (M6.0~79) %xigE LT, AXHFEXREW



HIBR, AASULEESRT, SH=R 2 f5ame. KT 1
FPREC LOEFEHEL L., LT3,

HOR CORBMHBBOSHEINT 4 7 & 8 BRTHE T
by, ThOOELEBRERIS&L VA V—EE T 7
THAHRREEREZ & EAERSITIZ L » BENIX
7 MVORHEERERD, M8.0, BREEHE 100km TH
100Gal-sec & W HEBB/LND Z L ZEDHMREE-,

—F. 1891 sEREHIE MS.0 IZBEd 2 BUAHRD 22—
A v THRRNT X A B[R % T LIS R2E 3 1R
T (LM), ZORET, RP TREFEL 2o 7-HET

10.0, Urayasu 0 6.9 135° Amax= U29Gal

5. Urayasu O 69135 9 max= -4.09 inc

= ]
g A.L.»\J\ /\...«ANAA/\P\I\/\AM ]
R AN R A AN AR
-::,\ rrrrr 0 6.9 135° Dmax= -3. "J!em
'ggtza- o A A /\f\/\/\/\l\/\/\

W"U\j\/\/\/\/\/\l\/\l""
-% 36 35 W 160 136 T40
Time(sec)

B4 1974 EFTHESHHRICISTT AL GL4 1m OHHEEERE
BRI T BT, BROBEITESEK D

FOTHI Y BT L D EW D pSv TH B, ses

TS S
A% \fé’ <> <>< Q§§%§/> 380+

100 g % R ></’><
’g S ‘,, g% 3554

i S e
7 o

5 020

by ’ V. ¢ 100

3468

3548
;"« vz

#w| -y
.

Period (s) 10

3 REHBED— A7 WBRHI LSO pSv?

T OFEFIIBHBREN TS iz, B XMELEITD
IZi2o T3, LL, EEEOHD 20 FERIZ L 51
X, HETHB, pSv OE—ZEMITH 7T, Th
REEEEFDOHEBCEIINS THRY LIV,
13 WOEMIRLNZRYY, 728, pSvh=0.05)D ™ —7 &
13 90cm/s T 525, FCBROBUHTH 2 ER T 5 & 100cm/s
KIS ZAB % B FTREMEASEV Y,

SCHRERSHBO%, (k) BRI EEHTIERTIc X
DR K-NET, KiK-net 2SB{HSH T, BFERWNC
BRI TWS, LL, FWVEXHBOMFEIT, i3y
BEOEFNHODHAL LTRHE B2 720,

3. EFEORBIBHBREORE &b THE

31 PBIE¥EH

1974 SE4FE Y B HIER M6.9 TE- oA DI IR
BHhi=, HE (K 4) LTI R A O TE SN,
1978 FIZFEREEHIE M7.0 238> TR IEEA
ZEELN, [OREMHES) BSECERSNS, £
OFBBIIBHFITE TRITT, BBV TH- 7=,

1990 FFERUTIZL, MR RHES) | L\ 5 FEEAHYRD
EHL TE- (HUEFETIL, # 20 UL LA EEiHEghe
BEThTUVVe), 3, SFBOREBEI cEREET
DEREIFEK 3km B THB Z L ERBEOHIETHE
HEN P ESD X 723 TS FREE T

B5 BNTEHOROCMETHE Y E6 AREFOMTHE2
BRBINT, 3 Ko TRETT V2R AN -5
CBOBRSRYHAT RN R ENTEL, 5L T 7
~10 HPREOBEHRIVPHATE BRI L bl T
Teo TOXD7MEICLY | B, b OHBEA BT
BATEOL 5 I T A0 HLMNI SR TR,

32 XERFEH

KBRFEEF X, BOEENLH L B OFRILIR, FbostE
iz Eh, KIRHEFEAR L bIFFTIN 3 (K] 629)
HERHRE ORI H R YAE 58 T# 1.6km, FKS 3
253 EATEROE ST 1.0km BET, WOS B TH
1.6~1.8km, XEEDOEIFREEIIH 3km TH 3B,

KERFEFClx, RO S EEBDO®%IZE
B 1~2 HOBRERED b, “bwh” L45T5
nie (RifE-fh) @, ZofixsBEE Lo Lhbk
EETHD LAREIN, SERETMEONR, B
BhietE L RS OBFSRIZ S HICEER L TV 3,

33 BBTH

BREVEL, TOBEMAICAIET3%EBOERIC X
> THRIN-HBHETHY . FOHTHNEIIITEORE
< CEMEE COREA 2km BETHANZIARL 2o
T3, TOBRAITHIETHS,

BREVETYH, HREMHYE: & i oMt Az
HR LT, HRBTRNCEST ALY 2~3 5
IV E—2 2 L OB RHEESh T3 2, 04489

SEICEIHEA BB > R T L (2008) 43

134°54° 13500° 135°068 135712 135°187 135724 135°30° 135'26" 135742



A 5 BORGEEREMHE M74 T, 4HBARTS
GL TiX 2.5 Pz’ —2 2 4 oiBEhiv@fl S -,

34 TOMRVEBREBOHLHEH

RS ORI b H Y . DI~ BN
DHHEITE L, FRFEEFOFHZKITTT,

BT T, HANEIEE Vs=3.0km/s Dl EOHIE
BT, REM A5k LHEEENRTWS D (Buxad
Bl 4~6km®), I Z CERShi-HEBRO v— 2 B
359 10 BDIFH, T~8 R 5 R ENRENSB, Znk
5 RRORRBHOMEBEI AN S VI DEELRE L,

FREEFCIL, #AIB OB KT Sk #ijfE T, £ 0uii
B 10 B THB D, 1964 FEFIBHIE M7.5 1280
T, FBHORMS > 7 1%, BK4.5 FKL OFMZ 7
T O 10 BEPBER U B AR TIHIBD 138 /28
DEER LW D BERHEE L laoTe, BEREMWIIT 440 B,
55229 BEBRE ThHolz,

FrRASIREFRO2 7 KL BEMZ 7 2 XbiFei
Z LR, Hkidedot, o0& 7 iXEERRAT
HB, Any Il ERRBR L ARROES T
> THEH L2 RB 2 B 7 1074, BHO B AILIZE NS
FRITHY, ZHIBRFEIZ—ETEZDT, LA U—
FicEBLEZXIDND, ¥ 0 OFETITER 4.58m, i
HE X 13.76m, IKEE X 11.8m, R 2 o3 701X 8.06
. E&lE3m ER25CKAGN - BN, TS
L 2m 2OT . MEE Im 53DV b B ERNE X |
BRSO BRGIALIEE, BRE EITRkERITH &
RSS2 IR~ 7o, FRHBOAKIL, R0
BB OBCh 285 L,

R T — -
GO LEENBES I D

4. BRIV OEXER

B KB IRE R B OREREL E
BL?., HEREHEATI R MNER AT RS E 25
FLEY, LT, BN 70V OERBL25%T 5,

RS EAMRICE S EXHIEIT, 1854412 B 23
B ORBORHBHIE M8 4 T, ¥HD 24 B OXEEEEHE
b M84 Thol, 1707 (EFAEMORNE - RS
MB.SHITHE b 3o 7, RO FETEHIE (1944 451X M7.9,

44 EICEIMBEE S >R 4 (2008)

1946 FERHYEHIR)S MBO ThoTe, FHE T 7#\ Dl
BIX. T 684 SELURIZIT 100 4EIT 1 [ERREEDSEEE T
DIRLBAEL TR Z LiX<mbh T3,

Zh L ERHBORAER ORI E A TH S, BROEK
PR LEFEE TO M6 U L OHBOSH % 8 |2
w7 (BERLUEIE M6.5 LLE), RRNE, #EARIC L 54
109 DEFTEHIEIZBRETA LI LDOTHS,

X 8 THEEL LD~/ =F 2 — FOHEIL, HHE
DFEHEANERIR T, TOFITHEL TS, ME
9 A 5~7 BITM74~64 O3B NH -7, ZhbiTE
FMEROBRIR X I H 5%, iﬁ%ﬁ@ﬂﬁ%@;
TFRIOBFRIZBEEh T3,

EBORIFHIR -’
HELIBMONEE 8
R BB R O AR
IZBWTHEREIE
[THS?,

e
Km0
1846.12.21

l8 ERFOOD IR - FRRHIELIS D - JHB OBk

5. RENEHFTOMRETA

51 BasiRICBET S SHOWEH

1980 SEMRICRE L=/ ) — BIsEIL, HiRE)
THZI2VEEEHBHLDOL LTEE (A i)

1970 SERJIDLBFEE T, HEHT Y — BEe
NTY y RERELED T, EFHBORGOHTe
ERIC X DS SSER S h s, FhbD—EE L
TRABIRHIB O ITFR DO OITHE R & HEEHIESh 9 {4:A3 3Tk
28) ITBH LN TWVWS, TOLAE pSv(h=0.05)=
100cm/s {2 < BKAEIL 150cm/s Biifg T B, FD
OHFERERLELN TN S P,

52 ®E S ZRVEXHMBORTEHRE

BIFE S.1 1. 1923 SEBSRHRDORRE DT L . RIBEEK
BETOEKMBOBFRLER LIHETHS,

TR LT, BEREHEIC BT 5 KTz o
HEREN T L OBREITRADOMEIVETH D, A%
2 BAREENT B AR K B i St RIS |
ZERE LU TR LZERE L, BARRBEESIIZO%Y
HIRAEZARS Y ¥ CHRBIOBREY B L T 7=,

SCHR 35) Tik. BENHEE. REME b T 7V OFREHIE



ZONT, TENERCHIR ORISRt She, £
hbiz &3 3 KEBHEICIIT 5 Sv(h=0.05) DFI%K 9 i

Y, FEICIIT ALY b e 40 NSRAFEW, i 5100~ >
B Sv L RENTWA, STEY. iR HE E

&ﬁ"m’}ﬁ?ﬁﬂﬂﬁ@ﬁﬁﬁf é:hf(b\é?)) 0 v«zwi Z

Zoﬁ&ﬁ@%ﬁ%’(%é?)) BREAMRITRERSH D,
ZOfh, BERHEIBOREBRME CLEEORMTES

BETDHR, EOHTHERIRT,
100 w0
=005 L oENTRONS v TS-TOK NS -=----KH-SNJ NS
250 A - 250 e ¥S-VKL NE -—_-«m:sw NS
i T ohA KOBE Ns Ki-YKH NS
- 200} § { e ART TOMA 200
‘ §
K {‘\
>
Dioe

sof,
] o 3 -
PERIOD (sec) PERIOD {sec}
(o) BEE - 5% (b) W
300 300
= e e
e A e HSDS-OSKDOS EW
» 4 ——-A-SBEN | 250 - MSUE-OSKHOZ NS %,
I - KK-OSA NS ; *
5 200 i 200 —KKWOSEW 5N Y
> ; K Fo
S } 50 N /(' \‘.
3 X > L
@100} W i D 100
X \\"\\.\ AN ‘
50 NS b M N X
R~ .\-:\;:‘ ~ 3 "“}}’h:ﬁ‘:r‘—
0 3 3 w 0 3 ‘ ¢ ) 3
PERICD (sec) PERIOD (zec)
(o) AR {d} K

9 B RMESICITEHIEENC L D Sy of 3 mE

X 10 iAREFHERE O T, B)I[- 1330 cER
SN REETER L B O TS 2 AWT, N7
Y v P CHEREEROKER BT RS 2 HE
LTW3, FREEEEER =002 THY, A7 by
Sv DY —7 {HI3#9240cy/s, E22FINLT~14BTH 3,
ZD Sv % h=0.05 D Sv L BT B8 EE1TH, h
L BBEL, BEARS MU EZ&B "5 b
S(h) /S (h=0) ##EMA$ 5 &, Sv(h=0.05)=190cm/s & D
N5, U4 EEHY . FIIET 08 THB,

HEEHE & RS R R A L2546 (M8.2)
OBEFREHORNEZHE LI L&D Sv 21 11 1TRT
(B4, ZoBRITFE T Sv max=100cm/s TH
0. 10 OFESTTFRIOHE L IH3ME2 5, LT, 1§
2Ho TEETRETHHEL, HTHEREOKYX
B33, ZOBEIIFRICOVWT L E X 55 HORRS,

53 BKEERIEEARY MLOER

PAED X S 72O EEHZRBWT, SRR AR Ehs
MEEhB5%2K 12 177, RROOENL, 449 A
DASFE R NHIE M74 1231 A R8BE. KBRE
BF, BEHSEEFICISIT B K-NET, KiK-net S 0BRIFEEHRH D
R B BIOEEEE Vmax OIEEEEETHh D (TEEHY
BROFREIIERS ). 2N BAFEF D Vmax [ FEITREE DS

f h=0.02 —
Shae
™ { anmi
gz(n) Sounci Tokai (M8.2) % —_—
3 § \
T\
...;'y)‘\v‘& gl 'g' s .:‘/\‘\':}}M l/\‘\...\ T %\
3 E § \ ﬂ,ﬂ“’ S gt R et
1% 9 )
2R M ICIEAT) e 2004 Kiibunto - SE Oki (M7.4)
= " | |
ev 1B404ET jLATS RONS(30cm/s 30 #4) o1 3 36
1 ; 5 Period §s}
Period (s) 1 mﬁ'im (M8.2)
10 AEHIEHROKFE  TORED Sv & 04 EfRfEs
IV BHERE Sv (h=0.02)%0  SEIMHIE (M7.4) Sv(h=0.05)
BN Tn5 LB INIFEHTH A,

REROBH R b% Fo & LT, HUgHER &
D Fo=R-Fc TE-x | {HHEAE L NEEBHE = L 10 8&
BUSRR Sh T3 ()™, #EERERD Fo i, &
ATEZBNTNS,

Fe(D=48-10"M" exp(-ar)/1®, (M=6.9) 6))
ZORIL, BRARY M EERL, HEESROESHE
TR LT, BEOT—F ORI TR b - usiet %
ERTHVEBOFECLIZbDOTHS, ZOHEL.
W8 DFE TR R TRSEII R L, T T DRD
EEEE 3 RE— FETRD, TORKHRE—EETE
PlEER Kudo) P2 RBER-LDTH B,

ZOREBEIZ, Vmax<a/y r,a: EDE. r: BRE
FERE, 2 12 1IZBRA L TH B, fef LB RiEhRog
HHEIX. Vmax=100/V 1 BIIZOAT 528, KERFESFiT
AN RE 2EL 2> TV,

EENTIX 03 G1-B5ITHIR MB.0 12331 BEEEIR DT D
BREDS B/ INBUBIDIZED Vmax % @HITRLT-, Z0H
B TITE/NBER DA KR EL, E80720 ~113(300~
400)/ r HitETHB,

B 12 1T, BREHE & | 4 EREEHEIC R BHE
SR DOTARY EPSHE L iRELHE L TH S, B

100
Vmax= :lé;
S50 AOO/J?\ g BERBEMS0

R
oo _|® R EREREMLS

10047 ? ‘.:03""”?%’"8.0)

Vmax {(cm/s)
o
%o

CIO4R{FH B

50/
N BHIMIA

o
1

ga oy
B o s
[

]
X

T

"5 100 ﬁ r (km) 1000
12 REBAVLHE- FEIZRIT 5 Vmax OFEEEREE

EICE BB >R L (2008) 45



BHEOTEIC L 2OHNIL, RRERIESAFIL TV 50
T, EMEORAITRELA2BEMERL TS,

B OMBRSIL. PRESE | {FEEHOX
FRTCOTERH Y | FAHEY OFEITERH B V2D,
ZZTCIRIEO—HEOHITTRYT, B LHEHOBEIR
HAENREW- DL BRINTEY . BROEERDH B,
SCER A SR, BoREBEIRIE Vmax 13 NS:17.4cm/s,
EW:15.5cm/s &18HN T3, IR 42) 12 & A KIRIE
26.9cm (EW), 25.9cm(NS) . ™ —ZF#i0#) 10 HTHEIRL
7= Vmax X 16~18cm/s T, JCHR 41) LRIRBETHD, SRR
43) TN ERELN TWAD T TRIZDREIL L,

THhHD@HNIL, 03 EHEMHEOE THHOEIL XL
RT A0 T, FEROBLHRIZ BT 500 R A NS
BhiCBIL T EIRBAIREERH B,

54 BEEBOARY FIL LR

HIBBhD AT M AZDWTIL, FOHEERRRIFIE
FERL Y TREBITHE SN TE =, R 35) ik, B
BIEOHE. B T 7V DA EHIBHR AL ER
Li-HeE BB RN Bt S h iz, L AT Y FHBEOKE
SLEEINE0T, EXHBIRERIBRFEETS,

M7 R¥E COHEIL, IWEOBARIFIZ X > THIRY
B2y Iab—ya VIR EN TV A, M8 #&D
HBIIFEENEL RV O THRER TS TH-o T £ T
M8 BRI L B AT PV —OTFRIA~RY
rUZE Y HEOHEEZRARS,

BUREEHI Sy & pSv BBIEL TWBDT, AR
ML EBRITE R L HICLT, ZhbZ2E 13157 T (Sv
& pSv DAY bk, D Z < S g -RY
BTENRET D), UUT., BERER~RZ LSy 20H]
T, BREEERERARY M pSy #OEITRT, RIMD
F—Z IIROEIBRIZ L B,

a: 17(UME) ., b:41) GIB-fh3 2. b : 42)(HRH) . b~ :

43) (&FF-AD), c: 44)CKHE FHD. d:36&E)I-=

-, e 4T LTS A) e MIIBOY

—27. & :5~0FDL~L, f:38)(E-EHF)

b~b"iXEI—D I T, FEARE 2 RS O TR OB
BEHEFRY THH L= HbOT, BRICKERD S,
b iEIE3k, Sv(h=0.005)=200cm/s BREE L HEE TV 543,
h ORI BT 3B " CHIEL - bOTH B, b
EROEMEPER L T EMEDORAEZ DT, dbb LE
RIZFHIEL TH D, e XA 3 BicKEREY—I78H
V. 5~10 BORSY e, DIEITFR L 90cm/s AT TH B,

FER RS, R RAEEhER P ERHE
IR AHR FERCKFEOHEEIZHEE Lo RIL,
80~100+, B K 190cm/s IZHi 3%, BV R T 7V D
EXHIEIZ X B & Sv E 7213 pSv i 100cm/s 2TV A%,
BB oW FITIT R b laho T,

55 KRFEFODARY FIVEHE

RERFTHRLEZ, KREFEZOH THERE L

46 B36EBATRBY S >R DA (2008)

g

O:sv .

B h=0.05 od o

a: 1891 BRI M6
be 44 HREHEE M9 .
c: BEREIBE MB O b
d: Bseggied Mo

- e MEREINE M80

£ AR ROH WA HmEMe 2

l 1 i
100 gooe . oy 500 1000

13 FEENS 7 IV ERHBORIIZETS Sy, pSv HEEE

Sv. pSv {cm/s) pﬂkfﬁ
3 8
O
w>{ o
=9
mv
xq

10 5

MBSO RRRESN DTz, BoEDFIAIHR 22)
HE-M3ATHY., —HIER 14151845, ALK
BT oL . ERTEHOBRICAET A HER
WOS-EW 281} 5 Sv(h=0.05) TH 5 (10 EErR D 141),
ZDHHTIX, 4 TN—2 8B 5 SDFET, BEREE
BT xR E U THIBH TR SN, EhbD Sv B E
REE I T3, NS HHlit 5.5~8 e —27 83%H 1

(NS FrRIDOE#MIL 6 BRiE) . AT FADEKRKL~V
t% 250cm/s Hift% TH B,

14 LRIFED Sv B3R 46) IZbRENTEY,
Sv(h=0.02) IX WOS-EW A% 200cm/s TH 5, EHR
T h=0.05 I[ZHE 5 & %9 160cm/s & 725, LH»LE 14
Mg D — 2 % 250cm/s £35 &, 1.5 fFRIZ2 3,
FRITAPREEBHANOEE T A—F &L BRAZ

MORELTHD, — DI CINBOENET HHIT,
FRIDHEL X535 L3z, FHEOHEINEEN S,

3001

o)

200

4

1004

0.05) [cm/s]

Sv(h

0+
0

Period [s]
14 ARGERREHIE- KBR WOS TFAEEh /- Sy (] D1

6. BYIOKE

6.1 AJi&@BPosing

PR EHERENIC T ABRFEOBEE E A DME
MR LA 7R R Tit, EEEE e 2
kT2 40 NS, 03 4E-HBEH HIE D /M NS O 8 BTEANEIR
Sh, ZNH2EE 100m S ko S & 42 iz AH &
iz, £0%., 13 OEHHRERIN BB O,
TR SRR SN TNE Z L5y 73 ),

LaxL—EROHEE RS & B & DOBBfRIL, Bt



BEWEENRHSE ZE HENTHD, Lo THMIZET S
S HITORTRY, JHCBEERELNL T, BEE
EILOFERYE & HBROBIRCBERIZ D E RITRR B,
SCHR 47) /INEE - BEASTIY, RSB BV ORSHRGER O
HEBH L L TR 3 EENREREIh T3,
1) HRE)S - SRR (SR T V¥ AMIE)
2) HUEH) L. REAMHES) S (G + &)
Td=120 B T %2R Uk
3) H#HURE) LL . REAMHED/ R ERHE (BCI-L2+H
). RUBEBOMGEITHERE L & Rk
FHUBENOD Sv D L-~YIR 15 D X 5 THHH, HE
By LL o Sv i, REMOFERMH CHIEBI L L L
BOLLELOLOTHS, 2) )DL I, FLER
N2 EMVIREND Z &1L, B b T 7V OB
BEA3BRM0BEEXIREN—REVZ LD,

[CLUZY IS § =l wweulL (h=0.0%)

250,

200}-

1sof -
s {V\;,AIA BRI
100 W/\Fﬁﬂﬂ?ﬂj

v P R

50}

O re i i " s . i | e
° 2 4 6 i 1) 8

15 RRIFFIHEREID Sv(h=0.05) %

BYET N, RO D 2GBELEFa 7 U — b
1 (RCH) DEBYSHTHS,
a) S BT T IT8 LT h=0.02)
D30 PR T (B5HF S30) :RET — A LAETE
@ 50 PERR T (BSHR SSOL) 1R AT — A LA
@ 50 PER T (BEHR SSOT) 1 B AU BEPIT — A v
b) #kfFaL 7 V—bhE RC 1, T, iZ%L T h=0.03)
@ 30 BERR T (BRFF RC30): IEF T Fm, ST —A Y
® 40 PR T (BSFR RCAO) 1 B Z—RARRET— A
TNODBMITHE EE 1) ~3) DASNIKT BIEE
Db, FITEKBHIERA v LXN—R PR C %
LT B, B, EFARMIL. REE og ICHEE
BEEDLTOMITBEF A ERSTEY, IhbiZ
TS LL 252 882U T TR 5, Zhiid,
3R 47) LADRER B ED THHT 5.
X 16 iz LiuE, 5Bt 3 BHORRHOIZBW\T,
v 1% P~8 ShRORREEBE T\ ¥ 1/70 THD, £ O 2
BWOD v 12 1/100 £/ TNLLT TH D, TEREEEAEHT
e LT, KU EDyIZ1/7S BREEIN TV,
Zh b0z FR 4 dh=0.02 A Bl 0.04OH], 0.060CH]
PINZ A D v it SSOT BBk S0%IER X4, SSOL
BRI % ER2B, BNL, dh OFMBIRBKEWVES L.,
HXAN IR E K RWEEMRH B, HEITHYT S RC30

SAN-EW:0.03281/31 o: BFERBON
5 &5 ?
0.02}1/50 l
s OSA-NS
mmggt‘l‘t A-__,_é 0.017:1/69
L 0.016:1/63
RCH0g30 SEOT L TOMA-NS
® org
~ his ol
5 RO
Zo.ottnoo » l A dh=0.02
B 3 S50L, dh=0.04
§ z g b4 dh=0.06
17200 8
org: JEREH
dh: 0303 52 8%
0 |
0 2 4 1i() B L 10

16 1 JUE T\ & BAERIETE A v OREEESERIFHE

& SS0L 1, FEk y 23 1/98 BLTR 1/137 LAERHENI/ &
ZER, FO—REZZBND,

SCHR 34) 121, BEEREOMMIT2NWb oD, BEFEY
OB 2 5 X T2 BE D v BTRENTVS, £055
y DRERFILLTRFIZOD 3 FEBNT5, ®DEIS
v &, BIZEOHEE ., THDEIIC AN OBFRETET,
R, &by DKE 1/31 DHL, FDAT SAN-EW
(BHE. ZDH) D pSvh=0.05)4%%7 250cm/s L REV\Z&
WX, ZOFERLYRKEERIZORNB,

JEHA 5 BERITIE 2 DD@ONRHB, ZbiE T=4.74 D
F—8#ThHY. ASINED, v=1/63 DA} TOMANS
i, 03 FEHBEFHRIC I A S/ MO REEENTERSh
LD THD, TNEVDLEVT=4.68 FPOBRMIL, v=1/84
LW TET, HIFREHIZ Lo TR SRS 2 HEE)
BHBTEEEAMU TRILEN DS,

72383, dh 2L TIREREH D h=0.02(S 1#E)D>5+0.06 £T
ICHRTAILITKRELEZLNAR, BEULDASIZ
Lo Ty BRERBZF—ZD K 16 (ITRENTVWABDT,
TRERGBHD RN E TN LIRS,

62 #HMER—R I —F¥ C, DER

HuEREh S, HREH L, HURE) LL I35 X—X ¥ —
I Co BT N D~BIZ>%@ A OBITHE 17 |TR
3. JRa%3t@org O 5 BWD Cgid 02/T (ZHTV A3, dh D
£HI0C Cg M8k & < 725 RCA0, S30, S50T & dh 2fHIL
TH CpiIFREEA L L2 2 T —TFi2srn 3,

SSOL ISR ASEAREICERN 2 W WBITH B 45, 9% 5
— A SIS RERT D Z LIZBHRT 50T, &K
b RN SRS L A HENSLE, LHB Y,

X 15 DR ASIBER LI-BE&0 5 b, vy DIGE(ES:
FAVWTE 16 TERL T8, FRIZHDIIZERLN
IDATTCOES IR D& L%, LAl dh=0.02
~0.04 (=3 iZDehsEEND, 753 K 10, 14 DX S
REVWLSVORBEINEZ DN THBELE, Hobl~
VOB CHIBBE BRI ER T AL ERDS,

Zhb syl rooflicky, X—Xv—F¥

EICEMBREB S >R L (2008) 47



BHMESTNL Cn &%(ﬁ
RC30 RCA0  $30 S50L gsor OWE
0.2 * tolling 4 l—moﬂ
| a0 i (9%)
\ i ! o: BRYS @
C \ \ | ! AERL O
B v\, Cp=0.36/T | O: HEHLL:*
N8 N odor | mosANs
0.1 = ) B ; + 504
C=0.15/T ™ e
! ,’(\ bl
0IST T ® g T
§ i 1 l *
; ¢ | i i
D G P $
() i i 3 A
0 2 4 6 @ 8

17 REHIRA ST 4 BIED Cp & BREROFS

DEHHOBRIERLD, BHRHEN Cp KRN TEDE
NBRELSELTEIREGLLT,

RCA40:0.082-0.123, S30:0.061-0.081, S50T:0.042-0.066
Cs BHE VB L2VEEIL,

RC30:0.125-0.133, S50L:0.051-0.056
ThHD, HIES LL fEFRRD CaZERMICHDE, 03/T
Bk L2y URRBRLEEBSHLTWVD,

OSA-NS®RAA =D Cx(RPoORD) X,
036/T LW\H WLV THD, LidL, OSANS DA
LY y=1/59 LI RE2(EL2> TS, EDORRAIL,
pSvi=150cmi/s &V WHRERAINZH DA, B 10, 14 DL D
BEICKERE—7EE LD S bEESNTWHDOT,
PR AYHBHOEEMSEE, REShD,

1712k, B EOBRELTTHEL T, BEROE
LHLBEEL T, HIREH S 1IcHox @, HIBHH L O, HEE)
LL ¥ T&L, % TRLTVD,

HURE) LL (e 2REHROBIA YL, T @V 3 &
4T3 100%Tdn 5, Bl Sv AR 1S BREED L~v (110
~120cm/s) T3 &, BRHR 100%i58T bhgv, &
W5 = Loz B, {ELRCA0 L, HES)S DA Bi%
R 0% T, HUBE)L TIRRRER 22%& 725,

SSOL 1. HuHEh S, L, LL DFAFNIR L THERERD
#0813 95% TV, S50T X 0~46%lctESND, LD L
BRI D 6~10+F), RIRTEE D 3~8 BEDBR
Ei PP ERMBERELEZ DL, BEK 100%13F8E
DORCET BT, BRSKRELEZI BN,

LA TCOTRMETHBM, 22 HTHERELELD
12005 L\ S ERBREIN TV, L LEDERDOEE
BB L 4 —HIBERE OIS L Y GGOE
I FRRMIE0.05 % FEl > TWAHIRHRY 35, Bl S50T
O Cp I HUES) S (26 LT 0.042 Th D, HIEB) L I L
TI% C5=0.049, HUBHLL I=xt L TIIRIC< 0.066 & 72>
T3, DRREHEBIORAESER STV SBIE.
ZOFREI T3 RETIIRVEERD,

—F. A3 BT TH CeD/EWRIR DTS
B0DT, Cp D FIRMEEZBICRET#ELEX LD,

48 EI6EHEE S >R L (2008)

7. BRERU

AETHER L LTERY LT3 EEIED TS
2. BLLBELH D, BEDEL L. BaL0#ENRE
EEEIETCHEVELORETHSE, FZ T EX) B
EHIRIZ X B B OHIE - Hilk b HhRE) O BRERERTR
ok i) HBERE NV ORSEERHI BT S8R L. i)
A0 EET 2HEERA T, UL LIV,

DIECE LTl L= AL, BRI REEREY
REXHEOTRIOEEES 28> T, HH L HBRRHED
WA BT 2B ENFOMIEHRICL Y. BRO 3K
TEHTHIEEF VAL, TR BB OHIEE)
IR OHSE & B LT\ BAEORTHEI AN H Y T,
L TE BIE L~ MTE TN L ITEVER,

Wiz D EORPI BT BTRERN D, MERRE
MIHERRERE SN TV Z L iidoT, LivL, Bl
HBEIOBHRIZ L - TiE, BELWEE b HD 2 L biEd
T D, P~ 0 PREOBRIIYRILERNR S, L]
TR R OB E L~ & RETLERD D,

B R R I, Cs D TRRE 0.05 I &

“HBEEASORY OTIBLEEL ER L TEDIL” &
H2 9, UEHT [OREEYHIEE ) L\ O AEHIIR,
a9 - Z NHBERTA 720 oo, BoibE ikl T HHE
BB EReRA ATEICEL VT, C20.05 BED LN,
T DD EEHIEENT 40 REEROTHE, HVZVIESH
BRI o TET-LDD | ATV XBRE/NORE-S BEH
DL TVBIRTIIAR, FICE DT RHH oL LR
Lo TRl CEB IR o= LTh, [BAEDHERE
LAUVE TP CH BV SV R E 2 #K, LA T
O THBAREMENRH B, BLEIRBIE, BHED Cg DL
M TFBH IR RETRVEEILNS,

F DD KLU T, BEEE ORI HRITR Y.

i) SoFEEICBLTIE, U EOERREZEDD
L. EEE AV ORBRREHIERT A EENED TELD
ns, P, BEREOHECERINEREND, B
SOTHEMRER LV 5 B, T OHRMRRECD
X BURETRTESDTENLDL S ITAETINO
ERMGREER VOTRTINLEETHS, BEEY
NOEFEL SR LRNE, HERY T T —
(TTEH) a2 bR R (FaE) ORI 58
WEES L . BSRBEEND,

ERHIER LV 5 K EROBIRIR BB LT, RoN
7e NED AT H - LB TH HRITR LRV,

AFEOVERIZEE LT, MADDF 227 —F OHERE
oNWTIHEIC 2o, BLTRILEZPLETET,

Df 3
1. 7405 - F4 SRNFEBERE

7Fa Z31EHS SERAC 1 5 BAE COHAMNTRET
ot Fa AN EMORR L EEITED THAIT



HoTcledh, PEBEACERLHERTOh T,
HESOIBESI N EAROHEYTOE, T
FEREDBMSEIIRE B L 25 Z Ly o= (X 1,
IR X)), B 1) 1233 A% S EAICERL
TREMZER § LR o 2R+ OB TE:
()33 EACRTHMICASD L K& <BIERICAS = L2t
Solc, BRERITIZERT, /IMKTHIZERA LTV
B - KHE OV -fhid, BdRtEsoiE & S8R0
RSB B2, BRBECAORITEER L,
ERHEITBRR OS2 RT3 DT, EFNLOBE(L
BEEN, 20O LB TFAIC >V THLE L LS,

“a % o DEFREGTION
—— — DEFRECTION 0.} N B —— DUCT FAC
304
“ ‘* e DUCT . FAC. ?’ f
MW \ »
W oW
% \} 5 1 >ﬂ
H o
i1 o
1 4
20 i 204 4
& % H
;
s i\ 5 H
1\\ :
104 3 ) 104 :
Iy Yo
iy I ]
i4 3 3
e i 5. E)
g 444 % e 2
3 —a T  S——
5 5 e
1 ? 3 H Tou ] 2 3 4 50M
DEFRECTION DEFLEGTION
[X) 1o 15 20 05  yg 15 20 25 30
DUCTIUTY FACTOR DUCTILITY FACTOR

@5 BERF @ANOEmOMEMEE  Ob) 33 BSk
1 33 Brih% 5 BARICEBRLUI-BA0IERER O

2. TLR—4 - BSOS

TLA_R—-FOREIL. FREE LTEBE&h TS,
ORI, N—FEE, HERFORERLE VS LB
BRI 5 Y7 MEBEH. bo LHIRALETH S,

HRRF DT L5 (B 1 DU K ERE Ky 1o
LD, B 60m U EOBRWIIBRIARITE Xh T3,
IOBERSBITRELARIIEY B, BEIIHS 5,
HIEAOHBEIHT 100%:1E < IEEH RV STV
A, BREEVGHEEHAELTWAELH Y, IE
BB HR A ORI L AR A LV,

Y7 METILX. BEEELVAOBEEN THES /)
ERBRUIEBHT ME” OBRUFICREREAERHS,
FOFEE LR VORI, EFIIBEOTHE
ZLERD, BRCEHMRER S VAOTHEL 4 ER
B L%, ERE2AMAK 2 \ORTR, Moot &
R U= NDOYEIREEL, BIOFE I [FERICHid - 72 |
AL DBERNEINLE WS FERD -, ZOESPHA
LT EEMIT o7 ADOFEBEENK L 5HEH L7,
ANICE Y, BEORUFIT2 REDEIZL D,

HEE CVBERISMOBE AL S 0T, Ak
OB CiADRRE Y & o - SRR AL E T B,

SE 3
) BRNETERS REBHEAR)  EREEREORE
VBB DB L BRI C BT ARG, L —3

100 A 100
Y Yk Y i :
(%) | FRLZH: { (%) B, | ’
Byl
80} 8o
6ol ' %a,, 60}
1ol Al 40t
20k f % 20
J A0 8
o Lk ®E 0

2 )34 50 7
2.8'3.44.55.45.5
(@) ERFHBEOBHELEL O JIFHoSEAEE
150 2 78 EEIBRIRMHIR T ORYIN O R AL ST P o]

{

FIFBARBIERATFE. SERAC Report No. 1, BRIASE. 1962
2) TR - HpTREL - FCIR G- SE AT KSR 2 & -
SERAC T4/ L 7= HBEEER DT + ¥ #Z VB, Preprint of
SERAC Report No.6, Oct., 1964
3) BB - MR CIRAE - SE MRS KEAER - fh 2 &
SERAC IZ ] L= HUEIER DT o+ CFZ NIz WT, B
BEFOWMROGHESE, 5. BM40FE R
4) UBH= : FRHENC oM A REHERSY. 553 EEAHET
FVRTT AL, pp277-283,1970
5) B - HURBHRIE O HAMBM(E D ). BEREE. 8 30
¥, B4 5. pp.1-10, 1967 (¥ D—DRITILE 34 £, 1955)
6) XHE# : \\bid 2 RENREREIC ST, B | EHSESE R
UL, BEREES 1972, i
7) WRIEE 15 - ORLR AR OHEHIE L B T ¥~ A,
(D-N\FHIZERT5FRER, R -5 2 8. $27 %
pp.338-351, 1974 &, fth,
8) HAEE- KM B IMEA - BAES  BAECL L HE,
A AR ROFIRBIEETE, pp.655-656, BB 44 4F
9) RERHEE- ABRER  BRERE. 2 WdE. p337, &
BFETHRS. 46411 B
10) ARG - HEBH : BRABOHBQ), (), BERK
1#.259,159-164, 267, pp.241-247, 1973
11) FRAEHEGH : 1923 SERARCHIROHIE), 55 4 EIHALEE) S A
YU L, BEREES, pp39—48,1976
12) B (BFFRRERE). 1989, B S 0TIBL M
B 5 R AR D RSB 2 %8, 180 63
FENFHARMRASEE. BEEE 61460175
13) Takeo, M. and H. Kanamori : Simulation of Long-Period Ground
Motion near a Large Earthquake, Bull. Seism. Soc. Am. Vol.87,
No.1, pp.140-156, 1997
14) LTS : BIRUROTSR. BAREESE 4 BIHAES
YIRT Y A, 3538, 1976
15) SRERE- HE— A s BORIckiT 5 1923 SERTRH
BOPRLREHHES), 5 SEHAHBT % L HO0 A,

SEICEMMB MBI >Ry 4 (2008) 49



pp.637-642, 1990
16) FHRE - HREHL KRR | DoEBIHPRORT MR
Bttt HUBHFSCETIRER, 54, pp.629-655, 1979
17) WWAK : BRI SREMERO DRGSR OMT. B
RS, RSEIETHEEE, #5E 1, pp.565-566, 2004
18) H)IHEA - KESEHE -1 2 4 : BSSHEI 51T S HIRBID
UIalb—va VU, 84 BEFHBTEVRI YA,
pp.105-112, 1975
19) W= HHEEO =R TS, F 8 B AAMBT¥ IR
I A, pp.697-702, 1990 £
20) Koketsu K. and S. Higashi(1992), Three-dimensional topography
of the sediments / basements interface in the Tokyo Metropolitan
Area, central Japan, Bull. Seism. Soc. Am., 82, 2328-2349, 1992
21) (LeRsEe - (LA M S8 T LA RN & B BRI O 3 K&
7T S BOEBHEETT NV ORSE, WEBEE, B55%. E1 5.
Pp.53-65, 2002
22) BEEE - BEHT R FRIET  UfEE R L
FEMHERE, REMHEENRICET 5 BIRES.
AARIEMERRAS. pp.1-52,2008 5£3 A
23) Bhiell JORETARR-FHHER | KR S HEE O
%, HeEAFHMBITRL VRI VL, 465471, 1982
24) iEFnflge-ih : A EBRH = OAMKIZISIT D Mgt 2 B
LI-TEEED = dOLBHBEIOER GIER . 458
KEEBTRISEE, pp.10, 2004
25) BEREMELE « B/ NG Z00RE N HIRE A, SR
FETRE . 86, pp.11-21,1998
26) FREFEESR - MHILER 1 6 4 : RANHEEIRERAD DO
/B BRI A R R HSATEEE, EaE 16-174E
ERTHRES (REE T8 . pp3343, ¥aL183
27) BERMEYE : TMT L 7 DR T v LU 7P LR AR
BRIOHUSARE, RETH, 434, 2004
28) A FAMER - ERTELE « ERHUR & RS, -RAM
HUEEhIC L A 8E L 05N, SETHAR, p287, 2005 4
29) w32 b5 % £ 3 HP: hitp//www.bousai.go.jp/chubow9/
zuhyyou 2-2.pdf
30) HRTHARTFHEEASS - 2R 25 — (5) WK 1648 B
2 B #HEBEAEZALSLoOEDHRR
hitp://Awwwjishin.go,jp/main/seisakuhokoku04g/s25-5.pdf
31) AREWRER- FHRMAR - /MR OBRIESRE BV TR
DOERBWREHEET 25, BREERFRZ. 9,1981
32) Irikura, K.: Prediction of strong ground acceleration motions using
empirical Green’s function, Proc. 7th Japan Earthq. Eng. Symp.,
pp.151-156, 1986
33) HeREER - — B : BEOIERIT & A E B LSRR T
B, RS EEHeE, AARBEES, pp263-274, 2001
34) FEHBSERKFE~OMSEFIEERSY | BRI

X 3 RAAHEEIOTH & BRI OTHRE & SR OBRE,

AARREFR, p281,20069

50 E36EIEARSIRE S >R T T A (2008)

35) AAERETS  EANHERS) L BEDOTENE., p.408, 2007
£128
36) B)I=BR- =HBLZ - (LPEEER : FORCTRAIS N0 ERS
HHERBOHE L BB EA~ORE, Ry THIBY RY
7 A 2004, BORTK, 2004.11
37) SREEATE - TYRHEARNT, FRICHIRBSSHE, p342, 1990
38) B A - 2004 SEACHRLEMHROMEE) S
alb—var, HBRESHKERS, PK17,2004
39) HERHfEYE : R BRIESRICIIT HIEERRY b oy
BRBRREL, TUBNAETRE. 89, pp.1-10,2000
40)Kudo, K. : Significance of long-period strong Motion in seismic
risk evaluation, Proc. 4th Int. Symp. on the Analysis of Seismicity
and Seismic Risk., pp.433-439, 1989
41) BkIFHE—- TR BT =002 -1 =50 « 1944 SETERSHEH
BTV DHOL COELIRER, €02, AAMBT 8
#£, pp.442-443, 2005
42) JERSHEYE : BORIZISIT B 1944 ERFEHRMIETS K TR 1946 4E
FEHRORE, AEBEFESASIRREINTE, A
11, pp.91-92, 2005
43) HREEE- PR 1944 ERERERTSOE T RO
EEHERR), SIRERE. 5559 %454 5. pp37-351,2006
44) KMSNERT - HRUET : FTTHIREROIGUC BT A HUE
BEBRBENLDORE. B HAFMBIE VRIT A,
pp.657-660, 02 £E 11 B
45) LB BR-FAPTE—-fih 5 4 : FAEEEIROMEIC T
SIEHPEHEEY TR, REIOERYE 2 5, A¥S -
AAREFS, BEXHRKEGIFRIERE, pp.83-90,
20064E2 A
46) BNFT--fih 3 4  MERRE R O LSRR TR 01
DOTNVF Ry — N REEET /N L EEER~OEA.,
BEERHBREPE 2 2, TKFES AFRERES, ECHEE
KER RIS, pp.61-73,2006 42 A
47) /NEBACHE - BASETE) : BRfE CLOfEh L # R, RAM
HEBRHRIC B 2 AR S, A ARECESIBEERR
2. pp.53-125,2008 €3 A
48) )IGDFHE- EILRE ARZER : BN, FRROHES)
FUEFE % AV V- AR IR - ARE RN OIRE
BV T8, BRABEESKSFNEIEESE, BE 0
pp.161-162, 2003.9 '
49) AFREFELHBRILHHTE 2 RMNEES - WA
et EEUETIR. BARSSES, BEUEE. HERE
M 1338, pp.533-534, 1967.9, FIRRRHEDETIZ 1964.1.14
50) /RS- B bt - HUREHC X 2 BEREMOETE. £ 0
1. HARBEFFCRESE, Fo55. pp.7-12, 392
51) Sete—pR-iRBHE - 1978466 A 12 B, ERRMTHBEOT
r— NRERT. 8 7 EHEEEEIL R YT A, AARREE
#4 pp.77-82, 1979



4. ¥ - NHEREWERFIEOBE & @ A Gl






bl

SRR EEL LI-BETRA MBS D= DRERIDVERUE

Strong Motion Generation Methodology for Seismic Design of Buildings
Based on the Recent Ground Motion Studies

JiggE
Hiroshi KAWASE

It is quite important to use realistic input motions for seismic design of important buildings. Thanks to the
advent of nation-wide strong motion networks we have plenty of strong motion data after the Hyogo-ken Nanbu
earthquake of 1995, which lead us to develop standardized methodology to predict quantitatively strong ground
motions for hypothesized future earthquakes. However, if we make a womg choice of parameters for source, path, and
site, then we will end up with the wrong prediction as design input motions. Thus we would like to publish a book
with guidelines for quantitative prediction of strong motions for future earthquake, which should be properly referred
to generate seismic design input motions. This paper describes the basic philosophy and the essence of the book for

strong motion generation methodology for seismic design. The most important philosophy of the book is to generate

realistic ground motions as much as we can for rational seismic design of buildings, which could not be realized in the

current seismic design practice in Japan.
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BRI R <R 5B R
APPLICATION TO THE 2007 CHUETSU-OKI, NIIGATA, JAPAN, EARTHQUAKE

ErEE
Atsushi NOZU

In this article, an application of the forthcoming AlJ guideline for the prediction of strong ground motions
to the 2007 Chuetsu-oki, Niigata, Japan, earthquake is described. The strong motion simulation technique based on
site specific amplification and phase characteristics is used. The strong ground motions at near source stations were
synthesized, at first, based on the optimized asperity model for this earthquake. The synthetic ground motions for this
case were quite consistent with the observed ones. Then, strong ground motions were synthesized based on the
asperity models constructed based on the recommendations in the guideline and regional information on the
short-period level of the source spectrum. The velocity waveforms were fairly consistent with the observed ones when

two or three asperities were considered.
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ER MRS 5 @A
Application to the Miyagi-ken-oki earthquake

REFE*
Susumu OHNO

Broadband strong-motion waveforms for the 1978 Miyagi-ken-oki earthquake (M7.4) are evaluated by using hybrid method of

theoretical method and stochastic green's function method with an characterized source model. It is found that the original

two-asperity model cannot evaluate observed large-amplitude velocity pulse, and it is necessary to adjust the asperity parameters to

estimate the velocity pulse for this earthquake.
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STUDY ON THE COMPLEXITY OF FAULT RUPTURE PROCESS
OF THE 2003 TOKACHI-OKI EARTHQUAKE

BOEE", BWRIATY, BHE, BBE, BIE

Motofumi WATANABE, Hiroyuki FUJIWARA, Toru ISHI, Shinichi MATSUSHIMA, Takashi IMX«!KAWA

The procedure for source modeling according to a characterized source model has been proposed and
established in prevenient researches on the estimation of strong ground motions from scenario earthquakes along
active faults. In recent researches, such procedure is also applied to the strong ground motion prediction for some great
subduction earthquakes. In these cases, it seems that short-period motions are underestimated while long-period
ground motions explain the observed records well. We examine the effects of complexity of fault rupture process on
strong ground motions in period range from 5 to 10 second by handling source parameters of the 2003 Tokachi-Oki
earthquake. As a result, the complexity of rupture propagation is most important to correctly simulate ground motions
in the period of several seconds for M8 earthquake. We have also made some characterized models for considering
fault rupture propagation complexity and examine effects on strong ground motions calculated by the models.
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L HTHRRE IC DWW TEE S NSRS
STRONG MOTION TO BE CONSIDERED FOR UEMACHI FAULT

RERET, EEMEB
Yoshihiro ONISHI, Sumio SAWADA

Osaka Plain is located in basin structure called *Osaka sediment basin’. Osaka sediment basin is surrounded
by many active faults. And Uemachi Fault, which reaches over 50km total length, lies under Osaka Plain. Uemachi
Fault is the category of which the probability is ‘Fairly high’ in Japan. Uemachi Fault lies under a big city Osaka, the
impact is so big when the earthquake occur. Therefore, strong motion prediction is carried out on this fault by some
organization {Osaka Prefecture with Osaka city, Central Disaster Prevention Council, and National institute of
Advanced Industrial Science and Technology). We first introduce strong motion predictions mainly the case of Osaka
Prefecture. Next, we introduce the case of utilizing the strong motion prediction result for the setting of the input

seismic motion for the design. At the site of near Uemachi Fault, Strong motion is probably larger than the input

seismic motion for present design. It is necessary that we consider such large amplitude strong motion, when we

design buildings at near Uemachi Fault.
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