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The 31* Symposium of Earthquake Ground Motion (2003)
Introduction
o
Hiroshi KAWASE

At the beginning of the new decade of our continuous 30 years activity of the Committee of Earthquake Ground Motion last
year, we have started a series of discussion on how to apply the results of our earthquake ground motion research to the
seismic design. To make it clear what we have achieved and how we can transfer our state-of-the-art knowledge to broader
range of users, we need to cover various issues of strong motion prediction and design ground motion specifications based
on it. It should include, but not limited to, source studies, path attenuation, site effects, soil-structure interactions, and code
provisions. This year we decide to discuss issues related to source specification and design ground motions (time histories)
for seismic design of skyscrapers and base-isolated structures. We expect to share our up-to-date information with
researchers, engineers, and practitioners for better implementation of strong motion prediction technique to anti-seismic

design of buildings.
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APPLICATION OF ACTIVE FAULT INFORMATION TO STRONG GROUND MOTION PREDICTION

> *1
#ilgE—
Yuichi SUGIYAMA

The seismic barriers that terminate traveling fault ruptures are correlative to the fault jogs comprising geometrical
non-monotonous structures such as branching, bending and en echelon arrangement of fault traces. The reason why
branching and extensional jogs are apt to be a rupture termination zone is probably that the structures disperse and absorb
the rupture energy and diminish the energy conveyed to the adjoining fault segments. Quasi-static stress concentration
and the resultant nucleation or initial rupturing that may trigger a giant rupture also occur at or in the vicinity of the fault
jogs. These processes are controlled by the geometrical relationship of the stress field to the faults and characteristics of
the jogs. The stress concentration and nucleation can be initiated even at the releasing jogs if the necessary physical
conditions are satisfied. When each individual portion of the segment is nearly equal in the strength, the effect of
dynamic rupture propagation will form an area with the highest slips, i.e., a shallow asperity, in front of the other end of
the segment, or another jog, which may terminate or suspend the rupture propagation. In case the strength is
heterogeneous, an asperity will be formed somewhere within the segment although the relationship between the asperity
location and the strength distribution remains unsolved. The 2001 Kunlunshan and the 2002 Denali fault earthquakes,
which may have been caused by the rupture of long segments, are considered to be the above former case. It suggests that
the effect of dynamic rupture often predominates over the strength heterogeneity in “matured” large-scale fault segments.

In this case, the asperities can be said to be more passive and heteronomous than the barriers.
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Active Fault Research Center, Geological Survey of Japan,
National Institute of Advanced Industrial Science and Technology
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MENKEWE W) EZHFOAT, && (1980) %

06 @E3EHARRE S > R L (2003)
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T Bbhb.

EXIIHBT AL, EWBOMERRHEICH
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ARG FNERCIHIET D, EEXTWA.

IDOEIRBIHICEBEWNRT AT T 0 LR TIZ
B3 5Ex Fngl (2002) (CL-TREaNTWS. ¥
ik, 7TANYT 003 THEERH A IR L TV A ER
WAL THV) BBy, NUTIT TE®RICR L TR
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DORHBEOFH T, IEWBO Y a 7%, [HRICHL TH
V(MR FLIESD D) A, HERMR AIZ L TEHV (R
DORBAIZHZ) ] RYTICHELTWALEEZLRS.

3. BEOKMBOBRBIELHBEHLK L OMR

RBREHCH W #E L, 1992 £ Landers #13E, 1995 i
JiE B 5 2 B, 1995 4E Neftegorsk 1, 1999 £E Izmit i 5%,
1999 FEHEEME, 2001 FE & LR, 2002 4 Denali fault
HE, O THETHS. NHOMBOREGRRE LK
BN G O %E Table | IZRT.

3.1 BEOMIERED a3 T OB

(1) ®EER

ERERENHEL Izmit BEOBEREST, T E
n, EFNEZ RIMEBEMBORREITEERAT v 7 A=A
=MoL 5IEREY 3 SIMET D, ek, KEREH
HEOMBERIGRIT, AUl mT5E0EO RN
RIZBEIZIE, mAREEERMoEAEATL, HEO
IEWIREA | FIZEEL"BEAROMBICY > T D,

Landers #i 5%, Neftegorsk H#1%E, B # L1, Denali fault
HIE T, WTNLEEFORBY IR ST 5 ED
EENG, BENEE-> TS, 205 5, Landers HIE
3, O FRI (XFY O THEHO LICHYTH
Johnson valley fault OFFH) M5, BENEE > T 5.

Z AT AP LT, Neftegorsk I8, B & (LU #17&, Denali fault
HETIX, EFERMENENHRT, DL ReT L
MTELMBICBWT, T HED/ D XA giBERY 7 ik
PELUTWD., 2LT, FRIMEEINDI LD i
T, FOEZRIITLEBRE~HENGEL THD.

Neftegorsk & Ti¥, HBHEBWIE I, RINIHEL
g OTn (MRIZIZBEGEL 270 LT, M
R E 0D FIIZHEONTE Y, 2 DOWBORES LI
RPEC a7 ERALEA. £, BERILMECTRYICHE
BELEMEE, 77— b EEEERT DB -5



ERDZZENTE, WEBHKEIISIREY  a /2 bthE-
TmEEBEZXDHZLENTES.

F7-, BE&ILHE L Denali fault BN AR L ST,
HEH B ORI, SIL, Y FROBE B H 50 IEED
SREBEIRABIENTES.

HEHNE (FlhEmodkEg) oFdic k- Tl &
BZIN-EEHERCIE, R¥ERSOBBIERS K
ErEE Y, LEEOBERA~NBEERGEL TS, HE
MG OHRMBNRE ~OEERE SfTHIE, Y3y
ERARED L RBERRO LAV, BERGESOE
BEREAT, MENBIEOEME EFEROBHMNHEED
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(2) BRHBROFELD

BREMEROELHLELT, UTFTOANERTE 5.

1) 6 OB THWBOBIEIC LD HETIE, DB, M
TREOKBROIEEFR, 6T a V32 0uE
T, BMIBWENIEE > TV 5.

2) Izmit B Y 4 ETIE, 5B EZELALN D Vs
TERIZFOEFECHENE-TEY, EHEY a7
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LHAR Y L7200,

3) E& IL#E & Denali fault #1758 T1%, FHIZAH(1989)
LT, BEOKRESEFERINTEZ Y TRO DB
Wah, WENBE-> TS,

3.2 MIRORBRUEHEEDaJTLEOBME

(1) ®EHER

Landers Hit 58 00 th 78 W7 8 r o, R VL 1 S ML AR ) K 7R
W7 & 7 75 5, Neftegorsk HIER O HIBKIB LR D, 3 DO
BEOKKIE, WEOEEFm~BA HEEE2 2T 5.
F 7, lzmit HIFE O HIFEWTIE Bk & Landers #1758 O Hi5E
B, SIEMHEO Y 3 FE2ERL TEY, HETE~
Tals ONERUEN B A -WE ETHREL WA,

EE/MBOMBWE (BiLEm, HEENY OWKRE)
DALl o, FIXEAICEA~BE T S EREOEE
ThHY, HrHEEEE M rLsd. —F, Eilo
B, H3sEEBE~ET 2T BB THY, 558
HEOBE L Rt b,

B L5 & Denali fault IR OMEHEE X, EHRE O
Y FROSEZEOBLIZE ZATHRELTS. IEH
RO EDEFRNL RIS, BMERENHEFmE
HREBITPRIEN(9B)DIRRLIZET L E —EKT 5.
AL, WHEICLI2WBEHEL, @HOSENEI EE
LebiF Tz, WHEOBBIZOAEHEL T 5.

E@UE T, EBICHMELZENOWBE»HIZITE
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BLIFEMOBEOT I L THEE S 225, KEES
WY HE S LZETBICE, BIESMGIE L 2o T

ZAUZ % L T Denali fault #h73E Cid, FoiChEEE L7~ 1R
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I L= EN G L. RICBE L -E»LE
SEIENERD GO FICITHENGE Lo 1z

IO LI, BAILUHEL Denali fault #ETIE, YF
ROBEZB T HHBHEOGE (RFVBY) ¥ —
BRR-TEY, MELFXBE LY.

(2) BRHEBRDELD

BREFEROFTLHELT, ULTORNBERTES.

1) WiEEI VTR oMETY, B, s Eoy
3T BLNVEENERIBIIEZATHREL TS,

2) FHEHIFA (1989) ALK Y FROMRE S8~
M REOGEL, FEME~DEKEO I L D
EOKBEWIET I, EEROIZKRYL-> TN 5.

3) Sibson (1985) 72 ¥ Z L OFEMNER/L T3, 55K
Y a FREORFECHERKETDLENIET AL,
EEMBEINCTEE, ELOBAIIHY LTS,

4) B OEEE TIE, L~EE L -MEIRE
RIEFHEO BB TKRELTEY, BIEMEY a 7/ T
BEETHEVIETFEETTEL L.
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BIEOKBIZIOWVTIE, BTG LEIE, EX
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Denali fault #1538 & B & LB O, WEFEHIZHIT D
MR EOE VL, & (2003) < Kame et al. (2003) A3&)
T F AL/ L TV 5D, KR %0 F 05 T8
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Bl %, Denali fault #EDIF AL Fig. | D a-1{(ZHHL,
RIS 5B EEREIS o FALE EWRE O ER & AE
BELXZLR LTS AREENERI SN D, ZHIZXHLT,
B LHtEOE &L, Fig. 1 O b-1(ZHY L, KIS NS5
O ETEHEIS HE O HALE EWE O Em & 2T AN
BETHLATREMENERESND.

(3) S&OFAE

BT, 81 E 7S L A BIEERE O AN EA TR,
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hR#E, 2002: Poliakov et al., 2002; Kame et al., 2003) .
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ECH 5. il 2 1L, Aochi and Fukuyama (2002)%°> Aochi and
Madariaga (2003) 284 T 5 L 5 7, EBRO W8
BREZBNETAICEL-T, WRARY EEIZERTD
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OB A R S D AR B DI WG O B RO £
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E— 27 mnR 505 (Eberhart-Phillips et al., 2003) .
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D i
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[l -RIEM IV T, BEEOBRAHRBICLD T
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O 1B O ZEA{L B 5 16 (Arrowsmith et al., 1997), Superstition
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B HWREN M OMEL’ H D (Lindvall et al., 1989;
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L ETRETD.
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i, BEIZIE—EL TV B E VIR (PIAIERENE ;
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a4,

Fig. 4. Jog-based segmentation of the surface

faults associated with the 1999 Izumit,
Turkey, earthquake (top; after Awata et al,
2001), and comparison of the surface fault’s
slip with final slips on the source fault at
respective depths (bottom; by courtesy of
Haruko Sekiguchi).
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TU— ER RO R & T DORE
LONG-TERM FORECAST OF INTERPLATE EARTHQUAKES IN JAPAN
- STATUS OF THE ART -

BWRE
Kunihiko SHIMAZAKI

The Tokachi-Oki earthquake of 26 September 2003 is the first forecasted earthquake since the long-term earthquake
forecast started in Japan after the occurrence of the devastating Kobe earthquake of 1995.The Earthquake Research
Committee, Headquarters of Earthquake Research Program, made public March 2003, that a probability of the
occurrence of the Tokachi-Oki earthquake in the coming 30yrs is about 60%. The earthquake magnitude of the
Tokachi-Oki September 26 event is 8.0, in agreement with the forecasted magnitude of about 8.1. The source region of
the September 26 event estimated from GPS displacement vectors, inversion studies of near-field strong-motions and
teleseismic body waves, and tsunami observation, roughly agree with the forecasted region. One possible difference
may lie in the eastern boundary. This brief report summarizes other long-term forecasts of interplate events and points

out the importance of paleoearthquake studies.
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INTRA-SLAB EARTHQUAKES: SOURCE CHARACTERISTICS
AND STRONG MOTION PREDICTION

7
MBS
Tsutomu SASATANI  Nobuyuki MORIKAWA
Takahiro MAEDA

HEz*?

Intra-slab earthquakes have been nominated as disastrous earthquakes after the occurrence of the 1993 Kushiro-oki, intra-slab
earthquake (Mw7.6). In this paper, we review source characteristics of the intra-slab earthquakes, mainly based on asperity models of the
1993 Kushiro-oki and the 1994 Hokkaido Toho-oki (Mw38.2) earthquakes. The asperity models show that a large amount of seismic energy
is radiated from a small region in a short time during the intra-slab earthquakes compared with the in-land and plate-boundary earthquakes
having comparable seismic moments. We confirm a correlation between outer and inner fault parameters for the intra-slab earthquakes.
Finally we show some problems in estimating the outer and inner fault parameters and predicting strong ground motion for intra-slab

earthquakes.
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No. (km?) (Nm) (MPa)
1 51.8 1.7x10% 109
2 720 9.8x10% 381
3 34.6 1.4x10" 163
Total 158.4 1.3x10%®
T-model | S=800 3.3x10% 42
Model B
Asperity Sa Mo Aga
No. (km?) (Nm) (MPa)
1 922 3.1x10" 82
2 144.0 1.4x10% 190
3 69.1 2.7x10% 109
Total 305.3 2.0x10%
T-model | S=800 3.3x10%° 42

T-model: after Takeo et al. (1993)

% 2. 1994 FAEER ST MHHIBEOT ZAXY T 3T A—H

Asperity Sa Mo Aoa
No. (km?) (Nm) (MPa)

1 400 3.0x10% 82

2 256 1.5x10% 82

3 144 3.0x10% 382

4 144 2.4x10% 300

5 256 2.6x10% 137

Total 1200 1.3x10%

KK-model | S=7200 2.6x10% 11

KK-model: after Kikuchi and Kanamori (1995)
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I i 4.9x10*Nm (Model B)
A=4.2x10°Nm/s* | 5.2x10*Nmy/s*(Model A)
3.9x10*°Nm/s? (Model B)
1994 # | Mo=2.6x10*'Nm 6.5x10*'Nm
R | A=17x10"Nm/s? | 9.9x10°Nm/s?
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The 1994 Hokkaido Toho-oki
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RREEZEE LIRS EEORRE L A
BASIC CONCEPTS OF EVALUATING STRONG GROUND MOTION
DUE TO FAULT RUPTURE AND THEIR APPLICATIONS

&)t
Takao KAGAWA

We introduce basic methodologies of strong ground motion simulation that can evaluate the effect of fault rupture process on

the simulated waveforms. ~ Strong ground motion waveform has became important factor for evaluating design ground motion in

addition to the peak ground acceleration and seismic intensity. It is because the waveform represents local characteristics of

ground motion at the target site due to the target fault rupture. We also show examples of simulated waveforms caused by
different types of fault rupture. They may demonstrate importance of introducing the effect of fault rupture process to strong

ground motion evaluation.
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NATIONAL SEISMIC HAZARD MAP
(PROBABILISTIC HAZARD MAP AND SCENARIO EARTHQUAKE MAP)

IR IRAT
Hiroyuki FUIIWARA

The National Research Institute for Earth Science and Disaster Prevention (NIED) has carried on the special research project
‘National Seismic Hazard Mapping Project of Japan’ to support the preparation of the national seismic hazard map which is made by
the Headquarters for Earthquake Research Promotion. The seismic hazard map consists of two kinds of hazard maps. One is a
probabilistic seismic hazard map that shows information predicting possibility that a certain area is attacked by a strong ground
motion in a certain term by means of probability. The other is a seismic hazard map for a scenario earthquake. As the first step in
preparations for producing the seismic hazard maps, which are scheduled to be completed by the end of fiscal year 2004, preliminary
versions of the probabilistic seismic hazard map for restricted regions and seismic hazard maps for several scenario earthquakes, for
example, earthquakes in Itoigawa Shizuoka tectonic line fault zones and Miyagi-ken-oki earthquakes, have been made. In this
airticle, the outline of a methodology to evaluate spatial strong-motion distributions both for the probabilistic seismic hazard maps

and for the scenario seismic hazard maps is presented.
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Recent Trend of Earthquake Ground Motion for Design of Base Isolated Buildings
in case of Design Objects for Structural Performance Evaluation by Building Center of Japan

E B M 3
Sumio NAGAHASHI *

Since the Hyogoken-nanbu earthquake in 1995, more than one thousand of base isolated buildings have been
constructed in Japan. In general, base isolated building is designed on time history response analyses. So, first in this
paper, the real situation in selection of input ground motion for earthquake response analyses is surveyed , and several
kinds of response values are compiled statistically. Secondly, the Fourier phase characteristics of earthquake ground
motion, which are the important problem awaiting solution in generation of simulated ground motion for earthquake
response analyses, are discussed on the studies of the accelerograms of strong ground motion observed recently in

Japan. It is concluded consequently that the source and propagation characteristics of earthquakes are reflected in the

information of phase characteristics.

In conclusion of this paper, a new method of simulating ground motion for

seismic design of buildings is proposed , which can be properly evaluated by combining Fourier amplitude based on

the square model and Fourier phase of the recorded one.

1. 3C®HIC

19986 B IZHIZAR SN M ERREREIT. B
EBoOMEEHTLE (200061 AKEIT) EU¥AROR
BLARYrO%XEETo -, BEMRREE T, 20—8
Ob T, BEEEERITOWIE & B ROKIE - Hiik
BIThhTWb, GI60maEBx 285 LT, B&
BREY) OWERH LORSHEREN D B 12 O
HEOREMAZED-ERE ERE461 5 [EBF EREY
OIEETH L 0L 2HEID B 10O EBEHE DR
EDHDHMHL (2000681 BMEIT) OFMUE A (1)
3. BRI FEOERIC BT AIMEESE AT hVEE
HTWDHL , Wbhwd &R Thd, £2 T, HE
BEL U Z— T3, BREBREDSABBEREYED
HEE T 21T 5 B8 [REZIIE S ERENT Bt SEsTE
¥5HEE] (Q000FE6HRIAHIE) (RBWT, F0F4
GE A WBHCKHTIEEM D4. 1.1 KEHR
ANMBEHORE 11E, UTORICEXLGNTWA,
(1) ETRBENUSAITED NIRRT ENERIIBITD
NMEESERARZ LA LS, BRtIEBHBICBITS
BE 2 @Y EE L TER L - HRE (T 14 RE)
EV)) ABRHBAANHRE L 75, ZOBE, ERE
WEAED bV GMEOFHEA K2 L, (MHEY
A EYcER LU CHERLEIBEUEZBEVSEZ &, |
(2) HERENWUSALFELECLY, BREADICEBTS

LW A, WEREE TV, BEOHMRES). HKHEE
BIESHT, BRI SHERE (UTF. (44
FEE) EVvH) EEUNSER LIZBARE., BIEOSRED
I LD THICRA T 5 HBEN A L TR B AN HBE
ELTRAWDZENTED, ZOBA, MMMAsFHEEDIC
EELCERLEZIEUE (BFRBE2HHET 81T, &
TREEDEHTIFEUE) 2AVEI L,
(3) £ Q) RO ) OENOBAIZEBNTEH. ER
SNT-HBENSENLLOTHLIL LE2EMNDBED, K
OHBEE LRABANMBES L L THAT S, AL, 8%
KB ARENLZBRABEO Y L, BRMEUCBRESHO
BHErZE@L CEUNSGRIR L 3BEUEICSWT, 205
KOEEE HRIE 0. 25m/s. 0.5m/s& L TERR L ~HBE
¥, FNENBICRETHHIRE, O THICRAETHH
BEHE 5, o, ERORICEERIEDEIISHI8LE
1BCEDONFZ2RUHAELTAIENTES,
2T, KEREEBEESHITIN TURICEARE
U= TITON R ER 2 M RIS, REAANHHE
BOBREOEBIIONT [EALT 47V F—] 2) Fln
O THREFIEY — M FECKHAEEZTo-, SBRE
VS TIHER URBRR EWIIT 2 REMNR L LIZBS DO#E
HERE Nl-2 (BEEEEY) RUKI-b (HRHEE
) \RY,

X TEIXEKRFLERBETTRELH HiR - ITH

Prof., Chiba Institute of Technology, Dr. Eng.

SEI A B S >R 2, (2003) 39



2. MHEEERBYIONRICEITEAHMERY

HMl-aRUE1-bM b, LLFOIZ & AHNLD,

LR TKEFMADHBRBORE ©3b, 3) DE
FUMBE & L Tii % < O F 2BV TEl Centro 1940 NS
« Taft 1952 EW & (¥ Hachinohe 1968 NS BBWHN TH
D, Tensor 7L 5—1 019904 ~1999F Bk X
N ERREYBLUCAREBEREYOBEIE ST
Haxt@s LERHBEGR LRKOERTHS,

Q)DY A b, ARBEYH TIIZ0% DR I
THWHLHhTWS D, BERBREHOEE IZIX12% DK
ATHUVLOLNR TWAICEE 2, K VAV T LD E
T ltOMETCEINTIZOANER SNDE AT
HHN, BEBREYCRBEEREY ORI BT
X, A FEOERB 3T TV B EI3E Wi
EE DD, TOBBEIBRHECIo>THTLE FERRT
172K, (a) BB EERFERE S ARRENS L TR
RHWEDOHBRIFHENHEVHE VLD EITRIAEN
T, RSV EBL BRI (Vmax=50cm/s) (Z &
DRHVBERMIARD LD LB S BEE,. (b) il
B (EREEREBONAVARYOBEBLED ) &
DUVIIRER BRI L 0 A D BOERZET 5 BE,

(©) RASNTW2HBE TRIFIEC L 0 B EE
AW L 2ERBEIC L DG ERBRESE L K& 2E
ERD ., BRHVBBAMPDENL R85 N5
BRBE. BOEEIERCHHLOLHERIND,

Fro. (D) OEREICSWTIE, Flxidlennings HALKE
%) ZAVELELIHA BE S THER SN TV A DM
—BEIThHD, REDRBEBEREH OHKIH BT
. HIRBEIMOKX & AismiE#HR) (- L2 REL
SR ETHEA T Hachinohe 1968 D7 K4
T, ¥7-E THREY 0@ &7 58103, #hd 5m<
Bl—OBEILEANRT PLTH > THLRBHEER KD
ICEBRABL TKELL R BEMICHS IMA Kobe 1995
D HEERWT, ZRFNEREAERTH I & 217
NDHEIHIR->TELEN, TR TLEO L ) A% FHIZ
::fﬂ%tLrwéﬁﬁﬁﬁmﬁmﬁm%@w%Au
13, BlI-biZR4an<, 20%CiM- e VWEE Thoto,
t\EEEE%WWEﬁKBWTd BRI DAL FKE
& AW TERE #1EmT 5 &3H3 72 < . Hachinohe
1968 it AV =4 DA 4 6], IMA Kobe 199548 %
Ao so 1 slic@ &y, Zhid, keke | fizfasy
Ha@mEoEmM U THERLEZIBEULE) (CBITS 1EY)
RER) (CRIEL T, BREHEC T LHIR OB R
M4 2@ ERS - nighE W RIEIN T e hor

ZEIEDZELEO—REZEZSNS A, ORI
DNTRHEERTHZEICLT, HEREOBRIDOL ~LZ
DNWTEFOaAL FE2TLTEELL,

K2, BAHEE S LTRAIh TV 3MRHD
ERELBRLUE B A R~ 7 h L (Vmax=50cm/s) THh 5,
B BICRAETOIHRE (UT., amhRe)) ) &
HRE L IEREOPLORBEAPEIKOL ~LSv=80~

40 BIIEHRME S >R T L (2003)

&TE (A

&K (UMA KOBE i)
&R (HACHINOHE £i48)
CHarm)

HACHINOHE 1968 NS
HACHINOHE 1968 EW
TAFT 1952 EW

EL CENTRO 1940 NS

— —J 1)
IR
al | |
7 .

; ‘ i | 43 % 1

— 55

‘ 157
0 10 20 3‘0 40 50 60 70
AN R

(1-a aﬁﬁﬁﬁlbﬂﬁgib [ﬂﬁﬁﬁﬁ%]

"l !“ 1/(99 ’”\i 1 91 %]“ .."//
ERREL ' I V? :
i ‘ “ ;
#&RE( JMA KOBE {i#8) :]%13 | i |
! | i P
& 5 ( HACHINOHE {48) |19 " i } ‘
e : i i | H
! k i
HACHINOHE 1968 NS ‘ 188 |
‘ i i
HACHINOHE 1968 EW 21 ‘ ‘ ‘
| !
TAFT 1952 EW ‘ ]'99
EL CENTRO 1940 NS ; 199
0 20 40 60 g0 100 120
AN RE B
H1-b HEAANNERE) [RBERY]
500 T T T
Vmax=50cm/s h=0.05
200 | ;
L AT \
NG ALY
50 ‘ n J‘-“: ot o
o ; v
= P ;
= D ;
> LA
a 10 [j .
El Centro 1940 NS [T
Taft 1952 EW
------- Hachinohe 1968 NS
1 » | [ il NS
0.05 0.1 0.2 0.5 1 2 5 10
PERIOD(sec)

M2 HASHBIHOIMURBLEANRT MY



pSV(cmy/s)

pSV(cm/s)

A7 1979 S50W Vmax=107cm/s
A6 1979 S50W Vmax=108cm/s

TLHB 1985 NS Vmax=64cm/s
SCT1 1985 EW Vmax=60cm/s

----- A5 1979 SS0W Vmax=86cm/s - = = = - CDAO 1985 EW Vmax=dlcmss | *
--------- A4 1979 S50W Vmax=78cm/s =-=---=-- Sylmar 1994 NS Vmax=130cm/s
1000 1000
1979 Imperial Valley Eq. | | 1985 Mexico Eq.
1994 Northridge Eq.
N
/’ 4 - R ."‘. { ‘,- s \
100 == 'f'i 100 /[ : ;~
C w . N ’l ‘\ 3
ol g = ' ),
4 u‘-" ‘ \UE/ '--' (] i AV Y
Y > K Y L
. [7,] 3
Q- .
3 g aal
10 | v 10 wim
v AT
4l A
0 /// ,
A 4
h=0.05 Hrv B ” h=0.05 i
Y/
| [ ] ALt [ 111
00501 02 05 1 2 5 10 00501 02 05 1 2 5 10
PERIOD(sec) PERIOD(sec)
TCU052 1999 EW Vmax=132cm/s Kobe-S 1995 N317E Vmax=102cm/s
TCUO065 1999 EW Vmax=117cm/s Fukiai 1995 NS Vmax=122cm/s
_____ TCUO068 1999 EW Vmax=206cm/s = = = = = Takatori 1995 NS Vmax=121cm/s
......... YPT 1999 NS Vmax=72cm/s -==------- Sakaiminato 2000 EWVmax=57cm/s
1000 ¢
1000 [ 1999 Chi-Chi Eq. H 1995 Hyogoken-nanbu Eq.
1 1999 Kocacli Eq. 1 2000 Western Tottori Prefecture Eq.
A
A '
N ™NN T
o A
e AN WATAf e
Vsl A
100 e ‘ 100 = —s
7 v P ALl no ] \
'l ~~ ’l A = ]
WAl = T
fo 5 K, :
AN > Vd';
e /' [=% / 4
f 7 7 1 .
10 / 10 7~
y.a 3
/ ]
h=0.05 ]‘—“ h=0.05 HH
1 1 [ |
00501 02 05 1 2 S 10 00501 02 05 1 2 S 10
PERIOD(sec) PERIOD(sec)

M3 PPEBMERSOSRLCRREBENCROBURELEIRY N LG

SEIEHAMB S >R A (2003) 4]



900
B<HICRET DHRY
750 °
E
E
o 600
2 .
H s
Y 450 . ™
[]ﬂl ..m.: .~.‘
e T N
&R 500 ¥, “} C e
° ‘:..' e
.Q
15() 1 1 1 1 _—
20 40 60 80 100 120

A B #EE Vmax (cm/s)
M4 ANERIHVmaxs RREZRLSER

90cm/sIRE (R BRIV T TFRO S
LEBHOHVIIBEYEBEMNE F TOMEIIEL T/
W) tho, M2ORBEELARBHOAXS ML EOKE
FTAHRLANEBBLERBETH DM, ZHIL1924FED
T MERYERITRAOKEC > HERE [ KEEE
0.1k Dy EEFELIELOLEBBEIND LD
ThH 55 ~6), B, ERMIBV THESH Sh/-HE
B, RORAMSEOSM L -MREBOELERITE X
N7 L1661 K 3ICHIRT B, OB MEBICENT
ELED2E~IFEDHMIEZHTHLREEGHTH D,

WHREE S VRS T LADREKT —< EOMERT, BE
CHEFKEINEELE LT — i [REEEEED
Bt BT SHIRBE OREER & SEKDOFR) LWH Ik
ROTHHD, REBEREYORHICEBITEH A PO
EANLROBRLRERICHD LB, KRUEFCE
WTH (S#0FR] KESEBWT, AN HES
OEEOBESHOHMBHOMABREICETIEE L ORI
OWFFRREERT L, BT, A4+ EE L -AES
FRFEEFBNEETOEELS ZEICHE LW,

3. aRBEERYONRLSER

HAREL V¥ —RBEHEEET AL MERETM L 7299
HOHRBEERENOMBICEMNT T, EFFATHVOLH
FEBOBFBANHBEO LN TRERKOGABBEAMIGE
PLEOTANMRECEIAEERY, TOANHMBESHO
BokiE EIRRIE Vmax & OB TRI4 1R, M ES)
DOVmaxiI50~80cm/sEEER—BIITH Y, i1 biz ks
AERBEMISERIIRIICL > T “GES” Oniey 0l
NHHLOTHHM, £ 1345embh FTaREF S T
A, “hil, RERBEREMLERELOS VT T AN,
— IS 0emBEICERHIN TV A SIS L LD
Thd,

42 E3EBEE S 2R DY L (2003)

800 .
B<HBICRTTDIHEY
700 |
E 600 |
Kl sp0 *
f‘( 400 -( J :.
B R t?. .40
% 300 | 3‘ N
200 | . * .
100 1 1 i 1 J
1 2 3 4 5 6
X3 EBEF
51 24FREVBHE RBBEMGEE
06
0.5 F W< RET DHRED
-
04 F
R
o
Q03
:tu [ ]
&a . i
02 | Yt 0o
[ o 8!;0:..'. .
0 1 1 1 1 J
1 2 3 4 5 6
E % B8 @

(52 £A&RERMERTRYE AR DR

51k, REEEREYOBRKHEEICH T IHBRICE
BE2ARZEDRAR L OBFE THELOTHH, LEHEE
DENFEED DV Y B GBI E O I E RS
$oT, MERICIIHYD AT YINELTWVER, BL
TE 2T, K5-1UTRT RBEENISE R EDEAM IR
K RBIILEB - TRREATIHRMEBEAES 5 hdibih
B, K5-205t, EEEEOR TR AR DRI
EHRAMMBEL RDC LN > THYTHER A AL,
Whwd [AB6RE] TIHERnESICH L, 8L TEX
ERRERIOFBRENERHBRN—Z ¥ —REOF
INTHNT B0 LU T &> TWD, ZOZ &k, AR
GEDEERTRHABERERLELDERTEDIENRT
Xk,



4. HRENOABHME S EBVONREE

EFikom< , BEABREL ¥ —GBEBEEEZHSEN
HHE T 2 B0 G BIBER Y OR HIZHBV T,
MO K & 2% EEREHIR (- X 2R BRE A0t R LT 5 BRI
Hachinohe 1968 OLE¥HE% BV, £ /-E FHIR % %
B LT HEAITIT IMA Kobe 1995 DA%t AW T
ERBEEERTHZ EB—RIZITOhS X HiZke oD
Hb, B6iX. Zh5 2 > ORBEEI THROMNEER
TERFLIRE & E B IRIERF LI & & 351212080/ (Hachinohe
19687 SMAC L&A & # 5 233 54ERNIC ZER IS HBL Lz
RER IFT1200TH D) RLEZLDOTH D5, IMA
Kobe 1995 O FEGBREGRFRINERE T HEE THITH
LIOKIZHRERWVWHEOTHDLIZ EBEND, fhh,
Hachinohe 1968 X E&kfirMiic0BRENRI ¥ A
LTEY, MBEBORZBREICIINRD OERBHRED
LNHLDOTHD, ¥, HIEBIINEERZIRED B
EO0~—2nO®EATR LAAHES AR EIIBLT
IEBLAEEREFRLTWD ZEARB LD IIERHL
B, TOMMBER YRR Zh b 2 DOMR BTG
WOWTRLELONRRKT THDH (ZOR TIHFFTOT —
FE% 120fF) L OBFETI63.848 L LTNND) , 20D
BEZIBRESE I L Dl E OB O ZRIIER TH B,

& AT, IO MIBBIO R (T Btt)
DOERIT, BEYORBEERICEOBENDEE L
LT LOTHAHIM, #ITETIZ. £2THEH—O BHERL
BEART vLEAFL, 4 EOJenningsB#EH 2Rz
ELEAT FRe L D EIE B A R AT T L BICI108 T
D, Gi40BOE MREN A B4 XY, F0R KINEE
BIEES LUK EERIEDOAT Y XEERIF L, =
IT, BERSEARS R ELTE, WhWwd | FiliE
i) (19807 A i) (CBITH 2IREEFHHN—2
DX —REA NI PO RE SNBISEANY MR
Ak, £, 10O 8EEE TV Ota~td & 1,
Jennings et al. ) DFig. 1 DAS~DEIIHE L 2R % o1
T, FTEFHOEITETFVANRRLEL . EFADIIR
LR, £1 123, RARMEEIEER X OCRKE KRR
[ZOWT, BAMGE 7T ARI0EICEIT 5 RKE - B
- EIER SOEBREL R LTVW5 88, RAIMEE
RIS TR LI FERHEIC L DR K IFIBEORIT S L TKRE
A (QOBIZEIT D Amaxid519 ~418cmv/s?) | FK
AR Tt # OAERE OERIZE D93 ~39%cm/s &

1000 — - T T T =
Amax=818cmys*

@
S
a

MR (covs’)

@
S
8
T
i

JMA KOBE 1995 NS
s LA W———" i

20 40 50 L1 100 120

HM (W)
P . Vmax=90cmvs

-1000 .
0

X (covs)

JMA KOBE 1995 NS

R I R H i " S S

0 20 40 §0 80 100 120
KN W)

[6-1 JMA Kobe 1995 NS (D h:5RHE /28 BE s XU BE

0 (cavs’)

R (covs)

© 10 Hachinohc 1968 NS :
. L i i I H L i 1
20 4@ 60 80 100 120
W ()

[6-2 Hachinohe 1968 NS D HNEREE /3R HE s X B

1.0 : .
£ ost JMA Kobe 1995 NS -
R 06 — S I S
o4t

0.0 mBE -

0 -0.57 -1.0x -1.5x -2.0m
LA 25y (rad)

{E Hachinohe 1968 EW
& e
o
L3
.L:_{

) -0.51 -l.0x -L.5n -2.0x

RS (rad)
7 JMA Kobe & Hachinohe DAIEES 537

2EUEDEDR A LD LD,
%1 BE—BESEINRY MUEELSBAHE UenningsEiEH) IC& UER UIC10RWERD Amax & Vmax D/NS Y+
T t, t t t4 Amax (cm/s?) Vmax  (cm/s)
7L | sec | sec | sec | sec |BKME | HMA | FHME | o %) | BKME | BME | VIIME | o (B)
A 5 10 17.5 | 245 519 402 473 8 93 50 65 19
B 10 20 35 49 515 430 468 6 65 49 56
C 15 ) 35 65 93 504 447 466 4 54 43 48
D 20 60 120 176 487 418 450 5 49 39 44 9

EIEHAT S > >R L (2003) 43



400

0.16 (
350 | .
0.14 |
E
E 300 | o
E ¥ 012
Ha R ®e *
L]
g 250 | e e ° § o1l . *
g o ® e » ¢ ‘.
200 }+ . ® e . e o i o
p . o . o 0.08 % e
® o o . . I * * .
L]
150 | . 0.06 | * .,
[ ]
o 2 215 3 3.5 p .5 5 00 . : A ‘ A :
: . : 2 25 3 35 4 :
RHMAH B ROEYM #) + ’
RMRBL(DEE  El Centro 1940 NS BFHE AN HFM  El Centro 1940 NS
00 - 0.16
250 | 0.14 +
g el
E ol w 0.12 | .
" R
P & *
o 250 } 2 01 *e .
W ® . » o
: * s toe & o
& 200 | ‘ - 0.08 |
& o [ ] ¢ o ° °
. ¢ * L * .
150 | * ., 0.06 | *
(] [ ]
100 ; : : - ; , 0.04 : : : . : :
2 2.5 3 35 4 45 S 2 2.5 3 3.5 4 4.5 5
XBEE 3) RHAM (B)
GREL(SE Taft 1952 EW
B TREABNRE Taft 1952 EW
0.16 ¢
400
o | 0.14
[ ]
T &
E 300 L 1% 0.12 .®
N
Ha * * o ° = ® W
R 250 | < 0L} e °
k=l . 4 N °
& . s . . ., L
E 200 | . Q° o O K 0.08 } * o °
LN J
& * o ° " [ 2 LN X )
L ] L] [ ]
150 } . 0.06 | .
. 2 2.5 3 3.5 :1 4‘5 5 0.04 ‘ . ' ‘ ‘ :
- - )1}1 . 2 25 3 35 4 45 5
] (#)
RHAM B
DATRY:S i
SMAENIEE  Hachinohe 1968 NS BFREAMAESE Hachinohe 1968 NS

B18-1 AR (Vmax=50cm/s)C & D RMEELIICE R 8-2 3 FAIK(Vmax=50cm/s)IC & DI TREE A BT IEREK

44 EINEHRT S >R L (2003)



400

L ]
350 °
[ ] [ ] [ ]
[ ]
£ .
g 300 | ° N
. ® 00
Ha
E 250 | . .
& «
B 900t
- 4
®
150 |
100 . . . . . ,
2 25 3 35 4 45 5
R A )
KRBBELEMIEE &Rk JMA KOBEfI#)]
400
L]
350 |
— L ]
£
E 3001 .
Ha (] .
"é 250 | .
& . . b4
g 200 . . e
® .
is0 | . P
[ ]
100 . . . . . ,
2 25 3 35 4 45 5
RMARM (B
GRREMGE #x (Hachinohefi ]
B29-1 &2 BBIRAAE)C L pRmEEAIGER
2 -
18 ¢ * o .
[ ]
H 16} o
b=} ® L
ool
o ) o
2 12t ° *
[ ® Y
® Lt ]
[ ]
08 |
0.6 . . . . A
2 25 3 35 4 45 5
XA B (B

X10-1 RREEAUSCEL (Kobefisf] / [HCNA#E]

0.16
0.14 | ¢
L ]
Fol * ¢
23 0.12 °
KR °
-1
2 o1} . S
P ot .
4 .
k- 008 | e *
] o« *
0.06 |
0.04 . . . - .
2 25 3 35 4 45 5
RBBK ()
BTHREAMNEE & RE [JMA KOBE{r]
0.16 ¢
014 }
[ ]
ol
¥ 012 "
R ° o
71 .
Q o1}
; « ® .
e 008 | ¢ * .
[ ]
o o e . .
0.06 .
0.04 . . ! . o
2 2.5 3 35 4 45 5
RYAY @&

BTREANANGRE &R [Hachinohefi]

(9-2 SR(2 BRRANE)C L DB TREE A BTN

1.5 ¢
.
14
13 ¢ °
b=
& .
¥ 12} Py
R * o
= P .
: L1r O .
[ ° .
i} ° °
°
09
08 . n L . N s
2 25 3 35 4 4.5 5
RDEM ()

50102 mTREE AT DERIKIE (Kobefit] / [HCNAI#E]

EIEHAME S R L (2003) 45



AT, BABRERY ¥ —RBEEEES A0
{fi L - e A c ST, ANHIE 8 L g ST
BrOMGRE., VLB A TRHMTD, TELT 4
VU LE—] ICRR SN THBISEEIE. FOREHD
BERBEETHY., FHCAVWOLRIZETOHOAS MRS
L DB AAR SNTWABDIT Tiiev, £Z T,
Bl 2 ERUE & D HU TS EERITE X L7224 o S RiE
EREMCHOVWTHRHEO I THRIBHE WEE, Z
hENO MEERHBES]) "o HRICEEEYBRE
HTWFEE, FHOCEBEBLE (Z024H0 ) D
MIEOHHHEHMBLUBREOLOLEENTVD) ,

4, B8 I ORBHIHIBWTHV AN TWD
Fikod 3 >OBEHFERE (Vmax=50cm/siZEE(L) (X
BICERY, GEEEREYORK MR AN ED
B S ORBR TR LD TH Y, M8-UIRBEELILE
B, F7-8-213 HEEE O & TREH AR HEREIZ OV
TRLTWS, REEEMEERIT., Zh £ho AN
EHORMBEIC L ARENL LN, El Centro 1940 NS
WL BSERITSemBEDH D WIIENLUT TH 508, E
BB AT AR D L 20emBEICBE ELLHITH
%, Taft 1952 EW (X A5 &i323em% ERRE L TED
AMic o2 vEmicH S, E£7-. Hachinohe 1968 NS
CEARRERIIZN G 2E LD ORRRERHEL 2D
et Db, 27cmEEOINE BN RO A LIl
D, LEWEE OB T B AR AR, 2R3 B
T DL A5 523, 338 L WRVWEYAE
TV TILL0.08UTICBEE-2 TV D,

5. 9 IR B DS RI T LD R B
MOISERYFLIZLDTHY ., IMA Kobe 1995 D748
et % B CHERE L 72 %5 7”8 & . Hachinohe 1968 (OA7HH
et A RV CIERL L 7255 RSOV THEBRRAT L 72, 2
nHORER., Bl IXRBEENICE &I L DB DA
B ThH D0, K8-HRTBMFHEREE) 3 B (Vmax=50cm/s)
WEARSEMEY LML CRERHEARL CD (K8
S RO DRI B OFLEE L TERENE DR
=& BTV A) o BLY 537 KobeFI D & R ERIT K
ERGEREYRL TEY, £025~35cmD GRBEEAL
ISEBARLTVWD, ZOZEABIRNTHLDIZ,
R10i2id, B6 RO 7 (R LI B4 H ¥ 5 Kobe
RFDE R & B & & HachinoheIFIOD &7 (- &
BiSEREDHE, EREDEY LOMBTRL L,
EHDEMN A B EICARD LHEC LIS ERITEL
FAZEIREDONRNE D THD M, ENEAMZ.SHLL
ToO&BEBEREYOLEETIY, BB EMCEET
BB LETAEANL Y, EA PR AN R
TIHLMEU EICR B ELALND. ZORRIC, H—0
HESERN MACEDERLEETE TH-THE
ORFEHED FERIC L0 IEERIII M) OREN AL
NAZEERBHICRLELOTHY . ARBEREYD
HWAIBOTIIA N BB ORI B 77 0 (LFERHEIC D
WTHOEBITIRPERNGOTHEZ EBHND,

46 E3IEAIRE) S >R L (2003)

HIB B R & R EREYOMBICER L OFRY
ROV T, RREEBEREYO KX LRI L
HLOTHLLEZLNTWA, £ Z TRAC, EEEE
DEEREM LR L LT, MBEHOMHBECL IR
ICOWTEATIZD LSRET 5,

BEMHETNE L TIBPERIIF — D 9 R SRCIEE
EEL., BRAMERAISFIGEVLOE LT, B 1 KIE
R OEAE BT, =0.784. MEEEhB%E Lz, ~—2A

2 —{FE(0=0.30, $-BBORREMIBIZLST—
#iZ8y=0.Tem, HFREOETHET L & L TIIFED D
=BT A V28, TOBREMHTTNICK I D4
OARTLETVA~DICE VIERLZE108 (Wb B
BEIEARY MVEE-) (XA BREMIEE RO DB
HEFLEOLOREMMICHOVT, F0E X FRASFEE
11-1S5T, @ FRASHIC OV TTEaKEET LV ED
BRI II A b DbV, BETREMEER (F
BbbR—Z LY —CH) X EEBGEREOEOAR
B CEHIgICK X 2EEZTRL TS, iz, F11-2{3,
KBOWHBEERIN - XL ¥— &% F O OBMERET L
X —ECHELLFEICON T, BaABET LEDLO
WUBEO B S HMRHThHHM, MRS REVIZ S8
MBI = R L ¥ — BRI AT RN HE LD,

L AT, K120k, 1968 FE+B rhRIC BV THARE
TEH S - SMA CHRB L EROEWR /D IEE R LI DV
T. 0. 1855, 0B T OB & 9 /0F L 12 BAi
BT 4 VY — %KL CROIMBEERIEFZEEZ, 1
5 R D RootMean Square IEFIE (L » TRLIZ 6D TH D,
B O& FEIIE S ONE LI, UL T O 10fEORE
7 4L F — IEEREZIRE L, T i KON B IR R
ERLTWA, ZORMNL, BEABRSY O F B O/
BTV A EHINEL 2B LAV bR < 2
DIk, BREEFERAMIAGNEL BT BN DR
MUCdH BH, HRBENSZIRERME L L Tl — 2R ThH
Do FIT, BIHER LT-40BoEEENIMZ T, =
ORISR 7 A LY —BICEBRAED - IEOT
FRACDONCHI0H, H30EAME T, RFHT0 B DM
MBS LD IBRET N OMBISERTEIT o1,

1313, TOEOKEHRE C L 2BBHICERAFE
EEIEE L OB TRLELOTH D, 22T [EEH
i) L. 2o OMBEREYT T OMMR 1 KE
HEEIN0.THTHD Z LICEH, 0.60~1. 15FOIHEIE
WE7 4V F— % Lo NEERE R 2B WV TRNC
S0cm/s2 & M 2 THb R %2 50em/LL T & 7 B THO 20
X (elapsed time) & LTEFEL, K130 LT
BOREEMRLES SR TEY L-EERT, FEHHE
WSy ORI/ XV, HRBIOMHEEEIC LY 26
BifEDNT Y X BELND, FRITEREOBIHERINERE T
FILF¥—10) ORBEEEH | BOFERET AL X¥—&THE
HILL-ETHY . AEEERN & oMBizsm < (=0.87) |
ERHERL0.573 05, i) 2 SRkISEASRE A8 2 f% 1 ey 1 TEEMER
UV FR R P L ¥ — BTSN £ 2 B,



FHRMEMLER (cm)
E11-1 SREBETIOFHEREMSER

9 1
7_
. i
o
O 5
—
w
3—
| T T T T T T T T T
0 10 20 30 40
FEA(LLBERUTT XL ¥ —

112 ORBRETINOTIIRELBYBIR T RIVF—

Ll E, HEBORIERME IS T, ZO A% L
EYOHBICERICVENLEXDEEBEZL 6T HLOT
HY | BHRAANMBHOEMICE 2> T ZomIC+
I BEEELSTRLERE LD THDHZ L AR L 7,
fBL. Lo FiEasdHIE ST AlenningsDJ7
B (CHEL L FEEAVZLOTH 55, S%ITWED
REWS VO AR KT AR OE &I F L4
ERALT, BRarEDTOIHFETH D,

NORMALIZED ROOT MEAN SQUARE ACCELERATION AMPULITUDE

0

0 20 40 60 80 100 120 138s6c
5 0.1— 0.2sec Amax 38 qal

g ! 20 40 60 80 100 120 138ssc
5 0.2 —0.3sec Amox 42 qal
I.%« 20 40 60 80 100 120 138s8c
3 0.3—0.45sec Amox 70qal

8 20 40 60 80 100 120 138sec
.5 0.45—0.758c  Amox 74 gal
|g 20 40 60 80 100 RO 138sec
I(())j 20 40 60 80 100 120 138sec
"g ! 20 40 60 80 100 120 138sec
5 1,5 —2.2s8c Amox 56 gal
I,g 20 40 60 80 100 120 138sec
.5 Amax 44 qal

2.2—3.3s8c

I,g 20 40 60 80 100 120 13830¢
5 3.3-50sec Amax 28 qol

° IL\_ 20 40 60 80 100 120 38sec

MEAN VALUE OF
DUCTILITY FACTOR

300} CORRELATION Coerf.: 0.87

By
T

(12 MedsiE iR T « VAR — HEREERF ZIRE
Aomori 1968 EW (19684 + B h HifR)

L]
L]

o. o o M o : .
O L4 [
.:o ".‘..'\' . % R .
[ )
2_ L]

L]
Recression Coerr,: 0,05

0 20 30 40 50 70 100
DURATION sec

Mean DeviaTrion: 19% .
W} .3
200 +
~J
<<
—
o
-
[=]
~
:IOO-—
2 -
Z sor
o -
2 0 Recression Coerr.: 0,50
60 | L L I I S S W
1o 20 30 40 50 70 100

DURATION sec

X13 OBEBRET/IOHPHICER (7085 HRE)]
(RIS EBIERO® X 5 1 FHME,
TFRUXEECBIER I — R L ¥ —)

B3 EHARME S R T L (2003) 47



5. MREOAIIARNE S RRAOBIRARD
AECIRETIT, HREIOMHKM O RIT T RO S
B ESHGEREYORBIIOVWT, BRIEROBETICEDS
WTRET 5,

4, 1968FE+BhHIE (M=7.9) (CX-> TERBEIZhL
SMACIEAMITT 5, ZOHIR ONiEE & SMACE RIS
(\F - B - &g - EWO4HE) Lo BRFREZRIL4
(2. 7 ABRSICET BACE 2 55y O NN5E HE REZ) R 8
RUOBHEES A 151K T, Zh K OAFEZES
BMLTUTOMANFEOILE,

(1) B TR U F RSB 4 5 EROMHEZE
PRI O 4AMEODT TR OVEPENFELS, £D
RBABEIT0.25BETH D,

(2) WHBEICEZE TAMBICH D IN\FOH (IEZERMO I
WHNTHBBTHY . BRRHEEZ0. 12BETH D,
(3) NF L 2R BB T (ALET 2HERORH

1. EMENFORRBBLRERE RS> TH5,

(4) BIBEIE ) & RAFMICAIBTHES OSMIINAF
LVEIIHBO LD, BREEIR. BRETHD,
(5) Bitg & LK T 2 A OAFRE 2 FitT IZITERR O
HKThy., FRASTOFMERICLDERITPIN,

CORRT, BEARAKMBREER S~ ol
A=GFTFINEEEE Tho L 2 BEX T, UTO L
HICHMAEAND, FTHEGEEE & EBEBEENFE L
THDHERETDH, ZOBEBEEITHEOBB SO R
e, BABENGIERREELZ ALV AESRSE B
HhEBLERGDEND LD, TOHETRAINDIER
AN ABE R D, SV ABIT R ESEFA LT
A0, SENORIRINZEST 7 — U ~IRE & ITEBM
FICFA—ofpER TEREb I, AREOMHEES
bl O TEPEN &L 2511, BECIIREREEE
CHEMGIEEE I IIETOESSH Y . £ RIFEEHH <
7B ERDTOMEEECHELENELD D, ERMO
W R U HES SRIIEEEZ R L TV, FOES
BT OB RS D H DI THAIICE Y, 2 & REH
BTERTH L, BRECBEEICEKGTFTI2EAERBOR
EEROEL . BREBOEZ FHEGEERE Tk LIZEH
BRESITHLHELEYEOCERLTWAZ LR D, —
FrhegEFmchr8RA(EE) Cid. BIBFLOEIC
ZORMEBAANL bh, BRERUCAHESSHITLO S
W45, E-WBEICERZTSHR R TR, $ARIE
& OB R & Rk L TALIBZE Sy sy fi i3 i & o0 th R0 72
Re#RD,

Sl k. 19684+ B A ROGIARZE 57 /0137 1
VITF AT A DRENHBICEBEINTWDZ E, £
FO/HERASNAFEOEREbE LWV IBBALESICLY
MPTEX B LN, B, FERISICBITHAKE2
A OMAES RO EIB CBETEIRETH
B e Xy, (HEESSMIE L CIERIRICE T S Fadt
Normalff 5y & Fault Parallel 53 D&V &/ I, 0 & $|r
THIENTED,

48 E31EMAME S > R 4 (2003)

£414 19685+ B rithMAMETIEE & BRI D AIRBILR
(MR [EAOHRIE T 45— o KTy 7] kI (ER)

3 300 — Xh0 :
T o y i K05 | SN A
% _—W—-— W |
(= i = aalla.
E 50 100 o 2% 0sn 1ox -l5x Z0x
%) (sec) {422 5) (rad)
(a) ZWINS (190km)
% 300 £1o
o o__%.-.—-——-—ﬁ Z*30 ] — S S
k- ) W
: —20
-+ el

o2

50 100 150 "0 0.5z -L.0x -l.5% -2.0m
5[] (sec) {4 % 53 (rad)
(b) ZEMEW (190km)
3 300 ' ‘ ;‘SLO
%°“WWW%M 5
“=-300 X 0o 1)
=300 T S 0r -l.57 -2.0x

50 100 X
] (sec) (LHI 257 (rad)

(c) #ARNS (310km)

% 300 £1.0
NN
& X
= Ol it 0.5
g-aoe 1 %0
() 50 100 50 #0057 -1.0x -lL5r -2.0x
WER) (sec) (40 7% %y (rad)
(d) #FZREW (310km)
“» 300 E1.0
"\5 0 ’ :ﬁ“os |
2( —WW' - i
& 300 fgoo :
] 50 100 50 270 -0.5n -1.0r -lL5z -2.0n
58] (sec) NI 25} (rad)

(e) AFNS (230km)

“n g
3 300, -5 1.0
2 Ko«
g 0—%‘-—""—“——" - go‘ 5 {
=S-30 i
=300 50 100 B0 B0 o, ST0n -L5x 20x
15 (sec) _ {4 5> (rad)
(f) A\FFEW (230km)
I <
3 300 . <4§l.o
g OG- —————| {30, 5
® 300 _| %0 x
= 0 50 100 150 = 0 -0.5x -1.0x -L5nm -2.0n
5] (sec) (LK) # 5y (rad)
(g) EENS (160km)
% 300, il‘(‘
= R, -
.% O el o eme - U e
57300 30 R e 1.5z 2.0x

100 .51 -1.0=n
WEI (sec) PG SY (rad)

(h) EHEW (160km)

15 1968F 1+ Bt mARDNIREERTZIBE(NS AL »
EWRS) EAHAEED DT [0 NiR R )



6. MRMENDOMIBEE S RRIERE2)

NIEE THR THH1995F KRB R M=7.3)
KB LTIk, KT OMF « KBK - %48 - [l - B8 -
ZER - BHOSERIAL. KIRTAEEBEHCBAX
NI HMBEHILEE T 5,

B16 (20 EREZIRE B E AL FRES Iy AT, £/
K[BETORLEICE LT, BRRUSH OB Z1T
25 X O, BUTH RO BRAERZI A0 2R Ok
e ORE L AL T —4%2RELE, Zh iV,
ZOMRICBET A MESREIKDOEIIIZENT HZ
EMTED,

(1) BELEF COMBENRI L Til, BABETORER
HACHHS U T MES IR OBPEI S,

(2) BREHECO~ 140kmTEE O HLG COMFEES #1318
B SIKEE T, BULEbD Lo TWE, B
GROFAEOB SNLTHE, ZOMRBITANRY
T4 MNEL 19, B D S EEID B RIS
B LI OMHESBEREFEEZTRL TODHEHR
Ahd, £-, NHEEOBEMNLTS &, Zhit,
ZORREBOMBTIIROTOMBEEMZTL AL
FeEFIC SN EET D, RUZ ORI LE
FMERIZEASEN. LAEERL TV,

Q) FIABEDIAOKFE 2N LD ERIIBRHTE 518
EThHHZELD, BRIAIZEKIT HFault Normal sy &
Fault Parallelfl%y. & 5\ iXRadialf4y & Transversefil 5y
EDBVWHNIVWLDEHERTHI LB TED,

7. HRBOABIES WROBERNN

Wi, HUE BhOAT AR (- BRI MR oD BINESEF O %
BIZHOWT, 2000FEERUREEHIHER & 2001 F= THIRD
BREHEYBOTRNT S,

20004E BRI IR (M=7.3) {22\ Cid, KiKenet
TRABEINTWA2ITHAICE TS, hFER B (RS
GL-0. 1~2. Okmi2®E) D KFRI DT —F &5t Lic, =
nHoHL, 4ABRIME TOMBENNEE FLREE 20
PR EELIT-UIRT (KEZ2RTCOWTIEF
FIRRSY (- L BEINNEND, T2 TIEINSEGT D A& 7R
L1z) . HiEBEIOA FRREIZ OV T, A ESSFICE
AR KEEMICE > THEESHOBIREREX
B, FOEERVWCEBOSBHEDERETEDL &
i3, BISRL @Y ThdH, 22T, MHEERHFH DS
B ARTHRES L CRAHSEMEEL G-, BREHEAY
s & > CZ MM AR LI REKLB-1ITRT,
Zhk v, BAEE IS TEENS L THERTFH
TR TEAM, ZhIBREMNGHNDICL B> T, R
O BEEDELENRKES B EEEKRL T
B, ¥, bt FORRALETHZ LiICLY | H
WEMIC L A AHRE SO NSV ELHRT
B, 2B, TOBIIBWTH B L ZONHT OB
EITABEHICT5 0. [RBITRRXROMBRARLH
BRI BEROREE DL I T2 52RB LI, Thi
V., UToOZ &BEnsd,

)

' €
Emoo ﬁl.o
% of » : @0,5»—]
1005 50 100 5o 2%% 5x .08 l5n 20x

%1% (sec) {4 #17£ 7y (rad)
(a) HENS (20km)

:‘;]nnn - ®1,0
= "f = WO':—“
Bl : 2

000 0, olallla
100 50 200 -0.5 Or -1.57 -2.0n

50 100 x -l
i (sec) (LK1 %) (rad)

(b) #FNS (20km)

'gzc" iﬂ."
g of g : ﬁoﬁ
# 00 . Fo.0 a .
) 50 100 150 2700 -0.5r_ -10r -l.5z -2.0n
IE] (sec) %S> (rad)
(c) XBRNS (60km)
% 900 £1.0
-}
:Q 0 '_J-Y= ﬁo.s Y
200 2ol . !
& 50 arirc xo)o 150 2700  -0.5n -1.0r -lL.5r -2.0n
[ sec. LK £5y (rad)
' (d) FEBNS (100Kkm) ™
% 0 %
% 20 Fro
c o | Tos d
H 00 F o :
E 50 100 5o 2% 0.5% “los L5% 20x
F§18 (sec) (i 48 253 (rad)
(e) B ILNS (120km)
% 20 — R0
¥ o Tosl
o B . :
200 50 100 B0 2000  co.5% <1.0% -15% 2.0z
W18 (sec) (L5 (rad)
(£) BERNS (120km)
""\E 200 Lvﬁl'n
g‘; o_+—‘ o5
o ! Z u :
E 50 100 B0 B0 0.5% -10x 15x 2.0z
I5H] (sec) i #1257 (rad)
’ () BHRNS (140km)
‘g 200 ﬁl 0
?E 0 : @0 [ S
& W
B : =z k1
200 50 100 B0 20 05w -los -L5x Z0x
(] (sec) (M1 25y (rad)

(h) BEHNS (170km)

£116 19955F S MEIRASHB AR (D HEREEF FIRE(NS /L53)
EAHENNN (ORI RRER]

(1) HAEEIZ & YV BERIRIBIE KT LD 0, ArFESS
ST EAEEL LRV,

(2) NLFBZESY A OFAR & S KRB EICI3A B2 BaiiEAs
HEHbiLs,

(3) BRFEEEIIS U B0 Bt 2 AFE 22 « &K
HEBICL-THHEATHENTE S,

BRI, 2001EETHIR (M=6.7) 2 X 2 HIREIBAI
OV, KiKnetTARIN TV A28 07 — % %
L. £ ORRAXKI7T-2 L X18-21ZR LTz, H17-20
INEERLRORMEMORS L MBREAERL & —BRIET
WA ORIT-1 L OERAEE L2, BREH ST
rEBGEOMEAICET IR SR IND, RERS
ERHTE (- DV TRL 2K 6 & Lh#k U TRARE S R D4y L
Hh, RREORRENM COBREEREOMEM BV
TEULTWAZ &, EEDOEL &I+ 2EMmA
BMRGIBERICEK - TREDZEEZRBRL TV S,

EIE A MBS DR 4 (2003) 49



rg-)nl\ ég:l'n %4(\1\ : il'o
o 0 R (5 Y| S = 0 T 7] S U S—
B +_—— 4 o “"f o
H ool . 2 __II. b : = J ;
|0 50 100 150 ‘-—‘10‘00 -0.57x -1.0x =-1.3x -2.0n 54000 50 100 R —'Asn 1.0z -1.5x% -2.0n
[ (sec) (L4 5 (rad) ¥ (sec) (LA ESY (rad)
_ (a) BRI ERBNS Hr% (30km) N (a) BIR L AHFENS HR (40km)
%20" N %"A % 400, ;:.e
% 0f ~4» go.' - - g Of——tm- ;‘go.& SO o -
‘=200 0, L—Il- = I
520 50 100 o 20T 05r Lo <I3% 2.0 =10 50 100 w0 200 08 1.0r -L5x -2.0x
5 (sec) i) 2757 (rad) 1§ (sec) (LI 7E5Y (rad)
. (b) BAR R E(RANS P [GL-0. 20km, 1. 6km/s] . (b) F 4B FNS i [CL-0. 20km, 0. 8km/s]
Ty [EN o e
E 40, » /:51‘ T E 100 - ﬁl-o
b o_*; #0-3 ! - = 0—% PA -
& " o= [} b : Z il
-40 0.0 alke Z-100 : .
2% 50 100 o 2005 Ton isn Zon S 50 100 o 20 .5e Tox “I3x “Z0x
W56 (sec) (L7} (rad) W) (sec) (i 6 &%) (rad)
(c)M@ILR B ANS & (102km) () thaBEr>HNS % (107km)
% 10 ;m } \; 100 %1.0
% Of— e pp——————————| 2&0.5 | % 0 w05
=
S -40 0.0 f =- . =
2% 50 100 B S0 0se Tlon ciss 2ox =% 50 100 50 B0 T0.5x 1.0% -Lox Z0x
1§/ (sec) (LI %5Y (rad) B§{H) (sec) i &%) (rad)
~ (d) L% B 4NS ek (GL-0. 10km, 2. 5km/s] N (d) s O BEe> NS St [GL-0. 20k, 2. 4km/s)
\g 10 bR \g 20 ‘ ‘;)‘rgm
e o..*_w.—-—- ﬁo.s % 0 Ho.s
. Zy 0 atlline. " ; Eia 1T
2% 50 100 o 20 05w -lox ik Zor =& % 50 100 o 200 0n -1.0n TLsn 2ox
WER (sec) (L HI 5y (rad) T (sec) {40 7£5) (rad)
(e) BIBRFHONS iR (208km) (e) SAEEWRANE NS 1% (209km)
\;’ 10 gl.o \3 20, €10 ‘
é owu— ﬁos g 0 ﬁ}o 5 )}
" - = &
-10 anfline = - allilln..
2% 50 100 s 2T ose hor ion mon = % 50 100 e 20 e T s 2.0n
B§] (sec) {4 #1157 (rad) HE] (sec) {2 1 5y (rad)
_ (f) B HBERFTONS P [GL-0. 20km, 1. 9km/s] - (f) SAERAEVINS i [GL-0. 10km, 1. 3km/s]
\; 5 g].ﬂ \: 5 ; \;‘:1.0 ;
g 1] S WJW ﬁ0.5 ;; Ob—. “w”h” o ﬁo.s . |
R . H ! £
3 - 0.0 =g = --
| % 50 100 150 ¥ -05x -0z -l5z -2.0x = % 50 100 o 200 0 sa Thon 15k 0=
511 (sec) (LA %5 (rad) E (sec) {40 4253 (rad)
~ (g) KT BIEAINS ti® (306km) N (g) REARFFONS Hh® (307km)
% 5 \‘::I.(‘ ‘ g 5 ; ; ;le." ;
g Of - =+ = A it ;@.05 i X OO ___W...__._._.‘_. ;EO,S - - ;
. 2 ‘ Cats =R 1 = .
= 0 50 100 150 2905 1.0z -l3n -2.0n =7 50 100 150 i>-‘0“‘0 -0.5x -1.0x ~-1.5x -2.0xn
%1 (sec) (AN %7y (rad) E (soe) (2§11 %5y (rad)
(h) K45YEEPINS P [(GL-0. 23km, 1. Okm/s] (h) fE R HTFINS sheh [GL-0. 30km, 1. 6km/s]

B17-1 2000 REURTEABILAR D HIREERZIENS i 53) & B17-2 2001FETFRONERERZBINSAS) &
LEES T HIBESSITh

[Opsmimng, [ NizPRARRIES L 2OMBOS BEE] (OMRemE [) NP eRHRERS L 2OMBOS BEE]

1.0 ‘
0.8 i ‘,
. — % (] S— | - -
S IS >y ) B - .
%, l ! Y
P e 2 S — X S
) L 0.0 D dbii -, W, 0.0 MR CI
"0 200 400 600 800 1000 0 200 400 600 800 1000 - 200 100 600 800 1000 O 200 400 600 800 1000
Y (km) B Y (k) A S UR I (km) % I (k)
(a) & (b) P (a) & (b) p

£18-1 2000F REVSFEEEbR D MRIER — B ASAR AR £918-2 20014E=Y vk (D MR PR — B ASARE AR
[217THL S ONSELSY R UEWRL Sy & 71 v ] [242H1 S DONSHLSY R UEWER Y 2 710 v b

L AT, 1968+ BE MR D SMACRBA A ADZE M O THD, REEOBRSAER UMK - Hih FRE A
DI —NTIC I s HRMM & B CHIEL L BBe OT VLRSI T, Th b0 RELBHRE O
BT AHRDEEIC LT, TE@YEALBERZERD AREZEFHR: L Ta—V-pHAHTELLICRS 12
BAR & L0 LC o Zhhd C e R, HISIORTImE MR, T XCEM L. SOBRE L L QICRERICT S ICER
BonASHOFERECIT, $XCBEORYEBIELD  LEVEEILOTHD,

50 3EnAmE S >R L (2003)



8. MRS OMEFMEETALIEw 2ETIICETL
b B¢ BN =¥ (i

A TIE. UL BB OIS MICE T AR EF
AL #&HA AN BEERFEOF LR EBRORA L
LT, MEBHE OB S 027V TE 26N EM
HE 7 —) T iRIEA MAS DY CTEBEL (ERT D L &
bio, —RTESERNER (2 Z TIISHAKEZ AV )
FEALTHEEEARL. ENOL DB AT MLk
T 5 GEEFHROEMIITMISEBBINZYY)

BIEICR R E DL LEESNDZE THHHM, B
BAFE - MEREOMBESFEBIZIER LD L 2D
CEREBACLRERTDHIENTED) , ZOZE
3. MERBHEOMBESFEEERTH Z LKLY,
WAL L GEIE RS2 E T EBBELEMT
XBZLETFBRL TS, I T, w2ETATHEILN
HIRIERE & BRI OMMBEARARSDEDE I EICX
DEBBEATEL, Chil—KRoHEERF EREAEAL
TERLEHMERDIEEA R hABBEBEICITHETX 5
L ERAD, Thbh, BESEL LTI, HEE—
AU b Ea—F—REEEIC L > THE X L5 ME ERIT
AN MVEBICERED 7—) IRIEZFRE L. A0
Bt L LT3, B L M RO M ES BT IZE
LD eRaME2AAL ¢, IRBAKOT7—Y =L
HEEREICOERT S FELAVD

1942, 4 HIBA MG E L THEEL 2
EOLBEEFER LT,

K19 (121X, 19684EHB B IC s i DAL EHER
RUEHERNFCMET 2T M&ER 2R T (HETL
12, ERICOWTRBRSEFEOKKnet DB a—F
IBUHO6E R A5 EIZ LT, £HLNAFIZOW THEEFE O
REBECLTHRELRE) . B L ERE C—RcEE
ERE#RZEALTCARLIZHEREOEERARY bV

B, BHBECLALOLEGRBEETC—HRLTWA

19 (2) (24X, 2000 B REHHR 12381 5 BIRE
BREZEOR R, £ K19(3) 12132001 35 THIR
WKRITHHEBHOBR 274 (M €7 /U DV T
KiK-net CAB SN TV DBV )., I HDERIC
L Th, BB AR M PBRIBEARERLS
Ialb—bhLTWVBEHBTED, BB, CHL AL
B LTI, AREINTWBT— FHEIMI00mE TTH
A1z, SHIERE 1200m/sO AT & HAg - R L TERFE
PEA L, 9E-. NEMGFOMBERITLSEOE
. ZZ£ L BB ER L LLBARVAIICEET S LD
LHRINS, ZOBE., MBEIO AKN B AR AR
EEPSHEEHE 1200ny s - LT, mtEoBEE
N HOSEHEEMN KX V-, HIRO BB ICIIX
LR EEI RV EHMINS,

X119 (4) 1%, 19954 L R R (o381 54 gl
REETORBFADWVWTHRNLELDTH D, ZOBH
SETOMM L Cid, BB R LU X5 ikic
IBEGEL TRV, FITI I TRERA ST, HhiksE
EOETFNALERA T, Thbb, ZOkRRHBBROEBES

BRI % BRI

RELRBESE pSv(@/s)

BEUMELE pSv (a/'s)

BECURECISE pSv(a/s)

SLLEBELSE pSv(a/s)

10.00

10.00

0.01 sl

(a) MFMEEZRENS (20kn)

0.1 1
B (sec) °
(a) Abisid 2 WINS (190km)

FEHLURBCESE pSv(a/s)

10.00 o

8

L4
S

0.00 bty
0.1 1 10

fAM (sec)
(b) HFFRMJ/\FENS (230km)

(1) 19685+ hib IR

M (sec)
(a) MARIA(EI KNS (13km)

FELLEELEE pSv (a/s)

10.00 ¢

nml(ssc)
(b) MpAR JA{=ZNS (30km)

(2) 20005 WERMZE SRt M

L 2

1
M (sec)
(a) 1K &R ANS (21km)

SRLCURERCE pSv(w/s)

10.00

1
JAM (sec)
(b) e JRBEHINS (45km)

(3) 2001 £ P

b R
Gy e
- EmARE

0.1 1 10

JAIA (sec)

RLLERISE pSv (n/s)

10.00

- EMAAK

0.01 sl

0.1 I 10
J8 ¥ (sec)
(b) #F MRS EEN (20kn)

(4) 1995 RMMMEH M

19 w2ETIVC & MBS UK & SUR O BILUREE
WEART MVHE (h=5%)

(@Y7 - £3:51 3

w3 E AL B S >R U 4(2003) S



BRTECIR 2 uE, EH 1 R T E s ic B L
Tk, BRHISETOEII0MmOERENLOEELD LK
S IEEERE A SOnDAL B ICFET D BV B O R ED
MRENWLHETE ZENTES, ZOE L, EFREOH
BHOARIISRCHELME TIIR<HADIILIRET
BLOTHDH I ER, TOEBEOERVERENGE
AWBEN AHT HEBEELCINEBHT LOER L
L. 2O HBHABLBE > TWD LI BT LA
BELRE, RI9W ICMITERERTHS, Sk L HEE
DIVEZRZ MV BRI OB %2 B2 BETHRT
ETWAHETAH, ZHT, 2O XD B EDE
B, BEO®EWALE (CH D A i BEIOD ASNLE » 18
EFL. 2OLICBRAETOXBHBARE LZ— KT
EF ARV CHBEBIEDBERS TE LA REELTRL
TWA,

IOFEICLDE . AR LA LM REBRE O
AR RV HIRR D BLEE R H A8 % SRR IR (K98
R1.00OFEK) T-H L, FIC, Boh/EBREIC—K
TEERMAERABERAL CAM L RN S BRE O
BEARS MY 2EEMLRERLD LD, Th
X, ZOFEICLY MBS, ERELVL EESbhvTn
rERYESLED THRER L I aLb—TELH L
ABEHRLTNWD, 77, BYIRMHERMEE RIRTL &
X DEBRBIDAWVEE AR ML AR MR SR
TEHIE, RO HA T4 LI MES % I
Uiz, ARt ic 4 2 S BN BIRE O RA W HE
THHZEHREL TS,

9. LTV

BRI EBENCEEIEEINL T - A HE
EE LT, AEEEREY OHRFENNERLINA TWH
HRABENUE & BEBHERL TV 5 R SIOAFE R
IZHOWT, ZOTEMZERSVOEAEE | TFEHRY
B ERER A, 8 TH 2R H AN BB (ERL
FEFERL I, ZOBBICHOWTI, eB45% & LBF
RERBEIHE T FETHY, ZZTiF “PHHE”
ELTIHMW-FidhiEdENWTH S,

W it

R ICBOTHE U BB E e Mo B
HEERHT —FDOBRIC OV TIL, HEE., AERBE
WEH, TX T4 T4 T VT =R, KM,
BB AR, ACKERET. G HETFEAT. B KRR, KR
B, 5, BEBFE, AARE. ZZHATERE
DEBBEOZTHRIBHAE WEE W, ARBREE
F—TensF 4oL é—] oMEC>WT, Bt
A — iV EEE EROFERLERICIWH A WK vw Tz,
¥, KX TR Lz | BE oK) (TS
HRIE, BERHE SR H ZOLRMER & OLFE
I L0THD, B, AREEMRIMMG —Fo
F— 5B OEEH ARAT I TE T ¥ KFT FHRBEEs
DIBAEENHKIZLDE ZAKTHD, LitDiEHA
RUOHRIC, BREOBMELETIRETHD,

52 EIIEMBBE T LRI L(2003)

£ E XK

1) E+R@EFERBRERRIIIME 2001 FiRE
R OWERARR AT A ERTE. TFEREF, 20014348
2) AERBEYV¥—: TenFao L i—] .

No. 424~No. 449, 2001478 ~200347H

3) ILFEAME - TARREKRS - EK : RERE - RER
FICHRAINIBRHAANHBRBOBEKR E Zh b DR
B, ARBRERESHNBEE, 155, pp. 77~82,
2002464

4) Jennings, P. C., G.W. Housner & N. C. Tsai: Simulated
Earthquake Motions for Design Purposes, Proc. 4Th World
Conference on Earthquake Engineering, Vol. 1, 145-160,
1969.1

5) BEME BEEBEDENRE LARABANHES
O, HRE 288, HF46%., pp. 513-532, 199443
A

6) BEMY  MREEOLE., [HEMNE-HNERE T
RICLIHBHLREYONE] . BEBE S,

pp. 226-236. 20004E6 A

7) KWINEZE, ‘S E —, KW, BET : #REOAHE
Btk 2O RCBT 0%, EoEHEAME LY v
KT U LHEEE, pp. 201-208, 1978.11

8) BEME - A . HESORIBEFESEERE
HOHBILE RICRITT IR, BEABRFEFELRE - UM
TEHMARE, B5%5, pp. 121~124, 1981434

9) RFEME - WAE T HRBMGEIFHG EFRED O
MR = f L F— Il RITTHROE &M, B
BEZSPE - WHHRPFRE#RE. 5 5. pp. 1256~
128, 19814E3 A
10) LE - BESOMBBIRG H R R KFEHRE.
19804
11) IWHRHE - BAGMD | (THHZES L R L I3EH
HEMREIERICETANE o1 (HBEXNML
RS OMRICETIEROE R, B ABREY
SHEERWICE, No. 553, pp. 49~56, 200243 A
12) WHRHE - RAGMS : (HHEES L EE L 1235
HEMREERICETOHE 202 (HESTMHL
B - GH - B OBRICET 2 ER, BRRBEE
SHEE RIS, No. 559, pp. 55~62, 2002% 9AH
13) HREE « RAGMT : (OHZES B2 EE L 28R5HH
g REVERUCRET DR 203 w2EFNVICE
SV HEEIEFE, B AREFESEE R E,
No. 572, pp.55~64, 20034104
14) $IT% - ARFE KRR : 19954 fLE R mg i ) BB Dy
TN L BILEFBICBTLABEB L I2b—T 3,
AAREFDMEERRCE, $5005, pp. 29 ~36,
19974108




KRB - KiRhI <611 DA RS RE REOBME

INVESTIGATION FOR SIMULATED EARTHQUAKE
GROUND MOTION IN OSAKA AREA

HL 8
Yutaka INOUE

After the Hyogoken —nanbu Earthquake in 1995, it was started to investigate re-evaluation of structural capacity of
buildings and bridges in Osaka area against severe earthquakes. Several active faults in Kansai area were adopted as the
causative faults for simulation of ground motions. Surface ground motions are synthesized widely at many points covered
Osaka area. To evaluate the character of these ground motions, velocity response spectra of a SDOF system were
calculated and classified into several groups with the ground types. Average curves of the response spectra for each ground
type were compared with the actual seismic regulations of building structures. It was recommended to apply the results of
this investigation at the portion of building natural period exceeding the value of regulation for seismic design of new
building structures and seismic strengthening of existing building structures.
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Comparison of the Results by Stochastic Synthesis Methods
-Influence of the difference of source models on strong ground motion and earthquake response of high-rise building -

IF ERR *1
Masatoshi YAMAZOE

Near-fault strong motions from the asperity model are evaluated by the Kamae and Irikura’s method (KM) and Takemura and
Ikeura’s method (TT). KM explicitly considers the asperity, whereas TI assumes uniform heterogeneity on the fault. In the
period range shorter than 0.1 sec, both methods give the same amplitude of response spectra. On the contrary, remarkable
difference can be found at the predominant period of 2 sec, in particular, in the direction of rupture propagation. This difference
is attributed to the rupture directivity effect caused by the asperity. It is crucial to understand the difference when the stochastic
methods are applied to the prediction of strong motions. Earthquake response analyses of the high-rise building are performed
from strong motions evaluated by KM and TI. In comparison with the response values of TI, the values of KM are large in the
direction of rupture propagation caused by the difference of strong motion levels at the predominant period of 2 sec by the
asperity. It is evident that the difference of heterogeneity models on the fault influences response values of the building.
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7 L— MR & BRI OE V2 L 7 R EETAT
GROUND MOTION ESTIMATION FOR INLAND AND SUBDUCTION EARTHQUAKES

E- AN NDFEE
Katsuhiro KAMAE Hidenori KAWABE

Long-term probabilities of several large inland as well as huge subduction earthquakes have been evaluated by

the Headquaters for Earthquake Research Promotion.

In order to mitigate the disaster caused by such

earthquakes, it is very important to predict broad-band strong ground motions of engineering interest before events.

A methodology has been proposed for estimating strong ground motions from scenario earthquakes caused by these

events by Irikura et al. (2003). In this paper, a recipe for constructing the source model for inland and subduction

earthquakes is explained focusing on differences. Furthermore, the characteristics of strong ground motions from

inland and subduction earthquakes are discussed through some simulations as well as the recordings.

1. [XLIZ

1995 F L RFIEHEA S RAE U T-[RIEE, HETHATATZS
HAEAEARE L, HBREOBREAL B LI-8E&E
IR TON T E =, FO— 2N HERA OREZHA
WE S BB FRIKIER O T 0 P2 N THD, H#
BRI TIHIXK & LT, (55 —EOHRNIC S 5 Hils) ik
VRSN RN D FTREME A FER A O TR S
MERGRAOMIIX & THIEERAE D RTREME OB\ WTE (BIFK)
ZAE LS O A RERIIC TR 5 T
FHIKD 2 OAHFFEENTVD, T b BT
DXRLEILDHEE LT, EWRBIZL > THERI&h
HAMEHFRNE L 7 L— hOWLIARFE TRAETH
L— MEAHECHER B AR S TIIE LN T
%, 1995 FFILHILRHHIZEMT.3)%° 2000 £ B EUR LS
HE M7.3) IFREOHIETSH Y, 2003 FE--BEhE
MB.OILAEDHETHD, b 2ODF A TDHIE
(2% U CHIEBE) 2 BRI 5 720, BIROET
IAED> b HIERBNEH & 2 DFE ROMBEEE TORRLA L
YEL LTIREIN TV D, BRI NREO kN iz >
WTIE, SRAJI - BEEESRTB B R L USBA - &
BT ERE U T, £7- 7 L — MERHEBIZOWTIL,
W - RS L OVEIRE R 2 xS L L g
BRSO FEIZ b OB EDARIN TS, T2
TIEZ2ODFATDLF ) AHBERIRIZ, BROET
AL O HIEEEREHEE CERAN L. BROETF /ULFiE

DIEV R S 7 BB OB Vg E R BIRER 2 £
¥ 2 TR 2.

2. TL— MEFRHE S HRRAtEOEL

T— MERMBIREEEO T L— b (74 ) U
T— hRKFET L— M &) BNAFRFIBOMET S
KEFL—RDOTIZEH CVIATER TRAT HHBETH
D, FBAERBRIIBEANC L > TH R DM BREL .
Z X - AR T 100 £~150 FRE L ST
Wh, F7ME0EUIRIER UBRERAEDL, 205
M8 ##Bx HE KRR L DI/ BFANE, 2003 FE1-
TRHEIT 1952 RITH Z o Fo-HEHHE & TR UER
AR OHETH D LG SN TV D 2, —F, TEETEIC
Lo THIE R T SN2 RN HIEIZZ ORARERIES
W< BT HEFRYeES (EEEHRLE) cdo
TDOHFE DOBEFIEDFFE SN TNWDONRBRTH D, B
BUZOWTIET L— MERHIE L /&< MTEBEOH
BNEBRINTIIE L, 2120, M8 7 7 ADHBENSEZ 6
22N E T DIRBEUTIRRE S T ey, HEBIOREE LT
i 7 MERHEIIRIR R SR TV B 2
LML EORIITEFIROEEIZ & D Rk HEIC
EerU &S, HIBOBHEDIER IR E VW (RIS
V) ZEND, SROHIEENIER LIRS, £
BRI RS 7 & CHEFITSR HEE & 22 B 150
T7< ., B HIE < BN T # T CIIBIR CAR S

TR A SE5RER

Research Reactor Institute, Kyoto University.

EIE AT RS >R A (2003) 67



U SEH DB\ MR A HERR 2 N THEE S 4L, R
HEENSTR< 72 5 ATREMEASER , — 05, HEARPNHIEE TI
1995 FERMETHE L % ) Thom L 21, SilET
TRASTHAEMEMAH Y . BRI E TOMREA IR I N
L, FEHEITRVHIERN L 22D, TRED2 00X AT
DOHIEET X A HEEOEOE XK 1 RO 212FRT 5,
LTI N IR T OV VT I3 1995 Sefil R R HTERF O
BERTEREROF & L THEHEERRE BT 2810
SC8RA . E 77 2000 F B HUR G HEERF ORI F 8RR E)
DF L LT KiKrnet Bl TH 25 BE (TTRHO2) (23
DR ECTOBNRSEE . U L— MERHEOH L L
Tigikd 2 ARE R R O KPR TN CTO T BN
9 & 2003 E-+-HhHER O K-NET 850 2 & o
BURESRA TR, X 2 1325 OELHEISE A~y
M TOHEZTRT, 1995 FERBERETHEICBIT 5%
PO T, BLIRLIZE D RF T— UL R LMET

o WERERRE NS Max: 9lcm/s

Vel. (cm/s)
o

150 200 250 300 350 400 450

-100

120 30 0

45
HE NS Max: 120cm/s

2
® 50 100 150 200 250 300 350 400 450
> (s)
-120 L
40 -
OSA NS Max: 28 cm/s
2
5 o0
K] 1 25 300 350 400 450
> (s)
-40

1=
I=]

M3 NS Max: 66 cm/s

l'm 100 150 200 250 300 350 400 4(55!
s

-100 t

Vel. (cm/s)
o

40
Z/ME NS Max: 28 cm/s
2
5 0
3 0 150 200 250 300 350 400 450
> (s)
-40 L

K1 HENHEL 7L — MERHEROHEEN O HES
2D 1995 SLEERFEEIHIEE, 2000 4 S EURPEERIHIEE,
TEEmEHEE, 2003 FE--HEHE (B - /M0

68 E3IEHAA RS R 4 (2003)

350 L - pEEEERANS |

| MR EHNS
300 +- E ---Mif§ OSANS

©o—-— R TR NS
250 F-tA e

P NS

N
o
o

BELEERE ARSI (em/s)
8 g

[S))
o

~
“ao.
~——
—~—

o

B (s)

M2 MR UZHEORE 5% D8 EIEEINE A
AU NVTOHER

D 1~2 OB, UV AP AR S, ARSI
Lo TEYWRERIBIEE 2072 2 L RRHEITH D, /S
VA SWTEREEOMEAT L BHEA W = XL L DT«
LT 4 ET 4RI K o TR S, FOEREETE
HETOTARY T 4 LT TR BHRENED
ADYA RAFTD Z En¥bn->Tn3, FERIZ 2000
EBRETEHER C THLT A LI T A ET 43T K
5OV ZROEFENBRI SN TN D, Wb Gk
L— MERHEIC X DB ~EHFE OV, K
RIROHER L 7o T D, —F, 7 L— MERHIED
B e LTETHIT D000 E S ThH([™
D, ZAUIHBOBBENIAE | BEWROKR E X039
RN Z EM—2DFRTH Y | FRARER IR
B0 B KERTPIOSA) Cri AR 3 IRITHIZ T
SR LV B LTV Lo EE X LN,
F7-. JEREIRIR 2 5 H T L — MERME TIIERO
EVEREHT 2 080D, bHAARRRISEN
INFEERTIE 2003 EHBEHHEORRTEI X/ L D
(CEERIRS LRV — R F T B, SR IR
HETHTH D2, ZOHME TR S EmERK L~
BEOHEOTHHEL VEL, FIXTBEINTHDH
WE - REEHUE L 0 &R EEN A X 0 SR < g Lt
BCThHDLMEIND, FRELNBH I ZTILL Y HHED
K&\ VEERMEHERC BT 2 BRISE RFEHTOF
BT & ORI TE 2200, Bk d 57 L— hERHE
BOBROET MEFEOH THES KT 5,




3. BROETIVEFEX
KETITHBNES T L — MERHER R E L
7 MEEER IS R AN T 508, 2 TIEEORIZER
DETMUTESEZ ST, BRERTIREIN TS LY
I E S T FE ORBIZXT 5 FEDIE V2 KR
BT 5, LU EIZ DOV COMESER Ve BRI,
FFEDOHEIZ X 5 BB THI AT 5 7o dizid, BRO
EFMENEELRRE B+ 2 LIdRRESR, B
(7. HUEBBNO R BRI B L T B IR E T —
AL M POBREEBEG /X7 A — % (outer fault
parameters)72iF Cre< | EEWTENIZRIT DT E e
R S5H7 EOMBETE /YT A — & (inner fault
parameters) SEELERTHY . FNHIIHRET VI
D&, OB HERINTbDEE XD ENE
BETHD, LI ETIIREREERE AV oA o —
¥ a UAERD B ED TR AR Y E D X kA
BE— A MBS R 0T AR 7 ¢ ORERE &
DEHBSND, TERIBIZ L AHBNHEOSRATIE. B
BT A —HHEWREHFE L LI K> THBOR X &
HIFRRE AR O E D O DIEOEE S4L, #RERAY7Z2H
PIAIZ L > TEHEE— A v FSFHE AN D, —F, 7
L— MERHEBOHAIIIRRROREEIXATRETH - T
LR A HEET D 2 LITREE T, BUR TIIHIERE
(v =F 2— FROMBEE— A b)) MHRREETO
R T BEZAE L CHIEY 7 v 7 ORI b4E
TSRO A SIS 2 HIER & DA HEDE, T
DEFE, T— MERMBDOA 23—V g UEERIZES
EHRYHEE— A v B EREORBROER (t
BNHEIC L AR L IHIFR UEHR) 2HV B0 Hik
PEEET &), HBNHE L E-> TF— ¥ 0EH+
BT, SHOBETHLH D, X 3 I3HEEAHED
HEOMERAIZRTRITH A, RofiEE— A b
10N-m %% 2B L CRIR T L ) BT
— AV b EREROER & OBRENSELT B LS
WTWBEY, [AIT AU T ¢ OFIEFE (KRE BT
SEEDT ZARY T 4 DIHET D) L Rk & DR
ERTHLOT, BEESIHE—E (B 22%) THhiZ L
ERLTVD Y, FL— MERHE TIET — & 032
WH DD, [FRRER INBLNTEY | b mEt
T T 25% E W HfEE IoTWB, 7=75L, 7 L—F
BRWEBOBRES., KEA 3=V 3 VORISR E
ORFENRSN TV 0 | BUILSEED D722 < BRI
T3 A= L TR IR EDNRT Y X NRE L RDBER

rupture area (kn¥)

4

10 S

1024 1025 1028 1047 1028
M, (dyne-cm = 107 Nm)

Somerville et al.(1999)

standard deviation

o Wells and Coppersmith (1994)
My>7.5x10%5 dyne-cm :Mw>6.52

X3 HERPUHIRI X L TR DI RERA IR T —
A b & RREBROTERE & OREER

== = = This study
o low angle dip-slip &ult
o Somerville et al.(1999)
Miyakoshi (2002)

104 L L

102 4

102

10" 5

combined area of asperity (km?)

100 — —
10? 102 103 104
rupture area (km2)

X4 HERPIHIBI G L TR DIV REERA 7 A T

1 DFSTEFE & SRR & OB v

Ly, SHHEBERHE L SIS L ARIENEEND, K
R RT A —FZ B A =T a VRERIR ENBED
T IRBRAZABEANC B SE Il SN D, THHRAY/ ST A
—Z DN, TAXY T ¢ OEE &I TRAEER/S
FGA=F LR LIVETRIT ARY T 4 BT VEIRE
L. Boatwright (1988)(DRUZ & > CT7 AU 7 4 O
FELL & DB O RIS TR Ll S N5,
HBAHED L 2 IZTF =2 NEL, TARY T 4 OEE
HAASEEED B A AT OBEH L FRETH B, T
— DYl L— MERHEOSEA T IO St

B3 EHA MBS R A (2003) 69



NEEND, FI T, LU TIIINEEBERAY b
OFERDSFIRENS, K 5 (33T N L > THLNE
TRERAZ BT — A ¥ MK S INEEERA Y L
OERE L~ L ORBLIRIZTRT, ZOMBERIE 8%
EFANLELNZREFRR@AIE L > TT ARY
T 4 DEERICIETESTHECTE 5, #£-T, K51
R LTABBRIO S /e E RN D Z EDEETH D,

IMy_ oS ©
16 Rr S

a

Ao

ZITA gl ZT AR T4 DISTET R, 4 oo 132
BEIROTINIE IS TR, Mo iZHBE— A b R
137 A T 4 BT AOSREROEMEE TH YV (S=
B | r 3T AR T A HROHEERTHH(S=1
P, 2B, ORXIEEFER CTOSIETEREn L{E
LI EDORTH B,

A =4x'" v, S, Ao, @

ZIT A IET AN T A4 D ONEERR ALY L
DL~k BiXS BORE, VeIIETEOMEREAR T,

T TR B HERNHIE & L — MERHUE ORI
DEFIEFEIIONT LU EICESEMR L, KE
TITHERNHIE & 7' L — MERHEBIZ DWW T L U EICTE
o T MRERHIRE R AN T 2, BHTHIE~/2L D1,
MR ZHEEAIRIC L » TEEISW K O Dk
BT L — MERHBEIZ W TOFHMEREN AR SN T
WA, = 2T LS EOREE S (HEFHI AN HEEE)
FHmFERE RN D,

O This study (Inland) ¥ Papageorgiou(1988)  [J Kamae(1997) 7 Kamae(1990)
@ This study (Sea) W Kamae(1996) Olirkura(1999) A Kato-1(1998)

Moment Magnitude Mw

4 6 7 8
1028 gmw '""1"'"'1"5?'1' ey ™ ! A $<
1077 | A
_ (O
NU) ¢ ./
g 1026 | % 3
o . ]
Sin| g% E
R
1024 L Yj 3

1023 itiid s Wi il Wi ul . ud ul
1020102110221023 1024 10251026 1027 1028 102°10%0
My [dyne-cm]
K5 IMEEERARY SOEEE L~ LR
AL b EORBRBER D

70 SE3IEHARAmE T R L (2003)

4. HFBNHEE TL— FMERMEOHEEEHEDH
4.1 AR O ESIETE

B OHERANHEOF (AAER) & LTI 1995 4
SERETHE L 2000 EEBURTETHIEN H Y | -4
BT LRVIBEDOHEDF| & LTI, 1945 =
PIHEE(M6.8)R° 1948 FEAEHHBEMT. DA B 553, Zih
OB OV TIRERBIRETT LR L U ETRE SN
DR EEIRT T M ES < HEBRHEN T, B
SR ENOHEINEBER L L OHRNMH LY
ORFEATIOITND 9712, & 2 ClIBA OHIEIHIER,
TR L EIRBALEOMEME.2 ZxtH L Ui HREhiRT
(BFER BB T B, LRS- BROET/ULIZ
Lo TEOREBRERIFATE 0BT LIZBD
ThbH, HEEEHECITRERN ) — BEE v,
T OHIE S T IVE TOHREDK X\ RN HIERE, W
B TOTRY HHIIAEE THD Z & DBRERA
NR=Da ANZX>THEBENTEREY W, ZZTiTEDH
REBEILT AXY T 4 ONEFLTERE L, TOKRE
RSB T REIZOW TR L U B VR L ST
%, E1m. BRI H - o THIRBRA AR D7 Y
XEEE L. AREE L BUIGE & LR O R L
BRET VORI OV THERT D, X 6 (XA
N=Ta VOFER W THD, FORBRICLDETANY
F A 2 EIFEL. TNTNDOT AR T 4 OFERAST
A—FF LV EREE 1o BRI DL DI
REEND, RTITIERE L3R (PHEEx10)
OERET NV BT ANV T 1) &7, BERHGS
7R EORRRIRERICE S RBN S Y — U BIEIC K

o
et
1m
— 5
] ‘ v
i o .
= . b
o ’ B
S .
[ 1
L)
, e § €25
14 b S * * « L ﬁ/
. . . s 00
0 5 [ke] 10 1S

6 2003 ETIREBAEOME (KE) DA
INR=T 3 NIE DTN 19




#1 2003 EEIRBEIROME (KB) OL BRIV UERET VOER/ T A—#
Ty LBR(+0) TR(-0)
WS Mo  [dyne-cm] 2.32x10% <= <=
s [km?] 181 - -
Aoc [bar] 23 <= <=
T AR F4 Moa [dyne-cm] 1.04 x10% 1.39 x10% 7.76 x 102
7.69 x10% 1.03 x10% 5.74 x10%
2.72 x10%* 3.64 x10% 2.03 x10%4
Sa [km?] 40.7 54.5 30.3
27.1 36.3 20.2
13.6 18.2 10.1
Aoa  [var] 103 77 138
HRAE Mob [dyne-cm] 128 x10%5 93 x102 154 x10%
Sb [km?] 141 127 151
Aob [bar] 40 51 22
N186E N186E N186E
c N T N O O 0 Y 0 Y B | olllllll!IIIJJJL cllllllllllllll[
] C :fiS’co C %(:>:co> i;»
] C ] \/ /[ :C =\
5:: - 5: * 1 - 5 y/ 1 -
L ) L . [
o E N L E
A - 1 ] I~ 7 ] -
10 r 10 ( - 10 T
3 C ] v E 2 v L
5] TS | s -
TTr T T T T T 1T T T T T T TT L I U O D A A A O O O B TT T T T T T T TT T TTTT
0 k) '° 0 tkm 1 0 fhn ! 19
THR(FEH-0) 1y LRES+ o)

{7 TARYT 4 OEEOELOE (FEFE10) 2EELIHEHBRET IV

o TERK UTER L BHIFER & OB OFI 2 K8 IR,
INEDEN SR AT MV O—EE L & HETH
IS LERE T L0/ 8T Y FOGHN CIHTES
T&E DI Enbnd,

4.2 TL— MERHEOMBESEHE

HIBRAE DHROEVT L— MEFHE L L CigtEt
EOHFAEHEN B 5, MERAFEHEEA P RS
R CIIBRIC I OHIBIC S 2 BB e S h
TR, ZOBESMBARINTWS, LrL, B9
Wi EOIBERILE 7o DIREE TFRIOBEICE L T
+4 EITE e, FHIKERMARREL BT D HE

TRIOFEER_LOT-DIZIT, BHERAHREDRERE
N LT SREEHE OIS LETH D, T L
BAENOELTRRE 7Y — BERR 3 IRITATRENE
228 & AV BRI O ME 2 T T& 1229, 22T
13 1 Sof L CHRHEIEOFRFI R L, L—}
EROEKHIEROHIRERME 2 BR T 2, BIRET /L
& LTI B FCHEEAIC L > TIRB S 7o Frtk
{LBRET VR AW, TORBRINFREIKEE
WL DEFAEIIET R STWVD, HIRHIEIR/ T A
— X IR I 2 TR S I T &S 3MPa &
LTEHR SN TW D, BEDHEIZ L 2HRET —F MF

HIEHA MBS >R A 2003) 71



150 Max= 1726 7 Max =69
P g
0 0
-150 - Max = 1534 -7 L Max =58
150 — T+
5 :E; 0 — U " ,%; 0 _ U
8o ™ °
-150 - Max = 1074 =7 - Max =63
150 — 7~
o~ M —~ M2
i | T [
25 ek
—}gg L Max = 149.3 ‘; - Max = 6.5
® o +0 e +0
ol oL
- L 7L
150 = ! 1 I ! | | 1 ) T I | I I ! ! | J
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Time (s) Time (s)
(2 BFAIBEETE O
100 g
: -
3 ’
g ~— - WT007A% !
= e ;
2 10 -.................4......."..fs.-‘-‘.... —— Obs j ;
O ’F "\ i F S A . e i
Y ! - —-0
X Py \ :
#a 3 — Average |
= . 7 ; f !
] [T S F XD,V AcRETEEECEEEEEEE B R ro J‘ WvGooea!
b (\‘ll “ o MYG00S “
= 1 .
P MYGOlZE MyGout | #MainShock
o1 . el :
' %AfterShock
0.1 1 10 a8 — e
AR (s)

b) BHLREIEEAY DLOHER

© B - BSRALE

8 K-NETZlE0Km (MYG009) (i) BEMALEIRE T /v & %8R 7Y — o Bilfik%
FAV V- 2003 SEEIRIEACEIOHIE (AE) OBREE L ARGER L O (EW 55)

TELZR 2, ZOHECK L TIIMEERRA R b
NOEEE L ~VTEA SN TR, BT Y —
A% L LTI 2000 E=EHRFHOME (M5.7) Ofitsk%
AN, TOHEBIZRAT TN TRAELEHIETHY | #%
By 1) — L BAE . LTI F DR S 22 Ein D) ie iR
THARDS, fUSEG MR 22 T & ORBREEF N~
OHER DA 72 LB UERA LT, 0%
BAAE L, BEREHKICE L TIIEBRAY MDo?
EFANLOTNAERE LT, X 9 (CIIABE RS
DOEFRET L & KCEEN TOMETRFHMEtALL £ %2R
T, 720 K10 1243 1 Bl L TRBRTTAORESFKS) T
OFRERE . K 11 ITF OB EESE AT ML

72 S31E A mE s R A (2003)

T, BAERIIEREE CORBIENEHHY
30cm/sec FEEETHHDS, MEERFHEIL 100 Foa Bl A HERA
HEBIZ L ~IEBIT R o TW B, 2, FDORAT b
Nk 5 BEBZDEROREWVENERT S Z L
B, ZORERIT 2003 FHEHIE THBRISNZ X DI
FL— MERMBORRTH B, FrCE D LIEADOR
VBN LRI HIEV S T H HERE A I DOTRV
HEHEEIZ L > THINE &N B Z &2 X » TEABO R EE

M EEZ BT OTRREMDSH D T L ATRRTHHDT,

M7 FEEEDHERAHIE & 13 R > - BB YETH D, A
HDOF\HIFEENZ OV CIIEEIZ 3 IRTTAIREDE R EIZ
Lo THERHEB O ENTTREL o> TERY . SH%EHE




134° 136 138
36" 36
34 3

* EEERRLAS
W RS Y — BB R D
RrE

-
134 136° 13

X 9 AMATHFEEHECERTT LV (MERE
BFEHEEARTORE LT T T /D& 1ERR)
& BB, RER S Y — B LT
AWz ZER PO MEOBR(LE

1200 ¢

Max : 110.1 gal

0.0

Acc. (gal)

-1200 *

300 ¢
Max : 28.3 cm/s

00

Vel. (cm/s)

-300 *

10 AAERBEEHEROKIRTN
(f&5 : FKS) (28T 5 FHRIthEE)

FKS

(cm/s)
=)

BULEELEARIML

0.1

0.01 0.1 1 10
%A (s)

K11 X10 IR ULETRIHERD 5%
{LUEBEISE AT kL

7 3 WITHEET VOREN 7 L — FNEFRHERE O
[ ZERHTE COMBERRMMIZIIVNERFRTHD Z & 274
FL TR,

5. EhYIC
I TIIHEBANHIEE & L — MERHE AR LT

ZDOERDET /MEFHEDE CHIRBIFEDE &8
RIFEGRT RIS R ISR LT, BREHRHES)
& LTHW L EIRETE 2 B8 LIl 5 % EE L~
VTOFERPMEE S, TR E2E ZTRIRET
TNDINT Y X OEEFREDOERWZFHEIZNA, HR
B FEORBEL b LETH D,

BER

D ARFRES, ZE5LE S HMF R RE)IDEE,
Luis Angel Dalguer : fEROKXHIEIZ & 5 @EE %
TR D7D Lo & s AERS SR8, 5
46 5,B,2003. (FNRI+)

2 UHETFFHIESE : EIC #E%: ) — F No.139, 3
RFHRFFCAT IR T 5t o % —,2003.

3 JIIDBEEBTLREEARFRR : FLBRET L%
RN - O SREREN T, 2002 £REE H ACHIE
FEKFRSHRTRE, A31,2002.

4) Somerville, P.G., K. Irikura, R. Graves, S. Sawada,
D. Wald, N. Abrahamson, Y. Iwasaki, T. Kagawa,
N .Smith, and A. Kowada : Characterizing crustal
earthquake slip models for the prediction of strong
ground motion, Seism. Res. Lett., Vol. 70, pp. 59-80,
1999.

5)  Somerville, P. G. {ZFE{%£85, 7 H3%E N. F. Collins, H—
B ERLAT : WEEBTRIOHDT L— MEAIAS
TRV MEDREE T E7 VORI, 5 11
FIAEAMEBEILES >R Y LEHEBLE,
pp.163-166, 2002.

6) Boatwright, J. : The seismic radiation from
composite models of faulting, Bull, Seism. Soc. Am.,
Vol. 78, pp. 489-508, 1988.

T B DR R AR MR
TERET A DEE SNDEER L~ & RERHY
BIERIEIZ X DRBEN FRIO - D OERWIE D€
Tk, BARBREROHEERRLE, Vol 545, pp.
51-62, 2001.

8 Madariaga, R : High-frequency radiation from
crack (stress drop) models of earthquake faulting,
Geophys. J. R. Astron. Soc., Vol. 51, pp. 625-651,

B3 EHAT B S >R A (2003 73



9

10)

11

12)

13)

14)

15)

1977.
ABFRER, = 5L, B AE, S5 [0
JAB BRI TS Ul BB TR RO R L B
B IRBTAREE - MBS ERBO 7= O OEEN T
v AY—ET T DI, TR 1 3FERIFERCR
#EE pp.205-215,2002.

b PR, ST P 7, = Blds, A B ZFIRAR : Rt LEIRE
FIMZET BEF ST A —F DIELOE BERIETY
R XIETHE A AEESRR TE 2002 4%
KL, A28, 2002.

ABZRER, ST 1948 EEFFHEOFRER) —~
A7V v REIZ & 2 LR REEh O F R — HE
2,pp.129-150,1999.

NITHCE, B —, ST « 1945 4 ={HIE (M
=6.8) BOIEEED I, B ABRER G
£ %559 &, pp.63-70, 2002.

i FRRAERH, ST 7L 7, =i, ABZERAR - 2003 47 A
26 A EHEALEOMEM6.2 DEROET ML L
L EORREE, B AR P TRtE 2003 FEEEK
ZK£, A081, 2003.

FHE B AT AL EIRIAT | HITHE
BRCERC LD ESIAALE (2003/07/26, 7:13) HUED
BRA v "—Ya v (EF) , 2003 URL
http//www.k-net.bosai.go.jp/k-net/news/miyagi_20
0307260713/

NEOFE B TTUNBZFERER « PR, AR
BRI TEE AV AREREHE - AR S
ERFOREEN T, B AREF KSR
#£.B-2 H5E 1T ,pp. 161-162,2003.

74 E3EtBRE) S >R T L (2003)




BERBHROBRE TR & X OER

Estimation of strong motion of Tohkai earthquake and its utilization

LRE T
Shuhei Kazusa

Lots of data and new scientific information have been acquired by the improvement of density and accuracy of the
observation systems in Tokai area in these 25 years since the establishment of the Large-Scale Earthquake Countermeasures Act.
Standing on these experiences, the Central Disaster Management Council started investigations on the probable source region
and countermeasures for the Tohkai earthquake in the Specialist Investigation Committee.

To re-define the Area to Strengthen Earthquake Management Disaster Measures, we estimate the strong motion of the
earthquake and tsunami due to Tohkai earthquake. We estimated mainly the level and area extent of strong motion, the height,
arrival time and area extent of tsunami and run-off. We have paid attention so that the estimation should be approximately equal
the past experience of strong motion and tsunami height in Houei earthquake (1707) and Ansei- tohkai earthquake(1854).
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ACHIEVEMENTS AND REMAINING PROBLEMS OF THE DESIGN EARTHQUAKE GROUND MOTION
ESTIMATION FROM THE VIEWPOINT OF PRACTICAL STRUCTURAL DESIGN

kL
Chiaki YOSHIMURA

This article presents how regional design earthquake ground motion has been treated in the high-rise building

evaluation and base-isolation building evaluation at the Building Center of Japan. It is shown that

base-isolation building evaluation gave importance to regional design earthquake ground motion, and the

number of application increased dramatically after the 1995 Hyogoken-nanbu earthquake. This article

reviews the various methods to calculate regional design earthquake ground motion and the common flow of

that work. Based on author’s experiences at the BCJ evaluation, points to keep in mind and remaining

problems are pointed out. Those are measurement of adequacy of the regional motion, importance of deep

ground structure, possible lack of 2~4 seconds component, building response depending on the phase

characteristics of the motion, difficulty of out-of-phase input problem, meaning of regional motion and so forth.
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