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Many of the buildings near the Longtoushan (LTS) strong-motion station were heavily damaged or collapsed during the 201<
Zhaotong earthquake (Ms 6.5) which occurred on Aug. 3, 2014. The largest PGA with approximately 1 g was recorded at LTS
during the mainshock. In contrast, the damage of buildings was minor near other stations, and the strong-motion records the
were lower than 150 gal.

We conducted an almost three-day field survey near five strong-motion stations around the epicenter. We found that the caus
for heavy damage of buildings near the LTS station were complicated, such as geological failure (e.g. landslide), insufficiently
seismic resistant structural design, inappropriate construction, and site effect (transfer function and nonlinear effect), and so ol
We also found that the collapse of many buildings in the EW direction was obviously heavier than that in the NS direction near
the LTS station. It can be explained by the higher pseudo-velocity response spectrum in the range of 0.5 s to 1.0 s in the EV
direction.

We also conducted microtremor measurement at six sites around the LTS station to examine the variation of site effects in thi
area. We found that the predominant periods at heavily damaged sites were similar, i.e., 0.25 s, while the predominant periods
light damaged sites were about 0.15 s.

In addition, we obtained several aftershock records as well as mainshock record, and the boring data near the LTS statiol
These data can be used to clarify the site effect characteristic at the LTS station.
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STRONG GROUND MOTION SIMULATION of THE 24 MAY 2014 NORTH AEGEAN
SEA EARTHQUAKE (Mw 6.9) in TEKIRDAG and SURROUNDING ARE
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The Marmara Region (NW Turkey) was affected from destructive earthquakes since historical times. The North Anatolian
Fault with 1,200 km length is the main source of the earthquakes in the region. The most recent 1999 Kocaeli Earthquake (Mv
7.4) damaged residential and industrial areas of the large cities in Marmara. The future earthquake is expected on the nortl
western segment of the fault close to the city of Tekirdag.

In this study, we simulated strong ground motion records of the 24 May 2014 North Aegean Sea Earthquake (Mw 6.9) in
Tekirdag and surrounding area. We used one-dimensional homogeneous horizontal layer model at each AFAD (Republic c
Turkey Prime Ministry Disaster & Emergency Management Presidency Earthquake Department) strong motion station site ir
Tekirdag and surroding area (i.e. 5904, 5902, 5907, 5906), Canakkale (i.e. 1701, 1710), Gokceada (1711), Edirne-Enez (220
We combined our shallow model (0-250 m) that obtained from our previous microtremor explorations (Karagoz et al., 2014) and
the deeper parts were taken from pervious crustal studies in the region. The outer fault parameters of the mainshock (seism
moment, strike, dip, and rake) were determined by previous focal mechanism solutions studies while the inner fault parameter
were estimated by following the recipe of Irikura and Miyake (2011).

The fault plane (background) and asperities were divided into several subfaults that were assumed as single double-coup
point source. We defined appropriate Kostrov-like slip-velocity function (modified by Nakamura and Miyatake, 2000) for the as-
perity areas to simulate high frequency ground motions. The synthetic seismograms were obtained using a deterministic discre
wave number method for each sub-fault and were summed to get full waveform at the station around the epicentre in a broadbar
frequency range (0.1-10Hz).

The simulated peak ground velocities at the ground surface were estimated by multiplying the simulated ground motion at the
top layer of Vs=780 m/s from the discrete wave number method with 1D amplification factors of S-waves in the shallow soil
layers derived from the microtremor explorations. For validation, the results converted accelerations and were compared wit
S-wave portions of the recorded acceleration waveforms at the strong motion stations.
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Age-dependent Mortality in the 2011 East Japan Giant Earthquake (5) Additional Revi-
sion of the Current Equation
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ITono Res. Inst. Earthg. Scienéénst. Elderly Housing Sci2Medical Inst.,Kyoto Univ.

1. HiAR T

R E CTLEHIEE « BRIk > TRAET 2 2B HOEZIT DOV T, ETEDIOFEIR 2N, B RO 217>
TEIZ1). ZOHYIEE TMEHEICHE > T, #EIC BT 2 EDK DR BECEBRIAND] ZRHARXE LTSk, %
OFER, TOBBRRIEEBEOILCHEII I KMT ZEDD, AR - HEZFI OV TEDIHE & &> TV BIGE
DL H O, FEFXD THIFEEFEDFEZR IEL L FHELETWARNWT EZFRLTE 2 (FHMOFH2) AEHT 3
WERD FRlOEHTIELAETHD, FAROMEZNELTWS), T T, 2DOREELHICEATSET L TH
ReDUEBZ AT 1 DId TFEEE, 1] OFEBXRHIEER L XS % RBlEis 3) 2/ NG L7z DTH b, fho 1
DI A SenhEMET 5 [FLK. HFEFO LTI, HICOEGFNTERELIRH -7 THA 5 MO TZHE
TB2EDTH54)] EOFEBICIRIET “EROWE” ZEHL T HELEZEA LI LOERRZIRLZ. 2L
T, TNHDOXEEHT ST LT, GHRAMIEN S DIEAD S B, FHCHASNR - HEBICHT 55HliO 2 IEZ i Az
EDTH5.

2 SRR REC RO REEDOHNE

AlE T OIEER FIich b, T Ll OBGETRIEDN & DRSOV THEDWE 211> 7. Tkbb, D

BEETRECRZEKE L LTWADIC, MiRE COUETRBIRRTIE, MlMNTESE Oz 52 5k >
THED, MEOEEMNIENHREZNEFT LG > T e, ARTIIET, TORICHEHL, HlliZIETHRICEH - ZRT
X589, EoRZYGT AT, TOMRE, COFUGINEEEZEAKRETET L, ZULT, RinkrEEIHGEZ
HMEHMEETE 5T & THIE - HEEOKFIC S AMEHOE CRZFE R DRI H 5 EEEIE I DORESICE LIS
tEDE, FHLIIEZATVERETHS.

LURTR, SRS meGTEE 2T LT, AR X OCHITRRNC A2 ESREEICDOW TV L DO DOERZITH
TW5.

3. 1B K UTHHTR B CTH IR HIBELC R

1) ATIRIZ O

SR OB LT, HIE3 R0 S BRICE TIRICBVL TIIAN R~EEEOEBWEFERN L b TWn5. C
DT LIIERDEEC K S THETE, ERXSHPEE kiR e O XL GHIHE<FEthid) ZH2% 2 & TERZICAB
TEBHLTATHS. DFb, aFR GELEEAT LALLM OFELEVWON2IUEZHTZA TS 2). LHL,
SIS HSGETRZH > TRELIEL TH S LT EAEEIMBRE AR - BFEED, HIKIC X BIETHRIGTHEE -
LTEMOZNUREIZETEVZIRN] #EREESTVS T EHHREKS. DEOKFOEBHICELHDET, TOER
DRI EBILICEHNT LR L TW05. [AREOREFRE, MFRHEKBROREMEN D &Ny FV LR TE 5.

2) ZOMOREZ L

[ERRDHAT, U - TIPS SR D RAF MR & B IR e DX VICHEH L THA B &, FREREFHIDOW DD
% Ed%. EREAIECATHN &, BHIOAEST, HlTHAICATEZ S OHE, 20~30 K THRHME > FiEfH (FL
HRFELIZHWDO L) L7522V —VHHD. THUTEE~HAER 5 DO A HEE) GRFRIBIKF OB & vk
RS ICIEHE LK RO Negativex KT H A 5 . —75, & SICETENTIE 3T 65 F itk TIE RN RAT
FICEI L TWVA T 2R d AL GEHHE> EFEEhED AHZ-> TWa. TS DWW TIHILAREOFERE K (5
MROZ D) LA IRZERT 2 T & THREMRFANOTFHEHNODMELND L Z2HHFL TV 5.

4. %01

PERD K 51T, IGHOIEEFA R BRIC AT, ERCHUTHEDNDDE, ] FRISHOMEMISN, A

HROIECRMENE S ICARTLE LTE, HEZEZ TCERROZNERTHS T & THD DIECHRD AR YIC
FWNC D, SRE TORBTHIH THEIC A>Tz, SRIE TORMRIE, LIiHz U FRON M 1)ICDONTE, 5—F
VB A TEERMRER L2 LT 5.

SCHRE

1) KH - /L2011 5 HARKESICHE S N H OB (2~4)2013,14F4# J p GU K=,

2) FrH, ADFERIRORGK, S, 2012

3) Jelk, HIFESER B KUK EROMEERE, FADRE, 59, 2012
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Multiple Seismic Origins of the 2011 Tohoku Earthquake Analyzed by S-Wave Peak and
Regions

e =g e
NUMAKURA, Masayuki-*

Yoo TR EREEK e
ILast position Sakura Higashi High School

1, Introduction

Within the field of research on the 2011 Tohoku earthquakes, analyses of the vicinity of the ocean trench axis have mad
remarkable progress. In contrast, opinion is divided regarding regions closer to land. One example concerns the question
whether tremors that reached the Kanto region originated from the ocean trench axis. Many studies emphasize land-bas
seismic origins for these tremors, but the precise locations from which these tremors originated remains to be determined i
detail. Considering that this earthquake was a ones-in-several-hundred-years event, it can hardly be said that our understandi
of the earthquake as a whole has progressed to a fully satisfactory state.

The S-wave and P-wave data available for this earthquake are mixed together and hence difficult to use. Multiple large:
amplitude contributions following S-wave initial shocks, S-wave peaks, were present. These data may be used for analyse
despite their mixed nature, if they can be well separated. Due to the paucity of previous research on this subject, we have test:
our methods on other large earthquakes in Japan. Method is indicated to 3-1-2 Results of validation.

2, Method

2-1 We determined epicenters by following the Omori method of drawing three circles on map.

2-2 We use Omori’'s formula. (However, we use distant-dependent velocities.)

r=kxt k1=(VpxVs)/(Vp-Vs)

2-3 We used S-wave peak travel times and velocities. The method is indicated to 3-1-2.

3, Results

3.1 Validation.

3-1-2 2004 Niigata Chuetsu earthquake

Epicenter 37.29N 138.87E Depth 12km Start ; 17:56:00

Ojiya Distance13.9km Traveltime S-wave peak 8.73s

Velocity peak3.19km/s Acceleration0.365 Constant1.16Time arrival 56:08

Tokamachi Distance24.1km Travel time S-wave peak 12.60s

Velocity peak 3.83km/s Acceleration 0.304 Constant1.16 Time arrival 56:12

Kashiwazaki Distance31.0km Travel time S-wave peak 14.90s

Velocity peak4.16km/s Acceleration 0.280 Constant1.16 Time arrival 56:14

Travel time is peak time at many stations. (2)r=4&xt2 (3)r=1/2,/ (kt"3)

(4) r=1/2xv xt (5)k=vxa k=4r"2/t"3 (6)v=2r/t v=dr/dt (7) a=2r/t"2 a=dv/dt

It is sufficiently possible to calculate in this equation (2), but coefficiena” is not constant. Therefore, | prepare the
equation (3). The equations (2) and (3) are function that the distance and time of the hypocenter and observation point. In thos
equations, the function (5), which is in inverse proportiofito ” and” a” , is contained.

3-2 Seismic origins of 2011 Tohoku Earthquake

P-1-2 (Epicenter announced by United States Geological Survey)

Epicenter 37.291N 138.867N Depth 30km Start: 46minites, 24 seconds

Oshika Distance 81.5km Travel time S-wave peak 43.3s
Velocity peak 3.76km/s Acceleration 0.0868 Constant 0.327
Time arrival 47:07

Utatsu Distance 94.1km Travel time S-wave peak 47.6s
Velocity peak 3.95km/s Acceleration 0.0829 Constant 0.327
Time arrival 47:11

Tsukidate Distance 130.9km Travel time S-wave peak 59.3s
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Velocity peak 4.41km/s Acceleration 0.0744 Constant 0.327
Time arrival 47:23

P-3, Epicenter 38.045N141.47E Depth30km Start: 47minites, 37 seconds

Oshika Distance 41.8km Travel time peak 20.0s

Velocity peak 4.18km/s Acceleration 0.209 Constant 0.873

Time arrival 47:57

Kamaishi Distance 143.6km Travel time peak 45.4s

Velocity peak 6.33km/s Acceleration 0.139 Constant 0.873

Time arrival 48:22

Hitachi Distance 180.2km Travel time peak 53.0s

Velocity peak 6.80km/s Acceleration 0.128 Constant 0.873

Time arrival 48:30

P5 (May be divided into 5 epicenters in all)

In the first phase, P1-2 and P1-3 gave a strong motion to Miyagi and Iwate. In the third phase, Max acceleration of Tsukidate
and Oshika was observed by P3. It is both epicenter third phase and trench axis that gave a strong motion to Kanto.

F—U—F:SEY—7, 201 1 s AtrhiE
Keywords: S-Wave Peak, 2011 Tohoku Warthquake
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Simulation of strong ground motions from the Evaluation of the 2011 Mw 9.0 Tohoku

earthquake

N2 S =t
IRIKURA, Kojiro* ; KURAHASHI, Susumdt

DN A S 7 > 2 —
LAichi Institute of Technology, Disaster Prevention Research Center

1. ZLtyic

201 LAF SR EHIER DREIFGE 4 T8 b NI mENEEIEIC E%&@&@N»Z%Wﬁﬁ%%h%oCm%@ﬁﬁu\
ﬁ&ﬁﬁﬂﬁﬁ%ﬁwtﬂ/77/Z%ﬁ%@h%&%ﬁkiD EEWE O TSIV T L— R IERIAFRD X

T 4w TICHo Ty EALA S A~5 DDMEMLEKRENT. EEZA BN,

ﬁb@ WEDFE T > Fo /NI ORRESIEI SR RN 7 ) — VB E UCRMEEBIRE T VR RE LT, AZEDH
BV I al— gy, BHlEERE OLLERIC X O 5 DOMmERAE R 5 /& 2 HEMHAERE T IV E ROz, T
@%ﬁf\%ﬁﬁ%ﬁ@%%ﬁ%ﬁ?ﬁ%h%ﬁ%&ﬁﬁ@\%&CUfb—F@ﬁﬁy-?4v7ﬁﬁ%?%%%%
BRSNS BRI NI, TEEHSMIC LIRS, EHIC, T THELNEMEILRETTIVEEUEN 7Y — B
ERHWT, KO EMAOHEH DY 2 2 L— 3 v EITWV, L®ﬁﬂ% 2R T VAR EIAEPIE 0.1710M THh %
TR LU, E5Ic, BEBHICRONZ OVANEIEZE X O FEER < HIHT 21, s d ki —ma3zs
NTIE7a L, SEEEBERSIKS LISV B W DICKERIZNS N ZET 2 MNGERETIVORENRE R L 2R LTz,

YREEOIERE N TV 2 miE N 7HER L, 3RDIABBIEAHIEEIS T BR55E « S RZ R Rt % Tz
W&, EEMEOEVEREH O O TR O IASREE TN TWS, AL, 201 1ERIEHIZE OsSESIEH T —
2SS MNMT IR > 22 BERNIE T T IVICHE D E, EHtED 2 MEH FHUITFIECOVT Matd s &ZHNELT
W5,

2. 201VAFHIEEOREH HBL D /- D ZEENIEERE T IV
COMEBOFHFPERET VIZ., Z2LOFHICKXDEASN, WEHEROKIE 4~5M, ZN5OMEIFA T -
T4 TOELINIET % E, HEEDOH BHERNESN TS (Asano and Iwata, 2012578, 2012;) 1134 - 4871, 2013;
Kurahashi and Irikura, 2013) L/ UZaW 5, SREBNIRNSAIE, ZEHEETEOENIOH T, EFEDILE (400 x 200 km2
ICEERD & SO T Thhnize, BB ERIEOMEIEHT LE 12— 7Id kX 578, Kurahashi and
Irikura(2013)ld, SREEENIERIKAN TISS)/3T X=X DOANGHZ23E L TO B D, OFHIRL T0E K S I, mEdhd:
BIBIE—HEERRE L TE., BIIERICH 5N S 5 DOWH L IZIFFRED ART VRt Z & DBREEDY I 2 L— 3
VIINRETH B, Tz, TNHO SMGA GERESIERKE) E7 VW5 &, THMCERK 2 ~ 10 OEHHAE
OHBUCHMNTH B T Lhbhr->TE (34, 2012;8K - A8, 2014,
P (2014)1k. TN E TICHRE S N ZOMBEOREMERE 7V 2 AV CTREB TRIOA DM DV TGS LTz,
T 5Ic k% SPGA (iESE) UVALRI) £V, BERERET IV E 3DD SMGAET V2V I al— 3
UAERZ FUR U TR R, WSSO R E WA 1~2 O 5T 2 UV APIEOFBICIE, SPGAE TV VEHLUSE
JRETIEEMIEMN, SMGA ETIVEHE/NHKIC &5 L L T\ 5, — /Ty RO DOET)IVE, TREB)E I Z Ml
HTHL LTWB D, HHEIANDZE DR E O IIENRE ﬁ@%@f%éﬁ@QEﬁﬁw%%2~m?@%ﬂ%ﬁa
FOHEMNAHEN R &, FAMIERIC T ZmEEFill& L ToORMMEICHEND %,
95 1DOOMEE LT, TOMBOMEFIEORMD 1 DTH %IV AR OHBICIE, MERG AN K E
BRI L ORGEET IR L EZ NS, TDTHITIX, YRR 7 ) — VBEOEENLE E SN,
Kurahashi and Irikura (2013F 13, SEEF D I 2 L— 3 2 DFfzdic, BTV — VB E LT 20054 = 5
E (Mw 7.2) DD Z-HOWTWS, T OHEORETHEOHOEIRE 7I/VIE, EHETHA Lo/ MiE (M 4.0
£ﬁ%@%m7U VB E LTHWD &, ISR 2 DD SMGAN SR> TWA T ehbh b, TN5D SMGA
DREEIZHI8XxBKkM2TH 2, ZTNZTN SMGANT, MHEEHN SV G SRERD AmicEATHD . ERICE
UWVETKIR N O BI S CLEBHE R ORI OVANEEEICH 5N 5, T HUIFEITHIZED Suzuki and Iwata (2008 (%1 1F]
CHiRTH %,
ngab% FOLEOMESL, Mw7.2 OEBKEMHIEEOG B2 HWE< TE. Mw 4 7 F ADMIEER E 2
. M8 x8km2OEEMEE G L. TNaREERN T ) —BI% L LT, Kurahashi and Irikura (2013pD#2/Ed %%
&MTW&%r»@%@kﬁafﬁ 2HY I 2 L—a vzt 2R, BRSNS/ 00y T RIBIRZE & DEE) Th
D 0.1 10 DL EHREEEN D HIHA AT RE & 5 %o
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RZRINVRIC 380 5 BAUREE S ORIEM - Gl il « EBRsiHE  (2) RISk 24 « AR
Field Survey for the Memorial Matters from the 1923 Great Kanto Earthquake in Western
Kanagawa Prefecture, Japan

A Mz
TAKEMURA, Masayuki*

LR AR S 2 —

I Disaster Mitigation Research Center, Nogoya-Univ.

RIS RE S ORI ESSERICHE G 2 T2  OMEN R ENTH & 1990FEH 5 20004 TEH 5 &
e LT, ﬂﬂ)&uﬂci%)ﬂﬁ;}jégai%@ﬁ%&ﬁfk*ﬁk&éﬂi% REOMI, WiET— 2 O X 2 FEHIEE DA D
Pl EAM TN Tz, F BT E O R D XS X B KBIE/ NHIETARIF/ « K I50 2 LD S8 75 IR
KEK R T B2 DKIBFICOWTEREMIFICH > TE [RK (2009, —F. HTRAKDHLEEDE LT
RSO S 2 BRAAE U 95 S =il 1) FICRNT TR, MDA L DG Lz Hidks ISR AR EZAZ 5 T Lic k-
T EERERD & DK L FIAN R AR S BRI EBZ TEXEZHMTE S X IICT 2RV HABIT> TER [R
(2005, 2008 1.

S HICHRADERZ HEMCERT 27DICEN DL LT, MLk e TAICNINT @ DRIEMSOI S-S
KDONMYBEZARTEMZ END S T LICHZ T Tz BISAESEOREMDORISHIC DOV TIE /I (1994-1997, A1
W7 RS EEYEE (2003, 74 (2012)*° WebH 1 TEHRKEX DS EIEZ3H1 T R ETEMN TN TN %, %ﬁm
KOBERER T LI ZO0EMAELH 2, LMLEDNS NS ORERBEIZZTNZTNRENTHO#EDEEL, &
%%i%%wtéﬁ®k&®%m%mb BFRNCEKRBLEZZICEATDTHS LHW LIz, TDd, HERORE

WERZITXTCHEZ S SICHBENREILS, EZT 02 TONSYOBMEREZTT> 2 i Lz,

HA (2012 12 &% TEEAESS 25 ) FHNEACAE T, WEH 23KAENRE LT, EXOREM, M, £
< DEHEDNHTGATRWIC L < OBEEE Oz > IO BEOM T, BETHEI N I3 FDHEZInA
580, BELERE TE I NI@YomiR. EREOMEEIMEIEIC X5 DX EEREHE TN 2 R Ex ke
< DOFFE, ESIEBERKEXRLAINSILE « R E U CES IEREZICOWTOISMLEMEAE LT Lo
7oo FAAHIE X 180 1A, NIERIZ 2601 DIE - Tz,

a1 Z OFFEZ MR INR T ERAE G &58) IR Tz, 5 ﬂww%ﬁhﬁlﬁﬁ BB 3 M /Y. 20144F
3 HiCHERHIEL, 20154 3 A3 PaEpHiEx & CIC B - R OPFERE Rz £ LDz, ShE & X > i T
. RIZERR 31, 1EBLRR RIS 58, ZoMIE Y — b%&25%®%1ﬁMht%@L{Wm%§u®éﬁrm%ﬁ
Bl Ulz, DK FHE U TERE DIITHHIESE LI T KENAPERIEORME TR > 7K ETH S, BUIROFELS
R 9 CICBASEERES O RA By 77— SCEESEYAE, BiSEHEAD 7 — 2 itz EOE TIEHZ kD T 5

1 FREO AR TH 2 B KESE ORI - SURBIDME DR ST A i, &60k@!@EA%&&
FHEU T, YFREDANALDEEEZTIED S, TDT L&2E U THIERITEE S AL DEXANOHfRZ D B
D FICBFE T &, FNTEFDNAFEMEOFMOHINTSD %, AIZEHAEIF ISPS KAKENHI  25350496D8B%
2T DTH B,

F—T— F: BIHOREESE, RIGEM, #h4) 1103
Keywords: Great Kanto Earthquake, Memorial tower, Kanagawa Prefecture
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HIZEP T | 7 F1 - RSB RBR O B SNSRI U 7Rt

Effects on disaster prevention by The Portable Earthquake Simulator "Jishin-The-Vuton”

SRR T R BT R JRAT !
AZUMA, Hiroki 1* ; NAITO, Shohel ; FUJIWARA, Hiroyuki!

! BRI E AT
INIED

1. oI

HEYT b U IdHESORKAHEZBEIR L TES Ny 2 2 L— 2 Th 5, JERMEHIED IRIEE: (E
JE7) OB G A ETHIZED K-NET iliE GEE 65) O X5 ABEZIE U, FiEo @R tHilE nNiz7—
2 R HEHE O HE EE 30F T D X 9 REDEFEIAMES I\ 25 % T 14 DEE %, VUTON 7 H—3 PARE)
Bz o7z Ry MK o TKFE 2 0T THETE %, ARBRIFICIEEI— DT K > T—RINEEHZENE 5 55 b7z
RS TR I NMGE, S eSICERFBEL. X0V 7V EHERROIRNBEHEOIZHD TEINEZTN TV,

A AR
B)'i‘“ﬂﬁ??’(“bi 20144 IR T b 2 OEHZIERUCHIA Uy TN RZERIERE TN 2 SRS, 7 —2 > 3 v
775 ETORMAIC L L’Clﬂéo AHEIXTNDE DA RNV FEFICHUT B IRERF I UK THED X A X > 7 TR
HMZZRCALTE 55 T ETIr&ko Tz, HRMHMIE—AH T OMBEIABROKRZER L, i AGBIr7IAFEE LK
Wl 1 0 RE TRAZ R A % 5 26 HEMRE O DOF = v 72— h TR LT

3 nﬂﬂ‘f‘n%

DUFIC 201448 H 2 HA 5 12 A 7 HE TN B2 2 Z Tk 14 HR DA X2 MRRIC b Nz RO E %
R, BEHEOLRE FEOMETHIEY T s VR KR TE RV 2R 12U FO D 5 66 D@ £ T
IRIANT— R BB T=h, ElE E LTI 56%?655mD 32%, 667l S 42%E BB HNCiR O BRBN., T TR
SEBERIC BN T B MM Z KL T3 D L Bbns (N=137), KEREDORETE L L TIEThh o7 (40%) -
BELAMNST (31%) U LICT T (29%) MZIFAEIE DR R & 755 T B (N=220, HECGEIRTT), (AR L7 HiE
FNIEE 7 WA T & % fedIRp i HiE O IREEGE (29%) & Fria R HBHIEE D K-NET /N2 (21%) 20D, E R
BIDANC & AL A HIE TS NS O3TE (bbE T 15% PLERAHES) (Hb¥ T 17% K EHEE
OB R BNz, TNOSHEFHOREBRBZICHIEONRE 195 ] BN 91%WIDIFH, HEYT v OHiES)
EERIFMFENROEZ 2T LS 39RARENE (K1),

4. BHOIC

FEXICHBORENZAER S % T & THIERNRZAT S KAl 192 2 EWS A>T, TNHIMLDSE & X
THHEBNEBEETH 2HMEICHEV T, FRICOD T bzl UNSRITHZ25 SR I EARETH 2 v 5 BT
DOREDORCAENET Ta—FTHBH T L2mm L TWV5, 51%IET 5 LItz mE L LD DR & & LT
Rz U, FRddEOfRIC Al 7B D A Z I L TV E e, TN TICHEBRIC T 1T 720 TR SR T
FU—=FF)—T ERRAT, DIEHOERRIC, HILZRL EFEd, HoALS TEVE L,

SE W)

R Bz (LTS (BR)) L BB (GRTK) Pl #34 (EIUJI% (FR)) Fh (RUTK) wilH B2 (F11LT5E (BR)) 321 =28
CRTK) IR GRTK) + 27 mBE i UEE) s I 2 L—52 "HIEBY'7 b 2" OFIF, H 27 HAADR Y R
RS

F—TU— R HEYT b, HEEHRER, B SN RANE
Keywords: "Jishin-The-Vuton”, Strong motion experience, measurement on countermeasure

1/2



Japan Geoscience Union Meeting 2015 | '

(May 24th - 28th at Makuhari, Chiba, Japan)

©2015. Japan Geoscience Union. All Rights Reserved. ]g;’:sgiem
Union
SSS25-12 255:A04 5 H 25 H 12:00-12:15

KR, BROMBELLSEBVELIA? (N=170)

22



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SSS25-13 21 A04 FFRE:5 A 25 H 12:15-12:30

P AHRm & WIRIE _ :
Wave features Theory and Liquefaction
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NISHIZAWA, Masaru*
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-1 1t > THRAKME L7 B OIS DN T, #ELKIdRN%, HARTRWVEFE-EE RN, FiEiEE 50 w52 & T
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2. EE

NZ HIFEETRIE L7z CTV BIUITIEW, 7 T4 AF ¥ —F I B S HIERI (Wave Features Thearyz [X-1 1SR LT H
%o FHRNCEE LT, CTVENMCE S TRYART &%, “DRUTz, DEO ., MBI T % &, (1) B OATFED
TNH70, BYNCEEE I E0HI D, RUNDET S, ZoRCNE. FHERMILETAA. L TFARICEET TEYIC
WBE5 25, (2) THUXCTV EVRITTERL. 754 AF v —F O (2) —Hekt (HARDHZ LFER) LT
Zch, TTREDOHIRIESRNRE LD, DUTXK-1ICHE > TRHT %,

-1 D, rEALOKTHA (Wave features 2VREs IR (Soft Ground DI, HRENELE FEEEDOZNE FiE>
TW5, —& NOSMETAOPFANEEOME (Seismic Wave ICIREITV, TDOT M5, oG, ZA%K
WWEL RN W5, FEH) (7~8F) LIROHHH (Wave features LI T> TV 5T &5, OHIEST (Z DOHIX
2T 10EROHERIDRESNTVWS) INL—HBARAE LTHEIT>TWa, DO, WAL A TH %D,
NS —mMILHIRIEL., BT oTceEZ N5, ERZkEEw (Wave theory DE X TS ENH D, —&F T
DFE S DOWA (Wave features DFHLFRD FF T, FOFENOIRIED EHIOIRIEEX O . IRIEA/ NS WODRHED, 1t
OHIFEERITEMN R DD END, THIMGFHIRDO FIC KON WHIENH ST EEZ BN,

DED . MEEHED NCHENHEN D % 7ed, DR 25203 HRERE EERK O FMEBOIRIEAVNE <&, Tl
HIEBP 72 T, HEDAEETEIKHLONZBHRTH S, FIV RV VDI GHEDE MO DEATRNEE
A %o

D, V54 AF v —FDOWEBIEHARTIE. 1964FOHFIEHIED)IFITIRE 73—k 3 5ot FEOME THRF
IKEHZNTVD, K-2IcFNZR LUz, M-3E30MEDT =27 « AXT MUT. e mkTld. TULSAR
BoTWVWBZ V5,

BE. FHEHEORIEE WS TV =) « AT M VORI E RIS E R UTehS, KIRIEE e AEDEE T - Higgd)
DAXRT BVIEFT AT KOS TOIzRW iz, Fil FEIIRELHEN RS & NZ PO K 5 IS JREEHAR
ZBILHNVEEZ B,

ZE R

(1) KiGHNEE 3 @ 8« HEEEHD AT VAT AR

(2)MASARU NISHIZAWA : The Great Kanto Earthquake (of 1923) and TOKOHAMA(1). Japan Geoscience Union Meeting
2014

Keywords: Wave Features Theory, Liquefaction, Phase, Rolation
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A7 L— b NHGE O 72 8 O MEE ) PRI O M (EBHIC Y9 5 Fia

An additional correction term of ground -motion prediction equation for intra-plate earth-
quakes

RIEZ Y I AT !
MORIKAWA, Nobuyuki'* ; FUJIWARA, Hiroyuki'

b B AR AR e
INIED

RAAATE T L— FNTRET 2 AT TNHER, RO 7 L— s EHEE & RIS AR il ., 2
OBEIIIBIFE AN H S & (FlZ1X. Asanoetal., 2008 R/ L— M X BE NHH BT & Bz, M -
fli, 2004 MEFESNTVD, —/5 T, HHEIME DO MITRET S, Vb3 7YX —T 14 ZHE | ZIHAL T L—
FADERNHIETH % & DD, ZOREHIETH O S IIEBFENRNA T TALARETH 5 LT 50EHEREH 2
ZAE, )1 - fth, 2010,

T T L — FNHNEZ G & UTasB B i WD T, WA RS Ot 2 BROE E 0 7 L — b OE N2 i
FZATCHYNCET VLT BT ENEETH S, FREH LWOHEHFHIAZIER LT\ % (Morikawa and Fujiwara, 2013
LUF. MF1320) A, i7" L — b NHEEIC 9 2 B E5E & OFHlICRE U T, (BIFRIRRE & L T O R EBOHIE
HZRURDTWBEDOD, kD X 5 GiEE#ENE X OEFRS KEESL T L— FDOEWVIFEEBBINTWVERY, 2T T,
MF13 U 5.3 2 M IETEZ K& B &\ S D SasEE SO 2179 6

W UHIC, HEHHEE DRAIRIEIC DOV T MF13UC X 5 Tl & OF 272 RD, Kt THIE S & ORAEDFE (B
JEREIEAED) & BRI LE@%%@$ﬁﬁ<ﬁmﬁ%ﬁ@)%?b%oL@&% THIMEIE R FEBROWEL & TRD
%, TOXICULTELNESHED EFEFEE] SOV TEROES R T L—FDEWICET B 21T, Mt
I, MFlaﬂ%ﬁ&)ét&bkﬁﬁb\mﬁ 27— ZRX—ZADH 5, 5SHISD EEER TRl N T3 Mws.0 DL E D!
EOmER R W5,

74U6y@7b—b®ﬁ%&ﬁ&f\k?ﬁf&—b@%%@F%ﬁ%ﬁﬁjﬁk%m@ﬁﬁﬁah%—ﬁf\%
FDELS 5 B1ZE TEFRMEME] DREL RS e EHAE REoNb, 2L, HIROTFT—XICBWTIESDENKE
WZ &I, ﬁ¥¢7b~h@5ﬁbﬂw\6Wmu%)ﬁaﬁ§< T4 VT L— MEIEFEIEY (50km L
%) HENZ oo, EOHER T2 L 3NHETH D, /o T FHIROMEEE LT3 Y E S 5hDE
DHEETIEL, FHERE (F5DF) ZHEEET A ETHIEE I 222V EEZIONS,

SER

Asano, K., T. lwata and K. Irikura (2003): Earth Planets and Space, 55, pp. €5-e8.

= - BAPHEZ - Ik — (2004) @ HANESR 2 G Ram A, 586, pp. 53-61

JUPs « 8% < EHAREE - BTHEYS (2010 @ 55 B REIHAME 1222 VRI Y Lin X%, pp. 275-280
Morikawa, N. and H. Fujiwara (2013): Journal of Disaster Research, 8, pp. 878-888.

F—I—F: ATTAHIEE, 72— 1 ZTHIGE, HIFEH) 7l
Keywords: intra-slab earthquakes, outer-rise earthquakes, ground-motion prediction equation
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]« PUJE « NS IC 380 RSB O BEEERCS 7 1

Attenuation characteristics of strong ground motions in Chugoku, Shikoku and Kyushu
distrints

i ACHI]
IKEURA, Tomonori*

VS EATSE T

IKajima Tech. Res. Inst.

W3 Ui

VErd HARDHE - PUE - JUNHiGIc B0 2 mEES O ER 2 G 5. oMz 7+ UV EVETL— DR
U T HRABTEICH 720, BRI KB MLUEDMAET 275 L, BIENREENPOREMTHS. £z, Hit
HARIC LR THIETRFNEMEN 20, @R ORI Z E L KRS 2O LW TE H 5. L3V A,
19974E 3 H 26 H & 5 H 13 H OV BIRILraEpHE, 19974 L IR, 20004 EHUR PSS, 20054 4 i I
PE T IPHIEE & NREDHEFEN N DA H D, 200LFEETFHEDO K S G AT THNOHEMEE R EL TS, ThbHD
MBI X 2 MEHOHEHRERFTEZ ELIELTBLCEREZEETHAS.

lﬁﬁﬁ$%ﬁk%ﬁ%KNE‘KMna®ﬁ4b7/7&—4ﬁ

FRE - PUE - JUNHESIC I B K-NET « KiK-net #isS CREEZRNS DO vy MU — 0 2k L, N _F | iEzZHWTT
N T ORI O AT MV RFICHE T % X 51, SBENSISHT 2R A N7 7 7 2 —=FHfi L
To. BEREETS & Ul S EEAE 25km N2 HZ L U, #5BHE 2 HSB O AR T Uitz ke Z508k0E, DR
M5 2 B IS U7 ERRO MDY 5 ELIN, Ol PGADS 100Galll F, OmjHh SO ZE DY 300kmELN, D
M EMET ST EELTVS.

BALHNCHRE - PUE - SN D K-NET & KiK-net TREEBIHIA 2173 X7 ZH V>, 630581 (1FR & HirHb A s
W) OIS A ST 7 7 2 —TF i Ule. O 2 M EEREEE 0.1km BE#Z 2 HiSi R TR W 2 -ERUI R 7 I
RELCHEZD 4~108H1E, HAIBOHIEX 20044F 9 A 5 H 23K 57 0 O EEMNHIE (M7.4) TH 5. SIREAIS
& L TIE YMGH12 ER O (GL-102m,Vp=6000m/s, Vs=3250m/& M LTz, 7, JUNRGIEEE T, BiEd %
BIRARY CLEEOFKMF 2R T 2HENZ UL, BB OENY A 7 7 7 2 —WEMICFHI T E R0z
FROL U7 e 20,

BWAREHE & X5 7 NHIEE OB R O R

% K-NET - KiK-net #if5 OBIHIIEE) XX bz, TR ONTAHNY A b7 7 7 2—CHIE U CHEER =Rt
ZREt U7z, 20004F 10 A 6 HEHERPEEHIE (M7.3,h9km)ic & % & & BGEI O BRI R I S s D RN X D
EODPBRENTIERICKLS T LD, mREIX ETHDB &EFERHE 10~500kmDO#iFH TIEIZFRIRO it ixotz. Tz
7L, EBEHID S EEEHEE 200kmiits £ TOXE & ZNL0E TRASMERN R D, wHOEMNRTHS. B
JEEEEE 200kmiZHER NI IC X LD B TH D, S OnthA 0 IZ NI IS A > TLBEOEEZ RS S 5.

20014 3 A 24 H=THIE (M6.7,h46km)ic X 2 BB 2 &, JE A LOHZ F2 LT O#iFH Tld 200048 SHUR Y
HHEF E T RWD, HAREXISEEED, B 50~400kmOHiPH T HLigiy Bk R 20 QR 7z /R L
Jz. 272U, 20HzZBREOEEKEEICES &, HEREIRICHEHICIZE5D0EHROEN, EDIET HHiHEZ
5 TIRWVHILEL & DR WARSRIARIC IR o 2.

THIL, L®%@@2m4$3ﬁ14H@T%®X77Wwﬁmmzhmmmfgbﬁ%kﬁméht T OHIFETER
FriE 80~350km D HiIFH DFEEEHRE A2 MGt LIz & T 5, BIMESOL SIS EEMICRZ1ZE XY TIRODHTH
%@ MRS A b7 7 7 2—THHETZZLIcKD, W OMEARDEHERE DR DFEN T LD > TL BT 2o

KR D PEEEIREE 7041 ORE 3 H BT IS & > T L, 2Hz AR ORI A E > PuE > SN, —/, 10HzPL Eo
S‘EzfllaaLiIElI> HE>HINTH -T2, Fiz, 20HzfFE Tld forearc> backarck V5 HifliZafENE HZ 5.

BOEDOPHFED 25 7 NHE & L Cidftic 19984 5 H 23 H (M5.4,h86km) 20064 9 H 26 H (M5.3,h70km)h’d 0,
INSTHHLUDOREARWIZE Nz, ZDiz8h, TDX 5 MR, OB EOBREEZ ST L
MTE, HQROLIHVERHML TR EED, THHAAALTVWE T 0V VT L— s DIRRERED K DM &>
TeRBEN R BN Z B E 2 TERMICHIRE NS 0END 5.

W25 Sk - A - I (2011) HARHIEE To2asinsctl, H (2014) HARMIEE 2 2% 20144F MR

WEEE © BRI K-NET -« KiK-net Otz S T e/e&E Lz, LT L K.

F—U— R oREH), SRR, U N T 7 X2 — HEAA
Keywords: strong motions, attenuation characteristics, site factor, southwest Japan
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J& /&yﬁz RN D Z 7 o« T—3 3 URBOE T IVBICBY T 2 M5
Study on frequency and hypocentral distance dependent radiation coefficient

BRI Bfr 1 B R
NAGASAKA, Yosuke'* ; NOZU, Atsusht

VMOIATBUEN RN BT SE AT

LPort and Airport Research Institute

HEFY I 2 L—avicB0T, NOMIEERAAZ AL T T—a MR KD ERT ST &N
T&%. LML, HEHNET T« T—3 3 %% (Aki and Richards, 2002 W3 &, #Bll& O &M s mkh T
LES. RBCEHHPTORGELR EIC X 0 H SN (=F51) REIGEDL BN, @WYNCT T«
I—2a RBEETIVET 2 e TENREET > I 2 L— 3 VOREON EBMHFENS.

T 4 L= 3 MNREDETIVIRICDWTIZZ K ORIEZEA S 5. Liu and Helmberger (1988% 57« T—3 3 V&
BT EUAFEDNEAE L, S &N AEmIcks T e 2L TWVWa., MEH Y Ial—r 3Dk
DETIVORRE L LTIE, HIZIEEILS (1990), Pitarka et al. (2000), Pulido (2002)2 4% 5. 53N d Boore
and Boatwright(1984D /5iEIC & D BRI T 7« T— 3 UREBUZ 2SI ST 2 552 R L TW0 55, @RS
5213 8 L BHPZINT S T L TRBEEIREEZEER L T0a. £z, KB (2002)1% 20004 SHURFERIE & Z
DORELEHO 2TV, BT TIVEREL TS, COLE, BT —Y) T ZAXT MVOIKF:2 KDkt S T ¢
I— 3 MEEOIKE 2 KDL AL THED, Fio, AEEIZG CRBREEICEMKGFELIEETIVEEZ STV S.
WINOBHEZHIC BN TE, T7 4 T— 3 AR EERID 5 FEMCER T 2 BT L, 7z & 21 Pitarka et al.
(2000)Tid 173Hz7Z% &, MR&EWNICRTd 20BNV RKE VAR L 72> TV 5.

FEDEBNEISRICAOND T T« T— 3 VREIIHEERI R & W REDOREA D LTERINS LAE
L, ZTOEIIFEEH (o £T2) HDERBSOERERICK > TEDKX S ICELT 2 EEAREICH OV THIHNTZ
7z. 20004 SHUR PGS HIEE O BIAEER D HTIC K D o EJEPBEL - BIREEEEADT ICKIE T 2 2 &M D, &I
a=exp(xfriQrVs) L LTETILT BT L ZBRL TS, TORUTEFD SRS £ TORBHLZWVIE &Mk
FTAL—2a MREIGED 2R L TED, Qp FANE - BRIEMADKGFEZIRET 2FL T -T2,

20004 S BURPEHIEZ IS BIHGIR NS E TH O, KEFEREEFFICHIAEN TV AHETH S LWV HFIEND S
W, EFEREOEM SO SHERNT T« T— a VMREE EHRICHS C EHAREETH 2. TDId, SRISINERE A
B K EHIEBIC OV T EIRET T IVOHEM M & RE Qr DIEICDOWTHE ZITV, MET2TETHS.

F—U—F: IT =9 VRE mEH I L—va Yy
Keywords: radiation coefficient, strong ground motion simulation
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Eﬂﬂéﬁﬂﬁ ST B ARG IS K OREIE K DO iR R

Effects of Accretionary Prisms on Long -Period Ground Motions Associated with Velocity
Structure Models and Sources

20 RAE T B i 1 = oA !
GUO, Yujia'* ; KOKETSU, Kazuki ; MIYAKE, Hiroe!

VOO AR TS T
IEarthquake Research Institute, University of Tokyo

mifE & T 7 CHRAET HiFHEHED. KBk - B2 - BsCFE R CICRARMESH 28759 L5 NTWVWS, £
D& S IR EABHEB OF K - CREEFICEER RIETEHEDO—D L LT, MifE b T 7ICih> THEZEL T2 hHED
TFAEDEIT 5%, Yamada and lwata (2005), Yoshimugaal. (2008),7532 « fth (2014) 1%, {HhnfkidHuzE R OWE B O R
T2 X E % — 77T, RO ZIEX TR H 5 T L 2fafii Uiz, %k - KB (2013),7454 - ik (2013) 1
SEIMARI RIS 1) 2 R EARAF I 2R Ul — IS, FERNC AT O SRS E 7 )V IE SO EE 2> Tw
%o FHC, HIEERIC KRR 8 2 MIE T STOHRERHEIC N3 2 MEHE — O Z R &, £ HAICAREN TR,
DX SIT, MIMARIEROFHIC BN T, AIHAE T )L 72 SO HHK OB ST 7V ORHEEPETZ T TR < i
EOBROINKIER 2RI 2B EICANS T ENREARNRTH S, £z KB - IBE - BIROBFEOE R HHIE
D e BE AN E 2570, NIMAIRZEFE S L ICH#ERT 2L EHEETH S,

AW TIEE S, HEETTIVDOEND B UM IAIROZ L ZIAS M %728, 20049 9 A 5 H 191K 7 77tA
(ST)ICHA: LIS m s I OFE (M, 7.2) Z MU =0ty I a2 L—2a Y2 EMLiz, I al—
¥ 3 YT UNMORSIMAD @SN 752 5 3 DDOMEMEET )L Z2HHA Lz, (A) &2E 1 I FHEEE 7L (Koketsu
et al., 2008, 2012) (B) f-HhAdD SiEGEEIC B % BEAEWIZE (Takahashet al., 2002; Tsujiet al., 2011, 2014)® J-SHISHE
HifRE7 )L (B - ftl1, 2009, 2012z BE1C, €7 )V A OIMATE N O EREEZ 2L T2 ET )V, (C) ET IV A O
IAIE O SHHEEZ 3.2 km/siCEHA L., (AR L EIRELTZET V. ThEDETIVC K ZEHEREIITH U TR
T LI HERE 21T o oo PIERTRICIE R Y VA IREER: (Ikegamiet al, 2008) 72 L. HEPiff/kEs K UIAHE Q
fiEi— i@ﬁﬁ%ﬁﬁkmbkhtoﬁﬁ@ﬁwﬂﬁwﬁ@0%03Hﬂ&@oEﬁﬁvmmMammewa£$
ZAEA L. EIFER RS/ UK (2004) 72 H Uiz,

R, FEATHZE CRBE N TOSMIMARIROERKFEICER U, il & A CEHE L EEREE T V2N T
EIRONE P CIEN R Z 1 U 15 A O IR R 2Tz, ZBIiE LT, W%T&mafwiéhfm%ml@
S BT T T OSREE A IO EZ S HE I, BEOmERZE LTz,

VIal—ya voR. LFOHENMES NI, (kD D DA OEER ORIEE. (Hhitkix Lo e & AT
T LENE 22 EIFBR5EWV, KB - BT TR, ﬁﬁ@@@w%ﬁk%wéﬁﬁ%@ﬁﬁmw%?wmmﬁﬁ
BT D B D, R OIRIERREE ORI 2 SHIAD 6 2 BIRERF Tld T 5 LRI RSN T (Fhnfkd b 0l
A@ﬁk%%b%%ﬁh$éw HM%%@k%H%%H%%E@@h%%ﬁ@%?WA&B@%Tﬁ&D\%?»B

. PR ESOBIHCEEIC BT 9-12D%FHE N K D FET B RENDH %, Tz, kO kic g

Wmﬁ%(%ﬁﬁWWEJ%)@ T 7% D DOERVEROBIE RS MM THE TH 5,

F—U— F: REAGIHEES), (i, rEiE b7, s, s I 2 L— g v, mEREE TV

Keywords: Long-period ground motion, Accretionary prism, Nankai Trough, Subduction earthquake, Ground motion simulation,
Velocity structure model
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FATE b T 7IC BT 50 RIEIMHEES OB & > X 2 L—2 3 VIC KB
Long-period ground-motion observations and simulations in the Nankai Trough, south-
west Japan

FRRE TSl s el 2 BT ORER 2 5 ORYE SEIL Y P k]
NAKAMURA, Takeshi'* ; TAKENAKA, Hiroshi? ; OKAMOTO, Tarc ; OHORI, Michihirc" ; TSUBOI, Seijt

VPRI R R, 2 W LCE, B AR SRR, 4 R
1Japan Agency for Marine-Earth Science and Techno@iayama University: Tokyo Institute of Technology,University of
Fukui

TBVERTZEBHFAE T, IOREETTOIKZE 1,900-4,400 nDIFECIC 20 sih 5 %5 HiZZETHI# (DONET) 7% 20104EIC

B Uz, SR AICIIIREH 2 A TH 0. VT IVE A LTRET M SRR g i 7z & OR&RE I 7 — & fid
f;%ﬁo T\, MilEb T 7238 <‘:@‘%ﬁ?ﬁﬂ5Hﬂ®i’¢{ﬁ¥’(3§$@“%ki@;§kﬂL RIKIC I 2 58BN 7 — %
&, FHIHIEEER D2 D V) 77 )V 2 A LR Wi B E R TN OIEH MG S N Tn 5

AW TIE. BEREFRT— 22T, 20134 4 AICKIRE THRAE L HE (Mw 5.8) IROMEEICHEIT 3 R00E
AR OB O 21T 5 T2 B FOSRERINIT—% (K-NET) ELZiT-o7 e A, 4L EO#EEIcHE N T, i
JEER R TR ERAIRIEMED UG K ENMEZ RS T e o7 —J7. LR FOREEMIR ) T IRIEEIC K E @07
REF T 3T o Tz, EHOMERIIIC DOV T, B ETIIE 10 EEE ORI Th 7z, —75. WK Tk
HHVNE L, 100FLL Fich iz > TEED G L TS T WV oh o Tz, B O EBSELOMERIC 51 % 30T
WEGOY I aL—y g vEikAle T A, 10-20@@%@&&511\1 IRIE D HEIESDEEE AL ORI DOV TERIT—
REBENGIEREBLZCENTER, YIal—varhbBonizAFy 7y ay FTlE, ZEEDIIEAN ST
%, IRMEOBIEPIBEOLIBEE MK R 2D MR TE R, T, REEOWFLER CE RIS, Ik TEimn
BEOIGIBEEN IR R 5 C 2R Lz, bk, FEEOHERPFEE T g T2 B E N - HErs = X mi
CRBEDRIZ R U THD  ERN A TR S NI ERAR ) ORI R B SRS D DR IR 2 i3
AN TIGZE LT RIEDRIFBIC L Z2EDEEZ 5N S,

PRREFANHE O (2-20%) 13, FEHEEERIC B 2 RO RBHEE P EIE A > N—2 3 Y E ETOMEE
PRI IC BRI CH Do AFXD I 2 L— 3 Tl 20 i’(@.ﬁr%ﬂgﬁ}#b‘bé LD, RPEAWIHET)D
HHON, 108 X 0 EEIHOBMEEORIIE TE TWiEL, Thud, T2 lb—y g Y THO: SEHEMEET IV
EREBEOMGE L OMICTREEN D 5T D EEX T VD, 9%IE, aA7aF 0 77— 0BT — 275 E2ERH LT, (¥
IMAIC B % SHARSEOREZ T 21TV, MEETIVZEH T 20ENH 2 LEZ TV,

F—U— R REANIMEES), >0 KA WIHES), =, vl - 7, el

Keywords: Long-period ground motion, strong motion, Nankai Trough, seafloor observation, DONET
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A AN K 2 R R BN Rl O Ji 5y iﬁﬂtkﬁb‘t*ﬁiﬁ

Approach to broaden the period-range of ong-period ground motion evaluation based o
theoretical method

B B o BRI EZ L SHBER? HFH A B AT
MAEDA, Takahird* ; IWAKI, Asako! ; MORIKAWA, Nobuyuki! ; IMAI, Ryuta? ; AOI, Shin' ;
FUJIWARA, Hiroyuki1

b B SR AR ST, 2 9 IR AT

INIED, 2Mizuho Information & Research Institute, Inc.

i LIC

B, 3HITEMEIC K B REHES Y S 2 L—3 3 VDW= EHEIC X 2 EFHIES O\ — R
FHMEICEI T 205 211> TW5, TNET, MEFEMEZEEB L CRE LEZHOERT T IV, HEEY S L— e
DEBINT 3Tt PEET T IV EHWEHET Y I a L—r 3 ik b, BEEEYSSOMEZ > 7R EISEERE K
XA 3~20 WREE D EAItER 255 & UGt 2170 TETWa, —. ZEIFET % K 0 /NI REEYI~N
a/ EB uﬂﬂﬂ@”%t&bk&iiD%ﬂﬂ%mi“(@i’é njr:{ﬂﬂb\' ‘ET%O'}LO %U)t&bh_bi IE E’J?(ﬁbh&%ﬂi{ é+
%&ﬂﬂ%ﬂ«#ﬁﬁé/7m F b At E 2SRRI AR B O AN SRR A FEOE ALK 27
O—F (A -, AKD) BDEZSND, AZETIERTED T 7a—FICBE LT, NS 7 DMEZRE LT, C
NFETED LEBICET VLS N PGS, BIRTTIVERWT, ERIHHESTHMEO LI w72 Et 72175

R RSEET IV

AWFZE T, BASSERIEARARIZEATC I\ TR B s 2 it 5 & U TYERRFM OV - e Az E 7L [(B21X, Senna
etal.(2013 JDR)] ZHW %, & - BB EHBE T VIE,. ThETHLICETIVEM TN TE 2N E D &
ROHAR T 7L GRESHIEGS) &, ZNhE 0 FEVHEE T IV GFETHERESE) ZHFE L. Wi OHRESEOR R R 2
G2 JEEE (EH 055 28) I ZEIEEER & X 0 EYNCEHMET % C & T mESO K E O FE Hig
TEDTH 5, EER - IETHEHRETILVEHWT Vs=350m/sLL FOMEE (2 C Tld Vs=250m/sE L RE) F TH#
I NIRRTV, TNE TO Vs=500m/gD T2 ETORMEMBE IR LIz T A, HEENET IV EE N
Tl Tl HhiE ﬁ@wk%%&%ﬁﬁ%#ﬁk?é@ﬁ#$EMKoit T—1) LAY VDR S, Wi#FHD
AR LT 2 X 0 3 ERHHEEICB N TR 5Nz,

EBIRET IV

CNETOERMMETFHS I 2 L— a3 Y TREMMEEBET T IVEHOWTWS S, TARD T4 XED E/NE
AT = )VOREIEWENTFICERBEINTWEY, FC T, RIVF AT —IVOREE N (BSD - 5 R, 2006 A REHER)
HEBUICEBRTTIVEER L. ZOMBICOWTHHN Lz, 2T, HER S 7 THEINS M8 fOHIEIIH L
T BHERARRER T AR T o WEEEZ T2 274D F V) A DV T, HEERRICH U TENENER A 8%
5 UTBIRET IV ZER Uz NEEMZ S Ul B0, BRI EIC LEANFER R IC BV TRk E B2 EmD
HAoNTz, Flo, WHERIALER T AR T ¢ BEICKE L TV A HINE A 5N,

)

CNE T CERANMMET Y I 2 L— g Y2Al 1WRE X CLAWmREd 5 LT, KoEfucET MEEn
T RS E TV RRIRET V2 VS BEMA RS S Nz, —/ T AR TR, [HEEREE c28mLIE 11
%azJ#i’C@EHE&EJﬂﬂE%O)Jﬁ%% NEICK DT> TWV2EH, TNETED ERTY A XPRAIAINVNE B> TH

. ATEICET RN RT L e bic. ZRALAT Y TOREZZEL TS TENHLLIEDDDH 5, K
Eﬁﬂ%@béﬂ?fﬂﬁo)fﬁ%ﬁ{t%%fc&)blbi\ W FHEET VRBBEE T VORE ST, BYEFRETEIC DOV TOMETE
HEZRETH 5,

HEE AWZUISTRRIZER D VR 26 FERAMMEE N — R~ v TEREE ) ICL 5,

F—TU— R REANMES), 2500, fl FEEET IV, <IVF AT — VAR E
Keywords: long-perido ground motion, FDM, velocity structure model, multi-scale heterogeneity
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PR 5 T O E MR 2 05 & U T B BE R Tk O et _
Broadband ground motion simulation techniques applied to megathrust earthquakes in tf
Sagami trough

EROMF R EE L RN B2 R AT
IWAKI, Asako'* ; MAEDA, Takahird ; MORIKAWA, Nobuyuki' ; FUJIWARA, Hiroyuki'

! BRI 2T
INIED

FERELC O 5 2 BRI E MRS 2 HEEEEHlIC W T B 1~ B AL Eo ERIAESIC DWW T, ER
B LA & 3 TN ENAE R 2 MY NICET UL L ETHERNTEIC K> TR 2 2 &N TE 5L EZBNS, &
B - Mt (2014)TlE, MBS T TRAELS 27 =F 2— R 8L EOWHEIE KHEZ M5 E LT, EF/T A—
R DORHEFEEZEZR UL HOBRETIV (F V) IOV TERTAEMEIC K BMER Y I 2 L— 3 VDL
ERMHER Y — RiHliZTT o 72, T OB, ZBIRE TV FEET 7V OREEZ Z 5 U TR 3 LU Eo+isz hf
He L,

— T, MR N T T OMIEBIZEFED EHEE FETLAS LR, X7 2Fa— R 7REOHEOHAELYEL T
WBEINTWVET D, TNE TOEFMPMZES) Y — Rz E 2 7z LT, KO EAOMES & ZD iz LH
IR Y — REHMEZ17 S5 C ENEBRFEE 5> TV 5, TORDICIE, BRI TIEIC K 2 HEShEHE A 5 A0
ANIEET 27 Ta—F (§iH -, AKE) L. FHEtE IR TR RO ANz LB R FEOE A K
57 7T0a—FNEZS5N5,

AR T, RIFBIEHERICH Y § 2 EFE 2 £ OB — ADOMEZ MG L UT, [NHEMEIRIETEE LTk
IEKHWSNTWAENA TV Rk (Gt - fth, 2000 12 K258 2175, Fiz. B - BEE (2013) 7% & TREI WA
T EREI R FEOMEAH 25l FERICOWCEIRTFEMA L O e HER FIAIC K 2 EH L O 21T 5, BED
FEE OB ONEE T > N\ a— 7 O LLORERIREZ R H LU T ERHHZESNRTE D) S jEAMANAF 550D T
H%, TTTIXEE_F ERF (envelope ratio functioni EFESR T &12T %,

ELLDTEICOVTE, BRI 2E XM ST TV (ER  ERFERES, 2012 ZHAL LIzET IV
(AT mod-JIVSM 72 W T =2t 71E (GMS; & - i, 2004 TEHHRT 2, ZOFE, BiEEIE LA 1WETH
$EI2B KD ICERZITI M, mod-JIVSMDE 2 L 255 e LTna 2 e b, BIEGIKIC I 5 HiE i 2
BE3d %, EWEAMAE. N TV RETIRFKENZ Y — VBB X - TEHE L. ERFIETIIRERMNx ERF & EEH
WD 72 M U C R E BB S e 2 (E 3 %, MEHHIT Y — BEGEICH W 2 FEGEE T VIE, R 0.5- 221
OHESZ X 0 EYNCEHET 2 C 2B E U TR OREBES R A E TV (Sennaetal.,, 20039 %,

BIRCEEF N OMEHRIC BV T, ATV w Rk ERFIE, BRUENECKBWIEPT —V ZARY MLzZNT
N UTzo NA TV w RFike ERFIEEHEREIHTH % 2005 LD TEMEICHLRT AR MURIENEEICK
T NA Ty Rk e ERFIEDHEEFIC I % RUICENET % EHEEHE T OIRE LNV EWC BB %
M, BheE TlEINA TV RIEOFERE DV NE K R A EADN R SN, FHCHRIEO R E WK 2R DG HICNT
Ty RiE & ERFIEEQBEWHEEZE TH > 7z, HITONA TV v REETIR, ERHEFRHOBE ZERGDES XA 2
YIVAERMED D O . FHCERHIE T WA ORI OEROTNAEEIC KNS ATRENED D %,

C T CHET LIeTFEE. SRR & & 6 o Jar BEE) ' — FFHMICHRENZE R R TH G TE 5 2 LA
TN, HEH TR & DHEIC X > TN S OFEOBEHMMGEEL LR L OEME 2175 C L L HETH %,

F—T— R s EORHIEE, RS RS, L RS, A s 7, BT
Keywords: megathrust earthquake, long-period ground motion, broadband ground motion, Sagami trough, Kanto plain
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SYE PR BRZSTE AT IS K 2 Wi YRR A 5 AR AR Y < 2 L —
Simulation of irregular wave generation due to fault formation by an elasto -plastic finite
deformation analysis

L EAER Y PR FIISL L b BE 2
YAMADA, Shotarol* : NODA Toshihird ; ASAOKA, Akira?

VR REREE, (W) R PR S U RELE
I'Nagoya University?Association for the Development of Earthquake Prediction

FHELIETNETIC, BEHEER LK~ # A R AT 2 — R GEOASIA Y % L TRIS MUK EICE S
EEHR O AMTOLER Y 2 2 L—va RT3 2. AT, Ffffia— REHVT, suiitrad3
gz g, EWEB X OCWRIEOERE, FAUCESEFOREY I aL—ra v 2R Lz, TOffra—FR
ﬁ%ﬁﬁ%%ﬁﬁswummdwmmawﬁf&iﬁﬂ%ﬂL@mmmmfﬁﬁﬁéﬁﬁﬁﬁﬁtfﬁé.ik,ﬁﬁ
U 72 fifh 2 — R s R o 3@ Bl 5 2 RS IC RS ) U CEB 2 R 6D 2 BT S ER I — R Th D, HA
WA I RE S B AE BRI BN RIE & IR ATRE 45 TH B, TORMEEN L, SEIIEHIC, WEhEICLE S IR ¥
BICEB UTHZ T o 7z, FRO§ A& T, flmfll s h S 2R X o izt Lz 2 A, UTHD
SR b £ S MEI T IR B G & U UM BN EEN A Ule (D). S OREEIEEMICETT L, FhictE-> Tl
MENICIREID A Uz, T O, JERIEMEEICE 2 SNzl T 3V F—DN—&UCRINE NS T & 2R LTz, KK
JE R 7 SIS U TR Cld, BN E0HISHET T %728, WIBI TRANEEICE L, ZORIEHEEMICIRET 5 A
THUE & AR R s Fi o TeREID R Uz (K2). — 4T, VX LR 52 I-igclx, KERBEA X
Y MO NE IEA XY OB FEET 5 LI LT, BIROHERICE LI ARARIREBINEE L (K
3. &I, WG D SZEMHIENC X O iR HE U2, EWENABEN R TN, RiEh I X LK
WA 2 A3 2T, NRAVGIREIDFRAE L.

1) Noda, T., Asaoka, A. and Nakano, M. (2008): Soil-water coupled finite deformation analysis based on a rate-type equatior
of motion incorporating the SYS Cam-clay mod8bils and Foundationg8(6), 771-790.

2) BPEFEL, (LR, FRREE, JIIEHK (2014): 805 NWEICHE S BRSO AN REEORES 2 21— 3
v, HARBRER B R 2#H G K2 20144F K43, SSS31-08.

3) Asaoka, A., Noda, T., Yamada, E., Kaneda, K. and Nakano, M. (2002): An elasto-plastic description of two distinct volume
change mechanisms of soilSoils and Foundationg?2(5), 47-57.

4) Noda, T., Xu, B. and Asaoka, A. (2013): Acceleration generation due to strain localization of saturated clay specimen base
on dynamic soil-water coupled finite deformation analySisi/s and Foundation$3(5), 653-670.

5) FRRASH, ILHEARES, BPEAEL (2013): IR EATIC K 2 HIfR OMHEEI S & BHEIC 1 5 IRB D FEAEIC B3 2 T,
HAHERER R B A B K2 20134 K43, SSS28-18.

F—TU— R EWE, dikE, B, O3 HORATL, HME)), S A
Keywords: natural fault, reverse fault, seismic wave, strain localization, inertial force, elasto-plastic body
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Estimation of shallow shear wave velocity in Bandung basin, Indonesia using horizontal
to vertical (H/V) spectral ratio
Estimation of shallow shear wave velocity in Bandung basin, Indonesia using horizontal
to vertical (H/V) spectral ratio

Pramatadie Andi Muhamad ; H#iyt 22iifi 1 ; AFNIMAR Afnimar? ; (1197 3505
PRAMATADIE, Andi muhamad* ; CHIMOTO, Kosuké : AFNIMAR, Afnimar? ; YAMANAKA, Hiroaki *

1Tokyo Institute of TechnologyBandung Institute of Technology
1Tokyo Institute of Technology,Bandung Institute of Technology

Bandung, the third populous city in Indonesia with population of around 2.7 million, is located in the western part of Java
island. The city lies on a basin structure called Bandung basin. The concern of seismic risk in this area becomes importar
as existing of 24 km-long Lembang fault in the northern part. As part of potential seismic hazard estimation, Microtremors
measurement is one of effective tool to estimate shear wave velocity profile and site amplification factor, especially in the urbar
area. A 3 component microtremors measurement is conducted in 76 sites to observe horizontal-to-vertical (H/V) spectral ratio the
reflected to the ground characteristic. In the previous work, the obtained shear wave velocity models from Spatial Autocorrelatior
(SPAC) are used as reference model. Estimation of the ground structures are using the tuning factor to fitting the observed H/
spectrum with the theoretical ellipticity of fundamental mode of Rayleigh wave from the velocity model. From the obtained
velocity model, we observed the thicknesses of soft lay&00 m/s) from north to south of basin are changing from around 8
to 12 m in edge of basin area and around 40 m at the central of basin. The obtain profiles provide detail structure informatior
in Bandung basin. Also the calculation of AVS30s and site amplification factor were conducted in each site, to understand the
potential seismic hazard in the area. We also discuss a spatial variation of the amplification of earthquake ground motion usin
the obtained profiles.

F—77— F: H/V spectral ratio, S-wave velocity, shallow soil, Bandung basin, amplification
Keywords: H/V spectral ratio, S-wave velocity, shallow soil, Bandung basin, amplification
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BN TFHEREROT OV AR 22— 3 NTED B R O —BUE Bl
DL FEORGE & a0 ER\ Dt F—

An evaluation to trace phase of surface wave using the seismic interferometry

TUAR EKER 1 ; gk wF— 1
MOTOKI, Kentard* ; KATO, Kenichi

LN 5 SRR

IKobori Research Complex

1. ZLtyic

MR TeE OB & LT, BRI OMEEISN S 2 HSHOREEENFTHMME N TV, HER FHSECE>TY
U — VBB HEETES TS, RO OBRIZ T T, MMEREAEMTIEN TN TEEHLEZD
%, Behm et al.(2014) I HEEWG T DFERIC K 2 5B ONAHDORER 221, BEEE N SRD SN BMEHEAEX D
HLEESDEHNNETNC EERLTVED, EilfcED L DA THIALZ I N TV, ATl BT
Ko THELSNZWEONMEIBETEH T 2 12D OFMEZ R U, BNTIRRED S M2 R Uik, BRI H
MU 7=F 7z /Rd,

2. FHMIEICDOWT

) — VEIBOAIARZE IO Tl FREEE TV & OBEN I 2175 T2dIcid. (T 3R B TE 3 K51, HEIK
U THBRBSERZ IS T ENEE LV, LML, B THIEIC K > T ¢ & 2 I EHipHIE, 22TV
TIVTWNREDZEREOAIIEONS, 7T TAMGH T, WRHIEON OB LT, SRy OB 50
MHEAHRIRI R Z kD % o XIRHIKDEROFMIEE & . SHRHIBNOFMEIE DT 2R 2 — 3 KD, G
NOWDIEEZ TN T 2. AMGTTIE. E P DZ0w5e Uiz,

FEMTINARES Tl HRHEINIC equipartitionz RIS 2 7z, UM 5 Oz M E BT X O GRRZAEEZ -V TR
%o JERADFHRE I 40km X 90km DY 71 0.2kmFEBRIC 90655 #iliE T %, 4km ORZE 5t & LT 0.4km
bR TRl (DAR%. G ZidE U, M Pk a2 EHd 5720051, HIEROEE Fic 18km#in 7z (LU,
B ) ZRHROBMANCEE Lz, TFVIZHAEDOE®HIC 2 BETIVE L, KERERGEE TV, JIFRICH L THEAS
T BHANCAEILZET IV QRITCAEIEET)IV)., HBEEOEIRD M L 755 X 5% 3R AREIEET IV e, IRLICR
BIEMERL 722 BT IV ERTE Ulz, BUEL R IR U RO R3S O 7R OfE R A2 7)) — VB e LT, HER T
BIRIC X B8R ZT AR 2— 3 VU TCIHOERER T 2 FHEOBEH IS OWTRET LTz,

3. %WM@Jk;é@%ﬁwﬁ

IE R ERGEE T VDY mﬁm%%&®rz/$ul vavigBik, ) —VEEOTFaYRY a—v g VK
TEASE < BRI EO, zmnTﬁ%®%Q TAVRY a—va vk d70, TiabBIEOEREAMIC K o THERD
Bl oz, O FOFMEFICHT 2T a0 R a— g VIKEICEON TR, B THE0RIZ 7D — B
EX AT B, MEMWVE FOFMEIEIEICNT BT AR a— 3 ViIEERER. EERICET S F TOROLIKIEH
BN THIEE )=V TEX BT 2000, EER TS BN DOV TIFHER Tk s 7)) — VB TH
TFOMMHTNDE U, 3XTCAREIEOLEE. TaAYRY a— g R EDHACA., HERk T¥EEEH T 550
BOERRITNC K - THERD I 5, BOHUERD S8R5 D OHTERANIEMEIES 5 T & 2GS 2 BRI, HiER Ttz
WHT ZBOEREAMmE, T7aAVR) a—rarvkedhmneabes e, MERTHEORRIE TV — VB R
EELHIETBERMESNTZ, L L, RDOLWVEDNSWENEET 2 5 mIcw LTI, o smzahbeT
& HER FEEORE R & 7)) — VBB RIENSE T, VU —VBEMERET S LI TERN o Tz, VS S
RS DOWHIBEA DI DI TH T, @M 2O ST EZRIAZ T, 3 RTAREIEHARIC 380 T & BN Tk
Ko THDIEREZ MG TE 52 &R LTz,

4. BT —RA\O¥EHH

FEEROMGTIE, Hi-net—B87H (N.ICWH) & —B5 (N.ICEH) 7w &ttt & LT, Z 0D 2 jiDEERR B < ichiE
LTW5HER (NNFSWH &A1 (NTOWH) 7. ﬁgﬁ$ﬁ&%ﬁ%¢%t@®ﬁﬁﬁ&bf e LTz, 1 HBOH
Rz VT, MBStz Uz, eBEEIEsRrEZ e U, 7 — 25k e - (b (2012 5tz 20
UTzo R8N BIRDIZPEIE & I-SHISD 3 ot FRGEE 7V 72 W T2 TR D Leig =175 7.

PEIR 7 HLE & U CHEEB I THE O R 2T OV R a—v 3 Y LEEIE &, Sz EE L UCUF U 72ROz
KLHIELTED, HEHICKI S TRELTHENRDENDS T L Z2MHER LTz, 30t PG T T IVIC X B RITR L .
BNEIED S8 S NI ST 2R MES N, FHENEIRTEEATES 2 Z2m L,

SHOFEE UT, HIA LB O @i i OB sUSEH U TR DL ATFETETE 20 E 50
DR ZITV T,
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BIE A 5 P TR = REHIEE E: D i B O RE

Characteristic of Strong Motion in Sanriku Tsunami of 1896 by the point of view of
seismic intensity distribution

R SR 1
AIZAWA, Koji 1*

SGT LS PR
1Adm|n|strat|on Division, Seismology and Volcanology Department

HHYA 294F (18964) 6 H 15 HICHAE U7zIHiG —FEMEHE X, R EOHEHORKE I Hh SHEE S NS HED
FRAIC FEAREE OB K E W TEHEE ) THhb EEZ %h“(lﬂ% (Kanamorj 1972; FiB, 1989,

BHIE =R DEE I 2 DOMENDH %, HRGGE (1890 DHEEE /MK T, HItItHZ i sy
=, B S LHEEIC D TOILWHEIPAZEMESE LT3, kw(wmbﬁ EEEMMEBN L BE B R, &
REFERUEFIETR & BRI/ THHRASRE (18960 L [ARED /I MiZ R L TV A D, I mEN WS S Niztiz
RLUTWAS, Gl [EITATICHRE TN TV A HIEEHAFEICGIEH TN TV AR OERE & K (190D DXHDih
MOEEEWNET S L. ﬁﬁ@mL%%%mbu&ﬁAﬁDtoL@t@ﬁ%(ﬂM)%%$&bf\ﬁMéhk%§
B DDA DV TR 21T > Too BT, Jb B TIIMEEDS, b B, NIEEHE X OB Ly
HICH9E., MEOHIANZ VL, BEIIE ﬁﬁ%@ﬁ%k&%ﬁﬁ#%%fﬁ&w F 7z, EREEAG & R O — K[
HIEW (FPUphsiaik. 2008; BiHIEN. 2010 ZEREAQSDE S L. MFE 2B U 2 S 3 g G o —Xx
G I 2 ~ 3R DL EoMIRIc /) L, Mo 1 ~ 2 B RokiiEic 2,

B A SO AAR (190D &, HIAZREHIEARR OFENOMEICOWT [$E8) T§E] EEHL TV, FHIED
(2000 1Z. AR, REIOBEFICOWT, B 1.5 EOFENICOWTIE o< b LEHTZELTWS, TO
7z, I = REERR XD < & A L5 EDOEIHR A NE L Tz e B2 5N 5, Bt I6E TREERD
KERHFTIEEER 234F (20114F) RALHSACERETHEIC 350) 2 A MHESIRN GHEZ A, 2014 A KEN
Hifg LHLS %, T DIz, ERIIAESBEHROFEIC W 2 4 ISE AR T MV DWT, ##i0 (19989 DiER
N % Hw, Dhakal (2013, 5&T (2019 OTFHEEHWT, YT ZF 2 — REZ(LEE, JEEIC SRR % i
Nfzo TORER, T =F 2— R 7.6 L, A5 HLLELEIC, HhdEREART ML & EERE O Rk = DR
WENT & o Tze R 234F (20114) SbH 5 AR B ORERE 2 A 5 B Th v b4 7 U CEHIIERE

FEIE T 3 L. BAtHTILR CRIEREE 2 5 3 £ix b, Jb bl bR TEFR IR TEEN AR E L K S,

DL EOREERMN S, BRE ZREEERIC B 2B, Bl hizESOME L &bE. B s EEL EOER

FAMEENC KA RRERLTWA EEZ BN,

F—U— R B, ERIARET), HE, iaE
Keywords: Seismic Intensity, Long-term Period Ground Motion, Tsunami Earthquake, Strong Motion
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KB S 2 L—3 3 N KB TRAAFRHED b OFEJE I i O R MRS
Reproducmg the short-period seismic surface waves from subduction zone earthquake

based on large-scale simulation

(F DN S A T e U Y AR o TN A = 7 NI W
OKAMOTO, Tard™ ; TAKENAKA, Hiroshi? ; HARA, Tatsuhikd ; NAKAMURA, Takeshi* ; AOKI, Takayuki

VERRUTSERE, 2 WILRAE, 3 EREEISEAT, 4 M E TS e B e A
1Tokyo Institute of Technology Okayama University’Building Research Institut¢ JAMSTEC

The seismic-wave propagation from shallow subduction zone earthquakes is strongly affected by the heterogeneous structur
there are the thick layers with low-seismic wave velocities, such as the oceanic water and the sedimentary layers, and these lay:
are separated with three-dimensionally irregular interfaces. These heterogeneities affect both the excitation and propagation
the seismic waves. Therefore they must be considered in generating the synthetic waveforms for the waveform analysis of th
earthquake sources and structural heterogeneities, otherwise the analysis could result in erroneous solutions [1,2]. In this paper
study the effect of the structure of the Japan trench on the strong-motion seismic waveforms, especially the surface waves, fro
a shallow subduction zone earthquake in connection with the analysis of the 2011 Tohoku-Oki earthquake (Mw9.1). We selecte
an small event (2003/11/1, Mw5.8) because this event occurred in the source area of the 2011 Tohoku-Oki earthquake, and h
a similar mechanism (inter-plate thrusting) as that of the 2011 Tohoku-Oki earthquake. The strong-motion records (K-NET,
KiK-net) were integrated to obtain velocity components. We assumed a three-dimensional structure model for the Japan trenc
by compiling models for topography [3], sediments [4], crust, and subducting plates [5,6]. We applied a GPU-accelerated finite-
difference program developed by ourselves [7,8]. We used the TSUBAME-2.5 supercomputer in Tokyo Institute of Technology
for the finite-difference computation. By using the 3D structure model, the strong-motion seismograms were well reproduced fol
a period band of 12-40 s. For periods shorter than around 10 s, however, the misfit of surface waves was large: the amplitudes
the synthetic surface waves were smaller than that of the observations. That is, the excitations of the short period surface wav
from shallow earthquakes were not sufficient in the assumed 3D structure model. As an experiment we reduced the S-wav
velocities of the oceanic sediments by 30 % and re-computed the synthetics. However, the fit between the observed and synthe
waveforms were not improved. We will discuss these results and present findings based on further experiments (e.g., results |
modifying the thickness of the sediments).
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[ E RS T IHX 20145 i~ 2 E OMEEFI N — F 2B L T~ ORXRICD
W
On National Seismic Hazard Maps of Japan 2014 edition
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RTFEDIARNGRHHHA DA HEND S L I, IEMENIZHEOME 2 LTz, TIN5 OB ZE X TE
X U7z & T IVICHE DWW I flERGa B P L. 5% OMIEES) N — REHMBICBI 3 % Mt ~20114F « 20124FIC ¥
B REHER~ . (5% ORES) Y — RFHICEE T 2 MET~2013FIC B 2 MEHER~] £ LT, ZNFh 20124F,
20134 FICNE LTz,

20144F 8 5 | X it TIEOME 2175 L L BT, BETIVOIERZETIT> T&E T TDRU, TNE TIK 7o Mathsiz
S F 2 T ERGR I BB TR OVER A2 7 Lic e, T REES) TRl 201445 ~2 E OHIZES) b — R 724
BL T~ (LR, 20144ERD ZNET S,

MHAL ZTOR/ATHRES ZHEOAE « i - FEEMRR EICHEDN T, SR EOREDHER T E DR EREN
BOWEERFRL, #HXIIRLUIZE D,

F—U—F: 2EHES THIMX 2 0 1 4 0k, HESN\Y— F, iZEREEZE8 S
Keywords: National Seismic Hazard Maps of Japan 2014 edition, seismic hazard, Earthquake research committee
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B HERE AR OB PR NS £ 7L & RSS2 L—

Simulation of long-period ground motion using 3D structure model of the Kanto Basin

EACHIE 5 BN A L BBaR) 1 RS T B R OGRS R AR R R
YOSHIMOTO, Kazud* ; TAKEMURA, Shunsuke ; KAJIKAWA, Kengo' ; MASUDA, Kei! ; TAMAKI, Taishi' ;
KITAZAWA, Rana! ; KOBAYASHI, Keika!

VRTINS
Yokohama City University

lE L&l

EHBEIC B 2 E A AES O IEE /R MO 7z dIiciE, BRI ORBUs B EEMET T VAR 5N S.
AW TIE, TEMR S N OER EEMET TV (BlZIX, SBVSM: M - 1, 2014; Takemura et al.,
2015 ZHWTHHBEEICOWTOERMET Y I 2 L— 3 U&2FEML, FICBRHEREZRIO LR O T C#l
HEN-ERAtES (8 4-8%) OFBMEICOWTHEI L.

EREICLSRABMEH S 2L -3V

20044 10 A 27 HiCHRE bt 5 T3/ E Uiz (X 11km Mw5.8) & 201342 A 25H LJ)E?IV,L%jI:%B’C\‘)i’:Ei
U7z (EE 8km, Mw5.8) IZDWTC, 3ITAEMEIC KB E/MMMETY 2 2 L—y 3 Uo7, FHHEmEEL,
PR N OB P LB 72 35 25 201.6<127.5<60 km? DFEELT, 7K /51EIC 0.15 km $R1E /5 A 0.075 km TR tui
FEREMRICIE F-netic &% CMT 2R L, ERICIEERT TNV ZRE Lz, HET—X Y Moffidaiiicisy
ZENES ORIEZFH LTI LE. ERIMET S I 21— 3 V&, SBVSM & JIVSM (Koketsu et al., 2008
WA T, SBVSMICHEREAHIEGERIC 351 5 JRipii iy 7% S IGH SRS S OHET SR M - 1, 2014 ZHLH )\ﬂht%Tﬂ/ L
T, SBVSM2) IZDWTHHEEL, BllE NicERIHHESOHBIEZ I Lz, SBVSM & U SBVSM2 D HERE)E DL
OREEICDWVTIE, JIVSMIT & B HIZERAIEIR, Moho EIEIK, #HET L — b D FRIEIRZE LTz,

REABAMEEFH I 2L —a Vv OER

SBVSM 7 W R ERERIE, JIVSMIC X BETREER & ik U T, HEREEHE T O—H OB ZER TRl S Nz EJE
BB OHRIE-OFRIIRL 7/ E R E L 0 B EBE L. X510, HERRHmE o E R s s & o LTz SBVSM2
T, BISHERE Ao bimsh Tl & Nz BEIHHES O HEEIC —Rom EXAR SNz, ORI, AT -t (2014
DFEIC X 2 RS G i O HE GRS LG € 7OV ORBIkIc X ©, HERR G coORmE Rk « (3R 72 92/
NS IEREIC R CE B ATREME A /R LTV 5. Z0—J5C, HERG MO MERGHEMET TVt S Tuhany
RESMERS A PR (B RIRPEED) I8 2 ERMIZEC OV TIX, BHEROBERENH F 0 Em AV EDMERE
Niz. PEFKTIE, SBYSM KT SBVSM2 DR & BLRDRESICOWTH LBNMT 5 L & bic, HERERMmEIC
B 2 MRS E & R ORI - (ZRERHEOBRIC OV T EFIHT 5.

Eif3

ARHIFE TR SEBERIZERr D K-NET/KiK-net iiZZ70 8775 5 I F-net® CMT fRERIFHE 8Tz EE L. i,
HEREIREEFR S Y b T —77 SK-netDME SR LE Uiz, MBS I 2 L—3 3 G REHERTZE AT O
B AT LEFHEETCWEEEE L. ZLTEHWEZLET.

F—U— F: REAGHES), BRI, E# I 2 — a3 v
Keywords: long-period ground motion, Kanto Basin, simulation of seismic ground motion
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1 ARFE DB EE S I E Ak e R D I 70 A1 1< B 9 2 ARt

Study on Spatial Distribution of Response Duration Time of Earthquake Motions in Tokyo
Metropolitan Area

BN Y aHE L EFHE
ARAI, Kensuké*  ISHII, Toru! ; HIRATA, Naosh?

DHKIERR, 2 BRAURA
1Shimizu Corporation?University of Tokyo

1. HLHW
USEat (2012) (&, MRS Ok RO BRI ER L. TheEs ‘Hﬂiﬁ‘%tb@%ﬁfdﬁiﬂa?ﬂéﬂﬂﬂa%k LS
AR AR Y BV 2ES - IRR LT BT AT AR IiE & 2 DRz afs FEMEE DB AT LR IX

Hrh B TR S NI EEOBIIIGIERD AR b )V 7% K TZ ORI % @ &2 L. ﬁﬁbto%k W 1R EoEEY
HiEEB D REERE R IE %H@ﬂaﬁ%Aif%thTmtﬁib%%L<E<&otbﬁmﬁ18—7%ﬁokoL
TWVWAZ ENHALMCE STz, Ko, BRITMDTEOH FREEDEWDEFE R ORI TEIGEVWZE 6L, F
ICBTAGCER D E R I K S Nz EHEE Uz FRCEEAHEEB ORNE - MREEHRFR ORI I RO FRSIE 7Z2 S
LT iNiEFEDNZENS e E A, 2 < O REOBMIEIERICHD < a0 B 2454 Uiz,

C OFEICH D fHT 7= DIIE —HS TOREC K B2 METTRIEARDH O . HINERHFDREL 55, EEEHEE
8 (MeSO-nel Tld. EHIE D 3000 EOBISIC IV TILHTE - EMERR OGS ENIESN TV, T T, #
H - 1EhH (2014 &, MeSO-netic X % HALH G A HIE & Z DHiIE « RAREZ ZTE 14 MIEBEO LB - JLRHE -
EkG R E RS O, ISBMEIFI AR MIVEBEH L, ZORMEREI Uz, 5IEREARRTIE. FHICE
JEHIHE S ORFZIRE « J8E AT BV « ISR A7 R VORRE & Z OZEZHNC DOV T, FEOH RGO 21 b
& DR, BROFTNAKIFEDEBIFRES & OBRE EICOWTHRETT %,

2. T—RERNTFE

AHTIE, FH - 1E0 (2014 WHGET L7 e EBEHEENHE (MeSO-net OFEkOHMN 5 20114 3 H 11 HAS 2011
4 H 12 HE TORF 6 HIFEDOREROHEE)ISE AT RV SV [em/s] 35 K U IS Zki e 2 X7 kL TSV [s] ZMiat
WHRET B, TOHICE, 201 1ERICHTACEENHIEE & Z DRARBOLRE TENS, TSVORT A=, )
(2012 XFH - 1ZH (2014 LHEUL, EEE 5%, /8T A—% pl=0.03 p2=0.95CTH %, MeSO-netD#E D
I SEBOARREET, TS T2 AT MVFEOZE(L L RGO (b2 /b X8, BT S, BELRITE. B
SERFEFAZE AT OHE N — R A7 — 3 > J-SHISOFE N FEEE T IV ESIRT %,

3. KR

AR OHIFET OIS ERRRF I AT R VIE, RO ARG OIS K D | ZERIICZEL L TV 5, JOE KRR A
N7 FVOMEIRIE, HEEAR LR OREE D LEB BRI 4 3 T IR 00 R B O P i C LU Bl ¥ — 7 2 F5D
BEMZNVIN, BRI OMEN LB THEMHET 2ICONTEBOE— 7 2D K5 Ic R A%, iz, [A—HIET
&, RO ERIRERREE S U T < BRO AR & FI IS U TSBEMGIR AT MIVOMIRDERZ D | 55
T ARMPOMEIRZ KL TW5B EHEEET NS,

HHEE
ARWZE TR, GRS EWITE RS TE s FHERGK - R 7oy 2 7 ) BX U TEiHolagattns |
FEKFEORBIL T TY 27 b I X 2 EAREHMESNNE (MeSO-net DidikzE Wz,

ZECHR -

M & (2012 @ HARRE PG R, #7725, #5676%, pp.843-850, 2012.6
WrHAES T - 1Eh (2014 @ HAME 2R TR, 2014483 K=, S16-P19 2014.11
B SR AR ZEAT © HiE N — R A5 —2 3 > J-SHIS;  http://www.j-shis.bosai.go.jp/

F—TU— R U, R, kR, A, MG
Keywords: Tokyo, Earthquake Motion, Duration, Surface Wave, Structure
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sREE B DM & Z2HRIE 2 O 7o B IR E D nTRETE
Possible quantification of earthquake size using strong motion duration and displacemel

amplitude

=
HARA, Tatsuhikd*

VRO R E T Y S —
'IISEE, BRI

Hara (2014) showed the correlation between strong motion duration and duration of high band-pass filtered tele-seismic |
waves. In this study, we investigated the possibility to quantify earthquake sizes using strong motion durations and displacemel
amplitudes referring to Hara (2007), who showed that it is possible to determine magnitude for huge earthquakes using hig
frequency energy radiation durations and displacement amplitudes from tele-seismic P waves. We used horizontal componer
of strong motion seismograms from the KiK-net borehole stations for nine large earthquakes that occurred in and around Jape
since 2003, which were retrieved and processed by Hara (2014). We obtained displacement records by integration of stror
motion seismograms and measured amplitudes after applying high-pass filter with the corner frequency of 0.01 Hz. We used tt
strong motion durations obtained by Hara (2014), who used high band-pass filter with the corner frequencies of 5 and 10 Hz
He suggested the duration dependence on epicentral distance. We calculated the logarithms of the products of the strong moti
durations and displacement amplitudes divided by the epicentral distance twice and compared them to the moment magnitude
Although the scatter is large, they correlate well, which suggests the possibility to quantify the earthquake size using duration
and displacement amplitudes measured from strong motion seismograms.

Acknowledgements. We used strong motion seismograms recorded by the KiK-net of the National Research Institute for Eartl
Science and Disaster Prevention. We used the hypocenters of the unified hypocenter catalog of the Japan Meteorological Agen

F—T— F: gED, Mk
Keywords: strong motion duration
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st DREERIVRE BRI I D PR & JERE IR O HIE R DB fR I\ _ .
Relations between seismic intensity by linear and nonlinear site responses using empiric:

transfer functions

e B 5e 1
SATOH, Toshimt*

LK EER
1Shimizu Corporation

19234 AR ORI b T 71V OB KSR & OB OEE DRI 5 ILFEGERTE 7 )L OHEE s 8 1]
T, HBOIERE N ZEZE L CEEEHET 208D S, UL, REIHIAREIERZ AVt 7)) — B
0. BERI ) — BAEGE T O EIE. HBEDIEROE DTH B, Fio. MO 2 Z & U - Tk
AWVZ5EICE, EET IV EBINE RS ZRTE T 20BN H 20, BN TE SIRERR—1 > 7HHED
BENTVS LIIZEST, BINERRMEABRITIZEAE SRV, T 510, BINEEREORE S EIZRELTH D, H
BISBIRT TR OEN T LRI T 5, T2 T, AWIZETIE. 28O KiK-net il RO & HBRHDEIEE: & RN
DRRBRIVCEER 2 sk D . BRI & IR IR DR HAIEE S D BIR A Z R L 72,

BUHIC, LFDOX S UT, MO & SFMERE M CH W 2 BERmER MO DT, RERMmER Uz
FAWT, HlgOIERREE DR 21 TS IEOBIIR 5. D ERIER OB ZH#E T 5, HnizTr—2&, 2
E D KiK-net Bl OEET &, ZOBHSTOREITH S, mEDLE. 68HIED PGAMN 300 cm/d UL EDFIEk. 55
EH)E 520 HIFED PGA A 20~100cm/8 DRtirzi#E IR Uiz, T O 124BIIICHBT 25080 5. S5, BHERIC,
0y F TR E EADIRBIOREDH BT — 2ROz, EFENKEN S TitiE. T AR i
TREETHY L7557 KiK-net 52 (TCGH16) Tdh o 7z, KT ORRERI R BUE ., sREB O | R
T BHEDIKFRR T DAY MV KT %, 9EHOHh D _F RIS B R DIKER S D AT R VDT
EF U, F R ORI EEREBIE. BRI ORDDIC, HED ERkaZEHVWSC EIc kD, FRICE
#LTzo ZTLT, HET—VIZAXRY MU TH BRIV  z MERL R OMER D AT MUICET, 7—V Tii%
LT, FERDOHIER TOWIEZHETE Uiz, D L Raicid, HBBOIFEHEOEENI LA LT N EEZ BND
fe&h, RO RN B IR IS THIrP O | R D AR MVE#EE L, TSI S 2 28 L CHIER T
DARY MVEREHT B EICHNT S, TOTETIE. HBOIERIEIE 2 Z 18 Ui Tk T g & 7 2 i RRGE €
T IV TR DR E DT TR,

Z LT, HH B O EIIED S FH U3 MRS |y & Sl S5 1 (fe) 2735 X— & & U= Hilg S IERRIE
REDRHERE Inoy ORERZ. 1oy 2 Inony OFHATEEN A K OER LTz, /5N 7Nd,

Inon-lrrny =6.155-1.669 1 ;n + 0.110 ILIN2 -0.688log,fe

ThHb, TTT, feld. %F%z&@%j(hu%ﬁg PGAL/~N k%ﬁﬁfg PGV, N N5 fe= PGA. /N /(ZWPGVL[N) Tﬁ%b
7zo fe Db DI Vs30E W eat BT 72, fe DT —RZOHEIENED -7z, Thid, feldld, ¥+ MO
gﬂ‘f‘itt < N %{Eq%‘i'l\_ﬂﬁ&{ﬁ?§¢%‘|§®$2%%é\ihfb\é 71:’_&) &%z gh%o blbi\ INON & ILIN @B@EW%&\ ?%6“71’_
B2 R T, RAROBHEHIIER | von (&, 20004 SHEURPEESHIE D KiK-net HE (TTRHO2) TD 6.6 TH %, 11N
OHIPAIZ 4.5~7.0TH O, FWTREBRIEEREIE 1920 TH %, 1SFONTRERNIE, EBE S ET, INON & Iy
WKEMECIE LSS, OTHN 103 BEL FICKEL 52 EHINEEIEDOZERINEL 5B L EEET ST,
ILIN2 ﬁ%ﬁ)\bf\ %LCCi@%%b\&iﬁ\ﬂ‘g%j%fiﬁfb\éo fe b‘k%b\té& b lrrn L INON @%b‘k% < 7&5%@?]‘
BB, TNE. @EEEIE L., HBOIERIEEDREIC X BIERME NI 2 b X bN5, TER LR
iﬁf(ti\ loin pa) 70@1;7%{_:]\\ fe =BHz TiX Inon Cirff(‘] 6.4, fe=2Hz TlZ InoNn Li%\/‘] 6.7L7%%,

BRE L AT, RREAPT BB S RVRITZE (A) 26242034} U (A) 23241054 X B R TH %, AT TIE. iR
ZEANIZETO KiK-net 58EERCE. PSHUERSE, KT OEFEERZ WV E Lz,
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Nonlinear Site Response Analysis in Tokyo Meteropolitan Area Using Equivalent Linear
Approach
Nonlinear Site Response Analysis in Tokyo Meteropolitan Area Using Equivalent Linear
Approach

IBRAHIM, Rami'* ; MASUDA, Tetsu ; KOKETSU, Kazukt ; HIROSE, TakesHi
IBRAHIM, Rami'* ; MASUDA, Tetsu ; KOKETSU, Kazukt ; HIROSE, TakesHi

LEarthg. Res. Inst., Univ. Toky8East Nippon Expressway Company Limited
LEarthg. Res. Inst., Univ. Toky8East Nippon Expressway Company Limited

Nonlinear site effect analysis was carried out for 210 simulated strong ground motion records in the Tokyo Metropolitan area.
The simulated strong motion records synthesized for two scenario earthquakes, i.e. plate-boundary and intra-slab ones, were 1
outputs from the Special Project for Earthquake Disaster Mitigation in Tokyo Metropolitan Area. Fault plane of plate boundary
earthquake extends along the surface of subducting Philippine Sea Plate (PHS), located beneath the northern part of Tokyo b
area. Its presumed magnitude of M.3. The fault plane of intra-slab earthquake is expected within the PHS at a focal depth of
50 km, extended beneath Chiba and Ibaraki prefectures. Its presumed magnitugé& df. Ml waveforms were synthesized on
engineering base of shear-wave velocity 500 m/s.

Site response analyses were achieved by an equivalent linear method using DYNEQ program developed by Yoshida ar
Suetomi (1996). Gy and h+ relationships of Central Disaster Mitigation Council are recognized to express the shear deformation
of soil (clay, sand, and gravel). Resultant waveforms on free surface shows a systematic dependence on thickness of the si
structure above the engineering base. Large amplification is dominant at corresponding short periods above shallow soft structur
whereas the peak amplitudes shifted to longer periods for sites located above deep soft structure. Nonlinear site effects we
typically obvious at short periods of approximately 0.2 s and shorter. The deformations mostly concentrated in the shallow 20 n
of the soil inferred from maximum shear strains analysis. Our analysis showed the considerable effects of the non-linear respon:
of surface layers to large seismic inputs on the engineering base.

F—7— F: Nonlinear site effect, Plate boundary earthquake, Intra-slab earthquake
Keywords: Nonlinear site effect, Plate boundary earthquake, Intra-slab earthquake
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FRHEERP AT O MRS U7 3778 X U TRIESIC 350 2 M@ Mk & thE
B AIRIE & DOBE %

Relation between smallest microtremor amplitudes and largest seismic oscillations ob
served by TRIES

FHHR e T RAR AL
TANAKA, Torao'* ; OKUBO, Makotd

! JHENE
INOTHING

HEHERAPIZEAT (TRIES) OHIZERNISIE 19994 5 HIC 02TRIESH, 8 HICi 00 T FFEARRE TN T, HFENIC
10 SOBTHRENTER UTze T OFaRR IR & N7 M) & B OBIRZII X5 72, 02TRIESHIHIAZ [HEHE '5J
& L. oS 350 2 MEfE) & BB OBEIEIX. ZNZ N O00TRIESOME TR LIZAIMETHG 252 L& Uiz, &
B S NI HEFHI EAG R 3.0HzDEIERILHEZ TH . 1.0~10.0HzDOFE TIRIFZKELRFHETH B, MU H—
MESILC. 100HzY > 7)) V308D E D | BEN T BN T8N E TOMMBIOR/IMRIE. Z Ui < tizEH)H»
SEAIREZRD TS, HEMENC DV TITE~10 M., HESHRIEIC DWW T P, ST, Rkl 28 ~10%
M. ZNZFhEtsT —) 288 U7z, BRI B0 2 BRI S5 M EN T X 7z site effectic DWW T, 2.0~
4. 0HZ DIREEAHTE D HIEEII S FICKE B 2 & E A, FRdaiEzZiE 0.1Hz, 21 XIS /7#E LT, SXHEToOMER)R
S AAE & M EHRIE B M2 515 U Tz, 02TRIESERIAS Tl 708728 2 2 MEMEhad i b i MEIRIE R © s EiE
PTPE T E D, ShIHE T % 00 FRHRN SIS 14 BOMMEN T —2 ULH T TETE 59, £R2ZOE#EMEEE<
BV, AR R CHMENRIE O R/MA, HIEEEHRIEOR KME L &1C, 02TRIESH TOME TRR L 7 HxHE T 52 THIEE D
R ZF 2 — ROBREEEL E O AE /05 LT site effect®i@idild 2 2 & & Uiz, 2 BHRISIZ T O VAT R T
HBM. MEME R MEIEE & EB R IRIEMEOHA G DED S siteeffectt O EAFHENZE L 2 ENHRZES TH
%, MWEE/IMRIED SEBIR, ¥V =F 2 — R, AAWZ X LEZEET UL 02TRIESEHRI SIS T % I KHIEEHRIED
FHRDHHKD LEZ TS,

F—U— R M), thES, BT — ) T2, R MRIE, RAARIE, Ak e 2T 27 b

Keywords: microtremor, seismic waves, discrete Fourier transform, ground soil, maximal amplitude, site effect
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P S B ASERES FERRIC BB B S MRS MIG IR

Microtremor surveys for S-wave velocity structure in Okinawa and Amami islands, Japan

I iz e P e 2
YAMADA, Nobuyuki'* ; TAKENAKA, Hiroshi?

VR BE R BEE, 2 IR BIAREENT SR

LFukuoka University of EducatioROkayama University

HBRIBIEICIN > TRIET 2 HNEE TR, BT EISHEOREIIESDERHSE DD, BEICEII S L— MERT
%’%%@“Zoﬂﬂ um&%mﬁbmm\% 7z, —EHOEL T, EWRERICER 6 55 EomyWiENICHEDN S
AREMEMNE VW EFHMIiE N TV E & &8I, EHEDIFELIEMINIGELH O FIZX, HEFREMIHEEASL], Pk
%mﬁ%ﬁ%&%ﬁ%ﬁ@ﬁdﬁ<&w&wza

CNETIC, EHLWX, AEREDS/N\EHILFEEORIEHEDRE A TOMEBIN fAEIZ LS MEN 7 LA BEE %2R
ML, BEke UTHlE LTEz B, (U -7 (2013, 20148 KRE)). ZDOHTE, Yamada & Takenaka(2014)
T, MR RSO DA, JERIRE, AKEIIT TORMEZ RN 2 1S TOME 7 L 1 HEEOEE
L, MmO SESHBMERRIIL XL, 25 LT, BANAYIETSH S S IHEMEHRESRIE S C
L, HZEHRMEORBER LSO ETILICKERC L ThH3EEZONS. SEIE, CNETCICEFHRELTE
TR TS DO VRS D S SRS 2 S T LTc b OO 2179 . ks, COMIKTIE, B SSERIER
FEARD J-SHISOEEHMARE T IVWANE TN T VB E D0, SIHEEOHERIZCNETITHINTITWARL.

AFE T, WSS SAFEREE RIS TOMEERTN S (K-NET) JE4 TS U7z #h 7 L1 SREERIC DN
THET 5. RS, MHENDS % % (URM), % (NGO), EHIH (KGS) B X UAEMEMHITO S ESME (YRN),
ok R B4 (OKE), iz Bl (TKS) D& TH S, 7 LA BIlOHfE, URM & NGO 201442 H, KGS,
YRN, OKE (& 20094F 3 H, TKS & 20104 2 A3 KU 20114 9 HicirbN =& DT, BHNCIX, i@Est & 1 H— DM
BbEE 7Ry FHWE &k, HEEYA MCX O U7 R R B0, T — R ~\OZ [ - 7. B
IOV, TNETOWE LERRIC, HRMEIOIER 21T -T2, ik « MkEIE - f2EDR{ETDARY MVIE
R, B ARRICIERICHB =722 L TW0izh, MHENOHSTIEHEOHKETE 7. 25 LTHEDL
NBN T =205, NHHEEERDZ &, WINOHSE, FH 1% T 2.0 km/sE 2 2 Pz R LTz,

Sk, FEIVREEREOIAZITS L LI, TNE TOHEBRE L& ORISR J-SHISOEERLE T T L & DLk
FITV, WRERSRESEICUAND, W TS b N T RS O 224 MEIC DV T ORGTHE HEFIC ANz

BB, TOWMEO—IEE, FIEAPTZE R (B) GRER S © 2628210501 EZ I TWVWET. LT, vz
L%xd.

F—U— R RS - G - MUKERE - T2, STORERNE, B L1 HRE

Keywords: Okinawa, Yoron, Okinoerabu and Tokunoshima island, S-wave velocity structure, Microtremor array measurement
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RUER I PRS2 IITE 35 K O 8 i oD 2 i jRER 35 I oD HE R — [ g o b=
RO LD <Mt g .
Estimation of surface wave group velocities beneath the Beppu bay, western Japan, usir
a dense broadband array

FRHE PR b o DHEST 2 L T8 2 il R
HAYASHIDA, Takumi'* ; YOSHIMI, Masayuk? ; TOKUMARU, Tetsuyoshi ; SUGIYAMA, Takeshi

VSRS B HIEE T 2 —, 2 SRR S ST YETRE - A LIBRZEERP, 3 AN AT, 4 R L
ISEE, Building Research InstitutéGeological Survey of Japan, AISTTokumaru Professioal Engineer’s Offi¢&ree

1. I3LBIC

BIRFA B & O LIR30 2 SSRGS T 7 )V OMGEZ BN L UT, RIS RLD O iEhRiekz L 7z i
TUEMT 2L T s, M - FH R (2014 #E¥2) Tk, KyRHEES X CZRIBAEHINCRE TN TN S
O B SERFARAIZEAT Hi-net @i BllIEI Rz FHW CR RS 2 HEE L, BHFOMEIEEREE T )L (3-SHIS,
2019 IC K AHHE L D EIT -T2, LHLEDS, EOZER R —)Uicx UCEIAMEEDNERTH 5720, 7
EHRRSE D2 Z(LIC RIS B T2 01T 5 T EAHERER V. Kz, WA BIHER R I D < i@ Tld 0.1Hzi
BOWPHORIENRETH S LD, HBHEDZEMEC A —)V 2B R LT, X0 EEEN DL T oG EH
EITOREND B.

2. HRFE R IHISIC 350 % HiuE S oo i Bl
201445 8 ALK, HIREZHuLE UTciEiko 120 (Fdt 30km, 3RPY 65km OHiFH) 1< 35\ CHirgESE) o dtiyi i 2
Efi LTS, EREHS A FEGEEET (NanometricstE 8 Trillium Compact: [EA &1 120%) X U7 — R IUNEREEE
(HI T35 1LS-8800: 100HzY > 7'V > ) TH D, HESTOMELEEIL 30cmTdHh 5. 20144 9 H-11 H OBIHIE &
SIS —ARYT MVEEZER LTz & A, 1HZ LU N OARE AT Tld et @) LUK 7% <, 0.08Hz-0.1Hz
0.15Hz-0.25Hz 0.5HzHiZICHENWTARY MLOY¥—rRE 5N .

3. HEER TR X B R ESEE OHEE
AW T, BUS Uk —2 (35 7% 1 Kot 7 X > McapEIL, IREEOESELE (Bensen

etal., 2007 %Z{7- %1%, 0.05Hz-2.0 HZDFFIKIC I\ T2 66 FHLERT (B RIEEEE @ 6km-65km OFHEAHRIRE%
FEH Uz, ARG ERERS (Z-2), KFEEERS (R-R, T-T) BX U EF#27KFEHKS (Z-R, Z-T) D580 7%
Fge U, BUHHARI2AD X 2w+ Z MBI X 015 5N T2 & O % RN AR L Uz, £ < O EAHBIRI L
WIS RSN, HEREEDEL 5T % LEZ SNBMHEIBEE SRTICHE VT, 43 0.1Hz-1.0HzD J& L
HEICBOTHEHOEEN RSNz, AL, il cOMGTHEE [FAH - i (2014, 2)] & [ERE, AHEAHBIRIED
SINEED 2 2 Nal 2 EICIIREEE OHEENREE L 50, 2 < OBPEART TEARIZ 107 SINEEMESENTWiERWNT
ED, SHE5IEHEBPGEIRZER/ L e D, HEHETFSIEOMASLMFIC OV TG ZERZ0END 5.

AEE AT, SR AENIFAZREFE TR — T ILWE T O P8 — ARl i) 1< 600 % HRi i
BB O—BRELUTHEML TV,

F—T— R 0@, MR, R, Bl R, SRS
Keywords: ambient noise, seismic interferometry, surface wave, group velocity, beppu sedimentary basin
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Microtremor array survay in Oita and Beppu area

o RUHET M 0 B R Il R
YOSHIMI, Masayuki* ; HAYASHIDA, Takumi® ; TOKUMARU, Tetsuyoshi ; SUGIYAMA, Takesht

VRERRDT TR - KILWTSEERRT, 2 AT ERRME T O 2 —, S OIS, 4 e L
LGeological survey of Japan, AISTI|SEE, Building Research InstitutéTokumaru Professioal Engineer’s offi¢&ree

BIRFEEA D S PGRERHEZH ST B 728, Ko FEFN 12 A7k, BRI 5 AR THEN Y L1 & 217>
. 7UARE=ZABESEELDDES 45T LA L, 1AAH 20 4% 20m?1000mfLfE D 6 7 L O F i
u”:. T D5 B 300m 500m  1000mdD 3 77 LA 133 EHEE 72kt % 7= DR M ORI (1255 & U7z, filif
Y — IR GRS A SE-321 (EA 8 108, 5V/kine), FILT %! LS-88007— % 1 /i —IC T 24bit 100Hz
YT T 3T OME R R IR LTz,

BET—2D F RS BG4 RERERE LT SPACHE, Vi (Tada et al,2007, CCA7E: (Cho et al. 2008
R F L, JEIE T & ONHEE R HEE Uz, #4a 0.2Hzh 5 SHz B2 & TR EET I ThitEEN RS 5N
7z.

BIANI AR R 72 B A7 R RS E £ 7)) O BER N A E & PEg Uz, BEFEOMEN 7 L A AR N TN 2 KT
X, BE 7V 5 OBEERENR R WL Z R Uiz, BIEIRH LI B RS € 70 OEERNAHEE I 1 Hz DA
NORE BEGEE CEIIE L D KEREARL, SEEEICEBEDRERC &bz,

BUNNTAEEE AR B 1 Koo RS2 HEE Uz, Wfimicidibrh - /48 (1999 D=7 )L 3 ) XL (GA) 7=
VY, BEHINAEEOR AN NS RS K5 5 SHHEEMET T IV ERR L.

AWFZUI SRR A A ZRt B3 TR — g O T3 — HAn B g Bih) 1S 350 % B i 2 di Al
DO—BRE LTHM Lz, MET LA T —XZOf@HCid BIDO2.0 (Tada et al, 2010 http:/staff.aist.go.jp/ikuo-chou % i i
LELT.

T R S, BIRHER AL, $)

Keywords: velocity structure, beppu sedimentary basin, ambient noise
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) « EAEREICE D < KHUREEE HUsIC 51 2 Mz R iR M O Rl & i kiE O

Estimation of Subsurface Structure based on Microtremor and Gravity Survey in the
Shikano Area, Tottori Prefecture

PPOTREH b )RR L v AR Ve BT S B
NOGUCHI, Tatsuy&* ; KAGAWA, Takao' ; TSUYOSHI, Yusuké ; OGURA, Kohet ; YOSHDA, Shohel

VSR

Tottori University

19434 SHUHEEDFRIC, HIZMENE & U CEERFITE I & O MR Ule, AT TR, REUROEEHIC 35
VT, Wl X CHEDEREIC K O M PG HEE L, HEERGE DV C 7o s oo MR sk 1 2 i\ 7z, EEREA T3 156
SO M 3 BB KU 12507 LA B2 7> 7o WEHEREDHNT T, 7 LA BEER K D175 N5 AHHE
JEX D SUSHERESE, W 3D REh 51F5 N2 HIV AXT MLVO¥—J [{ X 0 WREEOEIE ) fzHiE Uiz, &
NHRETIEZ AL - U N—=JHJEZHWT 38 TENBINZEML, T TRENRE T — X N—ZAB X UTEH
WEHIROBHZE ) 7 — XIS EGF S N BHERZ 5O T, (ERE 2.4Um? & LTENEEZRD, 20tBX0 3
TTCDHERG 2 HEE U Tz,

F—U— F: IR, EOERE, NG, EEE
Keywords: microtremor survey, gravity survey, subsurface structure, hikano area in Tottori Prefecture
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1943F S HMEE O AR E 1A 351 2 HRFENIC X 2 Mgkt e & tZEh= M
Estimation of Subsurface Structure from Microtremor and Strong Ground Motion Evalu-
ation of the 1943 Tottori Earthquake

B BT HiR R L B0 w0 et
YOSHDA, Shoheli* ; KAIZAKI, Tatsunori! ; NOGUCHI, Tatsuy ; KAGAWA, Takao'

L SHCRY:
Tottori University

19431E 9 ] 10 H, SHH AR Z R SEOtEN A L, JEE iz folic ERAHEZ I Uiz, HEREN S
TOEDRGHE LT, #EFRNZR T ERIIE L ALK > THES I YRFOMFIRNE HoIcitETE Ty, L,
PRIV IS 2 BRSO HE T HZ E, DI BRI SHEDIEIC SN TV S5 LT
5. AT, REERD SIS N7 2 0 SUS S 3 i BRI L B 7 LA Bl R L, R
M7l SRS DHEE & HEE T T )V 72 W T HIEEBIRHGIC & O #EDOFRICDOWTHRE L7z, 3 i Bl iz v 7z
AFENE EREIORARY MIVEE (HIV) 1€ & O 0GR O sl 2 #EE Lic & &5, Hlg oo sl ] & i) o a4 A
W—Ed B HRIED75<, HV BT TR THICHATE G o7z, WME7 L BIERZ W7 + 7 — RgfTic & D
SPEGEE 700m/sE TOHI FREEET L2135 T LW TE, KEHHEHITIE SHEHE 1007200m/S2E D JE A 30m AR EHE
MLTWa T ehbhrole, HESERHE TGN T ) — Y BEGEZ W T LA 2 e U, Sl IoE T
I K DR EHES OHEE 2170 72 A LOMBEOISEEAR E W THENREVHANS 2 T b o7k

F—T— F: EhER, SHOWE, STHOHERIE, HIV
Keywords: Microtremor observation, Tottori Earthquake, S-wave velocity structure, H/V
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MBI TV 2 TN e DA 3810 % LA™ ) — R B O FEAh
Evaluation of Rayleigh-wave group velocities using seismic interferometry in the vicinity

of Tachikawa fault zone

A6 A b Mo 22 T B L b EERA L - 2 e 9EE] 2 P A
ISHIGE, H|rokazd*'CHIMOTO Kosuké ;: SAGUCHI, Koichird' ; YAMANAKA, Hiroaki * ; SAKAI, Shin’ichi? ;
KURASHIMO, Eiji2 : HIRATA, Naosh?

VHR TRERER AR B T2 R, 2 SO K A B2 T
Hnterdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Techrmdagihquake Research Institute,
the University of Tokyo

I H 280 T 2 M IRE FEO—DICHIER THENH 5 ARHZE TlE C OFEZ O T NTE WAL D
TR REE S OHEE &I Z17 5 Too fRATI F 3 & EN AR B O THAMBIBEICE D 7'V — BBz #E U, LK
IREEE Dy iz R Tz, i, #iye « 1 (2013)1C & > THeE & N7 =R O HEIE 2 -yl L7z
T—RZE LI, KMEDAD—RANET T T 4 fffiZ2iT o7, SN e 5T 4w ThB, 4M%Em®ﬁ
PEI T3 REMORMPIE ERHEEDO R EWHEIFHZ MM AT, LRI & IS NTHEEN LS T Ehnh o T,
fRic, mm#%&%Eﬁ*mhﬁﬁ$$®FEH%%EETM%.Jki%ﬂE@ﬂT%L%TW%%VTEmLKﬁ
WEZ R U7, ZORS. Wi ORI THEE & NTREEE DR WD, BHEOE 7N AR TIA < B
NTHEH, BIEDET VLD EREOBENNE N L2RmRd 2R x> T,

F—T— R A7), #EB Tk, LoV —ik, R irnd s
Keywords: Tachikawa fault zone, Seismic interferometry, Rayleigh wave, surface-wave group velocities
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V) VW5 0 3513 2 FE A M g2 ) oD 2 [ 28 ) R . .
Characteristics of Spatial Variation of Short-Period Ground Motion in the Vicinity of

Tachikawa-Fault

FREP W T R iE BB 2 e R 2 ik TSR S B E— 4 kO i RS

PRIEE IO Ly 2 1 R

TSUNO, Seiji* ; SAGUCHI, Koichird ; CHIMOTO, Kosuké ; SATO, Hiroak? ; MATSUSHIMA, Shinichi* ;
MICHIKO, Shigefuj® ; TAKAI, Nobuo® ; KANNO, Tatsud ; YAMANAKA, Hiroaki ? ; KAWASE, Hiroshf*

U PGB G BANIIZERT, 2 USR8 &R pige, 4 RUERR2E, 5 JLiRE K7, © JUNKE:
IRailway Technical Research Institutdokyo Insitute of Technology’Central Research Institute of Electric Power Industry,
4Kyoto University,”Hokkaido UniversitySKyusyu University

FKEHAEAICIE, NRAVEZIROHIE BT RS> SIS DR D2 b7 ERA R ANIEMENMFEL TV 5, KEHg
OAREE . R B EZE S AR AR G EOBS% (IS, 201D OFEGFEKE KD T EARZ L, A
TR, T UTRr s tEF O AICB UK A RS 5 2 L2 HNE LT, REHNICEEIROBGED B 5 37)1|
Wilha ISR N T, WiEEASG NS 7 L—HIEBERZ 20 U, IR & N 7= SRR EES) O 22 B RIS DV TG U Tz,

H BRI TR ICATE 9 2 BABi 75w > RN THIEBIZ 520 U, NEERT JEP-6A3L IEkas Datamark LS7000XT
(200HzY > 7)) > 7)) Zif Uiz, BHABHRIE 20144 6 A 17 H~20 HDFF 4 HEITH %, VIKIEICER T ST,
) 650mDHIFR EICHIER 2 8 fiakiE Lz, 6 H 20 HICHAE L THEEIEHOHE (Mj4.6) L XRBIRMOHE (V]
3.9 MERE N, ZN5ET—X7ZE LICHE NHES) O 2 MR 25 Uze IRRD & 2 B 5 7z BRI BIH e
PHZICH > TED., WERMKDO T —1) T « AR MU Z OB O M & PEHIT. 4Hz DL E O JEEEGE THRIEA R
%0, 10HZ{ IR TZDADNRBEE TH S, DT &IX, RFHBOEEHEN T2 THHEEZOND, —/7
T. WHROREEHANCAIE T S Z RS Lo — LV A, KEEEEAESN 2B KT L. CORE
0.5-1HzD I TZF DZEL DR BIEEZE TH S, TDT Lk, KEAMNAEET 2 RMmBEOMENFHNT VWS EEZ
5N5,

AT, VIEEICIER T 2 R EOBM IR S NIz E T — 2 % AT MU 5 C L&k, EKEHE
DA X 2 5 BB O ZE A R 2 MG LTz, 511, Goodness-of-fiD Ttz VT, K D EEICHIE
FhOZEM AR Z MG 2 FETH %,

F—U— R R AR RS, 22285, 2R G, EEEE, S W
Keywords: short-period ground motion, spatial variation, shallow soil structure, earthquake observation, Tachikawa-Fault
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Estimation for velocity structure of shallow sediments using microtremor array observa-
tion in Furukawa, Japan

WA AZE Y Bl D LRI ik L 2 e B2 2 P 3 i R 2

R B2 RK A 2 Rl BT 2 S Ad5 2

MITSUNAGA, Hitoshi'* ; IYAMA, Kahori! ; MORIKAWA, Hitoshi® ; GOTO, Hiroyuk? ; INATANI, Masayuk? ;
HADA, Koiji ? ; IKEDA, Takaak? ; TAKAYA, Toshiyasl? ; KIMURA, Sayak& ; AKIYAMA, Ryohei? ;

SAWADA, Sumic

VHORTSERE, 2 5K, S ik astt=a—Y 2w o
Tokyo Institute of TechnologyKyoto University,>Newjec INC.

On March 11, 2011, the Tohoku earthquake (Mw 9.0) brought the large ground motion and tsunami in the eastern part o
mainland Japan. As a result, many buildings were seriously damaged and many people were killed. Furukawa of Miyagi pre
fecture is one of the most seriously damaged areas by the earthquake ground motion. The anomaly of the damage distributic
was observed in this area. It is considered that the anomaly caused by difference in ground motion characteristics, and especia
shallow ground structure affects ground motion characteristics. To identify the characteristics, some observations have been c:
ried out in Furukawa, for example, very dense seismic array observations (Goto ea al., 2012) and so on. The observation cove
2?3knt area by 23 sensors and provides the relative information on depth to ground basement. However, it is still difficult to
determine the absolute values of the depth to the basement.

In order to clarify the shallow ground structure in the area, the array observation of microtremors was carried out from Decem-
ber 13 to 16, 2014. The three components seismometer was adopted, that is, moving-coil type velocity sensor with the natur
frequency of 2 Hz. We set three arrays in the north-western area of Furukawa station, which were the equilateral triangle array
with radii of 2.9 m to 45 m.

The microtremor data were analyzed by the spatial auto-correlation (SPAC) method (aki, 1957). In the surface layer of ground
the shear-wave velocity is approximately 100 m/s at all the sites and the depth is 10 or 15 m. Also, the depth to the grounc
basement is around 35 m at all the sites. On the other hand, the differences of the ground properties are found in middle layer
It, however, is difficult to recognize the differences on the horizontal-to-vertical spectral ratios (H/V), because of the similarity
of the predominant frequencies.

The estimated S-wave velocity structures suggest that the properties of middle layers affect to the anomaly of damage distr
bution. This means that the impedance ratio between middle layer and basement plays the important roles to the amplification
the ground motions in this area.

Keywords: microtremor, velocity structure, array observation, Furukawa, ground motion, spatial auto-correlation method
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Kl T oty ) [ O g iR it 72 22— 7y | & U 7zt i 5 R IRl
Super dense microtremor observatlon evaluating shallow ground structure in Furukaw:
area

B G2 R B2 2 P i3 i B SR R ORA R 2 Bl B2

SR A ﬁ)ilJJ MMED SIS

GOTO, Hiroyuki‘* ; INATANI, Masayuk? ; HADA, Koji 3 ; IKEDA, Takaaki* ; TAKAYA, Toshiyasut ;
KIMURA, Sayak& ; AKIYAMA, Ryohei? ; SAWADA, Sumid ; IIYAMA, Kahori® ; MORIKAWA, Hitoshi®

DURBSEIE, 2 ROKBE T, 2 —a—Yxy 7,4 50K, 5 R L RBEka &L T
IDPRI, Kyoto Univ.,2Eng. Dept., Kyoto Univ.?Newijec Inc.,*Eng., Kyoto Univ.,>Science Eng., Tokyo Inst. Tech.

201 VAR AR HIE TLE, BRAEHS OB BW THIESHNC K 2 ES /B E LTV, B K
T K g, HUEENC K A WEDNEE TH > XD 1 DTH 5. HIHXANTEHEOFE LT Y 7IZEEN
Thollz®, WBREHRFEOBEWEENZDOFRERE L TTFEINZ. 22T, 20114FE9 AKX D, HEBH S Z G E
ICHdE U CHRE SRR O W R S ST B0 ED 5N TV % (Goto etal., 2012 HiFEFIEIC DV ik E
WhGZHEE UIAEER, #EORE L) 7 TIIMRINCEREHENE S HRE L TWA T EAVRBEN TV S (Fgetl,
2013.

B, diERdLOE (Ikm x 1.5km I 25 BB ENTED, BXZF 350mPUTIc L EREORETHS.
HERRE & U3 RRgS 7 9 ADEETREH 5D, REICHBEEISRME 2 ICGER L XS L9510 Thbho
fe. ZC°C, HEEBIHASEZ S - SR E RSS2 e T 2 C L 2 HMNE LT, K0 @R B U s Ehl
THEfEL Tz,

U RFENEING 201429 H 305 10H 2 H, BXU12H 14005 17 HOFH 7 HEEM L. W5%ET 3
WX D 527 55 TR U 72, 735, TI@ S ORBRIZK 50mE L2 X IR ELTWS. FHlEST 11700
HRE ZFH L, FHIECERD 5 ZNENHN AXRT bV ZE RS S, HIV AT BIVELDO ¥ — V72 5 2 % JEEUE
SAESATHH L, K EicTay L.

HIV AXZ7 MLk ¥ —Z U, WX it Tt 1-2Hz OfiicckRd 5N 5. @Y 7N TE— 7 i
ORIV (1.5-2.0H2 TV 7%, HIEERIRIC K O REREIDRDICHEE SNz 7 LR ET 5. £z, i
B EDE DY 7R E— 7 FEEDHRINCEL (1.0-1.5H2 ROENTWS. 72720, E—7 2
ICHSIES DL 28, HEMENIC X 0 Rtz o3 27201, ZORXSDOEEAMCER DS MHAEETH 5.

S5 3k

Goto et al.,: Very dense seismic array observations in Furukawa district, Japan, Seism. Res. Lett., 83(5), pp.765-774, 2012.
R s = IR oty ) s P AR 2 R U 7e R G Ot e, TS AL, 69(4) pp.1.758-766 2013

F—T— N ERHYENEIN, HV A7 ~)ULL, M), ) 1[HiX
Keywords: micrtoremor observation, H/V spectral ratio, site factor, Furukawa area

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SSS25-P19 S ay Ry gV R—)b FFR9:5 5 25 H 18:15-19:30

I 3 055 D SRR € 7 ) UAE RO MR — R W - R0 IR 2B & LT

Construction of underground structure model in the fault nelghborhood(An example of
Fukaya fault and Ayasegawa fault).

et R T Ml B 2 b B 2 R AT !
SENNA, Shigeki* ; MATSUYAMA, Hisanori? ; JIN, Kaort? ; FUJIWARA, Hiroyuki'

! BRI ZEAT, 2 i
INIED, 20YO Corp

1. iIL®BIC

FESSEMFClE. PRI SKIC BV TER—) V¥ F—2%5OE - BRI E D S YIHHEE T IV OREE . Z0F
TV FICHIE R B & MENBIEC S K D, Il (GRS STDHEE) AU, JEHA - gk 2 2w U723 - %55
MEHBHHEE T IVOMIEZITo TE TV 5, TNSIIAEHEE T VR FIEOEME(L DG & LT, HIEBAESIC T
M FHEEET IWEROL VY] ZEEL TV, 50, MBETIVEELORE E LT, SHlatt 70 GHltt
BETIV) ORERRHCRE L 2% ERTEEFHC B 2 HIEEEIRHG> T 7 ) UVERRE O g O NEEE M O MG 6 & Ui
BIRF DI R 72 1AM T & 2 HUBHGE T 7 )V OREREFEOMREZGET L TV 5, ARG T, B sMiiic i EdT 2%
PRS- AR WA 2 & U CREIHIAR B T UREER OBGEHE RIC OV THE 3 %,

2. Wil AL OB A & B RS S O

GRS WA - W) 1T B AR OO AT S U CRIHCEE b m h B AT TN TS, OWiEEEKD
EERE RO, EHBIT % & M8 75 ADMENRET 2 L FHIEING, FEAWEIE., HRAERE O MER L K->
TWa, 8. AW OWTIEZIL - i (2009)IC X O REHEHEREE, F—VU 7, FLUFHEOREZETTD
hTBD\%E@%ﬁ%ﬁﬁﬁ@@ﬁﬁ&éhfwéoﬁ%&%ﬁ%ﬂﬁ@ﬁ%%ﬁ@%ﬁi&D\ﬁﬁ%@#%%%
fITiE, A EEAEE 3 kmihEE TE B TWA T &, 20O it DIEOHENE  HEFEL TV 5 T & DR
TNTWVB, FEAWIEE, Mo FHWE, s WiE & &b THIEME DO BGEREMBE TN TV 5,

3. AR

RED WIS O RS € 7V 2 MR T % o dic, MRS X OB Z 20 Uz, BIlEWiEZ s X 51
5HRRZ R U, B MENR) 200mREFE. M7 L dkm B, K7 LA DY 2km g THMEL T3, K7 LA OfLE
WL I Uz, SHIRRD S B 1 HIERIE. AZ1LftH (2009)1C F51) % B Stk ik MR 25 T i O TGO A% T F20E L C
W5, RB. WO PRI, B T — LB THER T N TV 5,

(1) HiE=EEHH

Wil 5D 1 4 D B TRERFIEERBIN Z 90 U 7z BIH L 7zRd8Ic DV T, 77— U T ARY MLzl i X
LA, BT K > TEE DR TE S M, HiH T LI AR MUVC—EDEmbER ki, 22T, &
Hipi & DARYT MV ER STz T A, FHiHE AT MVHHIFHIEBICHE S TRELTED, Y1 MEEREE LT
FHTE%,

(2) HREEE

BB ORI, B D HIV AT MVOE— 7 Eid. Wigomifll ¢z s Emzrd . Wi 5l delf) <
e BRI GETEED ISR T, HIV AT ML E—Z JFIADNEHOEN TN T 832 (EREDNVNEL753) H
MDERRHIKk Tz, EHER (77 L) HpSiay, #EEO RIV AT MV EE Uz & T A, REREIED A7 )V
FE BN TH 5 T E MR L T %, BT LA il TR SNz SIRGEHEREIE & J-SHISOEGHIARE 7 )LD SiRH#H
JERES 2 LR % &L BRI Y O Vs=3.2kmB D Fil&. S RIOFERD T RARMNCH) S00mMEREZEL > T,
—J77C. Vs=1.5KmE® Lk, Wi B MHIT 300~500mfEE K< 75> T3, £z, Vs=0.9kmED Lid, WiEiEH
TR T 900MIEEEL 755 T ehVih o oo T2AMEMRLUROHARAES T X, Wi BAIOWIEIENT T Vs=0.3kmix
WU 0.2kmEL FOEMNEY (FHm), [ERkOBEmIE, BECERH ORGSR BRI E7 )L TH RSN TV S
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Wi 2 Lt O T, AT MVRRE. STCHERGEIC BHEDHRICA DN, R—Y VT T—2h 5L HHITE
2T ENE. TOWMBEICHEWTIIHEERNRIE - BRI X 2 7R E 7 )V ORE - MEEE Haicriecdh s T L
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A study for detection of the site on inclined engineering bedrock based on microtremor
observation

SRR e s R IS L DS Bah L /IR B2 TR R 2
SAKAI, Kimitoshi'* ; TANAKA, Kohei' ; USAMI, Atsuhiro! ; KOBAYASHI, Kaoru? ; HIRABAYASHI, Masay&

U SERS AR IERT, 2 RHATRE Pl

IRailway Technical Research Institut&€ast Japan Railway Company

TEAMRRAMER LTV 5 & 5 Bt Clg, EBEARATINICHIE S 2 ilREMED D O, EARRIEY) O ERET OB
W5 BIEENBELEINCEY T 5. TTT, 2 OHRHEREFBIIRECEROME AT B VD7) — 2B LI 7%
%LV HERNEHRENENTHD, TOHEZHVS LT, LA OBRE T2 7 (i T & 2] aetk b &
%. T T, TEAMNERDMER U TV AT B THEFMBIBINZ 529 % C &, Mgttt onfgertic OnT
Wtz o7, T ORGSR, EBRARHKE R R OSE AR Y U 1.0 TH 5 DI L, EEMERL T3
S TIRARIELEORE S, (HEROIREELRESZMLTED, ORI K> TREER D T & 2 nlREMED
HB T LR LTz, SBIBARGZ NG E U BIERT 2269 5 C & TREROZ Y 2R T % & L b, F
RHEFT OB L2 MR T 2 TETHS.
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