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Characteristic of Strong Motion in Sanriku Tsunami of 1896 by the point of view of
seismic intensity distribution
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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
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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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Simulation of long-period ground motion using 3D structure model of the Kanto Basin
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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

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-P05 S ay Ry gV R—)b FFR9:5 5 25 H 18:15-19:30

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
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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
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Keywords: strong motion duration
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Relations between seismic intensity by linear and nonlinear site responses using empiric:

transfer functions
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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
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Inon-lrrny =6.155-1.669 1 ;n + 0.110 ILIN2 -0.688log,fe
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iﬁf(ti\ loin pa) 70@1;7%{_:]\\ fe =BHz TiX Inon Cirff(‘] 6.4, fe=2Hz TlZ InoNn Li%\/‘] 6.7L7%%,
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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
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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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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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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

1/1



Japan Geoscience Union Meeting 2015 /0 d ;,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SSS25-P17 S Ry g ViR—)b FFR9:5 5 25 H 18:15-19:30

@ 77 LA BINC K 2 R v v 13 X oD e g bR A 0D HE 7

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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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
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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
WilE LD R—1) VT TF—=2THDB L, AV D T, FHMIARHTH S0, WilgiE B ROWEET T N fio/hE
W MM LER L) DEL o TV AEANSH 2 X SICH A, HiHbD SEHERIE D fH &N TH %,

4. XL LSBROME

AIFEORE. WiEOEBMTIE, EORNCEEANTHEID HIV AXT R VOJEEEADYINE < 75 2 A HSBHIE TR D
MG DOZAE D IR B K MR T & Bl E N HEF D RIV ARXY MV EIRORMEZRd T Wb b, £ie. A
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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St WEBENT—X2ZHWe, AT FVA 2N—=2 3 VEICK S, WilE il O o HiES) O iRk O & =
AR B X T, R—=1 2T 7 =2 EHHIN S M N RETOMERK, MEMECEDRER R 2 5 X 2 7R -
AR O EREEE TV DI Z i A ., BIIE NT BB O/ER U 7 AR E 7V 72 W T RRGEIESS 22 R O R
DFEFHl 2 I 2 TETH B,

F—TU— R HEREED, [, s T, e T r
Keywords: microtrmor observation, active fault, strong motion prediction, underground structure model
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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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Keywords: microtremor, surface wave, irregular ground
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