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On the Brownian passage time distribution model of refinement for the
Kanto M8 class recurrent paleoearthquakes

*Masajiro IMOTO', Nobuyuki MORIKAWA', Hiroyuki FUJIWARA'
1. National Research Institute for Earth Science and Disaster Resilience
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On the probability of successive occurrence of Nankai Trough
earthquakes

*Yo Fukushima', Tomoaki Nishikawa?, Yasuyuki Kano®

1. International Research Institute of Disaster Science, Tohoku University, 2. Disaster Prevention Research Institute,
Kyoto University, 3. Earthquake Research Institute, University of Tokyo
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Evaluation of crustal deformation and seismicity data for earthquake
probability estimation in the Chugoku region

*Taro Hara1, Hiroaki Takahashi?

1. Graduate School of Science, Hokkaido University, 2. Institute of Seismology and Volcanology, Faculty of Science,
Hokkaido University
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Ground oscillations generated by the passage of Tsunamis :
Observations and numerical simulations

*Hideo AOCHI"?, Masumi Yamada®, Tung-Cheng Ho?

1. BRGM, 2. Laboratoire de Geologie, Ecole Normale Superieure, CNRS UMR 8538, PSL Research University, 3.
Disaster Prevention Research Institute, Kyoto University

The broadband seismic stations near coastlines can record the passage of Tsunami. An example was
shown during the 2017 large Greenland Landslide (Chao et al., SRL, 2018; Paris et al. Pageoph, 2019) for
which Tsunami traveled along a fjord over 30 km and damaged severely a small coastal village
(Nuugaatsiaq) after 10-15 minutes of the estimated origin time of landslide and tsunami generation. Due
the lack of coastal measurement such tidal gauge, this seismic station (NUUG) is only the measurement
available to characterize the Tsunami passage. The landslide radiated strong seismic waves, detected as
an event of magnitude of about 4.8 event in GFZ catalog. We first obtained the source time function as a
single force from the teleseismic inversion using five broardband stations available on Greenland. Two
large pulses with a time lag of about 100 s was clearly distinguished in the solution. In parallel, the
landslide into the sea and tsunami (generation and propagation) were simulated using a finite difference
method (Kelfoun et al., JGR, 2010; Shi et al., Ocen Modell., 2012). The area is discretized with 100 m grid
over 65 km x 45 km. The volume of landslide and the slope angles were estimated after the available
INSAR data (Paris et al., 2019) and digital elevation data. We adapted the model parameters to be
consistent with the guessed tsunami propagation (period and wave height). At last, we calculated the
ground oscillations both from the single force at the origin of landslide and the spatio-tepmporal
evolution of tsunami height. Both terms were added as forces on the ground surface in the framework of
the elastodynamic equation using a finite difference method. The ground motions from the landslide
attenuate quickly in space and time, while the ones accompanied by tsunami propagation attenuate
gradually, namely peak ground velocity attenuates with 1/sqrt(r), where r is the distance from the origin.
According to a synthetic case study, NUUG station (a few hundred meters from the coast) is sensible to
the water level change within 2 km off the coast line. Our numerical test indicates that seismic station
near the coast line can be used for monitoring the on-going tsunamis propagation.
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Figure: (a) A snapshot of landslide-tsunami simulation at time 100 s. NUUG station is about 30

km away from the origin of landslide and tsunami. (b) Snapshots of wave propagation on the

ground surface (X component in velocity, without filter). A big triangle shows the position of
NUUG, and smaller ones are the hypothetical receiver positions. The grey area indicates the
implemented sources from Panel (a), showing the progress of tsunami propagation. (c) The

peak ground velocity in space and in function of distance from the origin, for 2D horizontal

component. The color scale and vertical axis of PGV are common. The star shows the position
of tsunami generation, from which the distance is calculated. The solid big circles show the
positions on land, while the others are at the sea bottom.
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Magnetic field observation using highly-sensitive SQUID
magnetometers near the hypocentral area in Noto Peninsula

*JUN KAWAI', MIKI KAWABATA', MASAKAZU MIYAMOTO'

1. Kanazawa Institute of Technology, Applied Electronics Laboratory

2021 FDEERL YEEEFERIRMOME 2 BIRE T2BHRMENMEVTH Y2022F8AREELINRT 2 kC
BROLN TV, 2022FD6R19BICIEM5ADMENRE L. BT 2R OICHKEEZS 6 L, EMR
ICENIEHTICHFEET REIBEFIICEARL TWD EDE#IAHY, BIZHEBEILINTVDEELST
H5,

LR TIE3EMSQUID (BEEEFTHHRTF) WAFZRAVT, BERARFEHICE T2 BAEBHMEOERE
HRUZTR>TWS, 2022FD5AN S, BEFETORRMEFTHICEET 2MIESTOREZBENE L
T, BIRMEEEFEICSQUIDEANE 2R E LERAIZ KT TLW 2, SQUID#ANETDRERAISHKMNTELZE T, &
RBRFHOD LEfICA s, FAZRAE LT, MEHFMEICESQUIDMAIE 2% E L mE DRHIES DR
EITA D & DI L7, SQUIDREAET DRH S fREEIZ25~30fT/WHz T, T—4INRDH > 7' v J A
200Hz, BAIESIETL X MY ICE > TEESTNTWL S,

SE. BARROBNZ T2 &I, BABBHRICEZ o MBEMIESOBREZZER LV, S

EOEMRTIXAWED, BRAFEEESD,. BAIES ORI - MRAEICODVWTOEIE A RO 5Nz 5KWIC
EZEVWTH D,
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Activity and waveform characteristics of deep low-frequency
earthquakes in volcanic regions

*Ryo KURIHARA'

1. Hot Springs Research Institute of Kanagawa Prefecture

AL i T IERERE IR E & SN 2 BEORBEDHE ICERTEWI-8 HzICE- T 2 ENREL TV
%, TNETOMRT. ZOMERLZ DXL TIHESABICERDIMIILEZRARY MIHODPNTHHT
52&. EEMICRET MBI EBERNICRE T H2MIBOEANH 2 I &R EMN LA > TLWB(Kurihara and
Obara, 2021), —A T, ZODMEDFEFOFHE FEORRICEL TEERAMBRZ ENZEWV, EEIUT

&, 201 1 EDENEFISESRERRMEAERE L. ZOREI/ ORI OFHRERKIE & ERTE WER
RICEH L TWBZ &EdbhD > TWB(Kurihara et al,, 2019), —AT. 2018FE DM XBFICILFERILIZ/IRE
TEL<bh>TWaL >/, KR TIZ2018FEE NEDEE DB % 1T o 7=(Kurihara and Kato,
submitted), MHIRN AR S T/, FT1HBUETDOY Y F K7 1J)L%%K(Kurihara et al., 2021)% & H

L. TOFET2017-2018%F, 2010-201 T FEZNFNDOFEHREFBRMEDOKRE =TT o7, JRIC. BRIREZER
(X927, BUEHOBHREARAVEVOERICK 2HETERERRMEARIRLA, TDLIICLT
HYOTEESTFER., 2017-2018FIC1375E. 2010-2011EICIZ1302{EDFEEERFEIRE S
Too ZOEIICHRERICIIKRERENHZEDD, 2017-2018FICHE W T HERMIEEI N RRZ B OFEMA
BRICHIST 270, REBTOXUFEEEENRSN D, — AT, NEM2020% SE ITEF ORI %
Frequency Index(Z & Tl&, 1-2 HzDFEMIRIE & 4-8SHzDFEHWIRIED L AW TEZLL)ICL > TEEILLT B
&, 2017-2018FICE W TIkFrequency Index DIEIE-2D S50DBTIXSLDENKEVW—F

T, 2010-2011&ETIFZ K DA XY K T-1LLFDFrequency IndexzxRd, D% Y. 2010-2011E Tk, &
WHIBICKZE R ZARY ML EFDFRSERFHMENS V., ZOL I REE, FHRERRMERESEIANDGR
FRIGIL— MBI DEXTRADZEICL >TEAHINTWE EHATE S, —A., FHBRILTIF20155FE
NEIR IFEEME B R E AYERIE (Yukutake et al., 2019) L7=£ DD, Frequency IndexTId 21 %@ U TH&
DIESD2EEHEREL, FICHBEBEOBEZELEWARSOh AN >z, £LETILTIE. SAKOPEIER SN
SEHP. 10WREREDOERTHLOMIEHEBERADE D FRERBMENER L TWBHNH 7, ZDLD
I, 2ENICERFEOBBIIMEEICAKECERZF—RBE W, INOOBAFNS, ZOMEDREICIE
FEORADHENHY .. FEOFKRILEHOFHBICERELRIFLTVWR I EAHAEIN S,
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Shear wave splitting analysis for the crust in lwaki area, Fukushima
Prefecture, northeast Japan (2)

*Tsuyoshi WATANABE', Shinya Hiratsuka?, Koji Shimada'

1. Japan Atomic Energy Agency, 2. N/A

HEREICBEVWTHRADEZIRIBATEAVWERD—DO T, TOBERKCBESOMERIX. B - BEDR
mOAEST, BLRNIVBRHEEEYOHMBUSICE T2 M MBERSICEERMEA /57, RFI1E
BTk, SHTEELIUSER Y vy T4 VBT EREL. HRAREE &5 X 57O DFEFEFEICEYE
ATWS, BIZIE ESRIFH, (2021) (&, EHX2IFFRIIAREEHFE (LUF. RILE) OFRERICH
EFRHNEREL>LBERREY A SKIBEILEOME 2 WRICABITEEREL. EUVSKOIRE AR

(¢) PRILAERIMICKH L TERETAARICTERZ &, RILMEFIE TENLOABICEEN W &Y
’a’:ﬁﬁn L7zo 7. BEEREBEY OMERICEEBEKHIERINIBRIEE (Sato et al,, 2020) DERIS
T. BLSHKEEBWSKOEERBZ (dt) AMHEFMICKESARZ I EEBELSMICLE, AR TIE, EIRIZH
(2021) THERE LEEBOIOBEELEIEFINZ I &N E, 2018FERETDT—9 52BN L BREF %
To7z. ZDHR. ¢ OHIFEEPAtORFEEEEAESHERY ., MIBLEERICH > TRWMH SXREBAEIE
W HMBARARBERBTEEREBEENTEL,

AR TIE. 2004F489HH52018F12H30B £ TIZ30 kmLURTRELAEM1.0~3.4D1643714 XV b
DMERF A=A WTCEITEIT o7z, FIALAERSRIE. B8 - R - HARRICAET %M KR2RMHE

. [IRFT. RILKENEE T 22188 TH 5, BEHTICIE. Silver and Chan (1991) OFEZAV. SPE
BRI & B SIKRBLERROAMABBELEE O/, ASFANIS LADEREBISDEAEDEETRE LKL, %
LT, BEWSKEEWSKEDRFOHEBEGREN0.9L EE 42454314 Ry N&FEA L, Ad. hEREEEE
(. Nakajima and Hasegawa (2007) %##JF L. hypoDDi% (Waldhauser and Ellsworth, 2000) TEIR®D
BRAEET o=

Boni o DEEDFIE. AFBOEANSRT, RIEBAXRMIIE L THBRETRAANATIN, RIEBARDEE
SIS THHIR-—AISTEIA-RERAAE IFBRRZBERE L o7, Thik, ETHE (FIZIF. lidaka et
al, 2014) &AM TH o7, T/, dtxZIREERE TR L /ZBEBEREdt (LR, ndt) OFHEEDOEEHH
IE, EEREEY OMERICEBWEKIERSNLERAEOER AR (IWAKMZ) THRKR. [HEICEHEYHE
BN FET HARITHERSHICKEAEL AV, EELQE[MEEIELTVWE I ENDbD >, ndtDFFE
ZRIZDOWTIE, EFTEZL OMENREE L2 7EHA R CHERAFEAZCEHER T I ENTE L, —

7. N.THGHE R R TlEndtDEARAFE L IFRE TE D 27 h, TR HAELndtE EWLndtD 7 IIL—F
ICOBELTWBEOIARERIEONAE (Ha, b) . I T, BHEMICNdtE0.005 [sec/km] THEILz&
A, ¢DEHICDODWVT, EWndtDFIL—FI1EN154.1+11.6°E, ELndtD JIL— T 1EN26.8+15.6° EFMEIZD
I ENREINE (Hb-d) » ZOERSRIE. EANTOWTHRIER., REIMELZDOFERE TH IHEEIER
EEMNIOETHEMER. FmARREDOHRE THIa#EE (EERMMREINAN, 2015) ICHENIFATICAL
BL. E\ndtD ¢ DFITFERIOMEBEROEDITEL . EWLndtD ¢ DHITHRAIOSFKETBOERISEWNT
ERbhho7z (Ha) o 2D ENDL, ndtDERIZE~ DEBMMEDRADEZE MEE) 2RBLTWVWSE
DEFEIND, —H. hypoDDETHERE L722002F2A A 5202038 £ TOERSfIE. RAEASME
TRELFSIHFACKHEZEANLRZ E Tyl FEOALHERLE, IThOHDOERIE. BEAIOHME#ESRAIT
EI3kmAB7 kmET, REAOEFHMBRITEIIkmAST10 kmETERRICOHE L. W7 kmDESTHWL
IKZXH>TW3, BEARTHELONESERT) vy T4 Vv /BFORRAChSO@EICTOY h$5&. @
DOIABEDIICONTENS DERIREN ORI EBRHNT 2 F IR TEZ /2, Umeda et al.
(2015)I&. ZOEARFFET2013F1T~12BICEMIREEEREL. BS20~30 kmIZELLIBERA I EE

L. ZIHSERLEREDPELOMEFRS 2L LI EERMITTVS, UEOERM S, KILERGFER
ROMBERTRAED, REBE TERVMMBUIEHEEEEDL> TLER L, FSIH7 kmODRKRTZDDRERICH
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Shear wave polarization anisotropy around the source area of the
swarm earthquakes in the Noto peninsula

*Osamu MURAKAMI'

1. Tono Geoscience Center, Japan Atomic Energy Agency

2018F6HEN L, RBEFEILRMBICSVWTHRAMESIEENBEFY, IOFREMBFHIRELGHREL TV
3. 51T, 2020F 128D SEMGNSSEBIRICHEWT, H2cmEBA3BENMERAIhTEY, AN
(2022)1F, FZH14kmDIKREAR T I OEEZHHIHBATEZE L TWVWSE. IS ORBRMEFEI PR
TENL, HMEETOMBREDEE (BE) #2RBLTWS. 0L AMBREDOEECBENICLZER
OfERRIZ, HMEREZOEBRECHERERPLZEMHTHERMOBAEREICE > TEETH 5.

BTED & 5 B ARHEBECHRTREORBICERRY —ILD12& LTI, SSRRATY v T4 v TR E A
BNTWS. EITAMETE, BEFSHAMEORREMEDOERMEE N R TRES N ERMERY
T ERWESRRA ) v T4 Y UBMETOIZEICLY, BEBERAOSKERAZAEOHEEH M.

BITICH-> T, [RF—TERASIOIH S, BITRHREZAT2004F4818H,52022F58318HF
TICEE LZMjT1.0L LDOHES3I8AME (CRI20kmEAT) &#FEAKL. INOLDOMEICDOWT, BERMERRED
IKEASNTWRERBESRASR (Hi-net, [IRT) THRAShAERERT -9 2BV LD

IZ, Matsubara etal. (2019)IC& 2HEREEEELAWVT, BRI T2 1T RTREBELXREL

. ZORELEBEBEEIKRF—TEERLIDS, TREFRDARY ML ZRBRAIRICEET ZHERD
ANGiAE#HEL, AFASSERBEOER-BRARRTOHMBAINRERELZ. hik, A\FANSAER

BEICELD %, RTODS-PEHEDEE (e.g., Booth and Crampin, 1985) #HIRT 570 THh 5. AGt
AILERBOER S-BIRRT7ICDWT, Silverand Chan (199D FEA#EHL T, ELWSKHDRAEABES £
UV, FEWSKEEBWVWSEE Darrival timeDEEHE L 7=,

LRDOBTORER, BHRMEOERBNICAET 2EAKRKN.SUZHTIE, BRIER-BEEABDRVSEDRRA
FREANER S, BHAEMEOERIFORICMET B ASUZUTIE, BMR-ILEAROZEVSEDORRE G R
gRlcnz. BRSRSUZUDRAEARIE, ZOMEBEDORAKEEMESHDAERA (e.g, Hiramatsu et al.,
2015) EMWRIEITTHD I EH S, stress-induced anisotropyx R L TWB EEZ 5N, —AT, Al
MN.SUZHDZEWSEDRAAMIE, RAKFEEMEHAOAEEIEAEELRS. BEEFELERICE, BRE
EREETRERDFEMEBNATRINTWS (AFIED, 2010) . ZOFMBOEEAREAMETELNIE
WSEDRBAABDFAMMTHZ NS, ZOBARNSUZHTHEONZEWSEDRBE AR

I&, structure-induced anisotropyz RERL TWB EEZ b3S,

BRMWEDEREOELICAB T 2E8MANSUZHTIE, ZLDARY MIDWTEWSKEOREAABIHET
Xl Z2T, W OO DHBICHEIL TH. FlAIE, 202238 D145 BRETOEHALIIZ76TH > 7
B, 2022F4B DEHAMIZTOTH Y, 2022F58 DEHYALLIE76TH 7. TN HD3DDHMICDOW

T, tRE%ETo2/E T3, 3RBEABDEHEAMIELWVE WD BERERISEEKESYTENSN, 4858
DIEHFMUIPFELWVE WD BRRREBRKESKTERSINSE (BB, 3BESADEHAMIGFELVLEWVD
BRI ARKESHTERINARN o) . COEHAMOEEFICDOWVTIE, WDADETFILNEZ >N
378, ERRAEAEDEEI’RRTHDEEZTWNS.

HEE AR T, BXBZRAMARA Hi-netR SICKIRFHE - BRRNWEOMERY T -9 2EASE

TWEEEHLL., Tk, AHMRE, BFEREERIRIVFT-—TEIEE [FH4FES L ANIVRNERESE
MEFEDMBNDICBE Y HEAMFEAREER (JPI007597) (HMERERIAREMTMRMSELRTE)] ORRDO—
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[ Room D | Regular session : S12. Rock experiment, rock mechanics, and crustal stress ]

& Mon. Oct 24, 2022 3:45 PM - 5:15 PM JST | Mon. Oct 24, 2022 6:45 AM - 8:15 AM UTC | @& ROOM D 5th
floor (Training Room 520)
[S12] PM-2

chairperson:Hironori Kawakata, Kentaro Omura(NIED)

3:45PM - 4:00 PM JST | 6:45AM - 7:00 AM UTC

[S12-01] In-situ stress at the basement under Osaka plain (5) - In-situ stress measurement
using rock core samples -

*Kentaro OMURAL, Akio Funato?, Takatoshi Ito3 (1. National Research Institute for Earth Science and
Disaster Resilience, Earthquake and Tsunami Research Division, 2. Fukada Geological Institute, 3. Institute
of Fluid Science, Tohoku University)

4:00 PM - 4:15PM JST | 7:00 AM - 7:15AM UTC
[S12-02] Constitutive Properties and Frictional Behavior of Simulated Fault Zone of Halite
Developed in Granular Medium

*Chengrui Chang?, Hiroyuki Noda2, Gonghui Wang?, Tetsuo Yamaguchil (1. Univ. Tokyo, 2. Kyoto Univ.)

4:15PM - 4:30 PM JST | 7:15AM - 7:30 AM UTC

[S12-03] Investigation of stress field in the north-central Kinki district by dense seismic
observation near the active faults

*Toshio TANAKAL Yoshihisa lio2, Hiroshi Katao2, Masayo Sawada?, Kazuhide Tomisaka? (1. Kyoto

University Graduate School of Science, 2. Disaster Prevention Research Institute, Kyoto University
Research Center for Earthquake Hazards)

4:30 PM - 4:45 PM JST | 7:30 AM - T:45AM UTC
[S12-04] Evaluation of the source-location accuracy for AE events occurring in experiments
under GPa-order high pressures

*Hironori KAWAKATAL, Tomohiro Ohuchi? (1. Ritsumeikan Univ., 2. Ehime Univ.)

4:45 PM - 5:00 PM JST | 7:45 AM - 8:00 AM UTC
[S12-05] Elastic wave transmission experiment to evaluate the accuracy of absolute AE
locationsin a cylindrical sample

*Teruki Inanishil, Hironori Kawakatal, Shiro Hiranol, Masayuki Nakayamal (1. Ritsumeikan University)

5:00 PM - 5:15 PM JST | 8:00 AM - 8:15AM UTC
[S12-06] Frictional behavior of clayey gouge at intermediate velocity range
*Hanaya Okudal, Takehiro Hirose?, Asuka Yamaguchil (1. Atmosphere and Ocean Research Institute,

University of Tokyo, 2. Kochi Institute for Core Sample Research, Japan Agency for Marine-Earth Science
and Technology)
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In-situ stress at the basement under Osaka plain (5) - In-situ stress
measurement using rock core samples -

*Kentaro OMURA', Akio Funato?, Takatoshi Ito®

1. National Research Institute for Earth Science and Disaster Resilience, Earthquake and Tsunami Research Division,
2. Fukada Geological Institute, 3. Institute of Fluid Science, Tohoku University

BARISDRABDEISEAICETZ2T7—4, BISEIS00mAEMZ 2FMWT—4 1, BEEHICEWNTEH, D
BWRRICH B0, BEITERINABRFOEEAT7 2RV HBRBIEEEZBRAL, EREOR VIR
AT —9 %L VOB<EB TR E2BIELTER. FRERTIK, BHXRZRMHEFRD, KREHFICHD
FREMFRCESERAFICH T2 —EDRMBEMRBRSAEDERERET 5. ABRHTIE, R7F—ILTL
EaT7HREICLD, R7E—IWTLA T NOBEENS, BRAOAMEHEL, Funato and Ito (2017,
DRMMS)TREtE h, BIERMFICEBEIhAEBTCOT7HREZEAL, I7ZF%E (DCDA, Diametrical
Core Deformation Analysisix) %@ L CRAEZHE L. IT7ERETE, HTERRISEREINILER
a78, ISHBRICKYENHER(ER)T2Zen0, TOEFREEZFRL, SROEMEEHREEHTELET
ISHEEMET S, LTHRICEY, 1000mEBZ S LD WEREAIT TR, FREBOEMEERIAKE

{, ATEWMEDERHTE S I EDNRINTWS.

SEIOHTIEKRIRAFDLIEERH(EL#E34°39'45.92", H#ZX135°23'22.53", {REIEE#HN2033m)DOEBICET
ZFEE2035.5ma 7 & HRERIH(ALIZE34°23'52.14", E#E135°17'01.24", BEHIEEHN1532m)DE L < i
ERBEET1202.4mBE L TV1494.8mAT7 #FH WA, HEE, 15FULERBBLAEDTIEHSH, HEIC
ZoTEREMYA VYV A—TRICELL, BEIATHE/BARAKICE ERVERRICEEER L TWSZ e
AN, AT7EMEOBERAIGEEHIETLE. —A, ARZRZEHIT7ZOED, WL, BET 2563
7 % AERICEIRT L, AR TS SEAE)GS 2551-2009 TERICKL 2EADBIRRYIBIHERAE] ICERL TH
BL, SISRIRICEZRIOBUEEREVTHT—YTEHAILT, VY IRERTY VILEROK. IEHREBKIC
S ERAEOBMERE S BEERE A T7EREOBR/RNICHTIED T, ISHEERDELET S, 60
MPah 5100MPas R 3 ZEG B E R o 7. ZDEIE, EHREDICE T, BARBUE, KEBRBESOAH
NRMBEMRISTAEDERELEART, KELFEER>TVWEY, HARERR, EEEREZ/IIE W7z, BEH
HMEOFERLMRUCBITZ2ERNEEAFICEAZAD. KREREBAICEERL’HZHNED D, I SICELOER
BHITOATEREICEZIEAEE HLB LGNS, BXATWRENHD. —H, RT7HE—IWVTLAIT
D ADSRESLISHAMIE, BDOLEISHAMICESN T KERKERGOAAMIE, FIFEWHRE
mofz. 19955 EERMEMEDH &, HMERIEHLAHFEMERITIX, MERE TRHAAMIELT
BREFD D oD, TI T, BN SDERHMNZELS, ARAAMOELIEA DN, ST,
AAEFTIE, BEAEIATORIEEN1000mAE MR 2FBTHo>/-2e&nD, ATEREICLIVERRBNE
NELN, ABOBRTHERREDLOET, REIENDFICDOVWT, SEOEBRITEATEZ250EEILN
3. I5(C, BEOAFEYOEAITEFALZRAUBISTAESEFOEZ 2 &M HEFEINS.
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Constitutive Properties and Frictional Behavior of Simulated Fault
Zone of Halite Developed in Granular Medium

*Chengrui Chang', Hiroyuki Noda? Gonghui Wang?, Tetsuo Yamaguchi'

1. Univ. Tokyo, 2. Kyoto Univ.

Tectonic faults and landslides exhibit an extensive spectrum of velocities. A key motivation of this study is
to better understand the physical processes that dictate the slow-to-fast transition of frictional behavior in
earthquakes and landslides by combining the friction measurements and microscopic analysis of the
experimental fault zone. We simplify the questions as (1) the effect of the comminution rate and
segregation of granular material in determining the friction coefficient; (2) the connection between the
frictional parameters and the development of shear fabric with the increasing displacement of shear. We
employ a unique ring-shear configuration that has a large shear box (18.0 cm in outer diameter, 12.0 cm
in inner diameter, and 10.9 cm of available sample height) to contain a larger volume of granular particles
than that of conventional rotary or direct shear configurations for fault mechanics. It could produce
experimental shear zones of large dimensions at significantly great shear displacements (Figs. a-c). The
ring-shear apparatus is in Kyoto University and has been used in studies of landslide behavior. It should
be emphasized that a shear zone is developed within the granular medium. In most of the previous friction
experiments, a simulated shear zone of a millimeter scale is defined by the amount of gouge sandwiched
between hard host rocks and cannot grow to be thicker. We use analog granular materials with two initial
size distributions, i.e., coarse and fine halite particles, to examine the constitutive properties and frictional
behavior. We vary the total normal stress from 0.2 to 1.0 MPa and the slip rate from about 0.001 cm/s to
10 cm/s for velocity-step tests. We begin with a run-in process for materials to reach a steady state of
friction, and a substantial weakening (u =0.4) is observed at a low slip rate (0.05 cm/s) under higher
normal stress (e.g., 0.6 MPa as shown in Fig. d). We stop and hold the tests for about 1,000 seconds and
the fine halite weakens rapidly once the shear is resumed. We then perform velocity-step tests and
reproduce unstable stick-slip and stable sliding behaviors at relatively low and high slip rates, respectively
(Fig. e). The experimental shear zone is observed after the shear test (Figs. b-c). The thickness of the shear
zone is tens of millimeters The thickness of the shear zone is from several millimeters to tens of
millimeters and it is larger in coarse granular media. A spring-slider model is used to fit the stable
velocity-step tests to obtain the frictional properties in a rate- and state-dependent friction law. Finally, we
combine the measurements of frictional parameters, observation of shear zone development, and
comminution and packing of particles to dissect the key issue that how they interact and regulate slow
and fast motion.
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Investigation of stress field in the north-central Kinki district by dense
seismic observation near the active faults

*Toshio TANAKA', Yoshihisa lio?, Hiroshi Katao?, Masayo Sawada?, Kazuhide Tomisaka?®

1. Kyoto University Graduate School of Science, 2. Disaster Prevention Research Institute, Kyoto University Research
Center for Earthquake Hazards

A ORI IIEF-BHITERT. Sk - REAILMBT. =7/ - tiET. EENAFRNETR LD
SEMEAAHELTEY . BATEMBNRLEP L TVWIIEBO—DTH 2, ZOMBOISHHOMTIE. B
IC. BRE - FE(2009). BAIEHN(2012), RE(2021) R EICL>TAINTWS, BAEEXRICHITIRAE
A0 ,)DEE FERRFAEH M (Huzita, 1980)TH %, EHMAFILETE o, XIEEFRESFEEZELNTL

%, ZOMETEANRBICGEVHIETE LTI, BETIIBOES-SHETES & A1 N8O = Ikif/E
whH B, —REMG. BH-ESHMETINSOCEGEERAEZESR, 2001). ZIRMBETIIN7OWOLEREZ
B8R, 2005)TH2, INSOMBEHETIE. o, DAMIRETHZA5E. MITNEHTEIYTOWER
N3, I T, o, OFUIMMFICE STHBIC—HRTHIHED D EFHFMICKRET L. 20D%. o DAL E#
BOEMOREREER L, BT, E#tAOHRILED, RE8Okm, FEILIOKkMmDIRIH TIT o7z, MRHTICHR
LT BRYRATLERHTIFONTWHREERRME(=THIEN, 2010)6 L UHEERADOEREEBEE AR S
BoONLZHOT—9 &AW, 2008.11.17~2018.3.29ICK4E LI HBEDREH I S X h = X LBEKRD. L
NTFVINAVNR=3VICEYRNBEHELE, Yy ROKRE I, R, E@ik&10km, RS
2.5kme& L7z, SBEICDWTIE, BRE - HE(2009). FAIEA(2012)1E#910km, fRE(2021)1E5km 7D

T, 1/4. 1/2THY, $ABEARADOELLEF L ANZHREE L, BE-BHIESEDRE10kmT

3. o, DANADKERIIRANSEEEYICEEL TWTI04’'THo7, ZOAMNE—RERMEDLRTH
BEld24°Th o7, T ZIRMBEHMETIE o, OB A DRBERIIRAH S REFFHE Y ICEER L TWT8T’
ThY., ZOAME—BEAEDRTAEIF29°TH o7, o, MBFISEWE CEEANKE WMEAL H
22t o, INHDOBERIZ. BITREROHIIZIZ—HRTERL, BMIhIFEICH L T, EINES
ARILPTVASICo,EEEL TV ZEERLTWE, o,0AMAOEEGEOREARET Z0IC, £
ERIRX A DI MERTE T ORBER E LT, TEHMBRAICEEMBENMBUTWD EREL. £ IITBYIESHH
HdELIGE, LEBMRICEEDL D BREENH BN ZHANT, TOHR, LHHBBADOKEFT DI TE
BLTWBIENGIE, EEMBEFERDE Y EBICE > THIADNTRETH D I &g, LERRRDEEIET
AR DEB & BBICEMRL TWB Z e TR I, E#tADOHIE T, EA’EILISGEVEETE LT
&, kB ® cEENRRNET H 2. COZDODOWMBFTIEEL TW3E, AFEKRTIE. BB E
IKBWT, XAZZXLBOBNERL TOD S THHEEEY 3,
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Evaluation of the source-location accuracy for AE events occurring in
experiments under GPa-order high pressures

*Hironori KAWAKATA', Tomohiro Ohuchi?
1. Ritsumeikan Univ., 2. Ehime Univ.

EAAROMIEICEEHAY, BUNMEE (P2—RFT1v P - TIviayv, LIFAE) EEL, ZOHMEELD
FALUMEISHEZNTFICEVWTEZ L OMBIERINTEL, JILFT7UVEILNBGEREEEZHAVWE

GPaA —4—DEEABREBICEVWTHAEHAMIIEH L ASEBEINTWS (HIZ IXKawakata and Shimada,
1995) . BEARII PP ERMEDERORICER T 2EEZIOND I LD LAERBTOSELITEZ LT
BFTHDD, —BOABEE, HREO=HFHARICLLLTT—YDOBRYBRWIEFEEET 5.

E—ICVILF T VL AEEREEBIIERBEICE > TEAENT 2L, REHCEENS VY XAT 21— %
U322 &3 TEY, EEFOHICEEBESINS6EDOT7 VY EILESEICAHY T TEHIT 3. 34b

5, AEY T TILIGERINES, EEE, 7UELEERBLTHLEEZEINS. EZICEAHOXREINERS
mmis, EIT10MmEBEFEEICNIVWZ EER/HMTHE. —RUBEERFIIAITDOMNSI VAT a—Y, L&
BEDONSYZ2Ta—Y (Il - KA, 2021) BbHd, TREOERIZ4 mmUETHZ7H, AROKE
I, TRHLEAEDERFBICH L TERREADOREZ INEETCEARL. EERFZEZHWVZ10 MspsTOEHRIIC K 2
ERAMERE N de Ronde et al. (2007; GINIC K > TR I D, ABRANCERIDHETEIHREA ST
W3, BEDHEE, NV RTa1i—HH A X, GERBOBEHILEEERT DL TOBELMINETHS
B, INEFTRERARICBEVWTERMABBEDTMIEEREI L TLZARL,

Z I TCEAMRTIE, EARD AT TRERMOBEENEZET (1-2 GPa, 400-900C) TORBRNARELRBEK
SHBRREBY A F X U ARV ¥ —FEDD-DIARBEEZEEE Madonna | ZFIA L, AEDERAMED
WEREDHMES A4S, i, REEREZIVE2—9YARTERLTCZFOEER2FALTERT S
BERRE, BUENE L TRRE—AE2FTEBEIEZAZH T2 EAWVWTEHKELCTRESELAES T FIL
HHMALTEET 2FHIERO2IERETS 2 Avbn k.

ABRHIERE3I mm, §5.5mmTHY, EEAEHETICEVWTHI mmDiIAFEERELTWS. 7VEL
I NI Y 2Ta—HRURITRAOMIAZEL, ARFONS2255 mmBtNAfEIC N T Y R T 2 —YHE
BEXt3. ABAOEMEKEREIEZS8000 m/sEEETHD-0, ESEHAOY Y T vV EKREIZ100 Msps& &
28T, 1YY TIBARDEIBERHR%Z0.1T mmig & L.

BUERRICEVWTE, RESREARADMBICEEESE, P YRAT1—HIEER6mmICKEL, TREOH
TROBCEPBECAEFTORBRAE CICERZEELE. STESNAERICABNRESE 25X TEIE
BRIT—9 & LT, SRAPOEZZIRAEZE LTERRAELAERRE LA, BEr8lbIt—HEEA2RET
3¢, NIUVRTFA—HYDOREIARBERICKRMIETERAIMYBENLWIHEICIE, SRABOINIKIF
EAERDLNED ST (F1a) . THIFMNSYRTFTa—H 2RI S20 mmEL BENAUBICEEB L TW3
CETEREODAZIDHENMEB SN TVWEZEICERLTWS EHRINS. £54 2 TILUIHO—#KELEK
THAMYBRELEMALIGZEICIET mmEBOEROITNIARSNAAE (H1b,c) .

SHAERRRICBEWTE, 1BDOMN S VAT 2a—UDBRATH /278, 5DOLIMERATEZIENTET, —xiEE
HRELEEE, BRMABDOIESDENKEL, ARNICHESINZ2EOE—EHRE oI, ZZTHEATS
NSYURF2—H5EEDITEL L, EERE10H Y TILOEREMCHAIMY BEAMALIEEOHIEERRE
ERELAER, HEREN T mmEBRA2E0ERLN, ARNPRMEICREEREZEZELEICENDIDLL
T, BRNICHESNZIERDREONL. BRI EBICNIVED, FZANYEEA LTI EBEBICEE
ThY, BEBEE, BBEELHICALIEIRYEADIVETHD. ARRTIIEBEDHFEICOVWTHHN
5FETHS.

HEE - AIFIRILISPSEIERFE JP19HO0722MD IR A =3 -E D TH 5.
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Elastic wave transmission experiment to evaluate the accuracy of
absolute AE locations in a cylindrical sample

*Teruki Inanishi’, Hironori Kawakata', Shiro Hirano', Masayuki Nakayama'

1. Ritsumeikan University

§IxLC®IC

WMEICOVWTERYT 2-HICEAEAVAEEARRIEIEASTbhTEL (BIZIE, Mogi, 1962) . EHEH
HEERTIE, BARMBICHEARZ EBERIEZNMINIVD, EREEOEEDEERMEORBBEELE2ERAT
XM, WEORMBERE LTOEAMBEO— 4% —RULBAMEOREFRRICERTIEZNICEWE
BCHRTE2AMIHME LTEFONS. £, WEOERLZHIMT 2 &8 (HlZ1E, Lockneret
al., 1991; Yoshimitsu et al., 2009) T#H 'Y, BAMETIIER T 2 I L HR#ELEAOBIZEROHRE (flx
I&, Moore and Lockner, 1995) %, X#ECTA ¥ v v &2AW-EARBOIREDEER (FIA L, Kawakata et
al., 1999) HAARFITTD T ENHES. Yoshimitsu et al. (2014)IZAEF DWesterlyTE i@ s & B W - BFIESE
BRAITV, 6794BODAEDERREETI L EBIC, MEE— AV beO—F—ARBEHEL, BRMEL
DELMEETRLE.

BB ICHL T 2IBE R ZORABETED L D ICHUNMBELNRKET 2h %, BESFOREEREBNSAND
ZERIEERCERICOVWTERIZLTHEICEETHY, WEEREDODRERERANSZLHICIET AEER
DM BREICDOWTETHET 2HENHD. LHL, RITHARICEVTAEEROMIMIBREICDOWVTIE
EMARIhTuWAL., XAARRNICEREZZEL, ERREEZTH>BIR#THZIN, 7ros/dRTchnh
ISVERDARETH Y RER%EITO T D KD, 22T, AAETEHEBFEOT7FO/HABRNICEREZIEHZL T
MR EBRRRE TV, AEEROIERAIBEREE & 1M L 7.

SERAE
TTFOEBELTELINEFEFRALTCRET S 2L T, SRARICEREARBET &N TREERS. LH
L, —MMABPZTRFITERS mmEEULEH Y HABNRICIEEDAD EHBICH L TERIAKRE T ES-08E
REEINERETERN., FIT, XFRTIE, KS1.45mmDETAHRINICIBER L, STORESRICPZTRF 28
DETDRmMN OEMERERHN T HZ & T, STORRBIERE LTHESINEIMRIELE. LHL, ETOo2AE
DEILIIVICIEBEF>TWE E, SI2BIEREA>TLES LD, A MO—DOFICETEEL, STOEHRUAMN I
ELYIICEMLTORVEREER L. OB, A MO—0ERKICIENNTEZEDHDZIET, EILYILHR
FO—REFRL CETDOEIFBUAD BN Y ILICIEBR SN TLES 2 &EZBFVWTWVE (BEE1) . ZDELIICL
T, $TO%H2 mmARERFOMDEICIEER SN TULWS2EBEREARN (ER51.3mm, &393.4mm) A/EK L7
(BE2) . HTICFHREROBICER LAABNOCTESRZRL. ELFHEERTIE, KI2.7 mmDE]
=R L L.

BMERETREICIE, BV ELTEBE NS Y RT2—%%8D(TRT'TRS)EMAL, ARofAmEmIcTL 2 bOY
7y ATRYIFZ. STEEEBDOPZTICAEHDESES 2 VIRL S A THEEERHNL, YTV 7RAK
#1320 Msps, 24 v 7 @#I3400E Tiodk L 7.

SHER

FliEERBRE LTCHBREICERBELAE NS VAT 2—H D0 EDEERE LIRS BRER%E 2 L TPEE
EEHELLER, 3700 m/sTHo7-. PREE, U HEE, MERERLNS, ERREATo7- (M
2) . Vv woFrA47FICKY, BRREICEREITSZEY%E8D, 7D, 6D0DIRTOEAAEDLEELTE
SHTC37TBYDERERD. TR2ZETR6EZRWZ6DDE VY TEIRRAREAT2/ZIBEDH, STD&LHHISK
ELHANEERRERR R o7z, TNiE, TR2ZETR6EBRWAEZ &ICKY, xBiAREADDyEABEDAE
&, xEHAEENDYEIABREDMEBICE Y YA RARY, EVYEREEBICRYMSIHELZEICLDEEZIONS
(M2%) . TRRETROUAD6E VYD LKRO/EERVWTHESINAZIGEY OFRICEWT, FTOIEEL
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TWBEADHFLEHNS x AAANDTNOFEIZ0.6 mm, BERZEXT.2 mm, yABRADTHLDEHIL-0.6
mm, BHEFZF1.2mm, zFEADTNOFEIZ-0.6 mm, EEREIF0.7 mmeiofk. ERDHIE, xA
EHCIERIBBICIEIC, vy ABRZABICIKRBMICEICT AR, £, xABAYABEANDTIOELER
EFETORS LIV EREWVEREAY, zAANDTNOEEREIFETOIBRIL VNS WMEE R oA, 2V
HEREICKZARYDPRBRWVEYIE, EOERICHL THEMMmURICERIEETEZ I & Dh ok,

B AR IR EICLZ TKEORBICE T 2-HDOMEMLERFEEE (F2R) | OXEE
27,
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Frictional behavior of clayey gouge at intermediate velocity range

*Hanaya Okuda’, Takehiro Hirose? Asuka Yamaguchi'

1. Atmosphere and Ocean Research Institute, University of Tokyo, 2. Kochi Institute for Core Sample Research, Japan
Agency for Marine-Earth Science and Technology

LTI EEBRBEMES, EARABICEZCHFEET DI DL, MAHARAFTICE T DUTBEEDRERICH
T OEEFEDBBRIITARTH D, LH L, NS THEN VY OEREFHIHPEERGTIZ+
DICEBBINTELST. TOEOIBMBICEITZITRYDNEEIARVICKETTED, ELIREETARYICHE
EENMEE K DD >TWVWARL, ZITEAMATIE, AR-AXIIM4 NEEMELICKIUASTZR-ZAA V81 b
BEVMOAIIICH LT, BWMEEISSAS -12.5 MPa, FRIAE10 MPaX 7/ EBRARRIRRM, TYEE
10 um/s -3 mm/sTERERZITWV. ZDRYEFEMBE L OFEERZREF Lz, TORR, Ltz E
(~15%) BUCAVYOEBEEREIX. REEEFEETH20.1 -3 mm/sODEERKICEVWTRRICETTS
ZEbhot, Fleo IRY ﬁEF%’:"FHétF*??Eﬁf*tiiaiﬁlﬁﬂﬁﬂﬁkﬁﬁ;ﬁxﬁfc®J**}$§§f;’\®|§l(§’ém
L. INSO0HEELVRICICE LT RYBERIIN0.I mTHoTe, TOLDREREBEDIHLE

. MEISYPEINTVWAWGAEPEZRLAERTRERINGN >, LED ST, umﬁkﬁ/’f‘?kbwé*ﬁ
THMOFEENCDEHOREZE>TWDIEEAOND, BEAVVIEEDREANEY. AREREICL D
B RAILEOET ) v ID O BERBICLZREEOLFBERBEICKEL TOWRVWI EARINT
W3, ZRRTIE, BRIShAIRNYEFOPENERE. BTNV ADEADOHEBICOWTEMRL 2L,
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