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We deployed multi-component borehole instruments equipped with strainmeters and/or stressmeters
around the Tono Research Institute of Earthquake Science (TRIES). We recorded the continuous data
at a rate of 1-50 Hz for these instruments. In these records, we observed the long-period
variations between P and S arrivals from large earthquakes. In order to investigate the nature of
these long-period variations, we estimated the dominant periods of these variations. After we
manually picked the P and S wave arrivals for each waveform, we calculated spectrum of the records
between P and S wave arrivals. We found that the dominant periods of these long-period variations
are typically a few tens seconds. Though W phase (Kanamori, 1993) is well known as the long-period
phase between P and S arrivals, the periods of W phase are usually hundreds seconds or more, and
are longer than our observed dominant periods. We consider that the observed long-period variations
are responsible for other effects, such as PL wave caused by the leaking mode (Yoshii, 1970).
These long-periods variations are also recorded by seismometers equipped with the same borehole
instruments installed in deep borehole. The long-periods variations observed at seismometers,
however, will be clearly found, after we applied the bandpass (0.01 -0.1 Hz) filter. Because the
strainmeters and stressmeters have enough sensitivity to DC, we consider that the strainmeters and
stressmeters are also useful to detect the long-period ground motions. We will present the results
obtained from the analysis.
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For the seismic design of offshore engineering, we need to estimate the design parameters of
seafloor strong motion. Under the influence of seawater and seafloor soil, seafloor ground motion
may present different characteristic from that of onshore ground motion. Until now, there have been
very few researches on the seafloor strong motion and also very little seafloor strong motion data
has been observed. Our present paper focuses on the effect of seawater on the engineering
characteristics and attenuation characteristic of seafloor strong motion. Our main work includes
two main parts: one is the effect on engineering characteristics (PGA, Fourier spectra and
acceleration response spectra, and 90% energy duration)of seafloor strong motion under seawater of
different depth; and the other is the effect of seawater for 50-meter depth on seafloor strong
motion attenuation characteristic. Using the wavenumber integration method program of Computer
Programs in Seismology (CPS), we perform numerical simulation of seafloor ground motions in six
different conditions(water depth: 50 meter, 60 meter, 70 meter, 80 meter, 90 meter and 100 meter)
for three kinds of fault types(Normal fault, Reverse fault and Strike-slip fault) and compare them
with that without seawater on them. As a result, for whatever kind of fault types, the difference
of effect on seafloor horizontal ground motions of seawater is little and can be ignored. However,
the effect on seafloor vertical ground motions of seawater is obvious. For all the three kinds of
fault types, with the increasing depth of seawater, the effects on vertical motions are similar: 1)
waveform becomes more visually complicated; 2) PGA becomes smaller; 3) Fourier spectra decreases
greatly near the P wave resonance frequencies of seawater, acceleration response spectra becomes
smaller in short periods less than 0.1s. The effect on 90% energy duration time of seafloor
vertical motion of seawater has something to do with fault types. We establish the attenuation
characteristic relationships of PGA and acceleration response spectra for seafloor vertical ground
motion with 50-meter depth of seawater using CPS software and compare them with that without
seawater. We found that: the 50-meter depth of seawater has a great effect on the attenuation
relationships of PGA and the acceleration response spectra in very short periods (not exceeding
0.04s), the PGA and acceleration response spectra values of seafloor vertical motion are obviously
smaller than those without water.

Keywords: seawater, seafloor ground motion, numerical simulation, attenuation characteristic
relationship
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Finite Source Modeling of a Large Earthquake Using the Ambient Seismic Field
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Research, Interfaculty Initiative in Information Studies, University of Tokyo, Tokyo, Japan

Large (M, 27) earthquakes have the potential to generate long-period seismic waves that can be
significantly amplified, even at large distances, by sedimentary basins. Prediction of these
long-period ground motions (24 s) is essential to mitigate their impact on large-scale structures,
such as high-rise buildings and oil storage tanks. We focus on the well-recorded Iwate-Miyagi
Nairiku earthquake (M, 6.9), which occurred on 14 June 2008 in the Tohoku region, Japan. This
earthquake, which has a reverse-fault mechanism, caused several fatalities, collapse of houses and
a bridge, and severe landslides. To simulate the long-period ground motions (4-10 s) generated by
this event, we take advantage of the ambient seismic field continuously recorded by seismic
stations of the Hi-net/NIED, Japan Meteorological Agency, and Tohoku University networks. Stations
located in the vicinity of the mainshock fault plane are used as virtual sources and other stations
as receivers. We use the deconvolution method to extract single force impulse response functions
between each pair of stations. We first show that, after calibration of the amplitude, impulse
response functions accurately simulate the long-period ground motions of a moderate M, 5.0
aftershock that occurred close to the mainshock hypocenter. To simulate the mainshock, we construct
a simple finite source model that is similar to the ones determined by source inversions. The fault
plane is first discretized into subfaults of the size of the moderate M, 5.0 earthquake. We show
that it is possible to interpolate the impulse response functions extracted between every virtual
source and each receiver to obtain one impulse response function for each subfault. We finally
initiate and spread the rupture radially from the hypocenter with a constant velocity to simulate
the long-period ground motions. We find that the simulated long-period ground motions are
consistent with the earthquake records, which confirm the power of this technique to assess seismic
hazard.

Keywords: Ground motion simulation, Ambient seismic field, Green's function, Finite source modeling
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Estimation of site amplifications for strong motion stations in Hokuriku district, Japan,
based on spectral inversion technique
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Simulation of characteristic late arrivals after S-wave of local events between Amagasaki
and Higashinada in Osaka sedimentary basin
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Strong-motion simulation of the 2015 Southern Oita, Japan, earthquake (Mj5.7) using a 3D
structure model including the land and sea-floor topography
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Modeling of the subsurface structure from the seismic bedrock to the ground surface for a
broadband strong motion evaluation in Kanto area
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subsurface structure from the seismic bedrock to the ground surface for a broadband strong motion
evaluation, Journal of Disaster research., Vol.8, No.5, pp.889-903, 2013
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ESTIMATION OF SEISMIC HAZARD FOR STRONG EARTHQUAKES IN TAIWAN
*YU-WEN CHANG'
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Two main factors that affect the result of ground motion prediction analysis are the existence of
the event and site effect. A hybrid procedure, which combines site-dependent ground motion
prediction and the limited real time observations, was set up to provide a high-resolution shakemap
in a near-real-time manner after damaging earthquakes in Taiwan. The purpose of this paper is to
develop the prediction model and procedure considering the characteristic of the damaging
earthquake and local site effect, in order to provide an early estimation of potential hazard. In
the site-dependent ground motion prediction model, the site effects of each strong motion stations
are discussed in terms of a bias function that is site and intensity-level dependent function.
Instead of such model, an empirical procedure is supplied to correct the discrepancy of the ground
shaking estimated from the attenuation relation and applied to precisely estimate the shakemap of
damaging earthquakes for emergency response.

Keywords: shakemap, site effect, ground motion prediction
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Strong motion pulse and building collapse during the 2016 Tainan earthquake
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Simulation of strong ground motions for the 1995 Kobe earthquake based on the pseudo
point-source model
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EREL, BEFOERICEANDDIY IRV RERTRIEIDIEVWSETIVOWR L, MEEEMANNS LS
KOET —XTIREAMENMET I ERURAFEIND. T, BRECTRMURERTT IVISBIBGEROR
EZEZRBLTULEL. £ T, BEBMESLCISTAMEX D EARENBRANEDBESDAR, KEFILOE
BEEDEELLEDENRFESIN, EBOFILZRICBSLT, EOBRENDIY=Z1L—IavyRTcEdne
FARTHECCERFEETHDIEEXISNS.

AEEMRRAIEZE MR E URURERETIIVOBERADHHMS F T TICAATNTULEIR (BIXEE - &

2, 2012 B2, 2015) , AHARTIE, FALHEEEEZS UIEHEE UTEETH S 1995 FLERREINIE
ENRICRLRERETIVEERL, MAMAOEHRENR(CBES =1L —TYaVEEMLE. CC
TREREFEOBESZ BT CER T 3HUERTT/ILE LTLEAM (1999) OERETIVICEBL, Z
DHEEEIERP DI DD TARY K~ (BTARVK, 2, 4) &aRBIBIHUEERETIVEER L. BIRL
IRSAI—=(PROESDTHSD. (BTARUR) : E#E=135.061, 16iE=34.623, S®I=13.6km, HHE
F— XV L=3.4E417 Nm, O—F —EE#=0.48Hz. (B TrRUk2) : F#E=135.103, 1t#8=34.650, 3F
&=9.6km, MIEE— XA =1.0E+18 Nm, J—F —[EK#=0.48Hz, BITEN=2.65s. (W TARUK4) ' &K
$8=135.238, 1t#8=34.732, FEL=8.0km, MEET— X =3.0E+18 Nm, I—F —FK#=0.18Hz, WIEE
Nn=8.1s. BRMANDEENHEE(L2.7x10° kg/m’, BE(I3.5km/s& Llz. ST I—YavEBeELTEEA
NIANDFIE0.63, HMEED T RILF—DKFLRAPADDEEFRIT /IS AT —THSBPRTITN (Boore,

1983) (30.71& LTz, QfEIFQ=180 > (Petukhin et al., 2003) ZFU\fz. (AEEHMOIECIF2H28
16:19(CHRELEREDERZRAVE. ZORRE, MRAAZEHMARLTERAIN CBETNERIFICBRTE3
CERPDMoTz.

OEEREIIME(C L SMAHNOMES(Iforward directivityDEEEZ(FTTLDIEEZS5ND (BIXEE
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ST AE, 1997) . %, BBGEEBEETERL COHEVRMRERETIVCEETEICLEEENK
SICEZXNERVEZBZSH. CORET—VIREE 7—Y IMMEOAENSERITS. TFT— TRIEIC
DUVTIE, EimLE, directivitydFEZB(E D —F—FARBOZILE LTENS (forwardfITEO—F —ERE
EEBERAICYTIRTS) . REFTILTIE, EFIWISAI—THZ3I—FT—FBRBEEHANESLDICETE
LTULBDT, BRMI(CTorward directivityMFEEESAIL I—F—FBERENEZEIN, ZOBRE LU TER
OBEBRERLEFIITOTUVBIEERBCEMTESD. —A, 7Y IMEBICDOVTIE, —RICHESHOTI—UT
AR (FETRRFE, CRERERE, Y1 MFEO=ZBONTH D EEZX SNDIM, RUUSRERET IV TEH/NM
EOT7—VIMMEFYEERVTUSRY, CERBRSEEYrMIEEZRL TV CEICED. chld, T
TRV OERKEEREZ T IVIBRERLLTUVBRCEEEHFMTHSD. ®>T, 7—U IBAOE=RNS
&, RUURERETIVEHFNTOERFEBEHENTILVSBERIOGED < forwardBITOI=aLb—ravict L3
BLTULWBEEXR, J—UIUMBICERTIRENBEIINDDI(TbackwardBI TH S .

PEEFENDE, BUMRERETIVE, I—F—FK#E U Tlorward directivityDEEZSATLENDEH
EIBERD, forwardflITHI=Za2L—I3VICFBELEFETCHD, REMNEIINDDI(FbackwardfITH D
EEZSND. CORICDOVT, S#IE, IDZELLOEHAIR TERROBSN T SMOREEHMRAMEZ SR
[CEARTUVERL.

HEF EAEMESAMERESOBESHREMABLILE. DELOELBLLEFET.

F—OU—R ! BURERETIL. REREEE. HES

Keywords: pseudo point-source model, the 1995 Kobe earthquake, strong ground motion
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NV Y IRMTERSINIZ2015F /13— )b - GorkhathEEF (C H (TS REHAMMEE)
Characteristics of long-period motion in the Kathmandu Valley during the 2015 Gorkha Nepal
earthquake sequence

*EiE BT, =5 . Bijukchhen Subeg'. —H) ExF'. o =
*Michiko Shigefuji', Nobuo Takai', Subeg Bijukchhen', Masayoshi Ichiyanagi', Tsutomu Sasatani’

1.4tmEXE
1.Hokkaido University

20154825H, XR/3—ILOBEEN LV >V X DILFERISe kmC'M, 7.8DMEMNFEE LTz (2015F X

IR—JU - GorkhaltlEE) . AREFEELEE, M, LU LEOREHNSEFEEL, SANBICEERRRE (M, 7.3) R"AK
VYXDEI knCTHEELTVD. BEHOLVYIYIMIBIT SNV IRIMIE, BESTHRIERBYNE < L&
IBLERMTH D, BECERM - RMOMETHEEEZ(TTCE L. AMER, DEVYYIARMICHVT
(&, BB ECTR, HEEE LICSROMESRASRMSG D (Takai et al. 2016, Bhattarai et al. 2015, USGS
2015) , ZNSOEARICHVTHEZENBESNTULD. AE - REICHSIIIHAERERETIE, 58 LED
ERICHAR, HEBEE LSRR TRIENEXRL, REBOMGRPMORVWESENRIINTUVSD. AKT
(&, NEVYYIAMTEASINIZ, 20159 R/3—)U - GorkhalthEEEF (M, > 6) (CH(TDRAEHAMES (2~10
sec) MEFBICDVWTHRRSE.

5T, KREOBRBIREFANC. KEOER EOKTPERIRORE RS, BHESHEEOEME/IIILINRES
h, BELRERIEIESNEL. MEFETAATEmRE MEETARSLULTETERIRIETHD, K
WEENRICUR, BEEERE AUV ERBEBITER (FlX(E, Galetzka et al. 2015, Grandin et al.
2015) H'5ld, BRED VY IRMOILFES knlcfiIBET BM, KIRDEHEA VY XDAFEICAELTH
D, COBERAZFRNFHE, EREBERERMUCENDTHDEEZXSND. L TERDORERFIIHERE
BLOBAlRE SRR TIERICBTVD—AT, KEFHHD SHEE - DERR= ClGRREOR VB
-SMRRE O CEFHEMEFSHNERIN, FCH VY IZBIMEIROHERERE EOTHMERIS T, KFEICH
O\ TAHRIATYTL50 an/sICET DI RREBILBMETH O, EC T, BHEIRKE TOURTTREESRERS
(Bijukchhen et al. 2016) ZBHUVT, &R EOKTPEAIRZE AFHKE Ulz, SiE TAARDOTIRTTERRNE
RCLD, HBEBLOBISOSEINESOBRET . ZLOHASTIIBRBIRTEN, THMERISI(C
BIFESROBHROEFBEMEZENRATE T, SE2 XTI TEEE B CREROMBHESES0ERT
BDUNENRDSD.

RE, BAREOBEDIRERANZ. FEI—UIXRINIVERSZE, 2HHASCABIMEENE—IM
BHS5NE. FCT, 0.2 HzOO—/IX T 1 LI —KFDVertical-Radial S FE CORIFIMIEARND &,
FOKTPERAIRZESHICERART, BEESKOVIENEEZN SRetrogradeDENETERUC. TN, Rayleighi
MEREL TV ERBDON, MOERREORE (0~80 km) TEREKICERINTUD. Z2CT, BRF, RRKRE
DIRTTI =2 L—23V%&EFTL), RayleighOBIRMEHEE L. BRETE(CE, BERULREE (HE
1985) , REREIE(C(IMonsalve et al. (2006) , ERBIMICMTOEZHLz. EFRKEIL, BERAERE
BETZE, ZOREMRayleighR TH D ENERTE:.

ARV YXBHTCERIISNIZ, 2015F=R/3—JU - GorkhalttZEE¥C & (T3 EFHBEMEBIOBMIC DV THRANI E
CB, REEREBTIE, EBANZILDOELSZRARMES NN NV Y IBMELEL TLDERD
holze. S, DV YIRMICH T EREHMESN OGBS KU TEIE & ORBRIC DV T K DERMIC
BREIETD.

F—D—R :2015F /=)L - GorkhathEEE. H VY IRAM. BELR. REHAMES

Keywords: The 2015 Gorkha Nepal earthquake sequence, Kathmandu Valley, Strong motion records,
Long-period motion
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20155 Gorkhatth BICH UV TH VY XA TERAIS N REPMEESND V=1L -3 Y
Simulation of long-period ground motions in the Kathmandu basin during the 2015 Gorkha,
Nepal, earthquake

*24R A, Dhakal Yadab Prasad'. $8K E'. Th7] &'\ &H &'\ BEE LT
*Hisahiko Kubo', Yadab Prasad Dhakal', Wataru Suzuki', Takashi Kunugi', Shin Aoi', Hiroyuki Fujiwara'

1. B RTERARSE ARG SR 2 R TR FE PR
T.National Research Institute for Earth Science and Disaster Prevention

201554 H258505569) (UTC) (CR/3—ILTHAE LT220155FGorkhatthiE (M, 7.9)(FR/S— L RICEXFHEE
ERkFUIZ, AEICLD>T. RI—ILOBEN RV IDMUET SN VYR TIEEERL- 5D e
HMUIESHNERINTUND (e.g. Galetzka et al. 2015; Takai et al. 2016) , BN TERAIINIZ
RIEEBRS KUOZDIART IV, ARV Y IRMATER R SN ZEENEREBREES IERE DALY Y
XBMDT 1 RMFEOHRANFEEBRIZ(TTLDIEEZEZIS5ND, AAETIE. ALYV IBHRNICET S
XU NERAEROBEERSKAIN CE R S N RABES:MAMEEEREST T -5ty CHSHEE
SNEERETIVEN RV Y ABHMOMTEBEETILICEK D> TENS SVBIRTEDIDOHERARD O

([Z. 20154 Gorkhattt BEMERETILE N LY Y XBMO—RTTEREBEET IV EHE L ET. B ED
REHMESHZENRE LEMERZ2L—23 VETDOI

20155 Gorkhatth EDEIRE T UL E MK iR & RMIF R, BB FRERV I a1 Y ~ERT Y
N—IIVICEO>THELR. BRAFERCEIIIARAITIVILFIA LT« VY ROERTYN—T3 Y
(Kubo et al. 2016) &EHA LR, HESNZERETILOMEBEE—X >V E7.5x10° Nm (M, 7.9) . BAT
RDEF7.3 nTHhD. HESEOBEGIRETHMETH S, AMENKEEEE L TERAANDIZST3IL
HEDTHD., NEVYIDIEDOER T ICASEITRDEHREESI N,

ARV IBMOMTEEETILE LT, KAINPTERIS NIZRERHRO I — 5 KBRS DH/NIARD <Lt E R
R 3—RTREBESETILERTERNITKODIZ, BTICIFEREOREICKDMEMDBHREMA . TR
PR—IVEBREEDBREER Uz, HESNLEREBEETIVICH(TBVsHR500 m/sSU TOEREBODES (&
#9460 mCTdH Do

HESINEERETIVENRVY Y IBMOREBETTIILEREVT. KATNPICH(FS20155F6orkhaitt ZERDERE
HMEH:H =1L —23aVEToR. TOER. ARARCEHIAISTNTREDEL3/HEBRIBIEMNT
Tl

[B8FF] ARFFTIIDepartment of Mines and Geologyd &K UTribhuvan K. AU I A4V 7 IRIAEHNSIRH
INeEY Y TY VISERE 7 XY AERAFN SR I ZMEESHEREBVE LT,

F—0—F  EEMBILED. 2015Fcorkhatt®, 71~V XA, WERI=1L—Y3Y

Keywords: Long-period ground motions, The 2015 Gorkha earthquake, The Kathmandu basin, Waveform
simulation
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2015 R/3—)U - JILAMEBDOARE - REEFE >N SV Y XEADIMEAIRDIFFEY 7 L3R
DR

Detection of nonlinear site response using the main shock and its aftershocks of the 2015
Gorkha, Nepal Earthquake recorded at the DMG site of the Kathmandu Valley, Nepal

*NwBSA LOVE PFcAY O -EIvP T-5L DXwTa - FSYRL J155 N—5
k- PSRN FoaYF FUSYL S £ ME REL RUYIv— O-L VK

*Mukunda Bhattarai', Lok Bijaya Adhikari', Umesh Prasad Gautam', Bharat Prasad Koirala', Chintan
Timsina', Toshiaki Yokoi?, Takumi Hayashida’, Laurent Bollinger’

1. RIS—IVEEAILMER. 2.ENIMREREA BRMEA BERUEIZTYS—. 3.5 VIRFND
FrRE B RETER

1.Department of Mines and Geology, Ministry of Industry, Nepal , 2.International Institute of
Seismology and Earthquake Engineering, Building Research Institute,Japan, 3.Departement Analyse
Surveillance de 1'Environnement, Commissariat Energie Atomique, France

We have tested the occurrence of non-linear behavior of soil at the DMG site using the
accelerograms of the main shock and its aftershocks during the 2015 Gorkha, Nepal Earthquake. The
DMG accelerometric station is installed on the surface at the concrete slab of the single-storey
office building in the central part of the Kathmandu Valley filled by sediments. We calculated the
horizontal to vertical spectral ratios of S-waves part of the earthquake records (S-H/V) which is
expected to provide information about the ground response. Then we calculate the degree of
non-linearity (NDL) (Noguchi and Sasatani 2008) for the main shock and its 5 aftershocks in the
frequency range from 1 Hz to 10 Hz. It is found that DNL of the main shock record clearly different
from those of the aftershocks records. The PGA-DNL plot shows that the main shock runs off from the
trend formed by the aftershock records.

Based on the above study we guess that non-linear behavior took place during the main shock of the
2015 Gorkha, Nepal Earthquake.

F—O— R IHETEY T NIR. SR, TIUNE. 1T YRS

Keywords: Non-linear site effect, Degree of non-linearity, Gorkha earthquake, Kathmandu Valley
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HBIHEIOH/VE — D BN ZEEZE Eh & KRB O ABEM DR

—HUBRENT ICE D <#&50—

Relationship between Irregularity of Boundary of Subsurface Geology and Spatial Variation
in Peak Periods of Horizontal to Vertical Spectral Ratio of Microtremors

-A Study Based on Numerical Simulations-

*ToAR BARR. B B gk M

*Kentaro Motoki', Tetsushi Watanabe', Kenichi Kato'

1.\ EEE ST
1.Kobori Research Complex

1. (FUGIC

ARERILIEE FCHEESTMOTHMMBEESH D (C(F. BERAOHERERARDENMDETHDIMN. 2TO
Yo S TEHMEEDREKRD D C ETRBNICIEMETH D, FMSABEOR R AEBEM OB R % & (5
BlcENE., TEESEFEEOMRIEARND EEZEZS5ND, REMBEOARBEMOEREEZHKTT IEEEL
T, WEIOHNZIRD RV E—DER (M. E—0RBH) OZEEZE#HICEE L. ITEMEBNEIBLEY 1
N ERBELY 1 LT RRIEROE—OEHEOEFRBARES K ELSDCEERLE (T

KA 2012) » ARE T, TREMNEBEARBELY 1 ~ENRE L. BEBERIFICE DT —-OFHEOZE™
ZHICKREITHBRETILOFE/IASA—FZRTLCE. E—JRAHOEEZTEEHEEREHNE LU TIRRD L
[EKD., HMBEFILOARERM & DRERMEERS MU,

2. BUERICE D ZEHRBOEY

CCTlE. MEEHAERmLERZRY 1~ (oA - . 2012) ERREL. T FIERAEEROEBESH =320
ENHRICEDCHERF V=1L —2avICL > THRETEINERRE LI, RIMERLEEZBLUIZEAD
WRETIVEREL. E—OFEHOEIEHICRHEERITT/ISISA—F &K,

HEETIVE. MEEPSRERRIC. BEAEDREDHEMBRATHE(ICLIEHBRICEDVTEEL. it
BRRETHzTRELBIBEES X o COETIVERARETIVLET B, MBRETIVAZERBICR(ITITRELR
WICE. BERETILVASEEROEN. EFI/ILT1 X tBEYEEZEIBLETIVERU, RETEEED
(CS VS LEEBURIIRRICIERE IR RIVTRIDA )1 XE5X. =1L —Y 3 YV OMGRREI
1600 & Uz, BHHIERERRIC10. 24BBEOEIX Y R CHEIL. FBEIX VY EOHNEEE L. NSO
REFEL TRHEROH/NE L. E—DEBEKXRDZ, E—OBHEOERESEFARDZHIC. EllRNS
DIEREEHC & (CE— D BERRDZERE T Koz,

3. BUBRRHTIESR

T BERXETILDOIYZ 2L —Ya VREREWEETABRICL S E—TAHOEMERE LR Uz, EATT
WICKDEFRBIEENRS LD I EZTIHMEHMEML. ZOREST NS LB EEANESN. ZDIEH
(FHENEHRISER & AN TS o e,

REMBTOBR. HRETILOE—IBROEREHZRHOENMES T ILOBEREOERC. ZEMRED
EEHNNS LD ERITEEREOARBEMOKFERBOERMICREERL. HEOMMEIEIMRBICFEALER
EBRLVWC EERER LU,

4. E—0 B & BRI D RIRME

BE=1L—YaViEREHAV. E—JREOTRAZEZHEREHRE UTIRX. IND—IRT MNVEEICE
L. B ETILOARBEM L LRT D, HBETILOARERILE. HRNASERTEBLEE TORESAHBENDSHKE
ERTzZZE -V IEBRLTRT—IRI NVEBETEREIT S, E—OFHOEERBI TNV A TS LEN
LT. BCHEHBBEB#EETILEL. J—VUIBMIBZCECLDT/IIT—IARD MIVEBEICERT 5,
ECHEBERE D+ VALV IVBETETIMEL. E—OFROEERBICEE T S LD(C. /\—I ~iE#.
BEEERE. ST ETVYRY—FTRKODco ENSDIRSA=INSKHZ/INT—IRD IVEE(S. HHEETE
FITzDIRT—IRI RIBEE LLSTET D, COEHAIE. EFILY 1 I 0EREZEBIS B IBSICERIL
TECEEHRBLURZ, MERNGT D E(E. REEME EOE— O EPEOEREE EMBRETILOMOLNE
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ERBLILTUBCEERLTUVS, cDCERFE—DFHOEERMN. WTEEDARBEERKE
M KERBISEVWDDHIRICHIATESCEERLTU S,

2&3H)
oA - A (2012) : TRMEBOENICKLZHEH/VE—DFHROEREE. AABRPESAS M RGN
&. B-2. pp.157-158.

F—O— R HEHE. HVE—OEE. ZEEEH. ZRRE. /{020 R UEE

Keywords: Microtremors, Peak period of H/V, Spatial variation, Coefficients of variation, Power
spectral density
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AEEMB(CH(FTDH/NIRD VHERVCEEHRTE ~SIRRPESaFEtAENRE LT
Estimation of S-wave velocity structures of an irregular ground using H/V spectral ratio
~Case study in the middle coast of Miyazaki prefecture~

A = RF B BX SR
*Kyosuke Okamoto', Seiji Tsuno', Masahiro Korenaga'

1. SREHR S BT FT R
1.Railway Technical Research Institute

WEN SHBOSKREBEE RN DHEE LT, EHEIRERAVTKROIZMUERE(C L DEENTPY, BRT
DIWPDERNSKE BH/NIARD SLtbE AU TR, X elEORRREEITEL ERREFERESN T
3. LHWL, CNSOFARSHBANAKERBEETCHDIEVSRECEIVNTHD, EROCREGEEIF DX
SIERBRMB (CHUVTIFEL VWIBREEE KD D C ENRRBEELDA8EERSESD. CORRELT, LT
D —EDOERE— RENEY, RIEEADEBRNEL S8, BRSNS REENKERBESREN ST L
TUWTzHEEZEND. ULH LIRS, REEEFRT CIEMEKEENE UHERDIBIRNT5REC 5B
BIUERHDNDT, FAEEEEDIER, ZNICEDHMEESHEOMENREEL). BENICAEEMER v
AX—=IUTFBICF, R—DVTOREEMERTE LV >EFENBNTH DN, IX ~EPCBIMOBENS
EARELIZEEEZL). T T, BARHRNAS CRMICASEEDOERNNTET 3 ERHBENNSKET S
HNZARO JULICEB T 3.

AHAETIE, BEDHAEC T TOARBEMBOFEENMERINTUVIEIBY — 7RER RERARMMAE
FITMRE) (SR> TEM R CHEMERRS KUMEER (2015F9I8~118) Z170), HERBEOAREREMBAD
BAMORSZET . S, HEMENR, HEEHE € (CABEMBOEEN BRI NTULSIEREFIDIC
AmDBNRZE & D, $9290mD -1 9 — /X)L TSEFTIC TEREIT o1z, SPACEZERUVEEBEHEICLD, BEIC
EBRINZABICSVTENBENFEEL TLDCERDh o fz. REARTHAINZNEREEERICH
(TBREICEBEU THRBCEICKI > THESINZBEDENS LS ERBALR. ILHEEEENSEERS
ESRIC KD KRADWENDH/NV I RO RIUEGIE, EERICERISNEH/NIRD RLLEOE—-DZRB<HBETI L
EHD, HNZIRD RILEEHDSIERIBEERDDCEMRARER EVSCEEXRIITSD. LA LIRS, ERIE
BHRAAICHVNT, EEBENSHESINLERNIGH/NVNIRD MLtbE, RIS NIZH/VIARD ~IUEBIEK
SMBET S CERPh oz, COEBERE LT, ERBERE CRRABODEARAET—RERACMR T, REK
PERE—RORREC K DKRENZNEMRETLD, KERBEERE T CORMBE —BULELL LD zHEEX
5Nnd. &z, MEFHI IR ERVEHNIRD ~LtbE AU ZREIETo 2.

COFEGDEANNRE DL SHEBERHNSEUCDDNEEIT DHIC, HEBSCEDVZHESEIC K DK
BOERETD. ERESHREMDHE CERS N BRI Z REKE D & ENLANCOREL, REFUNDK
DRVFNOEFRNSELC TUINEGREICEDSFRICIDHESHNE L. ZOER, BllmhsdHLZz—
HERNOARBEBRNEESOENICES L TCUVBAREEEREVCERDh oz, e, PBESNIZREKED
DNSEHEINBH/NIRD SIVHFEBGRIEH/N IR S ULLE EBN—E T S &N 5T, KEBOELNS
HNZ RO JULEEELL TUL B AETREE AN ERE NS .
AAETIERTGEECEDVTHRET >N, SBEZRTHNEEEEEZRIDICEETRNE(CEODTLSD
EEZD.

Keywords: microtremor exploration, Earthquake ground motion, dipping structure
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REMBONZRFEHRUS L OERTRAEREZR U IZNEBAOAFTKOEEEDRR
A Method of Estimating Incident Wave Considering Nonlinear Response of the Non-uniform
Surface Ground

* |\ A EAER. BFHE M5 XM B, =M &
*Shotaro Yamada', Toshihiro Noda?, Akira Asaoka’, Yoshihiro Sawada®

1. 2EEAXZAXZRIZAMERL 2. 2aEXZRSGEEMR T Y5 —. 3 MEFNRESMRRER
1.Civil Engineering, Nagoya University, 2.Disaster Mitigation Research Center, Nagoya University,
3.Association for the Development of Earthquake Prediction

RCELMPICE X, REBPAOWMANICHKS FHEST CEHRAIS N T — 5 (SR OIHREZEEDEEZ S A
TWS. LIz T, MIESDOERNSEDKDLIBRERFINDICE L, XEMBOIFHGHEZEBEREITD
WBRNZE U THENTELEVETOENTHSD. —7H, RIKMEBRRESTREHBOMEBRICED T - B
BERELT, 1BREREMEE L TEDIRS K~ ERER OEAMNRLMNSNTUNS. ARETIE
ZDILARME LT, VWD TEZHRER(ICENNITHIESTOEERD S XREMERD N FHIFEIRIZ BT
EREZR LU CIZNERICANSINCHMEBREHTE T D2FEEIRRTS.

RBRIBIFAETIE, ITENEBLIROMBZIISESEERHEACREL LT, XKEMBRESTHEBEET
BCHMERY YERY. BE, REMBOIHSEIMEISERFCSVT, MEBEREERT 3158, 20
RICTTBEFERE)EABRICHVWBIANTRE L, BrEEEEOES:HNKOSNSD. BRELT, BTEET
HCELEER(E) ETER(F)DSHEZIEHNKDSND. LIzAh>T, —RRICIFEES X TE+FE KRS D HEMN
ThNnsd. COLSEENTIE, UARDCEINRSEDEZNAICLTERXINEVSHABEELSD. CDEF
BCHL, —ICE, MREDOEAZERNS —AAERRFERICEDVTCERBITRESITEIAELEN
SN TUVBM, EICRRZED, HIx TZMERTEHASNZEETH > TE, REMBOIEREUERSE
NTVBLIC, ZRIMRELATLL B, EOEEFEELT, CNTREELAFSTHD. TEMER(C
HFBIEAECDOVTE, FRLETIEELS, ZEBHBZNU CRESNTELFESTEVDSRICHVTERE
FILEERETEEL. CNlCTL, BAEIEMNERCHVTERIASNISHEARBHIBOIHGFEH DTE
EEVEHFCHDICEERBICRODIZ LT, ZRITODK~TEHRBEMERFICLDEEHETET D EEHIE

9. BAMICE, MEBRICHNTIANE LTIZNERTEHASINCHFEFERAL, REMBOIEGEILEE
H(CEEFEFE TIRICARN TN T BEERE L TKRDHDDIBEEEIRRT B.

ZRTEBICH T2 ITEZNEBADATK, TIN5 LEBOHECHRAER TIROZR CEAEIN T SEE—
BRCTHIMBNRHD. AARCTECNERBRIEIHNE, STSYI1OREEHEEZEAT DI ETH
9. WERENEEXZSIS VI 1RBEEEICARDREERDDAEEDRRDCECES.
ARAEDOFEICKD, REMBODZRFEGEEM, REMBOEMTEMAIRZEMKL CAFREEEIT S C
ENMAIEE DN, ZOHTEBROBEGREBMBDIHGHEILEDET VLS OICERRH(ICHEIKEZFIT D
CELEBM, CNBSEFTIVECERRGOZ UM OREE SR PEFED TZNERTOMES DTS
REDBBICKIDTHAREE LS. AAETIEIHELAS LUK FAAICHUZATERAITSICENEEZTHH

93.
F—DO—FARK, 8K, TEHRER, REME, JHREER, MIEER
&k

1) Noda, T., Asaoka, A. and Nakano, M. (2008): Soil-water coupled finite deformation analysis based
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Numerical realization of surface waves and assessing their influence on liquefaction using
2D effective stress analysis
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Information Map
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