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Study on IoFrI19 strike-slip fault model with heterogeneous dynamic stress drops on aspers
ties
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EIRNE & A 7 = X LIHERE - =7 (2005) 2 iz, HIEBEE— XV b, BRI OMARRRE, SHGEE F-netk D Z
NZFN9.11x10'"Nm, 3.2g/cn¥, 4.46km/s& Uiz, (aiFREEEO Qfifild 10007 (FhRfhSéssik - BifhEEIC B9 % &M
B2, 200D, T—F—JEAEEE Qp IFFRLIEEENIE & 7 —1) ZAXRYT MVHVE S K 9IS TERRciE L, ThTE
f10.75Hz 107 & L7z, Qp=10r CEJREEHE 80kmD & &, T7 1 T— 3 M&EUT 2HZ WL ETIRISIZEEEE 0,
0.4Hz CHEGR{H & THAEOHR & 72 5.

YRR IR ETEE - B (2005)IC X% & D& WA, K-NET, KiK-net UHNOBHIAIZRE SN TWERNED, W
O DU TSR T FHMEZ1 7> 7z, F 3 BIIRCERAFI I n] AEA B CEERZEAT OB T, Ik K-NET,
KiK-net BRI ORISR & OHBEE T — 1) ZAXRT MUt L D, ZH7EER K-NET, KiK-net B0 1 b EEREC
FUBHTEICKDRE L. URBIIS R BRSO FIA TERWVIEERE, £9 SK-net’x ELbEORCErHFIH AT E/R
BRI UC RO HETY A MEEREZEE Uz, RISl s CHENBTIIZ M L, HIV AXT MV DLRZz1T
W, E— BTN TOIURY A BRI o 5ol b TR ImIC Sy T b3 5 EDOMIERTTVE ibt

7=V ZNAHEHIFIC K O TFD 3 D03 5 Vg EZHVTWS. WINEARELRIOMEL %%, 1 199747
H9H18:36 2 :20024-5H 19H 05:00 3 : 200448 A 8 H 03:23
PLEIC X 035N HEASRONHE 7 — ) T AT MVOFIZRICRT .

AEE B SR EBAN ST, RIS, SK-netDiBEERliR ML X L
F—U— R BLUUERE TV, X F—7 7 X b, 20054 T HERACFEERHIGE, HERHE, U1 b iR

Keywords: pseudo point-source model, benchmark test, the 2005 northwestern Chiba earthquake, radiation pattern, site ampli
cation factor

1/2



Japan Geoscience Union Meeting 2014 /0 <9 ’

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)

1 - - apan
©2014. Japan Geoscience Union. All Rights Reserved. ]gc{)science
nion
SSS23-06 285211 W5 H 1 H 10:15-10:30
1000 1000 T 1000 T
~ — Obs.  CHBOO9 — Obs.  TKY007 — Obs. NIT
£ — Syn. g — Syn. P — Syn.
E 100 + 3 100 + 5 100 +
£ £ £
2 2 2
§ 10 A g‘;, 10 + § 10 +
wn (%] w
) 3 3
g 1 | g 0
O s L
01 T IIIIIII T T IIIIIII 01 T IIIIIII T T IIIIIII 01 T IIIIIII T T IIIIIII
2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
1 1 10 1 10
Frequency (Hz) Frequency (Hz) Frequency (Hz)

Comparison of acceleration fourier spectrum
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R—V) VT T — ZhTIC K B i MRS O S =20t /) v RETY V7
SFUERHIIEER 2 5 ) |t g S 3]

Three-dimensional grid modeling based on analysis of borehole data

AR i o fES 2 ; Phi i — 3 AR SRRt B &0
KIMURA, Katsumi'* ; HANASHIMA, Yuki 2 ; NISHIYAMA, Shoichi® ; ISHIHARA, Yoshirg* ; SEKIGUCHI, Haruk8

L PESERAHA OISR, 2 A — MV U a— 3 IS, 3 IS MBS, 4 ERRCE, ° s AN K ZERT
LAIST, Geological Survey of JapafSmart Solution CorporatioiOYO Corporation?Fukuoka University?Kyoto University

HIERE DR —V > 77— 2ITH DN, HIEINERERHG ORLRE & 75 2 ROl MBS T 7LV O Eks bz B
S, MER=J0T7 Yy RETIVHEERTFE 2RI L, SERXICH ML S i) K RS2 & 7)) Uit & U T
MZzirolz. RO =J0TET Y > 7 FEORIE, OARFIZD (2013)ICHDNT, K=V V77— 2@ Tz
FERIEEED R A > b T —2ITMA T, HERHTEHEm O D 375 2 E R U T filfZt: 72 VT 7 — X D22 I8 7% 1
HI B LT, MEBREGTTIVEMRETZC L, OR=) VY TTF—=2h5EHENEO=TT7) v RETIVE KD
ZILHEZ D (2008)DFEZFERIC L, OTROIMEIEEIKHETIVO B L MICET V2 2E L CEHEL, *
DBWMEZHEET ST LT, BHENEO=ZXTTT ) v RETFIVERRET 2 TR LI L, THD. Vv RO
YA RI3KF- 125mPuy5, HEE ImTHS.

COEMHENEDESTLI TV v RET Y V7R, HERTFEIS ORI CRAROYIMER R T H % e K
ORGEZRETIVICKMT 2 2 N TES. TORE, AETIVTCIE, HIEAOBEREICIRTS A RE O & BT
HOWE & BT 256 « PO 2L EAERR SN TS, Z LT, WHE & Z DR L 2 BHROX 7,
SR - N - EEERZEE LT, K - % (1978 72 & OS2 FIWT, SIHOEMEE & BEOYIEIIRT T IVIC ST
3T b, WEENGRBICIA T, HEBNEREFMICHO S ETILE LTERTH 5.

SCHR

TLREHECE T 20 (2008) HUEL 22 4ERE,114,187-199 KK 7 CLiZ A (2013) Hi'E *#45E,119,537-553; K #4 - £k
(1978) ¥ HHERHE,31,8-17.

F—T—F: ZJOCETIV, @S, 7)) v RETOV, wPEEEKH, UK, A—V VT T — 4%
Keywords: 3D model, ground, grid model, basal surface of the Chuseki-so, Tokyo lowland, borehole data
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Three-dimensional structure model for modeling strong motion around the Ryukyu arc

FERE B L rep L 2 (b iz 3 ek s 4 BT ORER S 5 I JATT ©
FUJIOKA, Akira! ;: TAKENAKA, Hiroshi?* ; YAMADA, NObuyuki3 : NAKAMURA, Takeshi* ;: OKAMOTO, Taro ; FUJI-
WARA, Hiroyuki®

LMK, 2 BILKRE, 3 REBRABIE KE, * WL BAFERAS, 5 BUR TR, O DSR2 Rt 22 it
IKyushu Univ.,20kayama Univ.2Kyushu Univ. of EducationtJAMSTEC,®Tokyo Institute of Technology,NIED

The Ryukyu Islands have frequently been damaged by large earthquakes and tsunamis since ancient times. For instance,
1771, gigantic tsunamis are occurred from an earthquake and more than 12000 people died in Yaeyamya Islands. From the po
of view of disaster prevention, it is also important to improve the precision of strong ground motion prediction. Here we build
a 3D numerical structure model for modeling of strong ground motion, which includes land and ocean-bottom topographies
and a seawater layer as well as subsurface structures of the arc side and the PHS slab, partially based on the J-SHIS model
near-surface structure (NIED) and a slab-top depth model of the PHS (Headquarters for Earthquake Research Promotion, Japa
We then try to improve the near-surface structure model in the islands using our original microtremor surveys. We also conduc
numerical simulations of seismic motions for three sub-oceanic earthquakes occurring near the Amami Islands, Okinawa Islan
and Miyako Island to confirm the applicability of the constructed structure model and to check the improvement of the near-
surface model.

T R PR, T, S X b—va Y
Keywords: Ryukyu arc, strong motion, simulation
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3-D sedimentary layers model and simulation of seismic motions around the Tachikawe
fault zone

e 3E—BR b Hioe 2200 1 L ERH L
SAGUCHI, Koichird™* ; CHIMOTO, Kosuké ; YAMANAKA, Hiroaki !

W BTN YN N 4 e M ST
Hnterdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Technology

1. ICBIC

AR T W I X B 1EWTEIC K 2 EMEBEORENGHEI NS 0, BEOBWVRES TN EE SN
%. ElEERmEN TR EMT RS, 3Kty al—Y 3 VOO OM FREEETIVARE L 5%, 3 TICEEE
TIIHEREMIHEEAT O [TEFAES) PRl (CUF, #ARETIV) FIC KD 3TUc FHEEE T IVOREER S ©
DDOH BN, BEERCHE D S ETIVHEOMHEERNRELE N TV 5.

AWIZE T, 30 K R T 77 L+ B3 X OB BB 29206 U, 7)1 IBTEH L O K-NET, KiK-net
BEU SK-netic K2 EPSICEIT 2 Lo —N—B8 & LAV —EAHEE & OFRRSERIT I X O HIV AT MLz By
TSRS R HEE T2 C LI K D, FBOBRERER & DT K 0 FEl7x 3 JutiEthigihsG © 7 )V OMRE1T - 7.
T HITHER U7z 3 XOTIRE AR NEE T 7V EHERTE T IV E W T 3 RITADEMNTIC K D 201248 1 H 28 HicRE L&
BRI OHEDES) Y 2 2 L— 3 U EfTo Tz,

2. W7 LA 3B X OB s

BN LA BN W ELAIC 361 % 12 ific K0 S L7z, SBIE Tl Z N Z R 1L.5~2km & & 0.4~
0.5kmIEED KT LA BXU/NT LA TORMIZTITY, BRAIRERIE KT L1 T 60571, /N7 LA T307MThHs. M
FhHL BN W 2 A8 Y) 2 9 RIS I\ T, SRR 30~34 115, FRCWIEITFEdD 1km LA TlE 100mFEE OEIBRE
IS KB EHmE R BN E T - T2, BUHIEERTIE W20 1km LUN OB T 10701, ZOMMoOBRlFE Tk 5 7 TH
5. 55N MENT LA K D F-K @ 5, JE 0.58~5 RO Tt 0.5~2.5km/sD 78 % A9 % (it
BWENMEE N, Tz, WEIHSERESRD /A XDV 8192 DT —XIC K % 10~15 XKD T —Z2 h 53R iz
HIV A7 RV, YVIBEOPEHITIE HV A7 SV O sZE 3 2~3 BB TH 2 DICH L, WiEoOH{H
TEEBEE 7P EEEL 7G> TV, I5I)IKiED I 3B Ikm BN TIkiEh 58I D > T HIV AT k
VO EBEIADN 305 10 A& EFAMNICREICHER LT 0, WiEoD I afEo 1km OFFHN TR H N
N L TWB T eI E Nz,

3. VW ER OIS B % 3 RTINS ST 7 )V DR

EN 7 LA B SGE6E 1km DAAIC K-NET F51C & 2 HIEEBIH S H 25513 LAY — A & L o — S —
BIC K 2 RISt 217> 7o, RIRGEEATICIIPES R X LiEZ W, SREST X—27% Vp (PIGEE), Vs (SiG#E)
BXUH (B &L, HEHPHIX Vp & Vs TIIHERET VO£ 200m/s H TIIHEARETILD 1~200% & L7z, ZDfth
OHEBRIF T, [FERSUIRITRS RIC X 2 EEZ VT L o — =8I X 2 Halnifgir 2175 C kic kb, %z,
A7) T < AT BEOMEN BB TEE 7 L A B 0Bl HIV A2 S )L o silE BRI 59 2 258 55 0D 5Bk
JEOL 2, B LA B IO THEE U7 RSE O EIRICE U5 C LI X D gk 2 HeE Uz, #EE
U= BB 0 1 et s & v, 7)1 EC B0 T S 153 0.5km/s 0.9km/s 1.5km/si5 X T 2.4km/s
DOHEREE & 3.2km/sDHIEFAE SRS NS 3 DUTHHIRNGE T T IV ZRER Uz, MER L 72 3 e it €
FIVTIE, S7WIE ORI SR i 7= il e, HEEII R D S JLRIC M WABICEL o THED,
WA DO IRERIC BV T 1. 7km OB O =2 H L TV 5.

4, 3TUTAEMEIC X ZMEFH > I 2L — gV

20124F 1 H 28 FNICHAE Uiz AU OHIEE (Mj=5.4) T, Y7JIIWifgHoeiodtiicfiE 9 2 8iHs (TKY2200:
SK-net) TIFRANHEE B K URAGEZIL 46.8cm/8 B ERK) BXU L4cm/sTH D, Vi/lIKiEDRGEICNIET S
BIHAICT HERT 6~7 EFEERIEDA K E OHIEESIDBIIIE N TWS. LD > T, BERL 2 3 JutiEiitisisE €7 1o
UM RREET BT DIC, BROTENEIC K BB I a L —ya v EHELZ. 3ty aL—y 3 TR, Ef
& EAE 70km X HPH 60km X EE 50kmAZEE RS E LT, 100migHic kb &7 UMb LTz, 753, 10kmLUIFEICEBT
LR e < FIVIEIHAET IV EZOEEMHL TWDS. Fiz, 3T ORSEIFIZEL 1L EE Uk, it ofs
R, BBMICBT 2RSS OBSHHIBRFNINTH O, FHICHARTT IV TIIRERTE TWARVETEOILENITR
HWICHIESIDA K E RZHKEHET 2 LN TE, MERLU 30tETHRGE T T VO 4R R5d T L kT,

AEE

WL, SCREEE TI)WERIC I 2 B EEN 220 TSN E Lz, £, AW TIE KiK-net,

K-NET X U SK-netOEBHIE S A EH S CHEE L, CCliKLTE#oERRLET.
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Keywords: Tachikawa fault zone, array microtremor exploration, Rayleigh wave phase velocity, 3-D sedimentary layers model,
3-Dfinite difference method
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DETERMINATION OF S-WAVE VELOCITY STRUCTURE BY MICROTREMOR AR-
RAY OBSERVATION IN TEKIRDAG AND ZEYTINBURNU (TURKEY)
DETERMINATION OF S-WAVE VELOCITY STRUCTURE BY MICROTREMOR AR-
RAY OBSERVATION IN TEKIRDAG AND ZEYTINBURNU (TURKEY)

KARAGOZ, Ozlem* ; CITAK, Seckin ozgut ; CHIMOTO, Kosuké ; YAMANAKA, Hiroaki ! ; OZEL, Ogu? ; YAL-
CINKAYA, Esref? ; ZANEIH, Hussam ; ASKAN GUNDOGAN, Aysegut ; KAOURU, Kojima! ; TOMOHIRO, Tsuchiya ;
AKSAHIN, Behiye® ; ILKAY, Sena® ; SISMAN DERAN, Fatméa
KARAGOZ, Ozlem* ; CITAK, Seckin ozgut ; CHIMOTO, Kosuké ; YAMANAKA, Hiroaki ! ; OZEL, OguZ ; YAL-
CINKAYA, Esref? ; ZANEIH, Hussam ; ASKAN GUNDOGAN, Aysegut ; KAOURU, Kojima! ; TOMOHIRO, Tsuchiya ;
AKSAHIN, Behiye3 : ILKAY, Sena’® ; SISMAN DERAN, Fatméa

Hnterdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Techrialaggn Agency for Marine-Earth
Science and Technology (JAMSTE@)stanbul University, Department of Geophysical Engineering, Turkdiddle East Tech-
nical Uni.,Dept .of Civil Engineering and Dept. of Earthquake Studies, Turkey

Hnterdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Techrialaggn Agency for Marine-Earth
Science and Technology (JAMSTEGC)stanbul University,Department of Geophysical Engineering, Turkdiddle East Tech-
nical Uni.,Dept .of Civil Engineering and Dept. of Earthquake Studies,Turkey

The use of environmental vibration recordings (microtremors) is cost effective and easily collected data for site characteriza
tion that is a component of microzonation mapping and has become very popular around the world in the last years.

Local site conditions have a major effect on the level of ground shaking. For this reason we carried out microtremor mea-
surements by using circular small array configuration at twenty one locations in Tekirdag, four locations in Zeytinburnu and one
location in Yesilkoy. In addition to eight large array measurements for estimating S-wave velocity structures of shallow deeper
soil formations for site effect analysis. These sites were selected by considering the different geological units (i.e. recent landfill
clay stone, silt stone, alluvium, lime stone, sand) in the cities. We also collected data on five buildings in Tekirdag in order to
understand dynamics properties of buildings.

We estimated the phase velocities of Rayleigh waves at each site from the vertical components of recorded microtremor da
by using Spatial Autocorrelation (SPAC) method. Obtained phase velocity dispersion curves are varied from area to area. Th
obtained phase velocities range from 100 m/s to 750 m/s along the coastline in Tekirdag while, they range from 200 m/s to 50
m/s for Zeytinburnu area.

Genetic Simulated Annealing Algorithm technique was applied for inversion of phase velocities to estimate 1-D S-wave ve-
locity structures beneath the sites. The inverted Vs profiles are not uniformed. The preliminarily results show that similar phase
velocity changes have been seen at the low and the high periods on the different geological units along the parallel direction c
the coastline. When we check the velocity changes from coastline toward the inland, we can see the different phase velocities c
the different geological units.

F—7— R Microtremor, Spac, S-wave velocity, Tekirdag, Zeytinburnu, Turkey
Keywords: Microtremor, Spac, S-wave velocity, Tekirdag, Zeytinburnu, Turkey
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SALHI AR IR OO LU ik o = A I R S - _
Characteristics of long-period strong ground motion in the Keihin-area during the 2011
Tohoku earthquake

YT B 1
UETAKE, Tomiichi**

VU IMR A S

1Tokyo Electric Power Company

HACH T AR IC X BRI TRl S Mz EE) T, EEE THEEDERM S NS 7 ~8 IOV TR
EhRE—2R3AoNkh ot —J, Al 2~3RIC OV TIRBEE Al RSN, FHIHFHERISID - TS T,
2 B0DMEINE ANRY FVT, 100cm/szid IaENR SNz [(HIZIX, @ - i (2012 ], syEHius{ TEEHIE uizhn
HERIEORIEZ, SIHPIEINSIRRICKELTD, BRI 2 0%ICET, ZOBNE k> T, BRHENE
WRAT R 2 NS &, I 2~3 R ORAGHEINEEIE, NHEEUSEN R L E5REHETELTTED, HE
FREORENRENEEZ BN,

AFHE R OEB RN S Tz bic, sl TEIIE N zRd ik AV AR DRl Z 5k 7z, 538 E U 7= M)
A&, RETT (2012)58, JEHA 7~8 R ORFRIEIROBEHT W T B 6 £1C, K-NET, HKHUEMOMERN, <5
7, HEER, BREMOBEBNNZINA 16558 Uiz, E£H 18km, it okm OERNER A M Z MW IFEME L 5%,
7z, 7L AYA XD D T DR R JEI OB 7 s TR L7 LA TENT Z1To 7z, 2B SIFERN
Tk DN E B HIFATH 5.

i, BILSILETRHEME SN TV B & L, KNG001 D i%E HZI LB 5 2400 & Uiz, 148
BREMERTIE, N2 RIRAT 4 )V 2 —KIRIC > T > Akl [Neidel&Taner(1971) Z@EH L, A0 —3x XA FHDRK
E— I BNMEE LB T2 KD Tz, N RIS T )=, HOEZ 1, 2, 25 3, 4, 5 6, 7, 8 9, 10,
12, 15, 20 & L, HLOEHAOME (FUDERED 1S LT+ 200 DIEEFFD T ¢ )V Z—& Uiz, @ OFEEX 20
BELT, 10T D75 LT ZITORBITRIC K 22 MET Uz, RBACEFEIIEIE, SEENRERITHICH LT
Radial-Transvers&#a L, fi##Hricid Transversak 7 & F REIE D% Wz,

BIEOMHBENZRIT vy T T2 A HEld, FHECRZEENE AL, FH 2/, 10L& 05 FOEL %>
te. Fie, BT LA EBERXT LA ELEETZ L7 LADKEVIZE/NSWEAD DN S, 2T T 2 ZEORERIT
RS L, NEEIREDIRZICKE S RDEEAPEERICEEN, InsEDNNE BB % A% L 2uc/hE <7k
%. U752 AMADOKRENEZAL & RS, HEE ST NANMAHBERERAMICEZ LA RS NS, BT, K
- L TEE EERAGMND km/sZ iSO HE TOLEZ/RTH, BRI TIEIHL BRGNS K DBOHE TOR
BRmLTWVWa. COMMITERENTEE THS. &, ETFHO 7~108TiE, ER/GmND5 90 E Ml TNz
TN S OIEFEMNEEE & 75 0 G2 KL TS ATREMND D 5. BISOFE O FHGEE T )L BHEE X N5 ) Ik
TR IR ONAHEE & i 3 &, BB ONAEE & ORGIETEND, SOOI O TR SIS LT
I, Transverse{ /33 EAE— FD Love i, L N IEEARE— RO Rayleighii ONAH@EE &SR BN, &35,
NSO EIE, FTT (2013) W EEHIESD 7 L A TS R ChER L 7z S R TH 5.

DUk, MEEERROMIRE 2 TF > AfEM OFERN SRS % &, Ji 2~3 B ORKISE 24 U B i@ 13,
HARE— FOXRMKE T EFEKPE THLREMEDN TV EEZ SNS.

fRRTICIE, HEEES), BASSRHID K-NET, HEURAHEMIIT, <87, Saldl, MmossEills— 2 Z iy
7eLELRE LTSN =LET.

F—U— R REANIMEED), 201145 A E, © 275 2 A ik, AORERE, st
Keywords: Long-period strong ground motion, the 2011 Tohoku earthquake, Semblance analysis, Phase velocity, Keihin area
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Characteristics of Long-period Ground Motion in the Osaka Sedimentary Basin due to
the 2011 Great Tohoku Earthquake

e (1 A AL R A2 L AMRAE Y B A
SATO, Kayokd* ; IWATA, Tomotakail ASANO, Kimiyuki' ; KUBO, Hisahikd ; AOI, Shir?

URTEROREE B SWTSEATT, 2 MOZATBAEN BB ABA TS e AT

! Disaster Prevention Research Institute, Kyoto Univeréitigtional Research Institute for Earth Science and Disaster Prevention

20114 3 A 11 H 14K 46 771 201 LAEHALHIG AR HIEE (Mw9.0) %, 15HF 15 73IC Z DIRARETH 5 20114
IIRIEMHIEE (Mw7.7) DV RE LTz, TS DOHIEDEED S 550"800kmfEAEN 7o K HERE RN, RFC KBRIERE Tld K
IR D EJEHES) (27108) »BIHE Nz, T OHEHOREZTANS 2o, FI KRN OHIES) RISz ] HEk
FROUEE L Tl 211> 72, TNE TOWIZEN S, KEFEHIN TIXE K 5 MWW HEREE O 2 T EEIHHIES) O IRig A
MEL, MEERERIDMHE T 3HENHSNTVS. KSR ROMETE, N OHEREBINS TORER & Aot o5
BT TORERE LI 2 F CRMORFMEHETE . £z, EFRAHER ORG-S w85\ 2 g R &, &
KARMEDERH S N RBGE R L A 3 7 RORREE D s, GRS Litth & FRT SN R Nz N Tl A 5~
6 KOHIESIN L7z, —J7, EHTER FTORBENE 3BWEE T, RIFSEFIEICHENRS EhEhoTz &z,
HERSE DB IR N L Z NS EBRBIHSICHEO TS 2~10 O JEHH Tl EW 7 MR OHZEIHMNZH O F I H
NTKRELE> TV

T BIT, KEEEHN CRAIRIEO & BB AEIH] & N 7= BH S o0 sLEE T 5 2 JE 7 RO BHEUHE IS AT B
WiaERKREHNDZN LR LIz T3, KE, RAREL EIC, KBS FHE TOISEED B S F-E T DS BHEL VLK
LCWicEhbh o, O 7T BORBEREDRHZHNz & T A, BEEFE, BT, K@ OHEREEIH S
THREEOHHICEED 5T, Bl K > TULNEENIEZ > TED, FRCKIREHAN TR A 30V ANR SN,
TR — KB 7 O S EALS T, BB (FrRIE D, 2008)h 5 Tl E N2 B K © & KE REHEHIE iz,

D5, BHE NIz KBk & ORIRIEO EE BB N LT, KIR@GHOHERER 2 Th<, BENMDK
PR E TOLBRBERE S AT RN EEZI LN,

B E N KRR O BJEHHEE S O SR 23 X % 21, 72571 (Aoi and Fujiwara, 1999 % W\ TERD 5 KBk £
TOEW] A~ 10 b OHIEERBIZOEER iR A 7z, FHERELIZ 730kmErE) X 330km@EElt) X 100km{EX) ¢, HiREE &
OIS FRIFRIEKTE- 200m $/TE 100mE Lz, # FREEE 7 VG2 E—JH M§EE 7L (Koketsu et al., 2008,2012)
ZHACHERE U 72, /) STHIZIE 350m/sT, TN A/ NEIEAREMIE 3N TH 2. mAREDERET ITITER
3 < O KiK-net CHBH14 DMIERELA S THEN G 5 K S ICHEE LTz E— A > Mz & DR ERZHH Uz, BE
SEEF I SRR AR 22 2 i T OMEB OFRFEe, BIRCEE, RETE, KM@ O HERTE T ORI OHRIE O ik &
MEHFR O B PR RO EMICHIRTE . 2L, FIINCR S &, KBEIAN TIEEL 7 B othE
ORI A0/ Nl & 75 5 7z,

COFERZHE 2T, AEROERMWMES) Y I 2 L— 3 v 27-o . FHEMEENE 730kmERPYE) X 400km@EEdk) X
100kmEEX) T, METHIBRNEUH FREE T VIZIRARE LM THS. EIRETIVE LTI Asano and lwata (2012F
HEEES Nz, JEHM 0.1~10 W OMES 239 5 4 DOsREENE G (SMGA) D 5 BHE BRI~ IR MICAIE S 5
2 DD SMGA O HE.LME & BERERANC SERZGE LTz, KBGE R & TENEIC R S Nz KIRIEDO B RO F |
FHREHIHT A2 HEN TR, KRG TOIIRIEO EFHIEIL, 12 L TEFND 2 D0 SMGA ZEHL I HhE
IMERRRRERREE, AHFFEIC K ORI N TERES Nz EEZ 5N 5.

AEE

AR T, HVATBOEN B SR BAMIFEATNC & 2 5B Biilig (K-NET), FRoRBillieg (KiK-net), [RHEHER]
I8 (F-net) BIVEHEBINBIZCREZS, HATITBGEN BB, <RI, KBUFOMERITLERE Nz LE L.
RUUTCTE#HH L B Ed.
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Long-period ground motion evaluation for the Nankai Trough megathrust earthquakes

I B3 S RIS R A R AT
MAEDA, Takahiro'* ; MORIKAWA, Nobuyuki' ; AOI, Shin' ; FUJIWARA, Hiroyuki'

! BRI 2T
INIED

iR 707 L— MERTIEI~Y T =F 2 — F 8D E MM OIR LREEL TH D, sSEHDFEIC K>
TEKRKEWENGIEE I EINTE R, —/5 T, ENEKETIIERD 5EL HNFomiticuynTtea By
R AR > 775 EOEIEEY D EFRAMENC X 2 HFELEZITE T ENHALENT WS, MifE T 70O KA F
B EICRELTED, mMilE b T 7 OEREICH U TIZEES) & #lE OB D& 7% 59 E R HER OGS EE T
B3, [FE s T 7 OHEERBOEMFHE G5 ) 12OV HEFAEZRES (2013 ; LUF, EMRMEE ] Tk,
2011 AE b T AR ORRER 2 A F 2. BRICHRE LT T EDHER I N TOARWVE DDBAEDREHIRICHED
WTHEEI NS 2 KT T ADHIEL FHIMEBEOZHEENERIN TV S, FEREETIHEL L TESHRERET
WV (U FUA) BMEEESNEH TR, DPROBESNTZY T A DREEE L IZHEHOFMTIEIARATITHD., HoHiH
FICR U THERE NI TR TOMERZR LT, ZOHAKE BN REEDN S ERREZ IS 2 HiE \Y'— R
FHENERIIZE B Z 5N %, Maedaetal. (201301, mEifF T 7 THRERAE SN T E 2 HAY - dH1H oz, B
THETRENTRAY T ADHEZR MG E LT, B, 7 AR 7 GREHIAER) AlE. MHERRLE R EREZ
72 1007 — AREDOEBIRE T IICEDWEEAMES S 2 2 L— 3 V2170, TSRS TRERESHDE%E
FoOT bR Uz, ARG TR TNE COMGZEE 2. EFRARES) Y — REHMlIC i 72/GT e LT, THICEH
DYIal—T3g /%:k%h_ﬁ'jb‘fgijn+Eﬁ&u¥ﬁﬁ%uiW?j%)

BRTETIVOEVICE 2 EFPMEFHORXS OXDREZIET 2 L ZHNE LT, Mg 7OMEE NG E L
T 300 —AHDEFET I 2HRE L 3RICAES &hi%%ﬂ%ﬂaﬁz al—v g EiTol, BRI OV TR,
FEHARHG & BRI IRK 7 T ADOEFISZER A 6 K57, RS AMIC 3R Li/MEEICEIL, Zhoofae e
LTRT=ZFa— R8N ERAKITIAETD 15/8%— /0) BRBZRE Lz, £z, TNETOREH L., EFHAH
EENIBIERAA S & 7 ARY T ¢ BEIC K 2 BHEOIRIAMEDR 2R ZT 5T Lh 6, TNHIKDWTORMEEEZ
EE LIz, 5. FTT7HVORWEEICH U TiE, EIRFFEBEECCHHIE RS 2 Z 2 5 T & TEEHHES D)
LR SIS DWW T OAREE N ZE R LTz, ERHEF O FICH O 2R EERE T IV OFK/ ST A=, [EEKEE
R U e HiZB ongE ﬁ%ﬂ%&(b/tﬂ(ﬁgﬁﬁééé 2009 ZHit> TRE LTz, HREICHW 2 FEE TV
. 2E 1 O STV (EEM) CGIERERES. 2012 I NEEE FHER;SE « S 7oy =7 b O
R CGHERZZHEENZT - M, mﬂb%%ak74Ut/@7b—biﬁﬁL®WE%#bt%®ﬁB FETESRIC UM
L JEEBICHTEEE X T ENAHIPE (FPE 1150km Fgdk 950km, £ E 100km ZYJO L&D & Uiz, EEMN
HESHOFHEIE GMS (FH - fil, 2004 12X D17V, FHRICK DIF5N 2 TN FTORABEEME, HENE
ARYT MIVIZEDWTIE S DX DI ZTITD o 27— AT DWNTOFERN BIE. HiAIC X O E105h 5 100f5FEHE DR
IBDORXEDENALND, T, BIRMOKTEE FICOiE T % BB FHN TR, BETFERAREFHESELDBE5D
%ﬁﬁ%wﬁﬁﬁ&%h% FE R BIREIC BT % &, IR O K Z AHIERIZ CIRIEDKZWVEREED 5 NS,
THIC, BREEHICEBOEERNMEONE DS, BFEEEOEGNEY F ) AR0—RO K& &GS F V) A 2l
TEICHH U720 MERGmmHEE P (MEFAERE S, 2019 THREINTWD [HEA| #EEIT S LT, &
=DV T DR F ) Aix ERHi LIcitl 3% T L&A S,

BHEE L AWZEE, TREEBAMES Y — Ry TERERFEE ] KX b, o, AWIRO—3IE, AR H®
MR - HEFZHLS, BXC. BEHNANRT 53— VA« AV Ea—T 4 V57 < A VT ITOXHEIIE S,

F—U— R @il N T 7, RAMRES), s E R, Y — REHl, GMS
Keywords: Nankai Trough, long-period ground motion, megathrust earthquake, hazard assessment, GMS
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Long-period ground motion evaluation for the Sagami Trough megathrust earthquakes

RRINASZ 1 5wl B s Al pe 1 IR B2 #H R RAT
MORIKAWA, Nobuyuki* ; MAEDA, Takahird ; IWAKI, Asako! ; IMAI, Ryuta® ; AOI, Shin' ; FUJIWARA, Hiroyuki!

B SEREARAN TR, 2 A9 I T ERAEHT

INational Research Institute for Earth Science and Disaster Prevetitiaayho Information & Research Institute, Inc.

FERFET AHIEBICH LT, DO F ) ACHEH D HEFH TR TER T TH O PHEERES X UCRENIEZE K
Ul — Rtz 75 C EDNEETH S, Iwakietal. (2013)Tld. T KIFBIRHIEEICHYS T % EREE NS E LT,
T AR T CGREENERED PHHERAREORNERNE, B X UBHERREEE >0 J5 RO E O K& Hh
BIANOFEEHFNz, T T, ZOMBEEE 2 I-EEAMES) Y — RFEMIC ) 7285 & UT, AEFREDK
TNEEZ LN, HOEFAHEISIANORENFICKEN, 7 ARY T ¢ BXOBIEBS O EZZ 2 -2 OER
ETFINC KB ERBEMET Y I 2 L—y 3 U EITD, %@%%%Mﬁ%t%ﬁ?%:&%ﬁ%ko

T ZFa—R 87 I ALULOERMEZMGE LT, B, 7 AN 7 ¢ BXOBHERG R OMEZZ X Tz 150
r—ZL EDOERETINCOWT, okl X 2 EEAES Y 2 11/~/3 VETo Tz, BIREIC DWW T, Iwaki et
al. (2013)IC KB REZHAR L LDD, HHE MIET T IVRETE (2013 I X2 KIEHIEB X UTcHIEICHY 5 €
TIWEGE 103X —VCEBE LTz, #ERE LT, MEOHKOFHMIZE—AY MY F=ZFa—F (Mw) T7.9~86&
o TW3, Eﬁ%wbcﬂflﬁﬂ:}aﬁ%rwab HERAZ B ORENIE ZR0E U citEomEs) 7lF+% (L
YD > TENZTNOER ST A—RZa0E Uz, # FAEE T VG, 2F 12080 MEEE 7V (HER) GhEdHs
RESR, 2012 K74V L— b FHESEZBIELZE DR Wz, 200 EIX GMS G5 - i, 2004 1
X 0f7ot, EFIHZES) N — RFMii L LT, T2 FOROHEE S K HEISEAXRY MV (A58, 78,
10F0) 1ZDWVT, 1083Z2 —VDOERFIE T LI FIERRED (+1 0 ; o l3EHEREA) 2RO D ELEIT, F/SX—:
W UCTRAEBEICHIET &5k TEHA ZINEL TERGDE S EERAT,

SEOKEITIRZ L DERET IV ERE LSOO, MBS T 7 OEAKMEICHT 2 EFMETXTZHETE TV
DI TR, ESRELDEBRETIVICE BN SHBENETH S, —/ T MRS T7OMEBICEHELTIE., ¥/ =
Fa— R 87T ADEFIEMNEHEE FE TN S T &0, SRNSRE Lk 27T ZF 2 — R 777 ADOHIEDH
ERYSHLTWS EENTWB T &5, SRBIHEEHER & 2 LrsER) Y — Rl Z D 2 BN H %,

P — R RIANIHIES), - R, HB S 5 7, IR K, GMS
Keywords: long-period ground motion, seismic hazard assessment, Sagami Trough, megathrust earthquake, GMS
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Rt 205 & Ul RASET O BEE O R —F-netic ik I D < i
HDFRHKFICE B U T fat _ , : .
Emplical ground motion model for long period motions and for long distance -Distance
dependent geometrical spreading ter

TOA JHORER Y ; hngk if— 1
MOTOKI, Kentard* ; KATO, Kenichit

N RS

IKobori Research Complex Inc.

Bz a5 e Ui, /28 - 1 (2012) Frhid - fth (2008) iR« Lk (2011)5FIC &> TIREENT
BO. TNEOXDIERICIZEERIEEED 500kmE TOBARCED AN SNT WS, —J7, 20114 SIS AR RS
DT, EIREREEDS 700kmZ 8 2 2 KRB TBINC WO TIPS IS HIEERE DL UL KO REEEC i ] e 7z ik
HALEIN TV D, TTEHEAD S00kmUNICIRE NS &, wifg b 57 THAT S MR 9 % BHCFEF O TRl
& ERO—AREMEZEA 2, FEilE~ T 7 ORERISNS 2 BHCFE QBRI TAIC X 2 Tl 5%DIEARY

VT 100cm/sz KE S ERSHERBBENTED GRI - . 2013, 2HEDO THIIC & 2 21T S 2o, iR
ZRG e UTRRBHEHE AR E TH %, ARG T, 1000kmE TOEHEZ 5L U= 2R d5 & ZzH
e LT, e & BIREHEOBRIC OV TEHTY %,

RIRERAED R WBIHIRCER RGN E < kAR <% b U A—EITREERIME S ND DR &0,
BRI ZENAZVRLER RS T EWDH D, TTMEERLETIE, IRIEANE WEEICRABRIED SN A RV 550
O H D, AT CIEEEITETRED & EEENIC X 5 F-netDidix 2 M Lz, w5e 9 2R M5.0 L4 Eo
7 L— SRR SR 1-20f0 & L7z, F-netOBIAISSEME & RAE 2502 <, HIR - Tk (201D LRk
FRIE YA MR E R R0 E L,

X9, PREERE I — A TR & IR R 2 BE B AR R I e LTl L7z, IR O/ E
WA 20 Rl dRE . BEEEAY L0OKmILA OHIFRAIC W TEIEIER O T X 0 EEAVINE < T EEEEADY 500km
72 Z % HPHIC BV TIRBIARLRO T X O BHE DR E L BB EAMMES NIz, THISEREEPHICIK S I —EDJE
72 O Te BB IS & 2 T TR BRI DO HEPE & ROHIPIIC SO T, @ NHliIc 2% 2 L 2R L TWa, K
-t (2010 (&, TSSO TEEEL > D K o TREIHD REUZ 2 X TR 2 ke BIGL O 0
HEZmH5 T LI LTV,

PRI NS WRAHI TR, EFEREEDEEN 2 1S DN TIRND B RN & S5l 5 BB OZZ LN
AR K A E IS K> TEILT 2 L EABND, RIAMTERMBENEDK S ICZELT 202 RDB T8, B
PRI R MR I 2 Rl 9™ % 0 K 72 F-netDBIHIAUH EIC K 2 BRI A5 O BIAIGER DD IR & 24 5 72, Hi-netd
T—2LEMT B TETH S,

F—T— R RN, R, AT
Keywords: long period motions, long distance, geometrical spreading
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Long-Period Ground Motion Prediction Equations and Their Application to the Magni-
tude Estimation of Large Earthquakes
Long-Period Ground Motion Prediction Equations and Their Application to the Magni-
tude Estimation of Large Earthquakes

IBRAHIM, Rami'* ; SI, Hongjurt ; KOKETSU, Kazuki ; MIYAKE, Hiroe!
IBRAHIM, Rami'* ; SI, Hongjurt ; KOKETSU, Kazuki ; MIYAKE, Hiroe!

!Earthg. Res. Inst., Univ. Tokyo
LEarthg. Res. Inst., Univ. Tokyo

We developed long-period ground motion prediction equations (GMPES) for peak ground velocities (PGVs) and peak grounc
displacements (PGDs) in a period range of 5-30 s. We only used strong motion data of KiK-net downhole stations located ir
layers of shear-wave velocities equal to or greater than 2000 m/s. We confirmed that the site effects due to surface geology fi
long-period PGVs and PGDs can be ignored at these observation stations. The dataset consists of 20 earthquékgs<of 6
9.1 occurred in and around Japan. Two-stage regression analyses were carried out to derive the GMPEs. We fit the data wi
bilinear regression lines bending /&, 7.5. Additional factors of focal depth and earthquake type were found to enhance the
fitting with the observed data. Our developed long-period GMPEs predict the PGVs and PGDs of crustal earthquakes are large
than those of inter-plate and intra-plate earthquakes. The attenuation coefficients presented in the current study indicate that t
long-period PGVs and PGDs increase by increasing depth.

We used the long-period GMPEs developed in this study to estimate the moment magnitude by fitting observed PGVs an
PGDs at period range of 5-30 s with GMPEs. We estimated the magnitudes of the same 20 earthquakes and the 2013 Awz
Island earthquake\{,, 5.8) recorded by downhole accelerometers of KiK-net. The results are consistent with the moment mag-
nitudes from the Global CMT project. The method is useful to estimate the magnitude of giant earthquakes such as the 201
Tohoku earthquakeW,, 9.1). The proposed method can estimate the moment magnitude quickly if information of source area
is available.

F—7— : long-period ground motion, ground motion prediction equation, moment magnitude, PGV, PGD
Keywords: long-period ground motion, ground motion prediction equation, moment magnitude, PGV, PGD
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DR O 1372l B & Z2NRIE Oz Hllic DOWT _
Evaluation of random errors of displacements and velocities from strong motion records

.
(G

XU, Peiliang*

L LUHRAE B ST ST

! Disaster Prevention Research Institute, Kyoto University

Strong motion accelerographs have been deployed worldwide to monitor the ground shaking of the Earth and the recorde
accelerograms have been used to recover the velocities and displacements by integration. In spite of their fundamental importan
in seismology and earthquake engineering, few works address the error estimates of the derived velocities and displacemen
Although accelerographs have been used to compute velocity and displacement waveforms for more than 80 years, we shc
that no publications on error estimates of computed velocity and displacement waveforms are correct from the statistical poin
of view. We show that the error estimates of the velocities and displacements obtained from accelerograms in the earthqual
literature approach to zero as the sampling interval of accelerographs tends to zero; these are erroneous from the statistical pc
of view. As a result, we present a set of formulae to correctly estimate the errors (or variances)of the integrated velocities an
displacements from accelerograms. In addition, we also derive the covariances between the velocities and displacements.
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A >~ R T YHUIC B0 2 BB Y T —ZIC X AHER _
Earthquake detection from strong ground motion observation network in Himalaya, India

YR AR R R L R I 2 R AR 2 ROREE 3 O BB 3 Chadha Rajender Kuntar Srinagesh Davuluti
: Srinivas Dakur

MASUDA, Tetsu* ; KOKETSU, Kazuki ; TAKANO, Kiyoshi? ; FURUMURA, Takashi ; OKI, Satoké ; ITO, Takamor? ;
CHADHA, Rajender kumdr; SRINAGESH, Davuluri ; SRINIVAS, Dakurft

VB RURAEHNENTZEAT, 2 B EURSEIE AR, 3 BIGEAARE B, “National Geophysical Research Institute
IEarthquake Research Institutélniversity of Tokyo,?Keio University,*National Geophysical Research Institute

B SRS E DO ERIZEINC A0 T BRI T — R DUNEE & ik D 12 b O FAR BT K O 1d . HUE S EOSE, BRaR, &
CEIHFHEOREIC L > TEEREDO—DTH 5, [HIRKEORSKE LEIHDODOER v T — 7RI 2 7%
X T OFBEICHTT B ISTE JICA DFEFSILENFSE [HIERESGREE A2 g1 70y 2 7 b)) OV EDTHD ., HA
EA Y ROWIFERENSINL., AV Rexoviildor v Ry AXZ VA EH L v TV ORICHEN CREIFN. HRREH)
B, N OEYIRENCET 22 ED TN B ETATH %,

A > Rt e~ Z v s O HEVE B S O SO iEiC 26 Bl Z2BdE L. 20124F 10 I T O T Os@E sl Bl as
TNTe, HEBEHNIZAS RS RRE 2R LT Y 2V L a— 2 —IC X Akl 25T\ 5, HIEBEFodikar s
JENT & ERCERGETO D REED BN T LI X b FHEMHMER OO AT 5T, By MU — T OfETHRAET B/
HEEAD S O E /A RSOt ED) S O EFIHHIES € 5l S5 2 E MR I NS, tERBRZAEMCHIHT 57
DITIFEFRCERD I h DB SR D I T e WRETH S, ARG T, HkECED S iR B < EREICRATT
372Dk EZFORERICONTIRET %,

Ty b T =7 OBHINIE S T Y OZREBIINICRBE SN TV ATz, HiE) /) 4 AWVEIENE VLS T &idixl
RERIC K O ZBE L., FR2ERNAERER /A ADETEC L H b, COTLEREEFZT. /A ADEVERETLHE
 IEMEICHIEEZMUANT % 1= DS FiEZF L, TOHETHRAILIZHES NEIC A2 JIcid#filE N Ty s HiE
R LTz, BUABAMAD SEIEE TOHB T, BREHHCED DR, T ZFa— R 7.0 EOLTOME, <7/ =
F 21— KR 6.5~6.9DHED 90 %LLE, ¥ =F 12— K 6.0~6.4DHIED 50 %LL ARy hT—ZIC X O BHIE N,
EREEEE 100 LANOEIPHTlE~ 7 =F 22— K 6 LL 0D 809, FOMIENMHIE Nz, MAIE NIzHIE DR HICIE NEIC
AZATICEHEHENTOEVHIENEENS, S-PEEDNS Xy NT—7imEO/NMIBTHS SIS, chbid
PENES N TOIIRER RTIEL 25D THD . DX S HHEOMANG C OHISOMEREZIH 5 MM 5 |
THETH S,

BEE COMRENS . WmEFBI XY hY—2Ick b, eI VHIBOMEES). ZED S BILS E TOLERRED
B BINAIC BT 29 4 MR, EBREE. i FHBEOWIZEDT=dIC, 3y T — 7R FEOREN ChEtithEN» 5 0fF
Tl BE NG T IR E NS,

F—TU— R sREE), B, v b U=, HIEER
Keywords: strong ground motion, observation, network, earthquake detection
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AR O Bl 5 384 4 2 RkIC ck 2 AR AR E ALK
Liquefaction damage expansion caused by the generation of surface waves from base e

section

FROHE (R 1 B E FIISA L AHIEERRR T R BE 2 SR 2
NAKAI, Kentarol* : NODA, Tosh|h|rd MURASE, Kotard ASAOKA, Akira? ;: SAWADA, Yoshihiro®

AR RARARE LA 2 MR PRI SR =
1School of Engineering, Nagoya Universitssociation for the development of earthquake prediction

RAAREK T, WLHZIECH, JRHFHORGIERFIBOHN THIfRIC SO TIRIKMEERSEDFAE L. KD 1D
I, WRIRMER & IR LR AN ZE RN A — « JE—RRIC O L e T EDET NS, TOEKRE LT, H
BEREEDO AN —ME, DF O, MV THEUCHE S HEOEN PN R OAHE LTINS NS N2V, liLfiol
JERRICEH T % &, MRIEBEE DM T H - T PEANSHCIRLEE R OEGTRL L JEEAY 10m AL L DI L, IR
(LW E DR T BH - il mh 5 (& EgskGHEED 50 m &<, # 2kmic b7z > TREBEMER L TV 5. Ak
T, COMFESROMERNCEH LT IoeARNS gt 252 L, BRER D RE QWKL NI B 2 B
FEFTEICARRS L. Vet a— Rix, oo, Rt & TR CREmIPES TRld 9 2 stk (SYSH
Abb%%fw)%V%LKKNi%%@ﬁﬁ@*R%ﬁﬂ F GEOASIATH 5.

X 1(a)ld, HUEFEENS SOMBOHEENT MIVXTH 5. HEERFELZRLTED, MESMICA Y > 2% 245
PRLTWD. REHICBOTRIEGHR D ICEE LI 5 &5 GREEOFRENMERTE 2. T ORMPUIMERILGER T
FEL, HPOLRINETL TS, K, FEREREH RIS B0 2 IR IS B0 2 A6 E MRz,
Akt L DR R 2 S R U IR SN U 7z, — IOtk OKCPRUBRIE) & ERTRLTWS. — XKoot TIZIRIR
Lk o7c CHOAMICTETR95% 2%, Rt TlTHEA NS HE TR 95%2 F s THAREL T
% (K 1(by. EKmIFEDOFEEIC ES T, HEERMETOMEENRE &2 LFlFc, TEEHE 7% IHIRIR E LN
ke 72O THO (K1), Tt TR TFIERNISIHE FRDERRH, ERZHT TOLETHON 5. X 1(d)
IIE, HIEEFEAN S 2000 DB A0 § AN ZRY . REEOFELEICMA, HEEROPEIC X % MR O R -
AN &> T, HEEHBM R ZZUE U R B O TE ARG =R AMO T AL L TV 5. KBRS E
ETRAKOTHDIREND, THUFFBICTH 2T TR E NI B E ORI & RFE L, JE—RRAIR b i3,
HUCHMR O AN —1E720 T <, TRESMEIERI O E L H o T RIS NS,

DbFe®s &, 1) BBOMRIC K > THRER D 5 RmEAERE N, REMROM N ZfEnzs &I
&, 2) Zhuctiv, EREBE ETRNDERARE <755 LIAkHIC, FEBFE 72 IHIRIRE SN 27280, K’
WIEDERS 2T &, 3) HHAMEMETH>TE, EFONIEMICRERK U THEREDEMIC R L, HBRZRAK
ELEH5DL T, ZRL, ZITTHINIST IR QRN L HMZRR LTz,

Asaoka, A. et al.. Non-uniformity of surface layer liquefaction damage caused by layered system organization and dip of
deeper layer, Japan Geoscience Union Meeting, SSS37-06, 2011.

Asaoka, A. et al.: Main shock ? aftershock interval effect on the liquefaction damage in Tohoku Region Pacific Coast Earth-
guake, Japan Geoscience Union Meeting, SSS33-P24, 2013.

Asaoka, A. et al.: An elasto-plastic description of two distinct volume change mechanisms of soils, S&F, 42(5), 47-57, 2002.

Noda, T. et al.: Soil-water coupled finite deformation analysis based on a rate-type equation of motion incorporating the SY S
Cam-clay model, S&F, 48(6), 771-790, 2008.

F—=T— R KM, R, Rk, AR mEAT

Keywords: liquefaction, stratum inclination, surface wave, effective stress analysis
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Checked point

(a) Velocity vector distribution 50 sec after earthquake occurrence

1D MirE=T54.2 gt |

Acccleration (gal)

00

Time (sec)
(b) Excess pore water change at checked point % (¢) Acceleration response at checked point %

(d) Shear strain distribution 200 sec after carthquake occurrence
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201 1 AL 5 ASEAE I ERIC 810 2 IR L R AR 2R & s ke IR D B R DR S

Relationship between liquefaction occurrence ratio and strong ground motion duration fol
the 2011 off the Pacific coast

VeSO cU i Il <7 /N = AN N T = Pl
SENNA, Shigeki* ; WAKAMATSU, Kazue? ; MATSUOKA, Masasht

L SERLA RIS, 2 BISERTK, 3 SRR
INIED, 2Kanto Gakuin University?Tokyo Inst. Tech

1. 1FLt»IC

20114 sRALH AT Tl SIS 5 BEST IS ) T ORD TIRWEIPH CHRIRIE D FEA U Tz, FRICBESR
DO « BIRIZIERICRERE D TH >z, WHNMKE LR ZHEICDWT, SRIOHIEDREZ 58 1= kiR
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Sealsmlc hazard karte : A Tool for distribution of seismic hazard mformatlon with Multi-
index
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JMA intensity distribution of the 1943 Tottori earthquake derived from |mmed|ately con-

ducted questionnaire survey
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Keywords: the 1943 Tottori earthquake, questionnaire survey, JMA intensity scale, modified Mercalli scale
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Mortallty in the East Japan Great Earthquake (4) Infants and elderlies should always suffe
heavy rate of deaths?

KH 15 /Il Hid 2
OHTA, Yutaka* ; KOYAMA, Maki 2

VRO EERHIE, 2 HORBE LA ekt
ITRIES, ADEP2Engr. Fac. Kyoto Univ.
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