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T HICEM (2014 AKE) IZHRBITOREE U TIHREED T — 2 \OMLE BIEZ, 78R « HIV A7 k)LD
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Estimation of phase velocity of Rayleigh wave using linear array

ZHANG XINRUI ™ ; &)1 (=1
ZHANG, Xinrui'* ; MORIKAWA, Hitoshi*

VTR
Tokyo Institute of Technology

Since the spatial autocorrelation (SPAC) method has been proposed by Aki (1957), the observation using a circular array c
evenly spaced sensors and a central sensor becomes a commonly used measurement technique in the microtremor survey me
(Okada, 2003). However, in practice, the strict arrangement of sensors required by the method is difficult to conduct becaus
of the limit of real environment. In order to slacken the requirement of the arrangement, Chavez-Garcia et al. (2005) discusse
the validity of performing the SPAC method with a linear array. However, the conclusion of this research is result-based and is
not backed by theoretical demonstration. Aki’s autocorrelation coefficient could be alternatively seen as the azimuthal averag
of CCFs (Okada, 2003; Shiraishi 2006). A CCF consists of the Bessel function and an error term which varies with the azimuth
of sources. By taking the azimuthal average, the error term vanishes and gfkertdn be obtained. The discrete formula of
the CCF offers the possibility of extending the original SPAC method. In this research, we develop the solution by controling the
error term in CCF which can obtain directly the phase velocity instead of using records of sensors in a line instead of azimuthally
arranged ones.

Under the assumption: 1) Only the fundamental mode is dominated. 2) Different sources are not correlated, the real part c
discrete formula of CCF could be expressed as (Shiraishi, 2006). If we neglect the terms of order larger than 6, we can obtain:

Req pg=d(kr)-2X(kr)> " Acosd;+23,(kr)> " \;cosd);. It can be seen that there are only three unknown variablgs krcos?),
and) \;cosd),. Itis required of at least three sensors (3 different intervals) to solve the 3 unknown variables theoretically. The
three sites need to be in a line to make the three CCFs share the same unknowns. Because of the coupling variables and r
linear functions, we use the genetic algorithm and particle filter to solve out the optimum solution.

In order to comfirm the validity of this new theory preliminarily, the simple wavefield composed of unidirectional plane wave
is used to examine the accuracy of estimating phase velocity obtained from a linear array with 3 sensors. The distances betwe
adjacent sensors (r and 0.5r, r=30m) are set to be different so that we can have totally 3 different CCFs to solve out the optimur
solution. Except for the analytical simulation, we also applied a field test to examine the availability of the new method. We have
applied field test to comfirm the availability of the method. Observation was conducted on 23 October 2013 at the parking lot
of Zoorasia Yokohama Zoological Gardens (ZRS) in Yokohama city of Japan. We deployed 7 seismometers (KVS-300, moving
speedometer) constituting two linear arrays. The two linear arrays forms an angle of 60 degree so that the SPAC method cou
be applied for confirmation.

In the analytical simulation, we confirmed the availability of the new method. The sensitivity of CCF with respect to phase
velocity depends on the direction of linear array. When the sensitivity is low, the estimation will be bad. Hence, it is better to
use at least two linear arrays forming an angle (90 degree is the best). In the field test in Yokohama, we applied both the SPA
method and the new method using 7 speedometers. Both SPAC method and the new method show good match with the theore
cal dispersion curve. The new method shows narrower effective scope and shows some unstablity in both low and high frequenc
range. Through both simulation and field test, the availability of the new method has been confirmed. This new method make
the arrangement of sensors easier which needs only two linear arrays with a non-strict angle. In the future, we will study more
about improving the inversion technique and the application of linear array.

F—7— R: SPAC method, linear array, coherence complex function, particle filter
Keywords: SPAC method, linear array, coherence complex function, particle filter
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Estimation of Subsurface Structure using Microtremor Observation in Ogasawara Iwo-Tc
Island
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AT IR R SN LIV E R - I E B O TR FE TR KL CH % . EHZBICBI L TEER)IT - fth (2011, HANILZAZIT
=) “PHE/I1 -t (2006 FIHIERED, HUETRENCEE L CTIEIGA - ft (2010 HARHIERZRMEFEARZ) P/ - fth (2002
HPPMERY) R ETIRE SN TV S, HIHHEIC DWW TIE, &R - @hE (1985 Hi#HERY) DO AN THIEEFREIC K D IREHY 1
km B2 & TO 3 JERIGAIE TN TV A, HEERR-PHE SO PGS DOV TSNS E > TV, £
TAWIFE T & SHFERM X TOM MG ZHEE T 5728, /TS T 201342 10 4 18 HA 5 21 EILJJ\H“C
WM ENEIZ1r o 7o, HEMBIOE LGB, 1HEH720 1 570 EOBRZ BN 5 4 #iyg T L.
K@ D77 L1 B, 71//(#& 30m, 150m, 600nO &% 1 #isl, 77 LA 1% 30m DA DIz HD 1 i’é“ﬁ“(?e’ﬁ’“
L7z, HV ART VO ZER M ie 5% &, Wi BSOS T S 1.8, Mtiko 9 0 skilnciahy > T
PR EL A EH 35X ’CT?/zLmenﬁ’%@ﬁb\Zﬁ% Zehbholz.

AEE g E R e S R D ERR . RIS SR I BIAR AR IE DB i/ U CTHE & Uiz, sRIRHEERIAWIFEAT O
RARIBEANE, SARHERICIEHEEFTF OMM TR L TIHEE Le, iU TRGELET.

F—T— o HERFE, N S, G
Keywords: microtremor, Ogasawara lwo-To Island, subsurface structure

1/1



Japan Geoscience Union Meeting 2014 /0 <9 ’

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]gggggiem

Union

SSS35-P06 23 R AR —2 FF:5 A 2 H 16:15-17:30

SSHUR RIS 507 2 MBPR A + L O 8 iR E

Determination of Subsurface Structure of the Mt. Daisen area in Tottori Prefecture by
Microtremor and Gravity Survey
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Estimation of inter-station Green’s functions using microtremor array data

NS T e
HAYASHIDA, Takumi'* ; YOSHIMI, Masayuk?

VSRS R R T o 2 —, 2 REZERANRE S IS ThTE - MR 2 2 —
linternational Institute of Seismology and Earthquake Engineering, BRiplogical Survey of Japan, AIST

WA, HUEN TIE R RS T TOVOFHEY —)V & UTIE T % 72 OB EZ  OMZIC K > TED 5N
T3 [HlziX Maetal. (2008) 1L - it (2010 ; Asano et al. (2012) A - fthi (2014 ]. HUFER; F57E %2 HRMEIRC
SRS T 2 BUCIE, MBEIOIRENED 2 ML OF IS E SIS AEL, MDD 505 5 5FRL TS LWV SR
EZT2 T BN D 2D, BHEICIIIRITEOANEGE A0 (GRS, BREIZEIFICHE S EIK) M@ O [T Rk - 5Y
Tl ORYIE RS IR S KD FOrEEMAER I NS 12, HEMBEREE 7Y — VBB E LTS BICidchs
DT NICEERTZT IR ETHS.

Yoshimi et al. (2012)Cl&, HriflR o g 2t & 3 % 13HiEIC BV THE 7 L1 #& (SPACE, Vi)
EEIEL TS, TN5EOHEETIFLEL 300m 1000m 3000m UN7 LA, 7 LA, K7 LA TNFNE=AF
DEREELDDSREDZ 4ETLA) OIFEOT LAMDEREINTED, MEWRIE 1 #iidblzb 10 HY BTk A T,
3. WET L ABE TRENA DR B HEB OB ST ZE L TWA T, TNbOTF—ZIn U CHER Tk
FHEHT S T, IRIEORESE A EAHBIRIEIC & 72 5 T EBORFDATREL 5% . AL T, WEI7 LA
BEERCER O IERED 5 1R Oifiadek (35 &2 1B L L TTF—Z D)o L7y, RiEEDERE (Bensen
etal., 2007 WLEZIC 2 HigiX7” (6 FEEO B S IEEEE @ 300-5200m 1< 351) 2 MBhEC Bk H HAHRIRE R 2B H LU 7z,

B UM EAHBE B &I IE, /N LA T 0.4-1.0Hziit%, H77 LA T 0.2-0.7Hzif%, K77 LA T 0.1-0.6Hzii1%
DJEPEEHIRIC B O THB RN R SNz, S OMEMBEBEEIE A X 5B EZE L TED, (il
HEIZIF LTS, INFEGEFEICE L7 LA GERED S 500-8000mD#iFH) B slerz WA RICB VT EH
MORREMESNTED, 1I0HBEMU LOBEHT—Z2ZHNW5C T, +0EEEMTLDENTZEEZENS. X
12, M LAREICK > THEE S N7z 1 20T STHERED S BER 7 ) — VBRI R L, HBEFekic k> T8
H U 7o AHEAHBE B & D Ltz 17> Tz, FHEMBIBIE E BlGR 7)) — VB e OFRIBE L TREFTH S D, & e
TR ETIVOMENEABRPIEOHEEMCRE PEL, HEEMERT2HME RENS. 5%, ME7 L1 %#EE
I KBNS KO ) — B O BERE I T O FHBEICHE LA S ETFIVOZ YA RS L, HEETETILO
mEtERSTETHS.

HEE D A THW T — 21, HATBOENR T2 2R RREMTIE [Pk 22 MR R Eh BN Y b
JEA D MG — ) - B RHEEENERN N O GPSBUI DT E—) DO—BRE UTHRM S NIeWE) 7 L1 fReadik
THRFENLDTY.

F—T— o HRE), MR TRk, 7Y — VB BEEE, SPACTE
Keywords: microtremor, seismic interferometry, Green'’s function, group velocity, SPAC method
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Seismic basement structure estimated from seismic mterferometry and microtremor ana
ysis

AN FE L R B L PR Big U 20074EREE IS HNE SRISRERT SV — T2
KOIZUMI, Ryo' ; SAWADA, Akihiro! ; HIRAMATSU, Yoshihiro'* ; THE GROUP, Aftershock observatidn

L EIRK, 22007 FEREXF-F B HIEE A R BBl 7 )V — 7
IKanazawa Uiversity’the group for the joint aftershock observations

1. iIL®BIC
AR, HU S RSE R O CHEE B R ER D B CAHBEENT (B 2 W IS EAHBEMEAT) > 5 H FAEIE D L AR > R 72 3
T AHHERTEMEH I N TS, KZE TR, REEEEILIERZ XI5, HIEE N TE K O Eh AT 2 i C L
FHEOHEE 2 7o T2 o, TOHIBIC IS 5 ) B M0 R GHEHEEERE (o - th,2007)DFER & Lk Z2175 2 &
T, B TEER CHENEN OB OV THET L. BEREE OIS DWW THERTT %,

2. T— RO Tk

(1) HhE (&JF/%E

20074EREER Y BB S RIAREBIN 7 )V — 7 GEH: - fth, 2007 I K2 ERIAON, 44 His TEIINE N7z 20074EREE
.%ﬂﬁ)a@?ﬁiﬁf*—5’73‘6@%?5”'50;3(]‘?%]\%%73‘ [ELIANTH O, SEOKHIDEEINTVEEDEFIF Lz, 20k
JED SHEKITIC 2 HZDINAISAT ¢ )V 2 —Z25iH U, SIRELZERD S 10 Bz it X & LT H AR (ACP) Z
FE LUz, SEISICBENTESNTZ ACFZEHAUM L, ZOBEIHIAICHIT S ACF & LTz,

(2) Tt

HUEI T DN 217 5 T2 44 OIS ORBEHISIC IBWOTHEE 2170, B NEMET—X2 D HIV A7 ML
sk iz, ZEMEZRIGE L. HIV AT MLV EFEG HIV AT MVELO E— T D —ET 5 K 5. AifEdEsx
HEE LUz,

3. MR -FED

MU THREIC X B EEHEEICHE W T, ACFDOEL 72 ¥ — 7 DR E N A ENISIZZ DO ¥ — Z I X © AR
RS, HE U7z ©— 7 BMEEIFE S 2 B E D BE AR X 01§ DN ERBRGE 2 551 U UMBIRE 2 R Tz, 7%
B, HUERHEE IR - i (2007)D PIRGHEE 3.2km/sZz i U, HEFAEMITHEEARTS 2012085 % 2 — R RS
BEETIVED PHOERE 3.2km/sSIC ST BEE LT SHEERE 1.7km/sE i LTz,

SAHEHEELRE (i, 2007)1C & % FARIREE DY 100 m L T OV TR, SAHEHERRAIC X 2558 & B+
WAL K BHERIE—E U b o7, 7z ACF DH TIHREZHEE T X 7B 44 b 105 TH > Tz —75. HH)
fRHT Tl 44 HhSirh 35 M CIREHEE WS ATRE T H > Teo LTeHS > Ty MBI THREIZBEE 1 B PRI 38\ C AR
OHEEZTT S ETIIEMINEFETE RN EEZDBNS,

RISHEE D HECH » B Tld, BTk, MEfehr, SIS EMN K 01§ o N/ R —E L TH
D, FFEHBLIIE LB X O L EBFEEINRO T EARE NIz, 20074EREE L B HIE TR FEIFHBLTORENEI X N
THED., 2007455 EHIEEDOEIWE D X S i OTERIE OTEENIC K > TRSHBEARKGEAC Bk U TRARRIE D
Bl ok WnWS# 2 (Hiramatsu et al., 2008 & AfZeAE RIS TH B,

AEEAIIZE Tld 2007 e BHIEE A R AERIN 7V — 7 K S B ROl 2 U X Ui, R em@hfigtrcian;

SRR D S EETZ 85 U, B SRR 7 O fe 4 AR LI IIEN AT IC OV T THRE W& X L
7zo REU TN ZLET,

F—U— R: ACHIBIREE, HIV A7 )b, B, RIS, GEel e
Keywords: auto correlation function, H/V spectrum, gravity anomaly, geological block structure, the Noto Peninsula
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Retrieval of Green’s function in a 3D inhomogeneous medium with nonisotropic source
distribution using interferometry

Hhoe 22 b L yEEe
CHIMOTO, Kosuké* YAMANAKA, Hiroaki !

VT RHARE T
1 Tokyo Tech.

SRS B 2 H T EIEOMA T, HIER TFHEC K> TV —VBBEERTE5 L EZBN512D (eg.,
Wapenaar and Fokkema, 2006%%@11"&@3.:8%%%)3%‘tﬂiﬁ;a{}i$7’?{£kckO“CJEV*%J_OD?EEW??’IOTLTL\% (e.g., Shapiro
and Campillo, 2004) LA U, BIFEOMENG IS EREHGEIC BT 2 IFF AR MM EEZ 5N, MEmiNxEH
HICDOWVTERA TN TV K S I, BEOMERFEIEICK S 7)) — VBBGRICBO TE TIc 2 S0 BE T h
BINUXE 530,

AT T, BIHCEE 255 & LT, 3R NIERGEIC BT 2 IS T BIROMEN THIE O P DV THUESE
BRC K OMGEIES %0 HUEH THEOBUATER S 3XTAMEIC K > TITWD. Vv h—Y 2 —7 Ly MIOEEHIZRENIC
iﬁ“% 2 MOHIRINEOM EAEZEIE T 5, 3 e AIEMEE L - 1L (2006)IC X 2 HEREET V2V, %

L IEEAERE., EHICOBRERZEL 2L Uiz, TNHIKKDHRIZ. T ZNHEBEB X USHERICKS
fﬁ%&ttfj% (- &T%h%h@aﬁg%;ﬂl\fuo

9. WHEBRICBT 2FHEROS A, MAAEMBEESRIIEE R I NS ) — VB 2 —H L0 E D
D, RPN X S BREN, REPEEEERZITIEREE —KT 5. HTOA—BE, HEE TEIERICBNTT Y —
VEBE ST BEOMILUCHK T EEDEEZ 5N (e.g., Kimman and Trampert, 2010 7z, FHE ARSI IE &
HOBENRRICBE LTSI E T T, DEIW, WHEHEMAICH 2 IFFAEROS A, HHEAH BB B 1 I
Freiz o, E@Eﬂ%?ﬁ@*ﬁﬁ*ﬁﬁﬁﬁ%ﬁ(kLﬂﬁ%t@%ﬁf(ﬁ‘i}ﬂi MR TEZ o700, EOENKFM O AR

BUIHTRBIROS G L IZIE— I‘SZL/ TAUC & B RIERAFEEICE U CE MEmf LRI TH o7z, TNH5DT LR, T
nx T@i@a{&??‘?&@ﬁ oA T — VBABE DS IS S 2 T E MRS N TV EBDTH S (e.0,
Tsai, 2010)

BISCT B OHERTE £ 7 )L 2 FiV e 3 T MMIEBIAIC B TIE, FERO% G T O A MBI B IERFR & 75 -
oo T7D5, 3TUTMNIEBKICE O TRESERIMTH > TH, BlED 5 OEEMAENEMICZ D . AT OER
DAMIEE ISR oTleb e EZ BND, Frc, ADENRHOMEMHBEBEBNEOZNLD ERELA>TWVBE T E
5, HUOEFENHNT EREL B 57D EEZ S A%, BEMIBOET VG, FEINICBISRLHIAMZE L, B
KPEE RO HEREMWNELS B T L 2B/ 5 & JRWHEREIC & > THRIUOEJRIC X 2 RMFEDOMIENKE Ko7
M. AT OERNMZIFERC LI TH B EEZIBNS, TOIFFRDIZD, HEMHBEBEEIZ 7 — %
EHTHBLIZ, RIPERHERZICOWTE, HAMHEBEKOIEADENEHICKZEDTHTREZEDD, TN
TN — VBIBIC K BRI PREEE & R E S BREBRLAWVREREZ > Te, RiRIC, 3TUTMIEBAKIC BV IS E
RE LTGROV TS, [ARRICHEMBBEEIXIEEIENRE LD, 7V =V O—Hb <&V, UL, Xm
REEEICBI L T BB TR—R LT,

CNEDORRICK D, HEEFRTHEICK 2 7 — VBOEHICBEL TR, BIROEFETMNREEET L LN
bbb, Fle, MIEMERIEROANIOEHICHFLS T ED, 7 —VEBERICB L TZNERERORE L 7%
%o IADBHEFEMEICBOTIEROEF I (MNIEMEICKZTELZO ) NENI SV ENTVEhEEL
BB, TNZMB T LIIESTIREL, SHBLBEOEH RGN LM 28 ENH S5 VA S, TelE L, MERT
Wik D% < O HHITIEREFRLEED S HEREE T IVOHEZIT> TWAH K I IT. RWUFFEICENT & K iHE
FICBL TRV —VBBDZNEBBEXZRO—BZHAELD T, BEOEHREHICENTEZYTH S AREMENK
TNEEALBND,

F—U— B MR TYRE, 7V — VB, AEERG, 5REE, 3 Xtk

Keywords: Seismic interferometry, Green'’s function, inhomogeneous, isotropic source, 3D FDM
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o 2 IR A BRI > D AEE & N2 e M1 B OO 2% g iR A I o _
Estimation of subsurface structure by high density microtremor observations in Kochi
Plain

KA AT Y AL L2 EikE 2280 3 1 Ldh [ 2
OISHI, Yusuké* ; KUBO, Atsuki? ;: TAKAHASHI, Hirokazu® ; YAMASHINA, Tadash?

DRI R EBE & N B AR AWTZERE, 2 @ RIS B ASR ag ve RT =R AT, ® AP
IStudies in Science, Graduate School of Integrated Arts and Sciences, Kochi Univisity; Earthquake Observatory, Faculty
of Science, Kochi University Faculty of Science, Kochi University

PR S r R OREIRIEOL P B U, rafEt R RIS IR B O I K 5 EE R FEDMEHINTED, ik
IR 7REH P27 5 C L RBEETH 5. @B FHORICIE, TEERE), MoRERERETE), [0 SRR
D 3 DORMZFHEI S 2 0 ENH D, TNHED S BY A MERKHEOIERAEERAIITTDN TS, Y MR
DRI B E TV, A=V > J 75 EOWHFHERIC & > THED SN TV B D, AT, TAMOES
PHETEOMEE OB S, HERHME) (LR, @) thROM/ N fENOFEFR ORIz, B5N2K e b
THEIOAXRY FIVEE (HV AX7 RVHD) ZRWICESHEEOY A SRR OFHi-> i€ 7V OER 2175 T L2 H
MEd%.

AWFFE T EDOEHITE | LT % TRE TR [k « shARMKH I3V T 127258 O B @iz 1w, 2D 5
B 1254508 % HIV AXT BV 2 RD Tz, FREFEOEHIFEF TIEH 200miElE T, HFEFE & & - sAR{EH T 500
~1000miEkE T 1 5240 119905 15778 EOME) 3 Bl Z1T1 o7z, HIV A7 b)UVEEDf#HTICIE, TremorDataView
[/c% - BB (2008)] 2L L, AXZ MILHOE =28 E—7 DY - RIEEFHAI > 12, HIV AT F)VED
ELBEIIE R AR DR L 72, K T-RIG ISR EIER 2 KM U7 R TH S T EA/REIN TV S B2 XA (2008)]

FRPFERIC I % HIV AT M)V s BE T (KSR &, lABItEEL cEL Z2Emhd 0, RAT 1.6/
THs. ZTOMOHIKTIX 0.1~0.8WETHS. AT MVELORAMEICIFHIRA AREIE AR SNT, BFTNCIRIE
MIEFIC R E DRI D FFEET 5. HEEHE AT MVIEDORKMEO DX, BEOmRHEHE O [457]
(2012); 4% (2011); = - 3187 (2012); 1L 5 (2013)] & K< XIS L TED, #HEDKE D o 7o SIS ME) D =LBE 1
EL{HBEEORWEEZ SN, AT MIVEEDRKEOREZ, b BHBHERNRE N EEZ NS
e X HELTWS. Hk (2008)DHEME T 2 HIARIC KT 2 N 0d X DI Kg 1l (=ERAME 2/ AR ED D54z
RB2 &, @EOWHFENMELHLTVEDT, EHITHFICHET S Kg HO@E OISR ZEOWFERENa L LB JF
WEOERERWEZZFEETENS. £, HFBELLTIE HV AT MLHIC 2 DDE—IhENS L5 %
D 5. PEROBHIFHEEH E FETHE TR, 2 D00E—7 2R BllRE a0

BoNTz HIV AT MVELO A KU 2 ©— 7 FER & A (2013) 0T 7 )L & Z kGt LIz & T 3,
BRI EERE &, 5 2 E— 7 B IREE R RS & —ROBIERGRN D 2 2 otz RTzFERA KD
HEE U7 BRI 1S, BERQEERE 80 mE TR EW—8UE/RY. 72721, O TIIZENHKTH D, HE 80mLIED
HORBETIE—HOEEHEY. T, KiE (2013)DHIRE T IVERICHEH SN TV ER—V Y TBBAR T TH S
MWHEEZLNS. Fiz, 470 1 EER] (8E=RX Ve/d) ZRHWTH 2 ¥— 7 EH &L i€ 7 )L OMiEE KR
FED SPRE O STARTEHIE Vs 23R % &, A B ELL 2 ZT RO S APFE R Tl 158mIstEfE L 75D, Th
WEED (Vs=200m/stEfE) KO E/NSWHERTH O, WHERE & tREE (Vs=300m/stefE) Oa> F I A MHRENT L
NI %, HNV AT RVEEDH 2 €— 7 28§ Bl VD IO E O S APEE 0 A/ B Tk, i & dthd)E
DVg AV FFTAMNRKELBEVEDEHETES.

AWFFETI, SHPTFEIC BT 2B PRNC R E & 7x 2 MR Re e & thiigid 2, HAMBBiic X o#ETER. X
DIERSBED Vs RDBITIE, EIELE Vs ONAZFEIRFCHIRTE 27 LA BTG EMNRDENS. £, PEDE
KPR TR T RRIEBIRMMU D UK THRIF T & 2DV T, HHGE N 1275 % & Z ORISR A DR 72 75 BIRDMFEE
T RHHREMEND D, BRGNS R @RS T R M@ 2170, T OBRZIET 20805 5.

F—T— R: HERME), HIV A7 bULL, KERE, S eEEs
Keywords: microtremor, H/V spectral ratio, subsurface structure, Kochi Plain
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R U OB BT 2R RN« Il 2 IC 51 5 7 — A A 2T 4 (1) _
Recent Geological Interpretation of A Liquefied Area: A Case Study in Urayasu City,
Japan (1)

EAJEGE T BN 2 R AR S MR S Otk 2S5 4 RNt BA S JI @ — O ;A R T Ak AT S S I
— 25 AROK MR 0 A th3e P

IWAMOTO, Hiroshi'* ; HIGASHI, Masashi ; HIGUCHI, Shiged ; INADA, Akira® ; ITO, Akihide* ; KAMIKASEDA,
Satosht ; KAWASAKI, Kenichi® ; KUSUNOKI, Keiko” ; SATO, Shinjf ; SHINADA, Shoich? ; SUENAGA, Kazuyuki ;
WATANABE, Takump

LB R IR ELITEEFE, 2 A& IRGASE, 3 M, 4 FREILER, SNTC a2 d)b x>y (KR |, 6 TIEmER, T L@, & TE
e, 0 (BR) Bk A7 LRl

!Kanto Natural Gas Development Co., LEIAPEX, >No affiliation, *Chiba-kita High School?NTC Consaltants Co., Ltd.,
6Chiba-nishi High Schoof,Urayasu High Schoof Chishirodai High Schoof Earth System Science Co., Ltd.

2011.3. 1 LT AR TEE OO & D DK 2 @RI BN T, KEDOWERD, BkE & &k 5 EAHE|
NHIFAEL Eh, 201D, AIFEOHMNZ, TOERAWZALBXOFEREHICHS. i FHEFRAEICE N R
F—H—B XU a—EAGEZ YV, N EOEREZHS MM Ui, G aEfizilikolz. TOE, X
DT EMNASMITIES Tz,

AR HIE I S REBU N T, IHERARD S8 100miEZ D IChE T 2V I TH 5. MEETET X TOWE 1E 3-4m
THs. KIEEICIE 2 RKOHEIND, OMiElN - Jbdbl-mRgit A m, BXT, DHEIN  wlbiE- s S mIc 7 hms 5. H
HNOE Ficl, HEZOWETHETHNFOLDLASNZHHDROMN> TS, TOFFNIEADR, )L kT
BICAMINTNT, BN 228 EOBE WD) SHIEETICHW BN 2L Uizt LEZ 6NS. —J7, i
BN A TN E DS OB NI BEE T, DHEINICIEAS 2 W - MPREETEE ) 5 2 O B 2m i £ O#ENT & O JEiH
S, PEIITCIERYE T NdE S FHiRE ol U, ATV M T NdfEld 01y, OB ERE S 2 Wi« b
B GEEINED TRIEFIS NdEDARKZ VOISR L, BRI RN S, &I R R sz R~ 9.

KIC, ZEREEREFTOME, DEnBs X oOEN e §ICHENGERICE) 2 THE (T, TX) OREGOGATIC S 72
BT EMHIAL . BN, 00 2 ROMEINERATRO 3HKICK TN, (A) HIX : dgmm R GlZeh s <
AEES, 1985, (B) HiX : BRI INC X 28 (C) HiX : FEREUHE TH S, ks, (A) 7@ iEm N
ICH O IS THIFTEEMEE LIz X, £z (B) &3 TRSE T EHN EOMKE Bix-> Tz, (B) 1o
REHH O BN, O FEFIN 25857 7 b, HEERIE IS X BN 247 - I iR R N T H 5. (C) BRI TIC X 51
VETOTEDLT, (B) IGBENTERNEMMEZ S - ZEREREN T & UTER SNz, Biadklc, OHENE (A)
& (B) oI, OHiEINE (B) & (C) DIEFUCiE L, MWl (HigRROERD Z25H 2 L Ay iFbons.

Plkozehs, 7T av Z0RED, HIBINOFERERKICEZ> TV EEZ5NS. HIREHOREMRIC H
oo T, MEERE B X UHENE O, N, T ARSI KRYITH D, ThDK LEETH S Lamflizuw.

SRk

o BT, BN, BECSZE, R SR, O SS, EANAGE, AN EER, IR —, KRA1sE (201D 20114E b5 K
FEMHIEEIC K 2 N THUR O ZSR-1970E 114 O TR Ze i N T I 350 2 WK L BISR-. 2RI SE 25 AR 2.

W RS ARES (1985 s, %, 64-66

F—T— R IR1E, HrEln, By a— > B3 AGER, filize, ST
Keywords: liquefaction, crack, dynamic cone penetration test, Urayasu, reclaimed land
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