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1.lntroduction

RecentlymanyearthquakeshavebeenobservedinNiigata

prefecturethatisbelieyedtobeassociatedwiththeboundary

betweentheEumsiaplateandthePacifictectonicplatese.g･the

1964(M7.5),1995(M5･4),2004(M6･6),and也elatest,onJuly

17,2007 Niigata-ken Chuetsu Okiear山quake (37･557N

138.608EDepth17Km)broughttremendousdamagestothe

buildingsandfacilitiesinKashiwazakiplainandneighbohng

areainthereglOm

KashiwazakiCitywhichislocatedabout20-30km komthe

epicenter,sufferedheavilyfrom thisevent･TheCityisalso

hometotheKashiwazaki-Kariwanuclearpowerplant,suffered

斤omr1re,radioactivewaterspillandlandfailure(lAEA2007).

2.GeologyoftheMeasurementField

NiigataPrefectureison theeasternpartofuShinetsu

SedimentaryBasin"alsocalledas"Eastem Marginalareaof

FossaManga"thathavebeenseparatedfromthePre-Tertiary

rocksofEichigo and Ashio Montainsby Shibata-Koide

TechtonicLinethereforethegeologyofthisareaisdifferent

fromthatnotonlythemainpartofFossaMangabutalsothe

othermarginalareas(Kato,1992)･TheHolocenesedimentsln

northem Shin-etsusedimentarybasinkom SSW toNNEare

Takado, Kashiwazaki and Niigata Plains.Takado and

KashiwazakiareseparatedbyKubikikuandYone-yamahills･

StretchorKubikikuandNishiyamahillsseparatesKasbiwazaki

plainfromNiigata,thelargestHolocenesedimentsinthearea,
thatoneastisreachestoUonurnaandHigashi-yamahilIsand

furthereastreachestoEichigomountains.

Fig.IshowsthegeologyofcentralKashiwazakiCitythatare

mainlyformedbythesedimentsofsandinsomepolntSwitha

thicknessof60metersoverlayersofvariousthicknessof

PleistocenestiffsandandclayoverthebaseTertiaryrocks.This

figurealsoshowstheareaofmaindamageaRerthe2007

Earthquakethatwasconcentratedinsidethecitywhichis

locatednorthwestofHokurikuexpresswayandstretchedalong

theSeaofJapanbetweenSaba-ishiRiverinnorthandYuRiver
insouthwest

3.BoreholeData

Totalof133boreholedatahasbeencollectedaroundand

insidecitydowntownbutonly23indowntownareaand21in

vicinityhavethesigTlificantdepthtotheengineeringbase(N-

valuesmorethan50).Fig.Ishowsthedistributionofthe

significantboreholesinthearea･TheKyoshinnetwork(K-net)

hasonlyonestationinthearea(NIGO18,38･7262N14115109E)･

ThisstationhasayeryshauowboreholedataincludingPandVs
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profileanddoesnotreachtheengineeringbase.(Fig.2right)

TheinsufrlCientsoilcharactehsticsdatasuBgeStStheuseof

othermeansofS-waveeyaluationssuchasarraymeasurements.

4.MicrotremorsArrayMeasurements

Wemademicrotremorsarraymeasurementsatsevensitesin

thecityas山elocationsshowninFig.1.Asampleisshownfわr

thearraynearK-Netstation.Inallcasesasevenchanneldouble

triangleofverticalsensorswithradiuses40and20metersis

usedlocoverarangeofintervaldistancesfrorntomt070m.

Recordingwheremadef♭ratleast20minwithlOOHzsampling

rate.PopularmodifiedSp九cmethod(Aki1957)usedtoobtain

thephaseyelocib,dispersioncurveandestimatedVsprofile.A

uniformvelocitydistributionofVs-200m/sforadepthof55m

canProvidethebestresultswithminimummisfits.

5.MicrotremorsMeasurements

Theboreholescoverage isnotadequate.Microtremors

measurementsareaveryusefulmethodtoobtainground

characteristics,byapplylngthepredominantpehodandthesite

amplificationfactor(EnomotoetaI,2000;RahimianandSeo

2002;Yamamotoetal.2007).Wemeasuredmicrotremorsonthe

stationsscatteredarounddowntoWlWherethedamagereported

tobe山emost.ThelocationsareshowninFig.1.Athree

componentsaccelerometer,wereusedforthemeasurements.

Velocityamplitudesofmicrotremorsatasampling丘equencyof
100Hzwererecordedfわr300secondsateachstation,We
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analyzedtherecordedmicrotremorsdatabycalculatingthe

FourierSpectraofidentifiedrecordsandsmoothingbyalog

windowwith15% bandwidth.汁/VPakamura1989)method

usedtoobtainthepredominantperiodofthesurfacedeposits.

Therearemanydiscussions(e.g.FieldandJacob1995)overits

applicationbutresearches(LachetetaI.1996)ShowTIVerygood

confidentontheresultsofthismethod.Fig.3and4areshowing

theH/Vpredominantperiodandrelatedamplitudedistdbution

overthecitydowntown.

Fig.2ArrayAnatysISnearK-NetandF-9-05Stations

6.SedimentDepthEstimation

Hayingthepredominantperiodsandscattereddepthskomthe

quarterwavelengthprincIPal.Fig.5showsthatforashearwave

velocityofVs-140mノstheresultsareかtingwiththesurface

geology.

7.Conc山sion

TheH/Vpredominantperiodsandamplitudesobservedover

thecitydowntownareainKashiwazakiCity,wherethemain
damageswereconcentrated･Themicrotremorssurveyshows

largeamplitudeswesttosouthwestofK-Netstationinwhich

llquefactionsalsofoundduringthestrongearthquake.
ThesoftsedimentinthecenteroftheKashiwazakibasin

variesdrasticallylnthicknessovershortdistances.Thismay

resultincomplexsiteresponsesthatcouldproducedominant

periodsdifferent&omourrough estimates･Howevertheeffect

ofsurfacesoillayershadbeenprovedhavingdirecteffectonthe

levelofdamagesexperienced.
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Fig.5SamplecrosssectionB-B
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