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論文内容の要旨

　　　In　recent　years，出e　research　on　the　multi－phase　problerns　in　Geo缶c㎞ical　Engineering　bas

draWn　more　and　Illore　attention，　such　as　ullsaturate（l　slope　failures　caused　by　heavy　rain，1i（lue硲ction

caused　by　earthquakes，　long－te㎜stability　of　geological　disposal　of　high－level　nuclear　was舵，　and　so

on．　H◎weve’，　the　res㈱rches　are　limited，　and　most　of　the　problems　have　not　be頭worked◎ut．　When

the　geotechnical　d三sasters　occurred，Φey　may　cause絃emendous　loss　of　li琵and　prol）erties，　therefbre

undeぱanding　the　mechanism◎f　m曲1－phase　ge◎technical　disasters　are　necessaτy　and　urgent．　In　dlis

thesis，　the　雲nulti・・phase　problems　especially　the　defbrnlation　of　structure　built　on　so負　gr◎und

su句ected　t◎　ea】ゴhquake　loading　and　tra三n　load輌ng　are　quantitatively　evaluated　based　on　the

sophisticated　constimtive　model　pr◎posed　by　laboratory　experime誠s　and　6eld　tests．

　　　F輌rstly，　element　tests　are　c◎n（lucted　to　輌nvest輌gate　the　mechanical　behavior　of　Tby◎ura　sand，

standard　Japallese　sand．　Actuall》～　confining　I）ressure　besides　void　ratio　als◎　influences　the

mechanica亘behavior　of　sand．　Finφng　out　if由e　con6ning　pressure　is　allother　state　parameter　fbr

sand　requires　lab◎ratoτy　tests　at　dif琵rent　ranges　of　confinlng　pressurαThere　are　va㎡◎us　laboratory

test　data　at　medium　and　high　c◎nfining　pressure（σ’lwO≧49kPの，　while　the　test　data　at　low　confining

pressure（σ’mo≦≡49kPa）are　limited．　Element　tests　including　mldramed　cyclic　l◎ading　tests　as　well　as

drained　and　undrailled　stra垣一controlled　monoton輌c　loading民s知nder　low　alld　normal　confining



pressure（5－98　kPa）were　carried　out　to　inves6gate　the　influence　of　confining　pressuτe　on　the

mech皿cal　behavior　of　lbyo遭a　s餌d　m　ioose鋤d　medi砲dense　state．　The　con掘ng－stress

dependency　was　investigated　systematically　by　test　data　and　data　co▲lected　under　high　con負ning

pressures（1－3　MPa）．　The　results　sh◎w　tha目oose　sand　tmder　low　co1頂ning　pressure　behaves　like

d藺se　sand　under　n◎rmal　pressure　when　s醐ected　to　m◎n碇◎nic　loading　on　the◎thel亀hand，　when

s醐ected　to　cyc▲ic　loading，　the　smaller血e　c◎n日ning　Pressure　is，　the　easieぎthe　sa頑s　to　lique魯

　　　　Secon（1▲5～mlme責cal　tests　based　on　a　s◎phisticated　corlstitutive　mode互and　a　soi1－water　coupled

五nite、　element　method（FEM　code：DBLEAVES）is　used　to　predic杜he　mechanical　behavior　of　real

designed　dike　an（l　the　suぽrounding　ground　not　only目quefaction　behavior　due　to　seismic　motion　but

also　its　post－lique］議ction　behavior．「The　dike　su句ected　to　two（lif品rent　seisn］lc　excitations　ls

nUmeriCally　SimUlated　Tl］e　reSUItS　ShOW　that　earthqUake　af飴CtS　nOt　Only　the　immediate　behaViOr　Of

dike　and　the　sur燗ndlng　s◎iis　but　also　thelr　long－term　se貴lenlem　dUe　to　p◎st－ea醐uake

consolidation．　The・enhancement　ef花ct　of　pa甘ial　ground　improvel〕1ent　witl｝per茎刀eable　i司ection　of

Cement　IS　alSO　SimUlated　and　it　iS負）Und　that　the　de∫brmatiOn　Can　be　redtlCed　t◎al㎜OSt　halξ

indlcating　that　the　ground三mprovement　is　ef丘αive　and　that　t蓋コe　meU〕od　p墾“◎P◎sed　in　this　sれ三dy　can

provide　a　quantitative　evaluating　method　fbr　the　daily　desigll　of　ge◎enginee〕・mg

　　　　Thirdly，　the　settlen】e1貢of　plled－ra費fbundation　of　Shanghai　so目su切ected　to　high－speed　train

loading　is　considered　systematically．　There　is．a　case　study　that　railway　settled　siglli｛icantly　due　t◎

cyclic励110adi1〕g　a食er　a　one－month　trial　operation　The　se由elnent　of　so合soils　due　to㌔苗c

l◎ading　can　be　div三ded　into　two　parts：ase廿lelne就induced　by　plastic　de品rmati◎n・f　the　so▲ls

s醐ected　to　undrai！1ed　cyclic　loading，　alld　accu師lative　consolidatioll　seUlen1斑t　induce肋y　the

dissipatlon　f　excess　po1’e　water　Pressure（EPWP）a費eぎthe　loading・N田nerical　simulatl◎11　was

c◎nducted　to　invest逗ate　the　mechanisln◎f　tl、e　se組ement　of　the　piled－ra負fbundati◎11　and　BPWP　of

so負soils　caused　by　the　cyc簸c　train　l◎a（目ng　In　order　to　demonstrate　tlle　perfbrmance　of　this

numerical　simulatlo11・the　calculated　results　were　compared　with　the　data　recorded　in　tlle◎ne一蚕n。nth

tria｜operation　and　the　reliability　of　the　proposed　nu1ηerical　nコethod　is　collfirlne（L

　　　　F◎ur亡hly，　in　oぎder　to　decrease　the　settlemellt　due　to　high－speed　train　夏oading　and　ensure　the

sa允ty　of　trail玉operation，　c◎uぱermeasure　by　ground　trea白γ）ent　is　pr◎P◎sed　and　the　rein負）rcenler）t

effbct　is　numerlcally　allalyzed　Comtemleasures　by　ilコfi狂ratim　grouting　method　ilパhe　bearmg　layer

of　pile　group　and　split　gr◎uting　Ineth◎d　in　sofセclay▲ayer　are　investigated　respec6vely・It　is　fb㎜d

that　infiltration　groutiτハg　in　the　pile　bearing　layer　can　incジease　ef猿ciently　the　tip　resistance◎f　th

bearing　layer　and　consequentIy　reduce　the　settlement　greatly．　On　the　o曲er　hand　the　split　grouting

method　in　soft　c玉ay至ayer　cannot　hlcrease　efnciently　the　fhctional　resistance　between　the　clay　and

the　pile　group　and　therefbre　has　less　ef董b姓in　reducing　the　se韻em旬t．　Because　of　lack　of　recorded

data　afセer　the　ground仕eatment，　numerical　simulaUon　is　also　used　to　predict　the　long－term　settlement

and　Ule　change　in　the　EPWP　durlng㈱一yea1’per三〇d．

　　　　According　the　ab◎ve　discussi領，　the　research◎n　the　de拓㎜ation　of　stluctures　su句ected　to

earthquake　l◎a（iing　and　cyclic　train　loading　is　comprehensively　conducted　and　it　is　usefUl　f～）r　the

developmerlt　of　geomechanics　and　can　provide　th　癒e◎reticai　fbundation　to　solve　these　kinds　of

engineering　problems．
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