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Introduction

Thewriterhasalreadypresentedatheoryandfiniteelementformulationof

viscousfluid(Hayashi,1975,1979),andappliedittotheriseofdiapirofmigmatite

tostudyachangeofitsform,risingvelocityandsurfaceuplift(HayashiandKizaki，
1979)．Althoughmainresultsformovementofthediapirweredescribedinthelatter

paper,stressdistributionswerenotdoneThestressdistributionaroundandwithin
thediapirisdiscussedinthepresentpaper・Calculationsareperformedbyusing
FACOM230-75computerofHokkaidoUniversityComputingCenter．

Models

ModelsofstressanalysisarｅｔｈｅｓａｍｅａｓｔｈｏｓｅｗｅｒｅｕｓｅｄｂｙｔｈｅｗｒitefS

previouswork(HayashiandKizaki,1979),ｉｅ・single-bodymodelA,ｍodelBandthe
plural-bodiesmodelC・ThesemodelsareillustratedinFiglandbrieflyexplained
as;singlecircular-shapedmigmatiteｂｏｄｙｗｉｔｈ８ｋｍｄｉａｍｅｔｅｒｌｉｅｓａｔｌＯｋｍｄepth
belowtheearthssurfacewithlO21poisesviscosityinmodelA,andwithlO2opoises

inmodelB・ＦｏｕｒｃircularbodiesofmigmatitewithlOl9poisesviscositylieat5km

belowsurfaceinmodelC、Physicalpropertiesusedinthesemodelsaresummarized

onTablelInitialboundaryconditionsandpartitionsofthemareillustratedin

Figs2and3・Ｔｈｅｔｏｔａｌｎｕｍｂｅｒｓｏｆｅｌｅｍｅｎｔｓａｎｄｏｆnodalpointsofboththemoｄｅｌｓ
ＡａｎｄＢａｒｅｌ９６ａｎｄｌｌ７，respectively・ＴｈｏｓｅｏｆｍｏｄｅｌＣａｒｅｌ４８ａｎｄ９０，

respectively・Allthemodelswerecalculatedtoobtaintheirdeformedshapesand
undulationsoftheeartHssurfaceeachl０，２０ａｎｄ３０Ｍａ・Usingtheresultant

coordinateofnodalpointsofeachdeformedmodel,viscousstressdistributionsare

definedeverylOMabytheFEMviscousstresscomputerprogrａｍ．

PmcessofCOmputatiOn

Firstly，asuitablediapir,ｅ・ｇｍｏｄｅｌＡ，ＢｏｒＣ，ｉｓｓｅｔｕｐ,theninputdataand
bandwidthofstiffnessmatrixaredefinedNextly,programisdebuggedandatthe

sametｉｍｅｃｏｒｅｍｅｍｏｒｙａｎｄＣＰＵ－ｔｉｍｅｏｆｔｈｅｐrogramareestimatedapproxi‐

mately、Calculationsofviscousflowofdiapｉｒａｒｅperformedtoobtainthe
coordinatesofdisplacednodalpoints・Then,distributionsofviscousprincipalstress
areobtainedbycalculatingthecoordinates・TheprocessissummarizedonTable
2．
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RegultsandDismssi⑪n

ViscousprincipalstressesforthｅｍｏｄｅｌｓＡ，BandCareallcompressiveand

theirdistributionsareshowninFigs4，５ａｎｄ６，respectively、Referringtothese
figures，differenceofviscositybetweenthｅｍｏｄｅｌｓＡａｎｄＢｄｏｅｓｎｏｔａｆｆｅｃｔ

significantlytoabsolutevalueofprincipalstressesandtheirprincipaldirections、
DistributionsofelasticprincipaｌｓｔｒｅｓｓｏｆｔｈｅｍｏｄｅｌｓＡ,ＢａｎｄＣａｒｅｓｈｏｗｎｉｎ

Ｆｉｇｓ７,８ａｎｄ９，respectively・

PhysicalconstantsusedintheelasticanalysisaregiveninTable3，AIlelastic

stressesarealsocompressiveThen,boththedistributionsofviscousandelastic

stressesarecomparedwithtogethertoclarifyacharacterofthedistributionof

viscousstressltisobviousthattheviscousntressisextremelydifferentfromthe

elasticstresswithinupperhalfofeachmodel，ｔｈａｔｉｓ，verticallydirectedelastic

principalstress（｡h）ismuchlargerthanitslaterallydirectedone（田）where｡iis

largerthanohalgebraically・Differencebetweenohandoiattainｓｔｏａｂｏｕｔ８０

ｐｅｒｃｅｎｔｏｆｄｈｉｎｍａｘｉｍｕｍ・Onthecontrary,viscousstressisnearlyhydrostatic,ｉ
ｅ､ｉｔｓ田ａｎｄ⑱arealmostidenticaL

Itisthemostimportantresultofthestressanalysisthatviscousprincipalstress

α”""ｄｔｈｅdiapirhasatendencytorangeparallelwithdiapir-crustboundary、

TherearegneissositiesparaUeltotheshapeoftherealmigmatitebOdy,ｅ､９．the
OshirabetsumigmatitedomeintheHidakametamorphiczone,Japan(Hayashiand

Kizaki,1972,1979)．Onthecontrary,ｔｈａｔ〃""雌diapirhasnotsuchatendency、

Ｔｈａｔis,thedirectionsofviscousprincipalstresswithincrustarounddiapirconnect

closelywiththeorientationsoffoliationofgneissaroundthediapir・Inelastic
models,suchphenomenondoesnotappearasshowninthedistributionsofelastic

stressandthewriterspreviousstudy(HayashiandKizaki,1972)．

Finally，magnitudeofviscousprincipalstressisalittlelargerthanthatof

elasticstressduringriseofthepresentdiapirmodels,thoughelasticconstantsare

independenttoviscousproperties．

IIIodeofComputation

,ｈｅ"0”e"o";diapirismofmigmatite

沈節ｈｚ"た加；ｄｅａｄｌｏａｄｄｕｅｔｏｇｒａｖｉｔｙ

ｄ'),zelzsjb"；planestrain-rate

池０.ｾﾉﾉj)Ｚｇ”αね”/；incompressiveNewtonianfluidwithoutinertiaterm

l9zc仇Ca；ＦＥＭ

幼““ｑ／ＣＯ”塊陀γ;FACOM230-75

zdse‘/”e;７ｍｍ１８sec(CPU-timeexceptthetimeusedfordeformationofviscous

flow）
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TablelPhysicalcontantsusedintheviscousstressanalysis．〃:viscosityp:density

Table2Processofcomputation
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