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TheTPrevostCmodelTisTdedicatedTtoTtheTmodellingTofTtheTcyclicTbehaviourTofTcohesionlessTsoilszT
ItTconsistsTofTconicalTnestedTsurfacesxTallowingTplasticityTeffectsTinTbothTloadingTandTunloadingz
TheTvolumetricThardeningSruleTisTnonTassociatedTandTtakesTintoTaccountTtheTphaseTtransforS
mationTlinexTdelineatingTcontractiveTfromTdilativeTplasticTbehavioursz

TheTimplementationTofTaTmodelTintoTtheTfiniteTelementTcodeTL'G'MIN’TisTcarriedToutz
ThisTcrucialTstepTtransformsTanTanalyticalTconstitutiveTlawTintoTitsTdiscreteTcounterpartz
TheTresultingTalgorithmTmustTbeTaccuratexTefficientTandTrobustzT'TclosestSpointTproS
jectionTalgotihmTisTadoptedTtoTsolveTtheTsetTofTnonSlinearTequationszTThisTmethod
liesTwithinTtheTframeworkTofTreturnSmappingTalgorithmszTItTisTimplicitxTizezTthe
returnTdirectionTisTnotTknownTa priorizT'nTiterativeTlocalTprocedureTisTthen
reuiredzTTheTPragerThardeningTruleTisTemployedTtoTdescribeTtheT
hardeningTofTtheTyieldTsurfacez

ResultsTpresentedTensureTtheTimplementedTalgorithmTcorS
respondsTtoTtheTanalyticalTmodelzTTriaxialTextensive
andTcompressiveTtestsTareTillustratedzT
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’achThomotheticTsurfaceTisTcharacterisedTbyTtheTbackstressT
tensorTdefiningTitsTcentreTTTTTandTitsTopeningTTTTTTNPrevostT9@+DEz

StressSstatesTlyingTunderTtheTPhaseTTransformationTline
TTTTNTTTTTTTTTTTTTTTTTTETThaveTaTcontractiveTvolumetricTplastic
TTTTTTTTTbehaviourxTizezTTT
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%auchyTeffectiveTstressTtensor

MeanTeffectiveTstress

]eviatoricTstressTtensorT

InvariantTofTdeviatoricTstress
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TheTalgorithmTisTbasedTonTaT8SstepTreturnCmapping
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sn+1f(s,αn)=0

f(sn+1,αn+1)=0

whereTTTTTisTtheTcontinuousTplasticTmultiplierz

’lasticTpredictor PlasticTcorrector

TheTimplicitTPragerCruleTdescribesTtheTevolutionTofTtheTyieldT
surfacexTizezTtheTevolutionTofTitsTbackstressTNMontansT8119E

TTandTotherTsurfacesTareTtranslatedTaccordinglyTalongTTTTTTT
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TheTclosestTpointTprojectionTalgorithmTconsitsTinTsolvingTtheTsetTofTequationsTcorrespondingTto
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTfourTunknownsTNMiraT811@ETT
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DrainedCtriaxialCtests

1 1zD 9 9zD

−9

−1z+

−1z2

−1z)

−1z8

1

ε
y

[k]

η
[−

]

'nalytical
NoTSubintz
Subintz

1 D1 911 9D1 811 8D1 511
−8D1

−811

−9D1

−911

−D1

1

D1

911

9D1

811

8D1

p’T[kPa]

qT
[k

P
a]

%omprz
’xtz
D1TkPa
9D1TkPa
8D1Tkpa

UndrainedCtriaxialCtests

TT’xtensiveTsimulationsTsufferTaTlargeTvariationTofTηToverTaTsmallTrangeT
ofTεyzTSubSsteppingTisTrequiredTtoTensureTanTaccurateTintegration
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Multi-
surfaceT

conceptT
consistsTinT

discretisingTtheT
plasticTmodulusTbyT

aTdiscreteTnumberTofT
hardeningTsurfacesz

%ompressionT

TTTTTTTTTTT

’xtension

’xtension

%ompressionT

TTTTTTTTTTT
’xtension

%ompressionT

TTTTTTTTTTT

’xtension

ImplicitTschemeTcorrectlyT
capturesTtheTprogressiveT

accumulationTorTporeTwaterT
pressureTalongTtheTtestz

Contact7 bzcerfontaineHulgzaczbe

1158()08+28)@9

PleaseTcontactTmeTforTanyT
additionalTinformationz

PrevostxTJzSHzTN9@+DEzT'TsimpleTplasticityTtheoryTforT
frictionalTcohesionlessTsoilszTSoil Dynamics and 

Earthquake EngineeringxT)xT@S90TT

MontansxTFzJzTN8119EzTImplicitTmultilayerTJ8TplasticityT
usingTPragerMsTtranslationTrulezTInternational Journal for 

Numerical Methods in EngineeringxTD1xT5)0S50DTT

MiraxTPzxTTonnixTLzxTPastorxTMzxTFernandezSMerodoxJz'zT
N811@EzT'TgeneralizedTmidSpointTalgorithmTforTtheT
integrationTofTaTgeneralizedTplasticityTmodelTforTsandszT
International Journal for Numerical Methods in 

EngineeringxT00xT9819S9885

TTT'nalyticalTNsolidTorTdashedTlinesETandTimplicitTNmarkersE
TTTnumericalTsimulationsTofTtriaxialTtestsTareTcompared
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