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KeywordsKeywords
–– MODELISATION, FINITE ELEMENT MODELISATION, FINITE ELEMENT 

BOUNDARY ELEMENTBOUNDARY ELEMENT
–– FRACTURE, DAMAGE, FATIGUEFRACTURE, DAMAGE, FATIGUE
–– PLASTICITY, VISCOPLASTICITYPLASTICITY, VISCOPLASTICITY
–– LIMIT ANALYSIS AND LIMIT DESIGNLIMIT ANALYSIS AND LIMIT DESIGN
–– COMPOSITES, CERAMICS COMPOSITES, CERAMICS 

StaffStaff
–– Four Four engineerengineer--researchersresearchers, , twotwo PhDPhD studentsstudents
–– OneOne techniciantechnician, , oneone andand a a hafthaft secretarysecretary

ResearchResearch interestsinterests
–– ModelisationModelisation ofof cracks structures cracks structures andand

estimation estimation ofof toughnesstoughness andand durationduration ofof lifelife..
–– Simulation Simulation ofof propagation propagation ofof thethe cracks cracks underunder

fatigue conditions. fatigue conditions. 
–– DelaminationDelamination ofof composite composite andand ceramicceramic

structures.structures.
–– Direct Direct computationalcomputational ofof thethe limitlimit states (states (limitlimit

analysisanalysis, , shakedownshakedown analysisanalysis) ) usingusing
mathematicalmathematical programmingprogramming techniques.techniques.
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TypicalTypical currentcurrent researchresearch contractscontracts
((FailuresFailures by plastic by plastic deformationsdeformations))

–– DevelopmentDevelopment andand improvementimprovement ofof thethe CEPAO CEPAO 
software for software for thethe analysisanalysis andand thethe optimal optimal 
plastic design plastic design ofof frameframe structures in structures in thethe
conditions conditions ofof simple simple andand cycliccyclic loadingloading,,
ContinuousContinuous researchresearch..

–– LimitLimit andand shakedownshakedown analysisanalysis ofof elbowselbows pipes pipes 
andand nuclearnuclear components by components by finitefinite elementelement
methodsmethods andand mathematicalmathematical programmingprogramming
techniques.techniques. ResearchResearch in collaboration in collaboration withwith
NNC, NNC, subsidizedsubsidized by CEEby CEE--AG2.AG2.

–– Comparative Comparative studiesstudies ofof thethe direct direct 
determinationdetermination ofof thethe limitlimit states (states (limitlimit
analysisanalysis, , limitlimit shakedownshakedown) by ) by mathematicalmathematical
programmingprogramming thethe techniques techniques withwith thethe stepstep by by 
stepstep elastoplastiqueelastoplastique algorithmalgorithm.. ResearchResearch in in 
collaboration collaboration withwith NNC, FPMS, NNC, FPMS, subsidizedsubsidized by by 
CEECEE--AG2.AG2.
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TypicalTypical currentcurrent researchresearch contractscontracts
((FailuresFailures by fractures)by fractures)

–– Comparative Comparative studiesstudies ofof thethe classicclassic methodsmethods, , 
V.C.EV.C.E , , E.D.I.E.D.I. andand integralintegral J for J for thethe computation computation 
ofof thethe stress stress ofof intensityintensity factorsfactors ofof 3D 3D crackedcracked
structures in structures in linearlinear andand nonlinearnonlinear conditions.conditions.
ResearchResearch orderedordered by by AéospatialeAéospatiale--ToulouseToulouse, , 
EurocopterEurocopter--MarignaneMarignane andand SEP via SEP via 
SAMTECHSAMTECH..

–– DeterminationDetermination ofof thethe tougnhesstougnhess ofof thethe crackedcracked
structures (structures (MulticrackMulticrack problemproblem, crack , crack growthgrowth
underunder fatigue by fatigue by BoundaryBoundary ElementElement MethodMethod. . 
ContinuousContinuous ResearchResearch..

–– AutomaticAutomatic meshingmeshing intointo finitefinite elementselements andand
automaticautomatic numerticalnumertical stickingsticking ofof a a crackedcracked box.box.
ResearchResearch orderedordered by by EusocopterEusocopter--MarignaneMarignane
via via SAMTECHSAMTECH..

–– ModelisationModelisation ofof thethe delaminationdelamination ofof thethe
composites.composites. ResearchResearch subsidizedsubsidized by by thethe
MobilizationMobilization ProgramProgram on on thethe MultimaterialsMultimaterials, , 
WalloonWalloon RegionRegion..
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TypicalTypical PhDPhD thesisthesis
–– On On somesome problemsproblems in in solidsolid mehanicsmehanics withwith

convexconvex potentialspotentials, (G. de SAXCE, 1986)., (G. de SAXCE, 1986).
–– LimitLimit analysisanalysis withwith second second orderorder effectseffects, (B. , (B. 

BORHANI, Compiègne BORHANI, Compiègne -- 1988).1988).
–– On On thethe dual dual shakedownshakedown analysisanalysis ofof plates plates andand

shellsshells usingusing finitefinite elementelement methodmethod andand
mathematicalmathematical programmingprogramming techniquestechniques, (P. , (P. 
MORELLE, 1989).MORELLE, 1989).

–– A A singularsingular familyfamily ofof hybridhybrid finitefinite elementselements
usefuluseful for for crackedcracked metallicmetallic andand composite composite 
structures,structures, ((C.H.C.H. KANG, Compiègne 1991, coKANG, Compiègne 1991, co--
directeddirected withwith G. de SAXCE).G. de SAXCE).

–– LimitLimit states states ofof elbowselbows usingusing finitefinite elementelement
methodmethod andand mathematicalmathematical prgrammingprgramming
techniquestechniques, (, (R.J.R.J. JOSPIN, 1992).JOSPIN, 1992).

–– ComparisonComparison ofof direct direct andand stepstep by by stepstep
elastoplasticelastoplastic analysisanalysis ofof structures structures sujectedsujected to to 
repeatedrepeated loadingloading,, ((C.T.C.T. BUI, in BUI, in preparationpreparation).).

–– Multiple cracks Multiple cracks growthgrowth underunder fatigue by Dual fatigue by Dual 
BoundaryBoundary ElementElement MethodMethod, (, (A.M.A.M. JAN, in JAN, in 
preparationpreparation)...)...
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EffectsEffects ofof residualresidual stresses stresses 
in in crackedcracked structures structures 
((metallicmetallic) ) underunder fatigue fatigue --
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VCE estimation of toughness

Doubly Singular Metis Element
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ModelisationModelisation andand simulation simulation ofof growthgrowth
ofof damage damage andand failurefailure ofof composite composite 
structures structures underunder fatigue fatigue loadingsloadings -- B3B3

ResearchResearch subsidizedsubsidized by by thethe
MobilizationMobilization ProgramProgram on on thethe
MultimaterialsMultimaterials, , WalloonWalloon RegionRegion..

Delamination
Damage
Fatigue ?
Impact ?

Homogenization
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ModelisationModelisation ofof crack crack growthgrowth usingusing
Dual Dual BoundaryBoundary ElementElement MethodMethod
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The crack tries to join
the hole by the most
direct way !

Duration of the life
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LimitLimit analysisanalysis andand shakedownshakedown
analysisanalysis ofof plates, pipes plates, pipes andand shellsshells

Spherical shell
subjected to pressure

Elbow and tubes 
considered as beam

with distorsio and ovalization
of the crosss section
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Toughness computation 
of 3 D structures

Von-Mises stresses distribution
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