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Outline

1 Introduction

 The Mechanical Problem

 References

 The work of Abdelmoula, Coutris, Marigo

2 Contributions

 G convergence results

 First order results

 Anisotropy



Motivations
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Sketch of the problem

 Linearized kinematics

 Linear elastic bodies
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Interface models

« Classical » result:
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Soft interface
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Stiff interface



Hypotheses
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NB: Perfect adhesion
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Abdelmoula, Coutris and Marigo, 1998

A two-dimensional stiff interface

 Elastic constant independant on e

 Isotropic material

 Matched asymptotic expansions

 Transmission conditions at order zero 

(perfect interface) 

 Transmission conditions at order one 

(imperfect interface)
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Abdelmoula, Coutris and Marigo, 1998

Tangential 

derivatives
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Extension (3D Isotropic)

Saut de la dérivée du vecteur contrainte

à l’interface



Analytical example
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Analytical example

Colloque Franco-Roumain 2010 13



Colloque Franco-Roumain 2010 14



Colloque Franco-Roumain 2010 15

Analytical example
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Analytical example
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Analytical study

Thin layer
pa

pd
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Analytical study
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Analytical study
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Numerical study
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Numerical study
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Order zero
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Order one
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Order one
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Remarks

Equilibrium Problem at order zero

Equilibrium problem at order one (minimization ?)
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Notations



Colloque Franco-Roumain 2010 27

Assumptions
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Main result at order zero
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Proof
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Proof
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Remarks
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Main results at order one
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Main results at order one
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Main results at order one
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Main result at order one
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Other form

Imperfect interface
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Extension (3D « Orthotropic »)

Imperfect interface



Colloque Franco-Roumain 2010 38

Extension (3D « Orthotropic »)
Imperfect interface
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Extension (3D)

Imperfect interface
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Summary

•We have obtained the model of perfect interface via an 

energy argument (G convergence)

•We have obtained the model of imperfect interface via analysis 

argument

•This derivation extends the existing results 

(Abdelmoula et al. 1998) to the three-dimensional case

Outlook : We have formally derived a minimum principle for

the model of imperfect interface
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Concentrated forces
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Merci  pour votre attention


