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General context of Brittle Damage

[Francfort-Marigo, 1993]
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Concentration and elastic degeneracy of weak material 

Scaling Law 
[Babadjian-Iurlano-Rindler]
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Concentration and elastic degeneracy of weak material 

Scaling Law 
[Babadjian-Iurlano-Rindler]

(Hencky) 
perfect plasticity
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Concentration and elastic degeneracy of weak material Scaling Law 
[Babadjian-Iurlano-Rindler]

(Hencky) 
perfect plasticity

What about Evolution models?

Quasi-static Brittle Damage evolution 
[Francfort-Garroni] coupled with

QS perfect plasticity evolution [Dal Maso-DeSimone-Mora]

Scaling Law
[BIR]
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QS Brittle Damage Evolution [F-G]
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QS Brittle Damage Evolution [F-G]

Piecewise constant in time 
interpolation 

+
"Helly "
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QS Brittle Damage Evolution [F-G] + Scaling Law [BIR]
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[F-G]

One-sided minimality:

Energy balance:

Dirichlet boundary condition:

Dirichlet boundary condition:

QS Brittle Damage Evolution [F-G] + Scaling Law [BIR] in 1D
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[F-G]

One-sided minimality:

Energy balance:

Dirichlet boundary condition:

Dirichlet boundary condition:

QS Brittle Damage Evolution [F-G] + Scaling Law [BIR] in 1DTO
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[F-G]

One-sided minimality:

Dirichlet boundary condition:

QS Brittle Damage Evolution [F-G] + Scaling Law [BIR] in 1D

Aumann 
Selection 
Criterion 
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One-sided minimality:

Uniform bounds:

Helly

[F-G]

Dirichlet boundary condition:

CompactnessTO

R I I

0 L

us: [0,T) -> H=((0,1)0 <Eaw =As #
↳ ⑰:[0,T] -> ((0,4; [0,1])

BH :=Ifäaes dc+EYt-da)d
weAC([0,T];H(R)) as=f +)10,5+4/10,4)3Xin time S = =a, 's:20,T) -R

us =6(2+

sup ?(H) < +0 >sup NaCH:=1-1,0,4 (20,43) + , [les 1kreso, is
te[0,T] te[0,T]

E>0 E>0-
1

intime&

Il8211,0, faz est:YonW,(e, m'a(t)

sup Inguo,ote[0,T]

E>0



One-sided minimality:

Uniform 
bounds:

Helly

Subsequence 
independent 

of time
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Subsequence 
independent 

of time

Along the 
same 

subsequence
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Uniform bounds

Additive decomposition 

Relaxed Dirichlet boundary condition

Constitutive Equation 

Equilibrium Equation 

Stress constraint

Energy Balance

Good candidates
Subsequence independent of time

Good 
candidatesO-S minimality
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Additive decomposition 

Relaxed Dirichlet boundary condition

Constitutive Equation 

Equilibrium Equation 

Stress constraint

Energy Balance

Uniform bounds

Good candidates

Subsequence independent of time

Good candidates

O-S minimality
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Additive decomposition 
Relaxed Dirichlet boundary condition

Constitutive Equation 
Equilibrium Equation 

Stress constraint

Energy Balance

Energy Balance?

Flow Rule:

Regime of elasticity Loss of elasticity 

Uniform bounds

Subsequence 
independent 

of time Good candidates

O-S minimality
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Additive decomposition 
Relaxed Dirichlet boundary condition

Constitutive Equation 
Equilibrium Equation 

Stress constraint

Energy Balance?Uniform bounds
Subsequence 
independent 

of time
Good candidates
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Flow Rule:

Additive decomposition 
Relaxed Dirichlet boundary condition

Constitutive Equation 
Equilibrium Equation 

Stress constraint

Energy Balance?
Uniform bounds

Subsequence 
independent 

of time
Good candidates

O-S minimality
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Energy Balance

Regime of elasticity Loss of elasticity 

Additive decomposition 
Relaxed Dirichlet boundary condition

Constitutive Equation 
Equilibrium Equation 

Stress constraint

Energy Balance?
Uniform bounds

Subsequence 
independent 

of time
Good candidates

O-S minimality
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Energy Balance

Additive decomposition 
Relaxed Dirichlet boundary condition

Constitutive Equation 
Equilibrium Equation 

Stress constraint

Energy Balance?
Uniform bounds

Subsequence 
independent 

of time
Good candidates

O-S minimality
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Conclusion
Additive decomposition 

Relaxed Dirichlet boundary condition
Constitutive Equation 
Equilibrium Equation 

Stress constraint

QS Brittle Damage Evolution 
[F-G] 

+ 
Scaling Law [BIR]

QS perfect plasticity evolution

QS Damage Evolution 

Constitutive Equation 

Griffith Evolution Law
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Conclusion
Additive decomposition 

Relaxed Dirichlet boundary condition
Constitutive Equation 
Equilibrium Equation 

Stress constraint

Thank you for your attention!

QS Brittle Damage Evolution 
[F-G] 

+ 
Scaling Law [BIR]

QS perfect plasticity evolution

QS Damage Evolution 
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