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bridged crack = finely periodic surface defect = what effective behaviour?

boundary layer effects = second order effect




Heterogeneous body

First order homogenization
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no crack!




Engineer heuristic approach

line spring model
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Second order asymptotic method
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line spring model = bad model




Asymptotic method

Equilibrium
Constitutive equation
Boundary condition




Matched asymptotic expansions

Outer expansions (far from F)
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Outer problems

Boundary conditions on the “crack”

Matching conditions

Inner problems

Boundary conditions at infinity




Equilibrium

Outer Inner

0= divyao 0= divyTO

0= dz'fuyai+1 + divgo’ 0= divyTHl + div, "

Constitutive equations

Outer Inner
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Boundary + Periodic + Matching conditions




Outer first order

u’ (z,y2) = u(z) o’ (z,y2)dys
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Equilibrium

Outer Inner
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Constitutive equations

Outer Inner
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Boundary + Periodic + Matching conditions




periodicity

matching UO(O—l—, Ta) = ’00(332) = ’UJO(O—7 2)
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Inner first order
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Effective “surface” coefficients




Outer second order

u'(z,y2) = oij (@)X (y2) + 0(x)
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ponctual forces

singular problem (not finite energy}
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Up to the second order effective model
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Variational formulation
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Comparison with the line-spring model
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Comparison with the line-spring model
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Comparison with the line-spring model
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line-spring model up to second order effective model
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Generalization

* holes or inclusions

* 6 elementary problems in 3D (3 in 2D)
* the surface energy contains the jump of the displacement and the tangential strains
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Perspectives : Properties of the effective coefficients B, C, D




Conclusion

The boundary layer effects can be represented by an effective surface energy
richer than that given by the line spring model

The effective coefficients are obtained by solving "universal” problems
(characteristic of the local defect)




