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Al Analysis of a structural detail using a two-scale approach

Aim : Taking into account the influence of a microscopic detail on a
macroscopic structure under load using a two-scale approach
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Two-scale approach
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Detail Problem
Features : embedded in an infinite media -> specific mapping
heterogeneous -> X-FEM & Level Set
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X-FEM (eXtended Finite Element Method)
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1 -> Lagrange Mapping
2 -> Infinite Mapping
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Internal pressure in an infinite solid with

Benchmark for the detail problem

a spherical cavity

(C : Convergence in term of energy norm)

-05 —

-1.0 —

-15 — 95
96
95

-15

2.0 —

Energy error

-25 4
-35

Mesh size

Conclusion

+ Validation of the infinite
mapping for cavity problems
+ Influence of (]

Outlooks on structural problem
Enrichment strategy

u'=) U,N,+) a,N,F(U"™")
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Definition of the enrichment fonction

deduced from the displacement field

Extended “homogenization”
Structural problem Detail problem

of the detail problem

)/KIJ: O Eij<(pI)Eijkl€kl<(pJ)dQ

Substitution of the stiffness matrices
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