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Standard technique to determine the tensile strength of geomaterials such as concrete
and rocks

A cylindrical specimen is loaded along a diametral plane

Principle of the test Failure into two halves
[Rocco et al., 1999]
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Litterature results

[Rodriguez-Ferran and Huerta, 2001] : numerical modelling of the tensile
splitting test

[Dufour et al., 2008] : crack opening from a damage model ?

[Choinska, Pijaudier-Cabot, Dufour and Huerta, 2008] : coupling between
the tensile splitting test/permeability and experimental results
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Litterature results

[Rodriguez-Ferran and Huerta, 2001] : numerical modelling of the tensile
splitting test

[Dufour et al., 2008] : crack opening from a damage model ?

[Choinska, Pijaudier-Cabot, Dufour and Huerta, 2008] : coupling between
the tensile splitting test/permeability and experimental results

The proposed approach...

mechanical model : cracking (strong discontinuity approach) and heterogeneous
material (weak discontinuity approach)

fluid model : interaction between cracking and permeability (Poiseuille law)

meso-scale : two-phase material (cement paste + inclusions)
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Goals : tridimensional representation + simple kinematics at the fine scale

Representation coming from models of particle [Kun, 1996] or discrete models
[Delaplace, 2006]
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Geometric modelling by a spatial lattice

[Schlangen and Van Mier, 1992] [Man and Van Mier, 2007]
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Goals : tridimensional representation + simple kinematics at the fine scale

Representation coming from models of particle [Kun, 1996] or discrete models
[Delaplace, 2006]

Geometric modelling by a spatial lattice

[Schlangen and Van Mier, 1992] [Man and Van Mier, 2007]

Random point process Delaunay triangulation Voronoï diagram
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Heterogeneous material
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Fast and efficient meshing process

non conforming mesh
finite elements split into two parts

cutting position
material properties jump (Young modulus, conductivity, permeability ...)
) weak discontinuity (continuous displacement field and discontinuous deformation field)
[Moes et al.,1999]
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Explicit representation of the crack

cracking into the cement paste and interfaces debonding

no mesh dependency

crack opening values

) strong discontinuity (discontinuous displacement field)
[Oliver, 1996]
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cracking into the cement paste and interfaces debonding

no mesh dependency

crack opening values

) strong discontinuity (discontinuous displacement field)
[Oliver, 1996]
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