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Fig.2 Model of four-phase composite concrete material
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1
2d P, 3 MPa Table 1 Mean values of material parameters
P, 0.000 2 , P, of different ingredients of concrete
2.4 MPa P, 2MPa. / / / /
MPa MPa MPa em s7!
14000 0.2 20.0  2.000 1x10°°
12000 0.2 10.0 1.000 3x107°
3 23000 0.2 70.0 7.000 2x107°
1000 0.2 0.2 0.002 2x 1073
4 5

Fig.3 Sketch of concrete damage
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Fig.4 Stress-strain curve of concrete sample Fig.5 Permeability coefficient-strain curve for concrete sample
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Coupled simulation of meso-damage and seepage during
the process of concrete failure
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Abstract Under the assumption that concrete was a four-phase composite material consisting of mortar aggregate
interface and random micro-flaw at the meso-level a meso-mechanical model for four-phase composite materials was
developed. A coupled elastoplastic damage-seepage constitutive equation for concrete was deduced and the failure
process of concrete samples was simulated. The study of elastoplastic damage-seepage coupling of concrete in mesoscopic
view shows that the variation of permeability coefficient of concrete is closely related to the process of elastoplastic

damage and the damaged meso-element is the main passage of seepage.
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