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A m icro-mechan ical damage model
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U niversity of Science and T echnology of China,
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Abstract: The effect of the microcracks size on danage
evolution was investigated to overcome the lmitations of
danage models based only on defect density A
micro-mechanical damage-evolution model with the
crack-size effect was proposed for quasi-brittle materials
The stable grow th of cracks in a brittle material w ith three
mutually perpendicular families of microcracks under
proportional tensile loads was studied An explicit
expression w as derived for the variation of crack size w ith
stress A micro-mechanical danage constitutive equation
was then given A s an exanple, the danage evolutions in
two kinds of ooncrete, initially having the sane crack
density but different crack sizes and quantities, were
compared numerically. The results verify that the material
danage w ith large microcracks develops more rapidly than
that with snall microcracks A coordingly, for the same
stress level, the strain of the material with large cracks is
greater than that with gnall cracks

Key words quasi-brittle material; m icro-m echanical
danage evolution; microcrack size effect;
stable grow th of microcrack



