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Abstract: Based on elastic damage constitutive model, the mechanical characteristics under differ-
ent loading methods and sample sizes is studied using the homogeneous sample of rock. The load-
ing method of the numerical test and the calculation method of "digital concrete" strength are de-
termined, and the crack evolution law and failure mechanism of concrete are analyzed at the meso-
scopic level . Finally the CT test is done to verify the rationality of this method. It can be conclu-
ded that the extreme value point of stress strain curve under the displacement controlling can be
used as the strength point of concrete; whether under tensile or compressive load, concrete cracks
begin from the relatively weak interface, then extend around the aggregate, it shows that the
static crack of concrete development follows the structure of the weak plane; The strength of the
concrete depends on the damaged area of the sample,
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Fig.1 FEM model of three-phase material of concrete
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Tab.1 Material parameters of concrete components

MR EWEE/GPa JAMLE SLRERE/MPa
&H 58.731 0.240 7 9.25
¥ 17.458 0.196 0 2.78
RE 13. 967 0.200 0 1.56
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Fig, 2 Stress-strain curves of specimen under

uniaxial compression in different loading ways
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Fig.4 Stress strain curves of different samples
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Fig.7 Load-damage elements
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Fig, 8 Damage sections of samples under compression stress in different load steps
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Fig. 9 Damage sections of samples under tensile stress in different load steps
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