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Analysis of Microcracking Behaviors of Solids under Multiple-Loading Conditions

Sung-Soo Kang*, Hong Gun Kim"

| Abstract |

Fracture behavior of brittle solids such as rocks, ceramics and concrete is closely related to microcracking. A
meso-scale analysis method using the natural element method is proposed for the analysis of material damage of brittle
microcracking solids. The microcracking is assumed to occur along Voronoi edges in the Voronoi diagram generated
using the nodal points as the generators. The mechanical effect of microcracks is considered by controlling the material
constants in the neighborhood of the microcracks. The proposed meso analysis method is applied to the simulation
of the microcracking behaviors of brittle solids subjected to uniaxial and biaxial macrostress. The obtained resuits

are in good agreement with the results by computational damage mechanics model. The validity of the proposed method
has been demonstrated by these numerical examples,
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Fig. 4 Distributions of microcracks for various values
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(b) Anisotropic microcrack

Fig. 5 Mactostress-macrostrain relations under biaxial
tension (x-direction)
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Fig. 6 Macrostress-macrostrain relations under biaxial tension (y-direction)
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Fig. 7 Macrostress-macrostrain relations under tension-
compression (tensile direction)
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