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ABSTRACT

Rock masses in nature contain numerous discontinuities as cracks, joints, cleavages,
beddings and/or even faults etc. Deformation and failure of a rock mass are greatly
dependent on the presence of such geological discontinuities. In such a case, the stress
intensity factors (SIFs) of crack tips, which govern the crack propagation are associated
with material properties, and are strongly affected by the mechanical interaction between
cracks. This paper presents the development of a unified numerical framework based on the
boundary element method (BEM) for modelling crack propagation behaviour in anisotropic
marble. The BEM formulation combined with the maximum circumferential stress criterion
was used to predict the crack initiation angles and to simulate the crack propagation paths.
To demonstrate the proposed BEM procedure to predict crack propagation in anisotropic
marble, the propagation path in CSTBD specimen was numerically predicted and compared
with the actual laboratory observations. Good agreement was found between the two
approaches. It is therefore concluded that the proposed BEM procedure can accurately
simulate the process of crack propagation for anisotropic marble.

Key Words: Stress intensity factors, boundary element method, crack propagation behavior,

anisotropic marble.
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Boundary Element Analysis of Crack Propagation Path on Anisotropic Marble
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