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FEM analyses for layered rock mass using modified Hoek-Brown
failure criterion
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Chinese Academy of Sciences Wuhan Hubei 430071 China)

Abstract Aiming at the Hoek-Brown failure criterion which can be used for an anisotropic rock material the
alterative form for numerical computation is derived and this form is introduced a 2D FEM code for elasto-plastic
analysis of transversely isotropic medium. Taking an assumed rectangular underground cave in a layered rock
mass as the computation background the displacements the stresses and the plastic zones in the surrounding rock
mass are analyzed numerically through changing the dip angle of the bedding surface of rock mass. The results
show that the orientation of the bedding surface of rock mass is limited in some angle range the plastic zones can
or cannot occur in the surrounding rock mass so the anisotropic characteristics of deform and strength of layered
rock mass have strong influences on the mechanical state and the stability of surrounding rock mass of a cave.
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Fig.1 Local and global coordinate system
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Fig.2 Angle between the maximum principal stress and the
bedding surface of rock mass
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Fig.3 Displacement vectors in rock mass
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Fig.4 Principal stress contours in rock mass(unit MPa)
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Fig.5 Plastic zones in rock mass
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