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Abstract

The formation of inherent fractures is governed by geostress and rock mass
structure, significantly influencing the permeability and strength anisotropy of fractured
rock masses. However, existing models primarily focus on the geometric distribution
of fractures, with limited consideration of joint mechanical properties and their effects
on the farbic tensor and connectivity parameter (4). This study extends Oda’s (1985,
1987) permeability tensor theory to develop a numerical model that integrates joint
strength, fabric tensor, permeability connectivity, and strength anisotropy. The research
aims to establish a stress-fabric joint coupling relationship and conduct 3D numerical
simulations using FLAC3D, applying triaxial test conditions to determine Young’s
modulus (E,E’), Poisson’s ratio (v,v’), shear modulus (G,G’), equivalent cohesion, and
friction angle for different fabric tensor anisotropic models. Additionally, this study
examines the variation of the connectivity parameter (1) as fractures progressively close
under increasing normal stress. Currently, our laboratory utilizes the fabric tensor to
calculate the equivalent anisotropic permeability coefficient, which serves as the initial
parameter for the model. This approach allows for investigating pore water pressure
variations and conduct slope stability analyses. However, the current permeability
coefficient calculations assume fully connected joints. In future work, we will further
incorporate the effects of joint connectivity into our modeling. Additionally, we will
conduct numerical experiments to determine the mechanical parameters of fabric
tensors with different degrees of anisotropy and analyze the stability variations of rock
slope models exhibiting strength anisotropy This research holds significant
implications for rock slope stability assessment and tunnel engineering applications,

with future work focusing on validation and optimization through field data integration.
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