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Numerical study of joint shear dilatation coupling seepage characteristic of rock
mass and experiential formula

Abstract:

A discrete element numerical model that rock joint shear dilatation leads to change of rock mass
conductivity was established by using UDEC Software, and the effect of rock joint dilatancy on rock
mass equivalent permeability coefficient was investigated.As the numerical investigation is shown, with
the increase of deviatoric stress coefficient, the variation of rock mass equivalent permeability
coefficient is reduced at first and then increased under the interaction of joint normal closure and joint
shear dilatation.When deviatoric stress coefficient is smaller, the mechanism of normal stress closure is
the main factor, which, with the increase of deviatoric stress coefficient, leads to the decrease of
equivalent permeability coefficient.While deviatoric stress coefficient is larger, joint shear dilatation
mechanism is the leading factor, which leads to equivalent permeability coefficient increasing in the
magnitude order.The fluid-solid coupling equation for rock mass equivalent permeability coefficient must
reflect the factor of joint shear dilatation.The empirical formula for rock mass equivalent permeability
coefficient considered the contribution of joint normal stress closure and joint shear dilatation to
equivalent permeability coefficient was proposed, moreover, it is of definite physical meaning.Through
J.Zhang’ s experimental study results verified the feasibility of empirical formula.
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