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Fig.1 Schematics of interface and finite crack
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Fig. 2 Extended domain of definition of quantity ¢ from a slit

crack to the corresponding finite crack
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A finite crack seepage model for dual media based on the physical interface

WU Xuan'?, SHEN Wen-hao*"?, WANG Zhi-hua'?, HUANG Long-zhou'*
(1. Institute of Applied Mechanics, Taiyuan University of Technology, Taiyuan 030024 ,China;
2. College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024 ,China)

Abstract: There are various mathematical and mechanical models, based on the continuum mechanics or
discrete cracks,for the flow through fractured porous media. Inspired by the physical interface,a new
finite crack continuum mechanics model is proposed, which can be used for macroscopic pore-fracture-
porous media. As a dual porosity/permeability model, this model converts the low-dimensional fluid flow
on curves and surfaces into a three-dimensional flow field. The three-dimensional flow field is coupled
with that of the porous media,and a universal mathematical model is built,including governing transport
equations and initial and boundary conditions. This approximate model provides a novel idea for
numerical calculation methods, such as meshless particle-based methods (e.g., smoothed particle

hydrodynamics) , that are inconvenient to solve multiple-dimension problems.

Key words: finite crack;seepage model; physical interface;fractured rock;continuum mechanics
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