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A Study of the Influence of Void Geometry on Fracture Closure and Permeability

Seung-Do Lee

Abstract. This study reports the influence of vcid geometry on fracture closure and permeability from numerical
experiments. As the aperture distributions of rock fractures are characterized by statistical methods, synthetic fractures
have successfully been simulated in this way. Based on the generated fracture models, models for fracture closure
and flow calculation have been developed. A fracture closure model has been developed by considering the asperity
compression and half-space deformation, and flow calculations have been performed using a finite difference method
adopting a local cubic law. The results of numerical experiments have shown that the increase in the aperture spatial
correlation leads the fracture closure and the decrease in fracture permeability to increase. Also, it has been indicated
that there is an implicit relation between fracture normal stiffness and permeability. The importance of this study
is to enhance the understanding the hydro-mecharical behavior of fractured rock massed due to engineering projects.
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Fig. 1. Synthetic aperture distributions with a 60 mm by 60 mm domain at a grid step of 1 mm.
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Fig. 2. Calculated ACFs in the x- and y-directions for synthetic aperture distributions.
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Fig. 3. Sketch of fracture closure model considering asperity compression and half-space deformation.
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Fig. 4. Boundary conditions for the finite difference model.
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