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Abstract: Seepage characteristics of rock joints under different contact conditions are studied. Artificial tension
rock joints are made of white marble samples taken from construction site of the Yalong River(Jinping Il Project),

using cleaving method. Surface topographies of rock joints are measured by a three-dimensional TIXW -

3D-typed portable rock surface topography measuring instrument. A self-programmed software is used to calculate
parameters for rock joints, including not only 2D fractal dimension of surface topography for each single joint
surface, but also 3D fractal dimension of composed topography for vacuum formed by two coupled joint surfaces.
Then seepage experiments of the artificial rock joints are carried out. During the experiment, contact condition of
rock joints varied by offsetting the relative position of the joints from 1 mm to 6.5 mm. Deficiency of traditional
empirical formulas, such as Darcy’s law, cubic flow law and its modified formula, and seepage formula in
turbulent flow, are exposed by comparing experimental results with calculating ones from those traditional
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empirical formulas. After a thorough study of experimental results, it is discovered that fractal dimensions of
single joint surface topography and composed joint topography have great influences on the seepage
characteristics of rock joint. By taking permeability and the topography coefficients of rock joint into
consideration, a new empirical formula for seepage in rock joints that highly matches the test results is presented,
which is much more reasonable in theory and accurate in practice than traditional formulas.

Key words: rock mechanics; surface topography; composed topography; rock joints; contact condition; offset;

seepage; fractal
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B4-2 35 107 7 2.90 0.527 0.984 3.28 0.982
39 122 6 4.01 0.486 0.998 3.76 0.997
49 140 5 6.32 0.426 0.998 4.57 0.972
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