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Modification of Strain-dependent Hydraulic Conductivity with RMR

Yongkyun Yoon

Abstract. Changes of the hydraulic conductivity resulting from the redistribution of stresses by underground
excavation are examined using the strain-dependent hydraulic conductivity modification relation, where the modulus
reduction ratio and induced strain are the major parameters. The modulus reduction ratio is defined in terms of
RMR(Rock Mass Rating) to represent the full gamut of rock mass condition. Though shear dilation has the effect
on the modification of hydraulic conductivity, the extent of it depends on RMR. When the extensional strain is
applied to a fracture, the hydraulic conductivity increases with the decrease of RMR. Loading configuration has
the effect on the modification of hydraulic conductivity, where the differential stress mode with a magnitude of
the minimum principal stress (s,) fixed and a magnitude of the maximum principal stress (g,) varied is found

to exert the greatest effect on the change of hydraulic conductivity.
KeyWords: Strain-dependent hydraulic conductivity modification, RMR, Modulus reduction ratio
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Fig. 1. Schematic diagram of idealized model (s : Spacing,
b : Aperture).
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g. 2. Variation of hydraulic conductivity ratio as a function
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Fig. 3. Hydraulic conductivity ratio vs. compressive strain (s=1m, b=10"'m, ¢4=15%.
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