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Prediction of Permeability Changes in Excavation Response Zone
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Abstract

Stress changes due to cavern excavation in hard crystalline rock may expand the existing
fractures and increase the rock mass permeability. This paper proposes a simple method for
predicting permeability changes in the excavation response zones. Numerical analyses using this
method predict that the response zones created by cavern excavation would differ greatly in
thickness and permeability depending on the depth of the cavern site and the initial in-situ
stress, that when the cavern site is deeper, response zones would expand more and permeability
would increases more, and that if the ratio of horizontal to vertical in-situ sress is small,
extensive permeable zones at the crown and the bottom would occur, whereas if the ratio is
large, extensive permeable zones would occur in the side walls.
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