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Groundwater inflow rate estimation considering excavation-induced

permeability reduction in the vicinity of a tunnel

Joon-Shik Moon'*
'Assistant Professor, Dept. of Civil Engineering, Kyungpook National University

ABSTRACT: This paper discussed about the effect of permeability reduction of the jointed rock mass in the vicinity of a
tunnel which is one of the reasons making large difference between the estimated ground-water inflow rate and the
measured value. Current practice assumes that the jointed rock mass around a tunnel is a homogeneous, isotropic porous
medium with constant permeability. However, in actual condition the permeability of a jointed rock mass varies with the
change of effective stress condition around a tunnel, and in turn effective stress condition is affected by the ground water
flow in the jointed rock mass around the tunnel. In short time after tunnel excavation, large increase of effective tangential
stress around a tunnel due to stress concentration and pore-water pressure drop, and consequently large joint closure
followed by significant permeability reduction of jointed rock mass in the vicinity of a tunnel takes place. A significant
pore-water pressure drop takes place across this ring zone in the vicinity of a tunnel, and the actual pore-water pressure
distribution around a tunnel shows large difference from the value estimated by an analytical solution assuming the
jointed rock mass around the tunnel as a homogeneous, isotropic medium. This paper presents the analytical solution
estimating pore-water pressure distribution and ground-water inflow rate into a tunnel based on the concept of
hydro-mechanically coupled behavior of a jointed rock mass and the solution is verified by numerical analysis.

Keywords: Permeability of jointed rock mass, Hydro-mechanically coupled behavior, Ground-water inflow rate into a
tunnel, Pore-water pressure distribution around a tunnel
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