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Effect of hydraulic lining-ground interaction on subsea tunnels

Jong-Ho Shin, Dong-In Park, Eun-Jung Joo

Abstract One of the most important design concerns for undersea tunnels is to establish design water load and flow
rate. These are greatly dependent on the hydraulic factors such as water head, cover depth, hydraulic boundary conditions.
In this paper, the influence of the hydraulic design factors on the ground loading and the inflow rate was investigated
using the coupled finite element method. A horse shoe-shaped tunnel constructed 30 m below sea bottom was adopted
to evaluate the water head effect considering various water depth for varying hydraulic conditions and relative
permeability between lining and ground. The effect of cover depth was analysed for varying cover depth with the water
depth of 60 m. The results were considered in terms of pore water pressure, ground loading and flow rate. Ground
loading increases with an increase in water head and cover depth without depending on hydraulic boundary conditions.
This points out that in leaking tunnels an increase in water depth increases seepage force which consequently increases
ground loading. Furthermore, it is identified that an increase in water head and cover depth increases the rate of inflow
and a decrease in the permeability ratio reduces the rate of inflow considerably.

Keywords: Hydraulic boundary conditions, Cover depth, Water head, Subsea tunnel, Numerical analysis
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