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Subject to Steady—State Groundwater Flow
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Abstract

Under the groundwater level, the tunnel face is affected by the seepage force and the
groundwater flow may cause a trouble to the tunnel support systems. The appropriate
methods of analysis and design in the tunne! face and the lining, considering groundwater
flow according to tunnel drainage condition, are presented in this thesis.

First, the effect of seepage on the stability of tunnel face was studied. Seepage force was
estimated by the 3—D finite element analysis and the stability of tunnel face was checked
by analytical method. Furthermore, using the finite difference method the stress and dis-
placement on the face were computed for either case, where the seepage force is or is not
considered, and the effect of seepage on the tunnel face stability was evaluated.

Second, the effect of seepage force on the tunnel lining when construction is finished and
steady state seepage flow occurs was studied and a design methodology considering seepage
effect was made.

Consequently, in case where the groundwater level remains almost unchanged and the
steady state groundwater flow occurs, the proper countermeasures for face staility are
required according to the condition of groundwater flow. Moreover, the tunnel lining
should be designed and constructed considering the seepage force occuring by the
groundwater flow toward the tunnel linings.
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