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NUMERICAL ANALYSIS OF MOVEMENT OF GROUND AND
GROUNDWATER DUE TO TUNNEL EXCAVATION

Yuzo OHNISHI
Hiroyasu OHTSU

Movement of ground and groundwater due to tunnel excava-
tion is very important because of its engineering and environ-
mental impact. The stress analysis of excavation and seepage
flow analysis are often done independently. However, it has been
recognized that the stress flow coupling effect should be
considered seriously to know the actual behavior of the ground.

Here we have developed a new new method to solve the coupled
stress-flow problem taking into account the saturated and
unsaturated regions. Then the case of unconfined flow with free
surfaces can be analysed. The governing equation was derived
from Biot's consolidation theory. The finite element formulation
was adopted using Galerkin's process.

In the case that a tunnel is fairly close to the ground
surface, the surface settles and water table is lowered due to
tunnel excavation. This problem was solved with a simple model
to show the large potential of this proposed method. The move-
ment of water table, settlement of ground surface, deformation
of tunnel wall and stress changes of surrounding area were

calculated at one time., The result was very satisfactory.
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