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In geotechnical engineering, at the present, the finite element method (FEM) is
the most popular numerical method. Recently, the boundary element method (BEM) is
developing as one of the available numerical methods. In FEM and BEM, respectively,
there are advantages and disadvantages. FEM is advantageous in analyzing geotechni-
cal behavior when geometry and/or boundary change due to excavation or support
system, BEM is advantageous in analyzing the behavior in the infinite domain of the
ground. Consequently, it is considered effective to utilize the combined method in
which respective advantages of FEM and BEM can be fully implemented.

We have already proposed a new numerical method of viscoelastic analysis using the
time marching method by the BEM and have combined it with FEM, In the proposed
method, there are two advantages;

1) The boundary integral equation can be formulated only on the boundary,
Therefore, it doesn't require the provision of cells in the analytical domain,

2) Since the boundary integral equation can be formulated in an incremental form
with time, the hereditary integral can be evaluated using only the values of the
previous time step.

In this paper, Several numerical examples are presented to verify the validity and
availability of the proposed method. And the combined method is applied to simple
tunnel excavation problems in order to confirm the applicability of practical
geotechnical problems. It is concluded that the combined method can be applied in
the viscoelastic analysis of practical geotechnical structures such as underground
openings and tunnels.
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