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Abstract

It is usual that underground structures are constructed within multi-layered medium.

In this paper, an

efficient numerical modelling of multi-layered structural systems is studied using coupled analysis of

finite elements and boundary elements.
nonlinearity is dominated,
nonlinearity is relatively weak,
solutions are restricted.

the interior multi-layered domain problem and semi infinite domain problem.

The finite elements are applied to the area in which the material
and the boundary elements are applied. to the far field area where the
In the boundary element modelling of the multi-layered medium, fundamental
Thus, methods which can utilize existing Kelvin and Melan solution are sought for

Interior domain problem which

has piecewise homogeneous layers is analyzed using boundary elements with Kelvin solution; by discretizing
each homogeneous subregion and applying compatibility and equilibrium conditions between interfaces,

Semi-infinite domain problem is analyzed using boundary elements with Melan solution,
stiffness matrices which are obtained for each layer by energy method.

by superposing unit
Each methodology is verified by

comparing its results with the results from the finite element analysis and it is concluded that coupled
analysis using boundary elements and finite elements can be reasonable and efficient if the superposition
technique is applied for the multi-layered semi-infinite domain problems.
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