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A Study on the Estimation of Underground Parameters
by Coupling of Finite and Boundary Elements
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ABSTRACT

Behavior of underground structural systems is usually complicated because of various
unknown parameters. In order to construct those structural systems safely and economically,
exact identification of the system parameters and accurate analysis of the system behaviors
are essentially required. In this study, a forward analysis program, which is able to eliminate
numerical errors due to far field boundary effect, is developed by coupling finite and boundary
elements. In this coupled analysis, boundary elements are used in the semi-infinite domain
where stress variation is small, and finite elements in the stress concentration region where
material nonlinearity should be considered. Then, a back analysis program which can identify
the system parameters is developed using the direct method to be combined with the forward
analysis program. The elastic modulus and initial stress, which are most important in the
description of the behavior of underground structures, are taken as the system parameters. A
simple example is examined to show that the method can be used effectively.
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