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ABSTRACT

In this work the isogeometric boundary element method (BEM) [1] is applied to elasticity prob-
lems. Somigliana’s displacement (SDI) and stress identity (SSI) are used for the calculation of
displacements and stresses at points in the interior of the domain. Within the evaluation of these
integral equations integrals are getting nearly singular for points placed close to the boundary
of the domain.

The conventional approach of element subdivision [2] is one method to evaluate these integrals
with a desired accuracy. To get accurate results the computational effort can be extremely high
for points in the interior of a domain situated very close to the boundary. Depending on the
distance of the internal point to the boundary a high number of integration points might be
necessary to evaluate the integrals accurately.

Thus, in a second approach regularization techniques are used which first have been introduced
by [3]. In these methods either a constant displacement field is used to regularize the strong
singular integral kernel arising in Somigliana’s displacement identity or a constant stress field
based on a linear displacement field is used to regularize the strong and hyper singular integral
kernel arising in Somigliana’s stress identity. With these techniques no element subdivision is
necessary and the number of integration points are kept constant. Thus, the computational
effort is reduced drastically compared to the approach of element subdivision. The results are
no more dependent on the distance to the boundary, even points are allowed to be situated
directly on the boundary. This makes an implementation of postprocessing algorithms much
easier.

With the application of the isogeometric BEM test examples are worked out for which internal
results are calculated and compared for the mentioned methods. Special attention is paid to
the accuracy of internal results which can be achieved by these two methods as well as to the
computional effort which is necessary to get the same quality of results.
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