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New Boundary Element Methods for Group of Elastostatic Problems in Advanced
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Nowadays, more and more advanced materials emerge to meet the needs of various
requirements in engineering and science. These materials are generally characterized by
graded inhomogeneity and anisotropy. Their complex material properties have significant
influence on the mechanical behaviours. This research aims to develop new Boundary Element
Methods (BEMs) to solve groups of elastostatic problems in advanced materials. Four
fundamental solutions are incorporated to the BEMs and different types of boundary elements
are used to discretizing the boundary surfaces to satisfy different requirements. Many types of
numerical integral methods are applied to solve the regular, nearly singular and singular
integrals in the discretized boundary integral equations. Finally, the new BEMSs are used to
analyze some complicated elastic problems in isotropic and transversely isotropic layered
halfspaces. They include the analyses of the three-dimensional problems of non-horizontally
layered and graded materials, the axisymmetric problems and crack problems of layered and
graded materials. Numerical results show that the proposed BEMs have high efficiency and
accuracy and the influence of material properties on elastic fields are remarkable.
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