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Abstract: This research offers the computationally efficient and accurate numerical
techniques, based on a scaled boundary finite element method (SBFEM) and a boundary
integral equation method (BIEM), capable of solving various boundary value problems
involving two-dimensional and three-dimensional semi-infinite and infinite domains. Basic
governing equations are formulated in a general, unified framework allowing the treatment of
various classes of linear problems such as steady-state heat conduction and flow in porous
media, linear elasticity problems, problems involving fully-coupled multi-field materials, etc.
Both SBFEM and BIEM are implemented within a general context such that embedded
discontinuities, general boundary conditions, and excitations can be treated. After the
proposed SBFEM and BIEM are fully tested with available benchmark solutions, they are
applied to solve various problems under different scenarios to demonstrate their accuracy,
convergence, efficiency and vast capability.
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