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Dynamic Boundary Element Analysis of Underground Structures
Using Multi-Layered Half-Plane Fundamental Solutions
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ABSTRACT

In analysis of underground structures, the effects of artificial boundary conditions are considered as one of the
major reasons for differences from experimental results.  These phenomena can be overcome by using the boundary
elements which satisfy the multi-ayered half space conditiors.  The fundamental solutions of muti-layered halfspace
for boundary element method is formulated satisfying the fransmission and reflection of waves at each layer interface
and rodiation conditions af bottom layer, The governing equations can be obtained from the displacements at
each layer which are expressed in terms of harmonic functions. Al types of waves can be included using the
complete response from semidnfinite infegrals with respect o horizontal wavenumbers using expansion of Fourier series
and Harkel fransformation.  Two dimensional Green's functions are derived from cylindrical Navier eguations and
potentials performing infinite infegration in y-direction. In this case, it is effective to fransform info two dimensional
problem wsing semi-analytical integration and sinusoidal Bessel functions.  Some verifications are given 1o show the
accuracy and efficiency of the developed method, and numerical examples to demonstrate the dynamic behavior
of underground with various properties.

Key words . dynamic boundary element method, fundamental solufions, Green’s functions, frequency domain,
underground structure
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