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The Treatment of the Free-surface Boundary Conditions
by Finite-Difference Midpoint-Averaging Scheme
for Elastic Wave Equation Modeling
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Abstract : The free-surface boundary conditions are persistent problem in elastic wave equation modeling by finite-
difference method, which can be summarized with the degradation of the accuracy of the solution and limited stability
range in Poisson’s ratio. In this paper, we propose the mid-point averaging scheme as an alternative way of implementing

the free-surface boundary conditions, and present the solution to Lamb’s problem to verify our approach.

Keywords : Midpoint-averaging scheme, Free-surface boundary conditions, Integration method, weighted-averaging
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Fig. 10. The comparison of solutions to 2-D Lamb's problem by
midpoint weighted-averaging scheme with FEM solutions: (a) for
horixontal displacement and (b) for vergical displacement at the

location 500m apart from the source. The number of grid points per
minimum wavelength used to obtain the solutions is 10 for both’

schemes. The FEM solutions are obtained using electic mixture of
54% consistent mass matrix and 46% lumped mass matrix.
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