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* Objective:
Demonstrate the capability of COMSOL Multiphysics to accurately solve
wave propagation problems in geophysics
 Motivation:
Reduce reliance on custom software and supercomputers by obtaining

solution using commercially available software on high-end desktop
computer

e Approach:
— Develop closed-form solutions for
» Point source in an infinite body
» Point source on the surface of a semi-infinite body (Lamb’s problem)
— Develop using solid mechanics module w/ COMSOL
« Same formulation as acoustics module
* Three-dimensional
« AXxisymmetric
» Plane strain
— Comparison w/ experimental data
« Hammer blow on surface
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e Elastic Wave in an Infinite Body
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Analytical solution
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Vertical Displacement
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e Closed-form solution developed for
— Elastic wave In infinite media
— Elastic wave Iin semi-infinite media

« Computation models developed using Solid
Mechanics Module
— Three-dimensional

— Two-dimensional
o AXisymmetric
» Plane Strain — not sufficiently accurate for point source
« Comparison with analytical solutions and
experimental data

— Agreement with arrival time, and frequency content
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e COMSOL Multiphysics provides a
sufficient level of accuracy for the
problems of interest

« COMSOL Multiphysics provides a
commercially available tool that can solve
wave propagation problems on desktop
computing resources
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