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An Adaptive Procedure in Finite Element Analysis of Elastodynamic Problems
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ABSTRACT

An automated procedure which allows adaptation of spatial and time discretization simultaneously in finite
element analysis of linear elastodynamic problems is presented. For dynamic problems having responses
dominated by high frequency modes, such as those with impact, explosive, traveling and earthquake loads high
gradient stress regions change their locations from time to time. And the time step size may need to vary in
order to deal with whole process ranging from transient phase to steady state phase. As the sizes of elements in
space vary in different regions, the procedure also permits different time stepping. In such a.way, the best
performance attainable by the finite element method can be achieved. In this study, we estimate both of the
kinetic energy error and stran energy error induced by spatial and time discretization in a consistent manner.
Numerical examples are used to demonstrate the performance of the procedure.
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