Uncertainty Propagation Using the Stochastic Finite Element Method


We have initiated a focused effort for the development of a general framework for propagating nondeterministic effects from input to output for complex systems using a stochastic finite element approach.  We have demonstrated this approach using a example nonlinear application, the modal analysis of a thin-walled tube possessing a structural joint with stiffness properties modeled as a random field.  This stochastic finite element technique, which is similar in concept to Galerkin-based deterministic finite element approaches, involves the approximation of the input quantities (using random fields) and the output quantities (using finite dimensional series expansions).  Successful development and implementation of this strategy will provide a general means for addressing applications in which results must be represented as stochastic processes.  During the current year, work has been focused on building the necessary framework around a well-understood and accessible applications code: Salinas, an ASCI-funded structural dynamics finite element program currently under development at Sandia. (Contact: John Red-Horse, Sandia National Laboratories, P.O. Box 5800-0439, Albuquerque, NM 87185)
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Figure 1: Deterministic fourier coefficient for the 15th term in the stochastic process approximation for the first tube bending mode.

