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Abstract

In the past two decades, finite element
method has become a common computational
approach for solving complicated engineering
problems. In recent years, the scae and
complexity of engineering computations have
increased significantly. Therefore, considerable
research efforts have been devoted to the area
of paralel finite element computations for
obtaining more computing power and for
achieving better computational efficiency.
However, severa issues still need to be
addressed before paralel finite element
analysis can be easily and feasibly used for

solving general large-scale and computation-
intensive engineering problems.

In this work, the focus is placed on
improving the efficiency of a popularly used
parallel finite element approach, namely
parallel substructure method. Several issues
related to the efficiency of parallel substructure
method are carefully investigated in this work.
These issues include: (1) mesh partitioning for
balance of computational loads among
processors and for minimization of inter-
process communication, (2) substructure nodal
renumbering for minimizing condensation
computations using general sparse matrix
technique. In addition, paralel multi-level
substructure method and paralel equation
solvers for solution of interface degrees of
freedom wusing concurrent processors are
discussed. Several examples are used in this
work for studying the efficiency of the
improved parallel  substructure  method
proposed.

Keywords: Parallel computing, Finite element
analysis, Paralel substructure  method,
Automatic mesh partitioning, Substructure
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BLADE 111.1 117.2 67.5 64.4
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