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Distributed Structural Analysis Algorithms for Large-Scale Structures
based on PCG Algorithms
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Abstract

In the process of structural design for large-scale structures with several thousands of degrees of
freedom, a plethora of structural calculations with large amount of data storage are required to obtain
the forces and displacements of the members. However, current computational environment with single
microprocessor such as a personal computer or a workstation is not capable of generating a high-level
of efficiency in structural analysis and design process for large-scale structures. In this paper. a
high-performance parallel computing system interconnected by a network of personal computers is
proposed for an efficient structural analysis. Two distributed structural analysis algorithms are
developed in the form of distributed or parallel preconditioned conjugate gradient (DPCG) method. To
enhance the performance of the developed distributed structural analvsis algorithms, the number of
communications and the size of data to be communicated are minimized. These algorithms are applied
to the structural analyses of three large space structures as well as a 144-story tube-in-tube framed
structure.
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