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Parallel finite element analytical method based on coarse-fine mesh formulation
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Abstract: Parallel computing is becoming the strong trend of solving large scale geotechnical problems. A parallel preconditioned
conjugate gradient iterative algorithm for finite element problems with coarse-mesh/fine-mesh formulation is discussed. An efficient
preconditioner is derived from the multigrid stiffness matrix. The algorithm is implemented on a workstation cluster. Numerical

example of solution of soils after the dynamic compaction is presented and the parallel performance is analyzed. The results show

high speedup and efficiency. The algorithm is efficient for parallel computing.
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Fig.1 An example of fine and coarse meshes
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Fig.2 Sketch of numerical example
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Fig.3 Plot of the speedup for coarse/fine mesh
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Fig.4 Plot of the CPU efficiency for coarse/fine mesh
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Table1 Timings in seconds on the 12-processor cluster (unit: s)

Y
o SR FRAR L
1 2 4 8 12
50x50 0.816 0.458 0.263 0.154 0.132
100x100 3.315 1.841 0.977 0.583 0.511
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