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Non-linear Analysis of Free Surface Flows by ALE Parallel Finite Element Method
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This paper presents an ALE parallel finite element method for the non-linear analysis of free surface flows.
The stabilization methods based on SUPG and PSPG methods are used. The coupled non-linear finite
element equation systems are linearlized by the Newton-Raphson iteration method and the GMRES method
based on the matrix-free is used to solve the linear equation systems. The present method is applied to the

three dimensional sloshing problem in a rectangular tank and an actual dam.
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Fig.1 Numerical model of rectangular tank
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Fig.2 Time history of the water elevation at the left hand-
side wall
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Tablel Specification of parallel computer
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CPU Pentium III
Clock cycle 600MHz
Cache size 512KB
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Fig.4 Parallel performance
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Fig.5 Numerical model of actual dam
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