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Numerical Simulation of Dam-Break Problem with Cut—-cell Method
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Abstract

A simple, accurate and efficient mesh generation technique, the cut—cell method, is able to
represent an arbitrarily complex geometry. Both structured and unstructured grid meshes are used
in this method. First, the numerical domain is constructed with regular Cartesian grids as a
background grid and then the solid boundaries or bodies are cut out of the background Cartesian
grids. As a result, some boundary cells can be contained two numerical conditions such as the
flow and solid conditions, where the special treatment is needed to simulate such physical
characteristics. The HLLC approximate Riemann solver, a Godunov-type finite volume method, is
employed to discretize the advection terms in the governing equations. Also, the TVD-WAF
method is applied on the Cartesian cut—cell grids to stabilize numerical results. Present method is
validated for the rectangular dam break problems. Initially, a conventional grid is constructed
with the Cartesian regular mesh only and then applied to the dam-break flow simulation. As a
comparative simulation, a cut—cell grids are applied to represent the flow domain rotated with
arbitrary angles. Numerical results from this study are compared with the results from the case of
the Cartesian regular mesh only. A good agreement is achieved with other numerical results
presented in the literature.
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