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Development of a Numerical Model of Shallow-Water Flow using Cut-cell System
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Abstract

Numerical implementation with a Cartesian cut-cell method is conducted in this study. A Cartesian cut-cell method is an easy and
efficient mesh generation methodology for complex geometries. In this method, a background Cartesian grid is employed for most of
computational domain and a cut-cell grid is applied for the peculiar grids where the flow characteristics are changed such as solid
boundary to enhance the accuracy, applicability and efficiency. Accurate representation of complex geometries can be obtained by
using the cut-cell method. The cut-cell grids are constructed with irregular meshes which have various shape and size. Therefore, the
finite volume method is applied to numerical discretization on a irregular domain. The HLLC approximate Riemann solver, a
Godunov-type finite volume method, is employed to discretize the advection terms in the governing equations. The weighted average
flux method applied on the Cartesian cut cell grid for stabilization of the numerical results. To validate the numerical model using the
Cartesian cut-cell grids, the model is applied to the rectangular tank problem of which the exact solutions exist. As a comparison of
numerical results with the analytical solutions, the numerical scheme well represents flow characteristics such as free surface ele-
vation and velocities in x-and y-directions in a rectangular tank with the Cartesian and cut-cell grids.
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