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ABSTRACT

In this paper, a three-dimensional numerical model with high efficiency has been developed to
simulate the flow around the pier and abutment of the bridge. Since the focus of the developed
model is to simulate the flow around river bridges, therefore, in all the different parts of the
developed model, the reduction of computational costs is considered while maintaining the
necessary accuracy. To discretize the 3D computational domain in the horizontal plane, the
unstructured triangular mesh has been used while in the vertical direction, use has been made of
the structured grid. The 3D model implements the finite volume fractional step method to
discretize the main equations. In the numerical model, the transport equation is solved in the
horizontal plane using the explicit scheme while the implicit scheme is deployed in the vertical
direction. The horizontal eddy viscosity is determined by Smagorinsky model and the vertical eddy
viscosity i1s computed by 1D k- model. In the developed model, a hydrostatic pressure assumption
is applied at the top layer cells. To evaluate the numerical model, the development of the
three-dimensional boundary layer in the open channel has been investigated. The comparison of
the results obtained from the modeling of the flow around a bridge pier and the bridge abutment
with the laboratory results shows the appropriate accuracy and high efficiency of the developed
three-dimensional model.

Keywords: 3D Flow Modeling, Finite Volume Method, Fractional Step Method, Unstructured
Triangular Grid, River Bridges
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