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Two—-Dimensional River Flow Analysis Modeling
By Finite Element Method
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Abstract

The understanding and prediction of the behavior of flow in open channels are important to
the solution of a wide variety of practical flow problems in water resources engineering.
Recently, frequent drought has increased the necessity of an effective water resources control
and management of river flows for reserving instream flow.

The objective of this study is to develop an efficient and accurate finite element model
based on Streamline Upwind/Petrov-Galerkin(SU/PG) scheme for analyzing and predicting two
dimensional flow features in complex natural rivers.

Several tests were performed in developed all elements(4-Node, 6-Node, 8-Node elements)
for the purpose of validation and verification of the developed model. The U-shaped channel
of flow and natural river of flow were performed for tests. The results were compared with
these of laboratory experiments and RMA-2 model. Such results showed that solutions of
high order elements were better accurate and improved than those of linear elements. Also,
the suggested model displayed reasonable velocity distribution compare to RMA-2 model in
meandering domain for application of natural river flow.

Accordingly, the developed finite element model is feasible and produces reliable results for
simulation of two dimensional natural river flow. Also, One contribution of this study is to
present that results can lead to significant gain in analyzing the accurate flow behavior

associated with hydraulic structure such as weir and water intake station and flow of chute
and pool.

Key words: SU/PG, TIN Elements, Quadrilateral Elements, Mixed Elements, Quadratic Elements
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