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ANALYSIS OF LOCAL SCOUR AROUND A SPUR DIKE
USING 3-D MATHEMATICAL MODEL DEVELOPED WITH MOVING-GRID SYSTEM
AND NONEQUILIBRIUM SEDIMENT-TRANSPORT THEORY

Nobuhisa NAGATA, Takashi HOSODA, Yoshio MURAMOTO and Tatsuaki NAKATO

This paper presents a numerical model to simulate local scour around a spur dike. Goveming equations of flow are formulated in a
moving boundary fitted coordinate system in order to calculate open channel flows with temporal changes in bed and water surfaces.
In calculating Reynolds stress tensors, the nonlinear k — €& model is adopted. A model for bed deformation is developed by using a
stochastic model for bed-load transport because a nonequilibrium situation of sediment transport dominates around the spur dike due
to rapid changes in the near-bed flow and local bed slopes. For the sake of verification, the model is applied to two laboratory
experiments. Comparisons between the numerical results and the observed ones demonstrate the ability of the present model in
reproducing the flow and bed scour around the spur dike.
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