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DEVELOPMENT OF THREE-DIMENSIONAL COUPLED
FLUID-SEDIMENT INTERACTION MODEL FOR SUSPENDED
SEDIMENT ANALYSIS AND ITS APPLICATION

AR - KRR
Tomoaki NAKAMURA and Norimi MIZUTANI
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A three-dimensional two-way coupled fluid-sediment interaction model for suspended sediment analysis (FSM) is
developed in this study. FSM is composed of a generalized Navier-Stokes solver with a volume of fluid module for
air-water interface tracking and a sediment transport module (STM) for sediment surface tracking. STM is extended
to analyze advection-diffusion problems of suspended sediment concentration. FSM is applied to predict vertical
profiles of suspended sediment concentration in a steady uniform flow, and a model parameter involving suspended
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sediment is determined to minimize the root mean square error of the equilibrium concentration profiles.

FSM is

also applied to predict suspended sediment concentration due to plunging breaking waves, and the transport process

of suspended sediment in the wave action is investigated in terms of three-dimensional vortex structures.

The pre-

dictive capability of FSM is demonstrated against experimental data for both phenomena.

Key Words :

Three-dimensional coupled fluid-sediment interaction model, suspended sediment,

numerical simulation, steady uniform flow, breaking wave, vortex structure
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