i 0w S5 Vol 12, pp.787-796 (2009 48 A)

DEM-RANS 77 v 7Y U 72 X AR BRI A7 v FEICET 5758

Study on characteristics of step-length on dune using DEM-RANS coupling approach
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This paper describes the fundamental investigation on step length distributions on
dune by means of DEM-RANS coupling approach. It is known that a step length is
an important parameter for simulating bed transformation. The objective of
research is proposing a numerical method for simulating behavior of individual
sand particles in bed load and clarifying fundamental properties of step length on
dune. In the present model, complicated turbulent flow on dune was simulated by
a vertical 2D model with a non-linear k-¢ turbulence model. The time series of
turbulent velocities were reconstructed from Reynolds stresses by means of a
Monte Carlo simulation. The motions of sand particles were simulated utilizing
the distinct element method (DEM). The average step length and the probability
density function (PDF) of step length were obtained from the computational
results. The results showed that average step length is proportional to the traction
force and the height of riverbed, and the PDF of step length becomes an
exponential type except dune crest. The PDF near the crest has double peaks due

to the effect of the flow separation.
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