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OF STEEP WELL-GRADED SEDIMENT MIXTURE BED

By Tamotsu TakaHAasHI, Hajime Nakacawa and Tafsuo HARADA

Synopsis

In a debris flow which is composed of widely distributed sediment mixture, very
small fraction and other larger particles behave differently. Namely, the very small
one is suspended in the interstitial fluid among larger particles which are sustained
by the action of mutual encounters. Concentration of such fine particles is
important, because increased density of the interstitial highly sediment laden fluid
works to increase capacity for transporting larger particles. In this paper, the
criteria to divide fine and coarse particles is given through the discussion on the
turbulence and suspended sediment concentration in the interstitial fluid. Larger
particles whose mobility is helped by the buoyancy due to increased density of
suspending fluid segregate themselves in the manner to concentrate largest particles
against the forefront and smaller ones to the rear. A computer simulation method
to predict such phenomena as well as to render possible to predict debris - flow
hydrograph, solid concentration distribution in the flow, etc. is proposed and
validated by the laboratory experiments.
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Fig. 1. Change in concentration with distance traveled by the debris flow.
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Fig. 2. Particle diameters that can be suspended in the interstitial fluid.
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Fig. 6. The forefront of a debris flow.
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Fig. 12. Solid concentration of each size particle and the mean particle size
distribution at the forefront.
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Fig. 13. Change in solid concentrations and the mean particle diameters with
time at a fixed position.
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Fig. 14. Experimental discharges and that obtained
by the calculation.
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Fig. 15. Experimental solid concentrations and that
obtained by the calculation.
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Fig. 16. Temporal change in the mean particle
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Fig. 17. Temporal change in the particle size distributions that flowed out the
channel.
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