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Experimental Examination of Two-layer Model for Debris Flows
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Synopsis

There remain much uncertainties in fundamental hydrodynamics of debris flows,

because it is very hard to measure velocity profiles and related turbulence structure.

Debris flows could be classified corresponding to the bottom slope. In the mild slop

situation, it is similar to open-channel flow with bed-load transport. Whereas in the steep

slope, debris flow occurs, in which high concentration sediments are rolled up to the

free-surface. Between them, we can see a two-layer current composed of an upper clear-

water layer and a lower highly-concentrated sediment layer. The present study focuses

on this two-layer debris flows and examine previous theory of velocity profile

comparing with measured data in a short-fetch narrow flume.
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Fig. 2 Experimental setup
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Fig.4 Example of snapshot taken by the high-
speed camera
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Fig. 5 Vertical profile of streamwise velocity
in the case of 7.2 degrees
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Fig. 6 Vertical profile of sediment
concentration in the case of 7.2 degrees
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Fig. 7 Comparison between the theoretical
curve and the present measured data
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Fig. 8 Comparison of velocity profiles in
different fetch distances
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