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The mechanism of debris flow and drag reduction
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Abstract: Field investigations reveal that the resistance of debris flow can not be approached by
using the constitutive equations because the viscosity and other rheologic parameters represent much
greater resistance than the real debris flow. There are two types of debris flow, namely viscous debris
flow and two-phase debris flow. Viscous debris flow consists of clay, silt, sand and gravel, and it is
non-Newtonian, pseudo-one phase flow. It exhibits “paving way process”, drag reduction and
extremely high super-elevation. The main flow is laminar, intermittent or wavy. The study indicates
that the drag reduction is due to the paving way process(30%) and air entrainment (20% ~30%).
The two-phase debris flow consists of gravel and boulders and exhibits obvious relative moment be-
tween the solid phase and the liquid phase. So called “stone street” is formed by the deposit. The
slope of viscous debris flow gullies is smaller than that of two-phase debris flow gullies because of
the drag reduction of the former and higher resistance of the later.
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Fig.5 Variations of velocity u and drag reduction R, of viscous debris flow with gas concentration
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