2. PHENOMENA AND
MECHANISMS OF DEBRIS
FLOWS



Two phase debris flow and viscous
debris flow
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TWO-PHASE
DEBRIS FLOWS



Initiation of Debris flow
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Fig. 3.18 Ciritical slope for initiation of debris flow as a
function of the median diameter of bed material.






The height of the head Is
proportional to the particles size
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Fig. 3.19 Growth process of the debris flow head (L = the
distance from the entrance, h, = the height of the debris flow
head)
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Velocity profiles of solid
particles in two-phase debris
flows
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Large particles move faster and
concentrate in the head






254 Hyperconcentrated flow

A sketch resistances of larger and smaller particles owing to
collision with bed particles
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Mechanism of viscous
debris flow












Development of Roll waves



Fig.2-4 Two waves
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Figure 2-Z . A typical process of debris flow waves in the Jiangjia Gully.
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Roll waves and bed-paving
process
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Extremely high superelevation at
bends and climbing over ascend
slopes
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Resistance and drag reduction

Manning’s roughness n (or
resistance) in viscous debris flow is
much lower than flow of water due to
drag reduction
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Manning’s roughness n versus the depth of flow
(circles — viscous debris flow, deltas-water flow
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