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'GRANULAR FLOW MODEL FOR DEBRIS FLOW
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Zhang Jun Kang Zhicheng
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A_Hstract

Great achievements in recent studies of granular flows make it possible to develop a new
debris flow model,i. e. ,the granular flow model for debris flow. The granular flow with a promi-
nent collisional action among particles is a special solid-liquid (or gas)two-phase flow,in which
the total stress is composed of the dispetsive stress, frictional stress and collisional stress. When the
particle concentration is high the dispersive stress may be neglected ,and thus the collisional stress -
becomes the principal one for the rapid granular flow. The granular flow model is suitable for the
cohesionless debris flow or the water-rock flow,in which the little effect of licjuid fluid exists.

Besides the new developed granular flow model, the Bingham fluid model, dilatant fluid
model and viscoplastic fluid model are usually used to describe debris flows. In fact,each of the
mentioned model is applicable only to a certain type of debris flow and thus should be considered

. as a special case of a two-phase flow model. In other words,the two-phase flow model is more

reasonable than others since both collisional actions among particles and the liquid fluid effects on
particles are considered simultaneously. Because of its complexity,the two-phase flow model is
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more difficult to be used to solve the actual problemé of debris flow in the ordinary case. There-
fore, the separate models mentioned above have still found wide applications for its simplicity ,es-
pecially for the granular flow ‘madel which is constructed on a refined theory. From the granular
flow model, the mechanism of cohesionless debris flow is investigated. Agreement between the
measured and theoretical results such as the vertical velocity distribution shows that the present
model is reasonable. ’

e Key words debris flow, granular flow, model
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