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Dynamical characteristics of formation processes

for non—-homogeneous debris flow

SHU Anping] , SUN Jiangtao1 , ZHANG Xin"?*, WANG Shu', SHI Ze', PAN Huali’
(1. Key Lab. of Water and Sediment Sciences of MOE, Beijing Normal University, Beijing 100875, China;
2. Centre of International economics and Cooperation— Exchange of Ministry of water Resources, Beijing 100053, China;
3. Institute of Water and Soil Conservation, Changjiang Academy, Wuhan 430010, China
4. Institute of Mountain Hazards and Environment, CAS, Chengdu 610041, China)

Abstract: As a kind of typical two-phase flow, non-homogeneous debris flow behaves some basic proper-
ties such as grain size distribution with a large scale, more specific gravity, and non-uniformity of both
flow resistance and velocity, which results in heavy natural disasters. As for this, 48 runs simulation experi-
ments for non-homogeneous debris flow were carried out at Debris flow Observation and Research Station
at Jiangjia Gully in Yunnan Province. It has been shown by experimental results that the ways of particle
starting were stated as individual, common and generous particle starting, and types of particle starting in-
cludes three types such as common-encountered type, dam-break type and landslide type. Furthermore,
the formation processes may be divided into three kinds of the stage, such as solid particle starting stage,
refined and accumulated mixture stage and formation stage of two-phase flows. Therefore, the dynamical
characteristics responding to three kinds of the stages have been revealed, and the sequencings for water
flowing intensity are dam-break type’s debris flow, common-encountered type’s debris flow and landslide
type’s debris flow. These results not only enrich the subject of debris flow dynamics, but also benefit the
disaster prevention and mitigation of debris flows.

Key words: non—homogeneous debris flow; formation processes; particle starting types; accumulated mix-

ture; dynamical characteristics
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