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Distinguish relations for the critical intitiation of non—homogeneous debris flow

SHU Anping', ZHANG Xin" ?, DUAN Guosheng', WANG Shu', SHI Zhe’
(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 430000, China)

Abstract As one of natural disasters, non—homogeneous debris flow is common in nature, occurring wide-
ly throughout the world in flood seasons especially in the southwest China. The formation mechanism of de-
bris flow is highly concerned by scholars around the world. Studying the formation mechanism of debris
flow and occurrence conditions is the basis for debris flow forecast and prevention. With 48 flume simula-
tion experiments, the mechanism of debris flow and the quantitative relations of factors related to debris
flow formation are revealed. According to sediment movement mechanics, Shields number is important to de-
termine solid particle starting of debris flow. With the Shields number results classified by water quantity,
vertical distribution of solid particle (non—homogeneous coefficient ¥) and ds, the Shields number shows
positive relations with particle median diameter ds, and water discharge () with analysis. The vertical distri-
bution of solid particle reflects the non—homogeneous properties and the starting order of particles. When
particles at the upper layer are much coarser than those at the lower layer, the Shields number is the larg-
est. In the aspect of the particle shear stress, the critical expression of particle starting (the ratio of water
shear stress to critical particle starting stress, if the calculation value of the discriminant is larger than
1.0, then particles start.) are preliminarily established separately based on the overall fitting formula and
break fitting formula of Shields starting drag curve. Through verification with the field data from Jiangjia
Gully, the critical expression of the particle initiation based on the overall fitting formula has a smaller de-
viation, having the better applicability. These results above is very significant for both preventing and reduc-
ing debris flow disasters.

Keywords non—homogeneous debris flow; initiation processes; Shields number; critical expression of initia-
tion
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