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Starting processes and dynamic characteristics of dam-break debris flow

SHU Anping', ZHU Fuyang', WANG Shu', SHEN Zhenquan®’
(1. KeyLab of Water and Sediment Sciences of MOE, Beijing Normal University, Beijing 100875, China;
2. College of Engineering, Peking University, Beijing 100871, China)

Abstract: Dam-break debris flow is a special solid-liquid two-phase flow formed when a large amount of
collapsed materials generated by landslides or earthquakes, etc. fill up the valley or river and then sudden-
ly break out under the scouring action of rainfall runoff. In this paper, twenty—four groups of dam-break de-
bris flow simulation experiments were carried out by using the self-made multi-functional flume at Dongch-
uan Debris Flow Observation and Research Station of the Chinese Academy of Sciences in Yunnan Prov-
ince. According to the patterns of dam-break and relative shear force, the dam-break debris flow is divid-
ed into two types: part—type and integral-type. Firstly, the formation reasons of these two types of
dam-break debris flows are analyzed, and the dynamical characteristics of pore water pressure and wa-
ter-sediment factors during the starting processes of them are revealed. The results show that the part-type
dam-break debris flow is easier to form under small flow and small slope; otherwise it is easier to form a
kind of integral-type dam-break debris flow. And the shear driving force of the integral-type is greater
than that of the part-type. The research results are of great significance for the planning and design of pre-
vention and control projects of the dam-break debris flow and the improvement of the level of debris flow
disaster prevention and mitigation.

Keywords: dam-break debris flow; starting processes; shear stress; dynamic characteristics
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