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Investigation on movement characteristics for non-homogeneous
and solid-liquid two-phase debris flow

SHU AnPing'?, WANG Le', YANG Kai' & FEI XiangJun®

YSchool of Environment, Beijing Normal University, Key Laboratory of Water and Sediment Sciences of Ministry of Education,
Beijing 100875, China;
% State Key Laboratory of Hydrosciences and Engineering, Tsinghua University, Beijing 100084, China

Non-homogeneous debris flow is a typical two-phase flow with a large range of solid grain size and specific gravity
and no-uniform velocity distribution. Based on the principle of the minimum energy dissipation, the critical diameter
between solid phase of the coarse particles and liquid phase composed by both the fine particles and water in
non-homogeneous debris flow was established. Furthermore, based on the modified Darcy’s formula and mass conser-
vation law, two-phase flowing velocities for non-homogeneous debris flow were developed preliminarily. Correspond-
ingly, it has been verified that calculating value using the velocity formulas of solid and liquid two-phase flow is cor-
responding to the measured data from Jiangjia gully, Yunnan Province, China. There comes to some meaningful con-
clusions, such as the velocity of solid phase is more than one of liquid phase due to the specific gravity higher than
2.234 of debris flow, the corresponding deposition shows the inverse property; whereas velocity of solid phase is usu-
ally less than one of liquid phase in the general situations, the corresponding deposition behaves the straight property.
If the velocity of two phases become much closer, the corresponding deposition possesses intermix property. These
results are very significant for both developing dynamical model for non-homogeneous debris flow and designing of
control engineering for debris flow disasters.

non-homogeneous debris flow, critical diameter, two-phase flowing velocities, movement characteristics
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