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CONCEPTUAL TWO-PHASE FLOW M ODEL
OFDEBRISFLOW: [. THEORY

NiJdinren
(D eparment d Geography, Peking U niversity, Beijing 100871)
W ang Guanggian
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Abstract

On the basis of classification of various kinds of debris flow sw ith the enphases of their dy-
namic behaviours in relation to the corregponding constitutive relations, a conceptual two-phase
flow model of debris flow is developed in the present paper. The model iswell structured by
defining the conceptual liquid phasew hich is the slurry actually composed of w ater and cohesion-
al fine sediment particles and behaves as non-N ew tonian fluid, aswell as the conceptual solid
phase w hich is composed of the particlesw ith their diameters larger than certain critical size
Basic equations for both phases are given based on the concept of solid-liquid two-phase flow
theory, but the differences betw een the debrisflow and the two-phase flow in common sense are
fully considered, which is just the* Conceptual” means W ith the generalized model presented,
the complex motion of debris flow can be reasonably described, and simple flow s such asmuddy
flow and w ater-rock flow can be included as gpecial cases, under w hich themodel can be greatly
simplified In consideration that the successful application of kinetic theory of gasmolecules to
the granular flow, analogy between the conceptual olid phase in debris flow and the gas
molecules ismade Furthemore, greater details are given for water-rock flow s, including both
saturated flow s and non-saturated flows Themodel presented hereinw ill result in the exact so-
lution of water-rock flow s under the condition of 1-D steady uniform flow. Thus, various gecial
characteristics of water-rock flow may be revealed corregpondingly. T he gpplication of themod-
el in connection with themeasured dataw ill be discussed in the companion paper.



