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Basics of continuum mixture theory in thermodynami-
cal context (Part I) with application to shallow gravity
driven flows (Part Il) will be presented.

Part |: First miscible mixtures are discussed. To illust-
rate the ideas underlying the thermodynamics of mix-
ture theory a simple example (diffusive motion in a heat
conducting fluid) is considered. Then, immiscible (multi-
phase) mixtures, for which the volume fraction plays a
central role, are introduced. Results from Schneider &
Hutter (2009), will be discussed.

Part Il: Modeling depth-averaged equations describing
a debris flow on arbitrary rigid terrain are deduced.
The flowing material is a saturated mixture of solid
grains and pore fluid. For the stresses of the solid con-
stituent three models, one of Mohr-Coulomb type, are
proposed, while the fluid constituent is a Newtonian/
non-Newtonian fluid with small viscosity. The interac-
tion force in the linear momentum balance equations
is deduced according to Schneider & Hutter within a
thermodynamical approach. To account for the shal-
lowness of the avalanching mass coordinates attached
to the topography are used.
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