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A hierarchy of debris flows models with dilatancy effects
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stitut de Physique du Globe de Paris, Equipe de Sismologie, 1 rue
Jussieu, 75005 Paris, France (mangeney@ipgp.jussieu.fr)

• Gladys Narbona-Reina, Departamento de Matemática Aplicada I, Uni-
versidad de Sevilla. E.T.S. Arquitectura. Avda, Reina Mercedes, s/n.
41012 Sevilla, Spain (gnarbona@us.es)

Abstract: In this work, first we present here a modification of the two-layer
model for grain-fluid flows with dilatancy effects derived in [1]. This model
solves the depth-averaged mass and momentum conservation equations for
both a grain-fluid layer and an upper fluid layer as well as the exchange
of mass and momentum between these layers. In this model the fluid can
be expelled from the mixture during contraction and to be sucked into the
mixture during dilation thanks to the presence of a thin fluid layer on top
of the mixture layer. It appears a non-hydrostatic contribution in the solid
and fluid pressures in the mixture, defined by a dilatancy closure equation.
Secondly, a hierarchy of models is presented, in terms of several simplifica-
tions and the relationship with other models in the bibliography (see [2]).
Finally, several numerical tests are presented.
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