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The prediction of the occurrence of slope instability in engineered and natural slopes has attracted increas-
ing attention in recent years around the world. Various modes of failure in geomaterials, who can not be
explained in the framework of plastic limit analysis, have been observed in practice. Different criteria have
been proposed to analyze these failures (see [2], [6] and [7],...). The focus of the paper is on the capacity of
the Hill’s sufficient stability criterion [5], based on the sign of second order work, in analyzing the diffuse
failure modes.

The first part is devoted to demonstrating that the Hill’s criterion allows to define the material bifurcation
domains in the stress space, strictly inside the plastic failure surface for plane strain conditions, in which
the onset of various bifurcation modes such as localized modes and diffuse modes could occur. These
studies are analytically and numerically conducted by using the incrementally piece-wise linear and non-
linear constitutive relations (see [3] and [4]) for different soils (loose sand and dense sand). Furthermore the
equation of the boundaries of the bifurcation domains is specially given for incrementally piece-wise linear
model.

In the last part, as examples of applying the Hill’s criterion to real boundary value problems, the landslide
occurring on the Trévoux hillside (France) after an intense rainfall period in 1983 is simulated in plane strain
by finite element computations. This modelling was undertaken by unsaturated hydro-mechanical coupling
with a simple elasto-plastic model PLASOL [1] implemented in the finite element code LAGAMINE (de-
veloped at the University of Liège, Belgium). The location of the zone of negative values of the local second
order work allows us to faithfully reproduce the real landslide and to clearly display the unstable material
points such as the potentially unstable zones on the Trévoux hillside. Secondly, it is concluded that the
interpretation of the evolution of the global second order work might be considered as a precursor to certain
modes of failure of the overall massive.
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