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Structural and mechanical analyses of rock mass are key components for rock slope stability assessment. The
complementary use of photogrammetric techniques [Poropat, 2001] and coupled DFN-DEM models [Harthong
et al., 2012] provides a methodology that can be applied to complex 3D configurations. DFN-DEM formulation
[Scholtès & Donzé, 2012a,b] has been chosen for modeling since it can explicitly take into account the fracture
sets. Analyses conducted in 3D can produce very complex and unintuitive failure mechanisms. Therefore, a
modeling strategy must be established in order to identify the key features which control the stability.
For this purpose, a realistic case is presented to show the overall methodology from the photogrammetry
acquisition to the mechanical modeling. By combining Sirovision and YADE Open DEM [Kozicki & Donzé,
2008, 2009], it can be shown that even for large camera to rock slope ranges (tested about one kilometer), the
accuracy of the data are sufficient to assess the role of the structures on the stability of a jointed rock slope.
In this case, on site stereo pairs of 2D images were taken to create 3D surface models. Then, digital identification
of structural features on the unstable block zone was processed with Sirojoint software [Sirovision, 2010]. After
acquiring the numerical topography, the 3D digitalized and meshed surface was imported into the YADE Open
DEM platform to define the studied rock mass as a closed (manifold) volume to define the bounding volume for
numerical modeling. The discontinuities were then imported as meshed planar elliptic surfaces into the model.
The model was then submitted to gravity loading. During this step, high values of cohesion were assigned to the
discontinuities in order to avoid failure or block displacements triggered by inertial effects.
To assess the respective role of the pre-existing discontinuities in the block stability, different configurations have
been tested as well as different degree of fracture persistency in order to enhance the possible contribution of rock
bridges on the failure surface development.
It is believed that the proposed methodology can bring valuable complementary information for rock slope sta-
bility analysis in presence of complex fractured system for which classical “Factor of Safety” is difficult to express.
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