
 

 

 

Figure 5 Example of very fast collapse modelling in a 2D XZ (100 x 50 m) Cartesian mesh.  

Same flow and initial porosity settings, and same porosity scale, as in figure 4.  

After each transient flow calculation (0.1 year), geometry and porosity are updated by collapsing columns above 

a cell where porosit�\���H�[�F�H�H�G�V���D���W�K�U�H�V�K�R�O�G���R�I���Ë��� �������������5�H�V�X�O�W�V���V�K�R�Z�Q���D�W���7��� �������\�H�D�U��(a) and T = 3 years (b). 

 

(a) 

(b) 
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Figure 6 Model of vertical displacements propagation inducing subsidence at the surface. 

 

Conclusion and prospects 

The loosely coupled hydro-mechanical model currently developed in the frame of this study allows 

realistic simulation of creation and collapse of dissolution channels. 

Once enhanced in its capabilities of modelling several collapse shapes and kinetics, and with 

improvements on the solute transport representation, it can potentially be a powerful tool for assessing 

the ground stability around a salt mine. In particular, this model can be used to describe accurately the 

environmental consequences of salt mine closure on land stability and groundwater quality. 

Global performance of the numerical models is expected to be improved in order to refine model 

geometry and, in the long run, be able to do 3D modelling. 

Acknowledgements 

This study was entirely funded by BRGM under its missions of research and public services. 

References  

Lebon P (1987) Etude des risques de mouvements de terrain, secteur de St-Nicolas de Port – Dombasle. Phases 1 

& 2, rapports BRGM 87 SGN 218 LOR & 87 SGN 408 LOR 

Saunier M, Courrioux G (2008) Synthèse géologique du bassin salifère de Dombasle (Meurthe-et-Moselle). 

Rapport final. BRGM/RP-56501-FR 

Liu et al. (2009) On the relationship between stress and elastic strain for porous and fractured rock, International 

Journal of Rock Mechanics and Mining Sciences, Vol. 46, Issue 2, 289–296 

Yao et al. (2012) A non-linear fluid-solid coupling mechanical model study for paleokarst collapse breccia pipes 

under erosion effect, Electronic Journal of Geotechnical Engineering Vol. 17 

Malvoisin et al. (2015) Coupling changes in densities and porosity to fluid pressure variations in reactive porous 

fluid flow. Local thermodynamic equilibrium. Geochem. Geophys. Geosyst., 16, 4362–4387, 

doi:10.1002/2015GC006019. 

Horizontal 

displacements 

Surface subsidence 

Influence angle 
Rupture 

angle 

Surface 

stress 

Expansion 

Compression 

Proceedings IMWA 2016, Freiberg/Germany  |  Drebenstedt, Carsten, Paul, Michael (eds.)  |  Mining Meets Water – Conflicts and Solutions

1073




