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The external crystalline massifs of Western Alps and the Helvetic sedimentary nappe stack result from the defor-
mation of the European passive margin during the Alpine collision. This area has been studied extensively for the
past hundred years. However although the geometry and tectonic structures are well documented, the mechanical
behavior of the rocks during nappe stacking and basin inversion is still highly debated. The aim of this study is to
reproduce the first order tectonic structures of the Western external Alps. We use a 2-D thermo-mechanical finite
element model with visco-elasto-plastic rheology formulation to simulate the deformation of half-graben struc-
tures during collision. We systematically investigate the control of (1) the rheology, i.e. ductile vs brittle; linear vs
power-law viscous rheology, and (2) the boundary condition, i.e. pure shear vs simple shear. Geometry and finite
deformation patterns in both basement and sediments are then compared to cross-sections, finite strain ellipses and
cleavage orientation from published field data. Orientation and distribution of plastic shear bands in the model are
compared to fault distribution from field data and sand box analogue models.



