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The evolution of triclinic, discontinuous heterogeneous flow of transpression zones using FEM
Seyed Tohid Nabavi, Seyed Ahmad Alavi, Soheil Mohammadi, Mohammad Reza Ghassemi
Abstract:

The mechanical evolution of transpression zones affected by fault interactions is investigated by a 3D
elasto-plastic mechanical model solved with the finite-element method. Ductile transpression between
non-rigid walls implies an upward and lateral extrusion. The model results demonstrate that a,
transpression zone evolves in a 3D strain field along non-coaxial strain paths. Distributed plastic strain,
slip transfer, and maximum plastic strain occur within the transpression zone. Outside the
transpression zone, fault slip is reduced because deformation is accommodated by distributed plastic
shear. With progressive deformation, the minimum compressive stress rotates within the transpression
zone to form an oblique angle to the regional transport direction (~9°-10°). The magnitude of
displacement increases faster within the transpression zone than outside it. Rotation of the
displacement vectors of oblique convergence with time suggests that transpression zone evolves
toward an overall non-plane strain deformation. The slip decreases along fault segments and with
increasing depth. This can be attributed to the accommodation of bulk shortening over adjacent fault
segments. The model result shows an almost symmetrical domal uplift due to off-fault deformation,
generating a doubly plunging fold and a ‘positive flower’ structure. Outside the overlap zone,
expanding asymmetric basins subside to ‘negative flower’ structures on both sides of the transpression
zone and are called ‘transpressional basins’. Deflection at fault segments causes the fault dip fall to
less than 90° (~86-89°) near the surface (~1.5km). This results in a pure-shear-dominated, triclinic, and
discontinuous heterogeneous flow of the transpression zone.

Keywords: Transpression, Triclinic, Extrusion, Heterogeneous flow, Transpressional basin, Finite-element
method
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