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The collision zone between Indian and Eurasian plates is a product of unique geodynamical processes
that has been operating since 50 Ma. Lithospheric deformation caused by the collision is distributed over a broad area
extending north and east of the Himalaya. However, nature of distributed deformation is diverse because the
Himalayan fold-and-thrust belt is characterized by compressional tectonics as revealed by seismic events.
Contrastingly, several normal faults have been observed in the compressional wedge, which contradicts recent
observation of seismicity. Therefore, two-dimensional plane strain, finite element modeling (FEM) is carried out to
study change in stress regime that produces normal fault in active compressional wedge of the Himalaya. Three
structural cross-sections (eastern, central and western Nepal) with different geometries of the Main Himalayan Thrust
(MHT) are considered for simulation because each profile is characterized by different seismicity and neotectonic
deformations. The models geometry is based on geophysical and geological data, and each model run requires an
assumed elastic rheology. Series of numerical models are presented to understand the influence of mid-crustal ramp
on stress field and neotectonic faulting. Results show that the presence of the mid-crustal ramp induces compressive
and tensional stress field respectively to the north and south of its location and consequently, normal faults are
developed in-the thrust sheets moved on the mid-crustal ramp. Since the shear stress accumulation along the northern
flat of the MHT is entirely caused by the mid-crustal ramp, this suggests reactivation of the MHT in the future large
(Mw > 8) earthquake as in the past. Simulated fault pattern reconciles several active faults in Nepal Himalaya. In all
models, distribution of horizontal O (maximum compressive stress) is consistent with the sequence of thrusting in
fold-and-thrust belt of the Himalaya. The failure elements around the flat-ramp-flat coincide with the microseismic

events of the area, which is believed to release elastic stress partly during interseismic periods.

On the other hand, elevated Tibetan Plateau reflects extensional tectonics in response to continuous
convergence of Indian Plate against Eurasian Plate. The frequently occurring earthquakes and other tectonic stress
indicator have provided vast set of database on maximum horizontal compressive stress (Symax) that can be useful to
study stress sources, plate kinematics and ongoing geodynamics. Taking advantage of plane stress FEM modeling
technique, and observed data on Sy, several models are run to reproduce contemporay stress field. Results show
that the convergence normal to the orogen is essential to reproduce observed Syn., Which in turn controls the
magnitude and orientétion of Sumax. The kinematics equivalent to east-west tectonic escape did not reproduce the
observed stress field. Therefore, the best-fit model of present day stress field is obtained only with southeastward
tectonic escape of the Tibetan crust rather than eastward extrusion. There is, however, significant increase in Sgmax
magnitude with increasing crustal depth because of stress amplification. Incorporation of suture zones in the model
did not change orientation of Sy, significantly. Considering these facts, ‘continuum tectonic model’ is more

preferable than the ‘block tectonic model’ for the active deformation of the Tibetan Plateau.
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