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Title: Presént -day stress fiéld crustal defdrmation and development of exfénsional
tectonic activities in the compressnonal settlng of the NW-Hlmalaya and southern Tibet:

|n5|ght from numerical simulation

In this dissertation, | have included two parts of separate research works applying finite element
modelling (FEM) ‘techniquesting software packége developéd by Hayashi (2008)..The first part -
of my dissertation belong to the numerical mbdelling of the Himaklayba' .incnrporating elastic
rheology Under plane strain condition' for the’_detéil investigation of the contemporary stress field,
tectonic deform’atioh and rheological structure in-the Himalayan thrust wedge‘. Modelling results
show that two types of tectolnic régimes developed in the Himalayan fold-and-thrust belt: the
geotectonics of the northern part has been controlled by regional comp’ressib'n,. whereas
southern part is characterized by regional extension. Correspondingly, thrust faults are induced
in the northern 'paft and normal faults are extensively developed in the southern front. O~ur
modelling result further shows that the presencé of a ramp geometry and weak MHT décollement
below the Hlmalaya is one of the possible causes of the development of the extension tectonic
stress field and normal faultlng in the Himalayan wedge. Slmllarly, tapper angle re-adjustment is
another possible cause of extensional deformation and normal faulting in the overall
compressive tectonic regime of the Himalaya

In the seépnd part of study, | have numerically simulafe’d thé development of pull-apart basin‘
and associated deforrnati_on and faulting in the southern Tibet. Modélling result provides the
useful infbrmatio‘n of the kinematics and geodynamics ,within the shallow pull-part basin. This
~ study mainly investigated how thé model geometry (fault overlap and pre-existing weak shear
zdne) and applied boundary conditions (pure strike-slip, transpressionai and transtensional)
inﬂuence the development of state of stress and deformation _during the formation.of pull-apart _
basins. Modelling results demonstrate that the deformation pattern of the en- -échelon strike-slip
pull-apart formation is significantly depends on the applled boundary conditions and the amount

of overlap between two master strike- -slip faults.
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