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A thesis presentéd on the numencal s1mu1at1on of the stress field and deformat1on w1th
the examples from strike slip fault zone and continental collision zone covering the role
of rheology of the crust and structural geometry, and evolutmnary h1story of major

thrust/fault system.

Numerical simulation is a powerful tool. to ahalyze the geodynamic processes, Finite
Element Method (FEM) was used in this research. In this dissertation, 2-D elastic finite
~ element method developed by. Hayash1 (2008) and 2-D elasto-plastic -finite- element
method (Hayashi, 2009) were used

In the first part FE models were created to analyze the state of stress in and around the
San Andreas Fault zone considering seismogenic depth and elastic rheology under plane
stress condition. Results were used for the depthwise variation of fault type, fault
strength, effect of fault geometry on stress and deformation on the strlke slip fault zone,
and finally 1mphed for the present day plate k1nemat1cs '

In the second part, 2_'D elasto-plastic finite element models were created along a
Himalayan seetion inferred from “Project INDEPTH”. The stress and deformation
related to structural geometry of the major thrust/faul'tlsyste‘m'in the cortinental
' collision zone, their evolutionary history and role of irheology was analyzed. Best fit
material properties were explored. and were utilized to evaluate the role of the partially
molten middle crust in the deformatlon in the Hlmalayan collision zone. The effect of
the thrust/fault geometry and the way of their termmatlon‘at depth in the stress field

and deformation were also analyzed.
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