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Summary

Fault slip distribution plays an important role in earthquake studies. Because faults are loaded at very
slow rates in continental interiors, interaction among faults and resulting slip distribution can give rise
to earthquakes on other faults after a long period of quiescence and seismicity can migrate from one
fault to the other.

In this research, slip partitioning was done along the North Tabriz Fault (NTF). First, an elastic and
homogeneous half space was considered for the study area. Then geometric data of NTF collected from
geological and geophysical references including fault length, width, dip, and locking depth. For Lame
coefficients, we used average global values. Both mentioned geometrical and physical data were kept
fixed in the modeling process.

Then, displacement gradient tensor that best fits the study area estimated using GPS data by least
squares method. Next, strain rate tensor and finally stress rate tensor were estimated using generalized
Hook’s law. Stress rate tensor acts as a boundary condition in the model. As other boundary conditions,
the NTF was locked in normal direction but it was allowed to slip freely in strike and dip directions
under the influence of boundary conditions.

Our problem involves a medium containing NTF. Each fault section has two surfaces or boundaries,
one effectively coinciding with the other. A boundary element method called displacement
discontinuity can cope with this problem. It is based on the analytical solution (Green’s function) to the
problem of a constant discontinuity in displacement over a finite line segment in a plane of a half space
elastic solid. Analytical solution of Okada (1985) is used as Green’s function for modeling.

Regarding the strike changes of NTF, the fault surface was divided by different segments in strike
direction with constant strike and dip. As a result, we had eleven fault segments. Next, fault segment
surfaces were divided into elements. Finally, we had free slipping elements in strike and dip directions
as input for modeling. The results indicate the dependency of the distributed slip rate on the boundary
conditions and confirm the existence of interaction among different parts of fault. Also, partitioned slip
rate shows that NTF is right-lateral strike slip fault in all cases. Moreover, it is almost symmetric and
reaches its maximum near the Tabriz metropolis. We show that the maximum slip rate in the fault plane
is reduced by partitioning, which it will be definitely closer to reality. According to the meshing done
for slip rate partitioning, we get a maximum slip rate of 5.5 mm/year in the northern part of Tabriz city.

The proximity of the partitioned slip rate to the paleo-seismic values indicates the closeness of the
partitioning results to reality with the Boundary Elements Method compared to other analytical and
numerical methods.

Keywords: Slip rate partitioning, mechanical interaction, Boundary Elements Method, GPS observation,
North Tabriza Fault (NTF)
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