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Determination of Stress Direction in the Crust of Central Alborz
using Shear Wave Splitting of Teleseismic Earthquakes

Dr.A. Sadid-Khouy, Dr.G. Javan-Doloei, Dr.M. R. Gheitanchi, and Dr.B. Akasheh

Abstract

All materials are anisotropic, Although there can be up to 21 independent elastic constants,
any material in which more than two are needed is called anisotropy. More than two elastic
constants mean that the material’ s properties differ depending on the direction. Seismic wave
through anisotropic materials travel faster or lower depend on their direction. The shear wave
can be splitted into two pulses, each with a different polarity and travel at a different speed.
This phenomenon is called shear wave splitting. Shear wave splitting of different shear phases
can be applied to determine the anisotropy parameters.

Parallel, aligned, fluid-filled cracks and microcracks can cause anisotropy and may be
sensitive indicators of stress. Thus, for verticaly traveling S waves, ¢ (fast direction) is

paralel to the cracks and to the maximum principal stress direction. The fast wave speedsin
such a medium are identical to those in the uncracked medium (the fast waves do not “see”
the cracks.)

In this paper, we attempt to automate the choice of analysis window by performing a grid
search over different windows to find stable anisotropy direction with minimum error.
Finally, for determining  anisotropy direction.in the crust of Alborz, we use some events
where recorded by [1EES seismic broad

band station (DAMV, THKV & CHTH). In this study we find out the fast direction of
shear wave velocity.

Keywords: Anisotropy, Shear wave splitting, Grid searching, Clustering analysis, Receiver

Function, Ps phase
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