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RayDec Method Summary

Seismic Basement Today, due to the accumulation of resources in urban areas, urbanization has
Rayleigh Wave Ellipticity been increased and consequently, city limits have been increased. Thus,
H/V Spectral Ratio considering the population distribution in these areas as well as the existence
Shear Wave Velocity of a large number of these areas in sedimentary region, the significance of the
Site Effect study of seismology and earthquake engineering for earthquake retrofitting

and reduction of the risk of earthquakes has been increased. A phenomenon

that enhances damage during the earthquake, even at great distances is the site
effect. Mexico City earthquake, occurred in the epicentral distance of 300 km and caused damage, is a clear example of
the enhanced damage caused by site effect. Thus, this study emphasizes on the site effect and underground structures
affected by shear wave velocity in earthquakes.

Introduction

To assess the seismic hazard of a given site, it is important to have information about the underground structures. For
instance, the average of shear wave velocity down to a certain depth has an important role in many seismic codes. In
some cases, the average of shear wave velocity to the seismic bedrock has to be known. Although there are some
methods such as seismic refraction and reflection or downhole and crosshole to obtain this information, the drilling of
boreholes or active source methods contain efforts or limitations in urbanized areas especially if the areas covered by
sediments with tens or hundred meters of thickness. In this situation, the single station method that relies on
measurements of the noise wave field can give us acceptable information about seismic bedrock in a short time.

Methodology and Approaches

Rayleigh wave ellipticity as a function of frequency is closely linked to underground structure, i.e., shear wave velocity
profile and sediment thickness. The possibility to calculate these underground properties by inverting ellipticity curves
has recently been shown. This technique enables the Rayleigh wave ellipticity to be recovered over a wide frequency
range by using ambient noise recordings. Based on random decrement technique, this method eliminates all wave types
except Rayleigh waves.

In this research, the ambient noise data from 24 sites in the urbanized area of Kerman City were collected. Data for this
research were taken from two areas, One area was chosen in the urbanized area of Kerman City and the other one was
chosen from outside of the Kerman City to check the multiple ellipticity peaks that can be the result of multiple strong
impedance contrasts in the ground structure or of higher mode dominance in certain frequency ranges as possible
signature of low-velocity zones. We used modified neighborhood algorithm to extract shear wave velocity profiles and
depth of seismic bedrock in the Kerman district from the Rayleigh wave ellipticity.

Results and Conclusions

Inversion of Rayleigh wave ellipticity can give us useful information about the underground structure. It is a cheap and
fast method, but as the inherence of this method, we must consider that we have analyzed the wave field and the
resolution is not the point of this method. In an urbanized area, the single station inversion of Rayleigh wave ellipticity
can give us acceptable information about the urbanized area.

In this study, we have extracted the information about the underground structure as the Vs30, the depth of seismic
bedrock and the dominant frequency of soil. Moreover, we have compared the results of this study with the results of
previous studies. For the case that we have multiple ellipticity peaks, we have used the data above an aqueduct in which
the shear wave velocity model clearly shows a low-velocity zone.




