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Iran is one of the most seismically active countries in the world due to the collision between the Arabian and Eurasian
plate. According to the 4™ version of Iranian seismic building code (BHRC, 2016) 14 out of 18 metropolises of Iran
(Metropolis in Iran defined as the large city which is a signifiant economic, political, and cultural center with over 1 million
(or sometimes 500,000) inhabitants.) are located in areas with high and very high seismic risk hazard. Most of these cities
are located along valleys on soft unconsolidated sediments, a very common example of a 2D structure.

Based on many numerical studies, these structures can cause amplifications significantly higher than the corresponding
1D value (e.g. Bard & Bouchon, 1985). That means even moderate earthquakes can make causality for more than 25 million
peoples living in these areas.

In recent years, a series of studies have been conducted in metropolises such as Tabriz (Haghshenas et al., 2006) and
Mashhad (Akbari et al., 2011). However none of these studies have taken into account the 2D/3D effects. These effects are
strongly depends on the geometry of the valley. In shallow valleys, the wave-field is dominated by laterally propagating
surface waves generated at the valley edges while in deeper valleys the interference between surface waves with vertically
propagating waves gives rise to the evolution of a 2D resonance pattern (Roten et al., 2006). Any study without consideration
these multidimensional site effects could lead to an underestimation of ground motions.

Tehran, is an alluvial basin lies on a seismically active zone of northern Iran. As a road map for such studies in Iran,
we started to evaluate 3D modeling of Tehran alluvial deposits with ambient vibration techniques. Since the impact of an
earthquake is strongly linked to the seismic wave velocity in the subsurface structure, shear wave velocity represents the
most important parameter of the geophysical model. In this regard, surface wave methods of ambient vibration techniques
are very common techniques to retrieve the shear-wave velocity profiles. For using these methods, new campaigns of noise
measurement in Tehran Started from 2017 and up to now 26 arrays and around 300 single station measurements have been
carried out in the city. The single station measurements has been carried on following the SESAME H/V user guidelines
(SESAME, 2004) to verify preliminary evaluation about soil behavior in Tehran. Also in places with deep impedance
contrast, single station measurements could be able to extracted absolute value of the ellipticity in a restricted frequency
range (Hobiger et al., 2009).

Arrays measurements are processed in the frequency-wavenumber domain by using two beamforming methods. HRFK
and RTBF (Wathelet., 2018), actually the last one would improve the ellipticity resolution and also gives the ellipticity angle
that can be used as complementary observation for inverting dispersion curves.

It is also recommended to use MASW method (park et al., 1999) for shallow depths because combination of active and
passive methods can provide an experimental dispersion curve over a broad frequency band from surface to maximum

() International Institute of Earthquake Engineering and Seismology (IIEES)



SEE 8

reached depth (Maximum depth is about 1 / 2.5 of the maximum available experimental wavelength). The preliminary
results in the phase velocity — wavelength domain shows that the velocity exceeded 1000 m/s in most of the arrays at mid-
depth range in stations with good knowledge about shallow depths (MASW method), mid depths (arrays method) and deep
depths (ellipticity or earthquake data) we reached the velocity contrast at 750 m/s that is in accordance with previous studies
(Shabani et al., 2010) (Figure 1). However, according to the proposed geological models for Tehran sedimentary layers (e.g.
Engalenc., 1968), the Plio-quaternary alluviums of Tehran consists of homogenous cemented conglomerates estimated up
to 1200 m. Thus, it is necessary to deploy larger arrays or, if possible, using the large earthquakes to investigate the deeper
parts.
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Figure 1. a) The velocity — wave length curve for Pardisan station, west of Tehran, b) ellipticity of Rayleigh waves, c) Inversion of array dispersion
curve, d) 1D Shear Wave velocity.
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