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1. Introduction

Shear-wave velocity (Vs) has long been known to be an essential proxy evaluating the dynamic properties of soils. The average shear-wave velocity in the top 30m (Vs30), is widely used around the world, including

in Israel by the Standards Institute of Israel (SII 413). In order to evaluate the Vs profile over the shallow subsurface, several seismic methods were developed: Multichannel Analysis of Surface Waves (MASW) over

its three components, Refraction Microtremor (ReMi), Extended Spatial Auto-Correlation (ESAC), refraction, etc. Most of these methods are based on Fourier transformation from the time-space domain into the

frequency-velocity domain, and picking the fundamental curve from the dispersion image. It is common to divide these methods into two groups: Passive methods are based on recording ambient noise, versus

active methods, characterized by recording an active source (accelerated weight, explosive, or sledgehammer, which is usually most common due to its simplicity and convenience).

3. Methods

Active method: Multichannel Analysis of Surface Waves (MASW).

2. Motivation

Previous studies show that using a sledgehammer as an active source limits the dispersion image at the low frequencies (Park et al., 2007), and it is not sufficiently clear for picking the dispersion curve. In passive

methods, the source is undetermined and could be characterized by lower frequencies. Therefore, deeper information could conceivably be available (the lower the frequency, the greater the depth of the shear-

wave profile). It follows that the passive methods can produce better dispersion images at the lower frequencies, while the active methods are clearer for the higher frequencies. Hence, merging the spectrum of

the two methods can enhance the clarity of the final dispersion image (Lontsi et al., 2016). A clear dispersion image is characterized by lower uncertainty of the final Vs profile. To test this concept, we compared

dispersion images from the two different methods at three sites.

4. Work area

Three sites were investigated: Beit Shean industry zone where the geology is mainly composed of clay and sandy sediments

of the Dead Sea Group overlain by several centimeters of asphalt. Ramla, where the geology in the first few meters composed

of clay followed by sand of the Kurkar Group. Finally, Leggio (near Tel Megiddo) where the geology is alluvium over

conglomerate of the Kurkar Group. The first two sites are located within a noisy environment, and the last one is in a "quiet"

area in which the environmental noise may be neglected.

5. Results

Passive methods: Refraction Microtremor (ReMi) and Extended Spectral Auto-

Correlation (ESAC).

6. Conclusions

At the "quiet" site, Leggio, where ambient noise is very low, the passive method is unexpectedly preferable over the active one. At the two noisy sites, Beit Shean and Ramla, although the environmental noise

was significant, the dispersion images calculated from the active surveys are clear for most of the spectrum. However, in all three cases, the integration of the active and the passive methods yields the best

dispersion image. The outcome of merging passive and active dispersion images will enhance the dispersion curve picking and therefore a better constraint over the inversion processing to extract the shear-

wave profile.

The dispersion curve of the

ReMi method derives from

the lower envelope of the

energy in the dispersion

image. However, in the ESAC

method, the picking is the

same as in the active (MASW)

method and aligned with the

peak energy.
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All data processing done by the WinMASW® Academy software ().
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