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During the last two decades, seismic noise measurements have been increasingly used in gravitational hazard
assessment for both investigation and monitoring purposes. The wide frequency range allows ambient vibrations
to be applied for investigating geological and civil engineering structures in a great variety of sizes, from the
lithospheric or crust scale to a few m-thick landslide and rock column or buildings. On unstable slopes, ambient
vibrations have been applied in very different ways for reconnaissance, depending on the investigation purpose
and the landslide type. The simplest way to extract information from ambient vibrations on a given site is to
perform single-station measurements with a 3-C sensor and to process the records computing Fourier spectra of
the three components or the spectral ratio between the horizontal and vertical components (the so-called H/V
method). On landslide sites, several studies revealed significant spectral amplification at given frequency and
polarization of the wave-field in the direction of maximum slope displacement.
They show that different characteristics of the seismic noise (resonant frequencies, polarization, and spectral
amplification) could be used from the spectral analysis of the motion or of spectral ratios for characterizing the
landslides. For cliff-like sites, this study aims to identify the pertinent and applicable parameters that could be
extracted from ambient vibrations and used to gain information on the prone-to-fall column geometry. We first use
2D numerical modeling for better understanding the influence of the rear fracture characteristics (wideness w and
depth L) on the horizontal motion H(f), as well as on the spectral ratios H(f)/V(f) and H(f)/Hr(f), where Hr(f) is
the horizontal motion measured at a reference site. We then identify the seismic parameters able to characterize
the column decoupling and we compare numerical results to data acquired at two rocky sites exhibiting cliff-like
geometry. During this study, the influence of other internal factors like presence of additional fractures and of an
interbedded soft layer (Figure 1) is also tested.


