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Ambient vibration techniques such as the H/V method and the more advanced array
technique have the potential to significantly contribute to site effects evaluation, in
particular in urban areas. Within the SESAME European project (Site EffectS assess-
ment using AMbient Excitations) we investigated the nature of ambient seismic noise
in order to assess the reliability of these ambient-vibration-based techniques. Through
1D seismic noise modeling, the ambient noise is simulated for a set of various hor-
izontally stratified structures: (1) varying impedance contrasts and Poisson’s ratio of
one sedimentary layer overlaying bedrock; (2) varying thicknesses and impedance
contrasts of two sedimentary layers overlaying bedrock; (3) varying S-wave velocity
gradient of one sedimentary layer overlaying bedrock. The array analysis (conven-
tional f-k and high resolution f-k array techniques) performed for both vertical and
horizontal synthetics allowed to estimate the contribution of different seismic waves
(body/surface waves, Rayleigh/Love waves) to the characteristics of the H/V peak.
The physical composition of the ambient noise wavefield, and thus the H/V peak ori-
gin, depends not only on the soil characteristics, especially by the impedance contrast
between sediment and bedrock, but also on the noise source characteristics (distance,
depth). However, the H/V peak frequency observed on H/V curves always provide a
good estimate of the fundamental resonance frequency whatever the H/V peak origin
(Rayleigh waves ellipticity, Love waves Airy phase, or the S-wave resonance). On the
contrary, for the models considered here, the H/V peak amplitude always overesti-



mates the site amplification factor.


