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Abstract
Recent advancements in geotechnical engineering have driven a detailed exploration of the Horizontal to Vertical Spectral Ratio (HVSR) and Multi-channel Analysis of Surface Waves (MASW) methodologies in near-surface geophysics. While HVSR excels in discerning shear wave velocities (Vs) across diverse geological conditions, our recent study takes a novel approach by simultaneously incorporating machine learning (ML) to analyze both HVSR and MASW datasets. Numerical simulations affirm the effectiveness of MASW in estimating shear wave velocities and layer thicknesses, establishing it as a valuable tool for subsurface characterization.

The core of our investigation involves a comparative analysis of HVSR and MASW methodologies, uniquely enhanced by the concurrent application of ML to extract insights from both methods regarding subsurface dynamics. ML algorithms were specifically employed to discern intricate patterns and relationships within the datasets obtained from HVSR and MASW, enabling a simultaneous and nuanced interpretation of the results. This ML integration not only fine-tunes shear wave velocity estimates but also introduces a sophisticated layer of analysis to geophysical data. To synthesize these diverse insights, we employed advanced 3D interpolation techniques coupled with ML algorithms, resulting in a realistic geological-geotechnical model that surpasses traditional characterization methods. This groundbreaking approach not only advances near-surface geophysics but also establishes a foundation for more sophisticated and informed practices in geotechnical engineering, especially in seismic hazard assessment and site response analysis. The simultaneous use of ML in analyzing HVSR and MASW datasets proves particularly beneficial in diverse geological settings, enhancing our comprehension of seismic energy diffusion in soils.
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