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The influence of local site conditions, particularly the characteristics of soil layers overlying the engineering bedrock, on seismic ground motion is widely recognized. Seismic design codes often address these effects through simplified site classification schemes, typically based on the average shear-wave velocity of the upper 30 meters (Vs30) of soil. However, such an approach may be inadequate in regions where deep, stiff soil exist above the seismic bedrock.
In the Algiers region, a significant portion of the urban area is underlain by fresh blue marls, with thicknesses often exceeding 150 meters before reaching the bedrock. These marls exhibit increasing stiffness with depth and may attain shear-wave velocities exceeding 600 m/s at depths around 30 to 40 meters. In several site-specific seismic studies, such fresh marls are frequently assumed to represent the engineering bedrock.
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2- Introduction
This study investigates the impact of bedrock depth on seismic site response through one-dimensional equivalent-linear ground response analyses. The selected site is located in Algiers; it is intended for the construction of an important infrastructure project within the meaning of the RPA2024.
A comprehensive site characterization was conducted, incorporating geotechnical and geophysical data, laboratory tests, and an ambient noise measurement (HVSR) to identify impedance contrasts and locate the bedrock interface. 
The stratigraphic log reveals several impedance contrasts before reaching the substratum (Vs800), which lies at a depth exceeding 150 m. In addition to the conventional 30 m–thick model, alternative models truncated at each identified contrast were also considered.
The comparative analysis of free-surface seismic response revealed that deeper bedrock generally leads to less amplification. The deeper the considered substratum, the longer the periods that are captured, resulting in increased amplification around these periods. This causes a shift in the spectral amplification toward longer periods compared to the 30 m-thick model. Consequently, in the short-period range, which is most relevant for the project structures, the amplification is reduced.
These results have significant implications, particularly in economic terms, for seismic site classification. They highlight the importance of considering the actual depth of the engineering bedrock, as revealed by HVSR spectral ratio measurements.
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