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Abstract

The behavior of shallow foundations under seismic loading has been
extensively studied. Despite the abundance of studies addressing the seismic
behavior of shallow foundations, most previous studies have focused on
shallow foundations without considering the complex interaction between
foundation depth and surrounding soil disturbance, which may lead to
localized liquefaction and settlement greater than expected. However, the
response of these foundations and the effect of foundation depth on the
dynamic response are still not sufficiently understood, especially with regard
to soil disturbance caused by excavation and foundation placement. This
study aims to investigate the effect of embedment depth on liquefaction
initiation and resultant settlement. A square footing (0.1m x 0.1m) was tested
at three different depths: at the soil surface, at a depth of 0.03m, and at a
depth of 0.05m, maintaining a constant applied pressure of 1 kPa. Saturated
sandy specimens were prepared in a rigid soil box and subjected to sinusoidal
motion (0.2g, 2Hz). Excess pore water pressure, acceleration, and settlement
were recorded using specialized sensors. The results identified an
intermediate depth (approximately 10% of the liquefiable layer thickness) as
a "critical depth™ that significantly increases the risk of localized liquefaction
and substantial settlement. Therefore, it is necessary to consider soil
disturbance resulting from excavation and stress redistribution when
assessing the liquefaction of shallow foundations at different depths.
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