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Abstract

Conventional liquefaction assessment procedures assume that increasing the
vertical effective stress (due to increased applied pressure from the
foundation and structural load) improves the soil's resistance to liquefaction.
This study aimed to investigate the effect of increased applied pressure from
the foundation on a saturated sandy soil surface on the liquefaction onset time
under cyclic loading, resulting foundation settlement, and pore water pressure
variations, focusing on the interplay between the effects of vertical effective
stress and inertial forces. Experiments were conducted using a square
foundation model (0.1m x 0.1m) placed on the surface of a fully saturated
river sand sample with a relative density of 47%. Two different pressures (1
kPa and 2 kPa) were applied. The sample was prepared in a rigid soil box and
subjected to horizontal sinusoidal motion using a shaking table with a
frequency and acceleration of 0.2g and 2 Hz. Readings of excess pore water
pressure (EPWP), acceleration, and settlement were monitored using
specialized sensors. Using similitude laws and calculated liquefaction
parameters, the results demonstrated that liquefaction occurred earlier and
more intensely under higher foundation pressures. This indicates a dominant
role for mass inertia, which generates higher shear stresses in the soil beneath
the foundation, thereby overriding the stabilizing effect of increased effective
stress. These findings advocate for a revision of current liquefaction
assessment protocols to incorporate dynamic soil-structure interaction
(DSSI), particularly the contribution of structural inertia, when evaluating

liquefaction potential for heavily loaded foundations.
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