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Comparison of 1-g and Centrifuge Model Tests for Similitude Laws
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Abstract

The centrifuge and 1-g shaking table tests were performed simultaneously to compare the dynamic behaviors of loose
sands of the same geotechnical properties. The prototype soils were 10 m thick liquefiable loose sands. The geometric
scaling factors were 20 for 1-g and 40 for centrifuge tests. The excess pore pressure, surface settlement, and acceleration
in the soil were measured at the same locations in the 1-g and centrifuge tests. The total excess pore pressure from
development to dissipation was measured. In the centrifuge test, viscous fluid was used as the pore water to eliminate
the time scaling difference between dynamic time and dissipation time. In the 1-g tests, the steady state concept was
applied to determine the unit weight of the model soil, and two different time scaling factors were applied for the dynamic
time and the dissipation time. It is concluded that the 1-g tests can simulate the excess pore pressure of the prototype
soil if the permeability of the model soil is small enough to prevent dissipation of excess pore pressure during shaking

and the dissipation time scaling factor is properly determined.
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