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A CENTRIFUGE SHAKING TABLE TEST OF AN EMBANKMENT
FOR EVALUATION DAMAGE PROCESS DURING EARTHQUAKES

Ryuichi IBUKI, Jun IZAWA, Tatsuya DOI,
SRENG Sokkheang, Kentaro UEMURA

In this study, we conducted a centrifuge shaking table test for evaluating the damage process of a 1:1
slope embankment during earthquakes. To observe the seismic behavior of an embankment during earth-
quakes in a centrifugal acceleration field, a high-speed digital camera was fixed on the shaking table and
took photographs at 100 fps under the centrifugal acceleration field of 50 G, which corresponds to intervals
of 0.5 seconds under a 1 G field. Accordingly, we could observe the damage process of an embankment up
to the sliding failure and the occurrence of tension cracks at the crest from the obtained digital images.
Furthermore, strain distributions inside the embankment were calculated with the particle image veloci-
metry (PIV) analysis at intervals of 0.5 seconds. The strain distributions clearly showed the following dam-
age process, (i) an embankment tends to compress before sliding failure; (ii) the shear strain concentrate at
the lower part of the embankment; (iii) the shear strain progresses into the inside of the embankment; (iv)
sliding failure occurs as soon as a sliding plane appears. In addition, we compared the maximum shear
strain that occurred at the lower part of the embankment with the stress-strain curve of the embankment
material. The results showed that the sliding plane appears when the maximum shear strain at the lower
part of the embankment reaches the shear strain at the failure of the embankment material.



