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Damage analysis of volcanic ash embankment collapse in The 2011 off the Pacific coast of
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Abstract

A large-scale slope failure of embankment, which consists of volcanic sediment, at Aizu-Wakamatsu City in
Fukushima Prefecture occurred due to The 2011 off the Pacific coast of Tohoku Earthquake. Some signatures of
liquefaction have been observed in the collapsed embankment. When investigating the embankment slope failure
mechanism, it is necessary to study the effects of particle breakage. In this study, some static and repeated triaxial
tests were conducted for the soil material sampled from the site in order to investigate the change of the particle size
distribution with isotropic consolidation stress and shear stress and the effect on the shear strength characteristics due
to the particle breakage. From the test results, it was revealed that the sampled soil, subjected to the effective
isotropic consolidation stress of 100kPa or less, increases the particle breakage amount rapidly and the shear
resistance angle is significantly reduced with the increase of the particle breakage amount. Subsequently, seismic
deformation analysis was carried out for the slope failure of the embankment based on the mechanical properties
obtained in the test. As a result, a reasonable analysis result was obtained by considering the calculated residual
strength based on the liquefaction strength curve and the reduction characteristics of shear resistance angle due to

particle breakage.

Key words: volcanic sediment, particle breakage, liquefaction, triaxial compression test, Newmark’s method
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