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Static loading tests to elucidate scale effects and fundamental failure mechanisms of

rockfall protective soil embankments
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Abstract

In recent years, there has been a growing concern in Japan about the increasing damage caused by falling rocks due to
the intensification of natural disasters. While the rockfall protective soil embankments, one of the countermeasures
against falling rocks, is a rational countermeasure with excellent workability, economic efficiency, and maintainability,
its performance design method has not yet been established. In this paper, static loading experiments using multi-
surface weights are conducted on three different scale models of soil embankments to understand the scale effect of
soil embankments. From the experimental results, load-penetration relationships and failure behavior of the soil
embankments were compared, and the scale effect of the models was discussed. Static loading tests using spherical
weights were also conducted on a small model, and the results were compared with those of the tests using multi-
surface weights. As a result, it was confirmed that the shape of the weights had no significant effect on the failure
behavior of the soil embankment and that the maximum loads of the two models were almost equal. Numerical analysis

using the 2D-DEM was also conducted to confirm the internal behavior of the soil embankment under static loading.

Key words: Rockfall protective soil embankment, Static loading experiment, Scale effect, 2D-DEM, Failure mechanism
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