B ER J. JSNDS 44-4 357-364 (2026)

EBHKIICKD/INTE JIHE
XPR EFRMPBRETNERIAD
&5

NEIEE] - AR - BB - FEK

RS

Countermeasures for Seepage Failure of River Embankment using
Foundation Drainage Work and Its Development into
Surface Covering Work against Overtopping

Takeshi Kobaka', Taka-aki OkamoTo', Shoshi NATSUME” and Keita LEE®

Abstract

This study investigated appropriate reinforcement methods to enhance the resilience of
river levees against seepage and overtopping using small-scale model tests. In terms of seepage,
we elucidated the mechanism of piping, which occurs particularly in river embankments
constructed on highly permeable foundations, leading to small slip failures at the slope toe that
progress and ultimately result in levee breaches. Based on these insights, we demonstrated the
efficacy of foundation-drainage work as a reinforcement method for levees. Concerning
overtopping, we concentrated on the most practical measure, namely, the surface covering
method, and elucidated the mechanism by which levee breaches occur. Specifically, we identified
that levee failures are induced by the erosion of embankment materials at the slope toe due to
overtopping water and piping that develops beneath the surface covering work owing to internal
erosion. However, integrating drainage work or foundation drainage work with surface covering
can effectively prevent levee breach.
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