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Internal Erosion in a Foundation Soil under a Sand Levee and its Manifestation
on the Levee Surface
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River levees occasionally fail during flooding because of the mechanics of
internal erosion or piping within or below the levees. Current inspection methods cannot detect the
pipes until it manifests itself at the exterior sur-face. There is a strong need for non-destructive

techniques that can identify internal damage. In this study it was found that specific deformation
pattern appears on the surface of levees just above pipes. A method was established for estimating
the size and location of the pipes based on the characteristic shape of the de-formed slope. The
method was applied to levees, where significant sand boils occurred at the levee toe during recent
flooding events. In addition, a number of mini-ram soundings were conducted at small intervals to
identify the pipe locations in a more direct manner. It was confirmed that the penetration tests
were effective in detecting the pipe locations. The detected locations compared well with those

estimated from the surface topography.
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