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Comparative Analysis for Seepage Failure of the Soil Underneath

Sheet-pile and Submarine Pipeline

LUO Cheng-cai, GAO Fu-ping
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract

Seepage failures of the foundations for sheet-pile and submarine pipeline are typical issues in the
hydraulic engineering. The seepage-field around the sheet-pile and that around the shallowly- embedded
submarine pipeline in ocean currents are numerically modeled with the finite-element method. The
numerical results indicate that the maximum hydraulic gradient locates at the bottom of the sheet-pile.
Nevertheless, the maximum hydraulic gradient in the pipeline foundation locates at the intersections of the
pipeline with the seabed surface. Comparisons of the seepage-field characteristics are made between the
numerical and analytical solutions. As the reference of the location of the maximum hydraulic gradient and
the direction of the seepage force, the critical hydraulic gradient for flow-induced seepage failure of the
foundation for submarine pipelines is further deduced.

Key words: seepage failure; submarine pipeline; sheet-pile; critical hydraulic gradient



