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Effectiveness of double steel sheet pile structures in river levees

focusing on sand boiling occurrence and piping progression
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Effectiveness of double steel sheet pile structures in river levees
focusing on sand boiling occurrence and piping progression

Kazuki KONDO!, Kenichi MAEDA?, Ami OKUWA?, Kazuma SASAKI!

1 Nagoya Institute of Technology Graduate School, Engineering major Environmental City Program
2 Nagoya Institute of Technology Professor, Advanced Disaster Prevention Engineering Center

3 Nagoya Institute of Technology Graduate School, Social Engineering Program

Abstract

Due to frequent water disasters and earthquakes, reinforcement techniques using double steel sheet pile structures have
recently been proposed for river levees. However, insufficient studies have been conducted on the seepage
characteristics of double steel sheet-pile type structures, such as sand boil dynamics and piping progress under the levee
body. In this study, simple model experiments and 3D FEM seepage flow analysis were conducted to determine the
effect of river levees reinforced with double steel sheet piles on the progression of sand boils and piping. The model
test results confirmed that the double steel sheet-pile type structure was ineffective in suppressing the generation of
sand boils. Otherwise, the steel sheet piles on the levee's inner side suppressed the propagation of the piping holes. The
seepage flow analysis suggested that the seepage velocity was concentrated around the steel sheet pile. The inner side
of the levee in the double steel sheet pile-type structure had an increased upward seepage velocity, which may have

resulted in the generation of sand boils.

Key words: Double steel sheet pile type structure, Sand blowing occurs, Piping progress, Simple model experiment,

Seepage flow analysis
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