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Effect of superstratum on seepage failure in two-stratum dike foundations//LIANG Yue! >3 CHEN Jian-sheng® * CHEN
Liang' 23 SHEN Jian-giang® * 1. Key Laboratory of Ministry of Education for Water Conservancy and Water Transportation,
Chongqing Jiaotong University ~ Chongging 400074  China 2. Key Laboratory of Ministry of Education for Geomechanics and
Embankment Engineering  Hohai University ~ Nanjing 210098  China 3. Geotechnical Research Institute of Hohai University
Nanjing 210098  China

Abstract Based on the situation whether or not the superstratum and the underlying sand layer have compatible deformation the
superstratum was conceptualized as the rigid one without deformation and the flexible one with compatible deformation. The two
kinds of extreme conditions were simulated by laboratory tests for the seepage failure in two-stratum dike foundations. The soil
failure the seepage discharge the grain size of piping sands and the composition of eroded soils were analyzed. It was found that
cavities easily occurred on the contact surfaces in the two-stratum dike foundation with the rigidity superstratum during the seepage
failure. The dike foundations with the flexible superstratum had stronger anti-seepage failure capability. Meanwhile the grain
composition analysis of the piping sands and eroded soils indicated that coarse particles easily drained from the dike foundations
with the flexible superstratum during the seepage failure. The seepage fields during the seepage failure were simulated and the
hydraulic gradients at various seepage failure stages. The causes for the difference in tests on the two kinds of superstrata were
analyzed. A comparison between the two tests indicated that the compatible deformation of the superstratum and the underlying
sand layer could effectively prevent the seepage failure. The flexible superstratum was suggested for the construction of two-stratum
dike foundations so as to improve the compatible deformation of the superstratum and the underlying soils.

Key words seepage failure compatible deformation two-stratum dike foundation grain size analysis hydraulic gradient
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