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Effect of Seepage Channel Evolution in Heterogeneous Sand—Clay
Interbedded Levee Foundation on Slope Stability

REN Zhonggang
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Abstract; To explore the evolution law of seepage channels in heterogeneous sand—clay interbedded embankment foundations and
its influence on slope stability, through indoor seepage tests and large—scale slope physical model tests, the evolution characteristics
of pore water pressure and overall slope failure time were analyzed from three aspects: channel depth, longitudinal position, and
quantity. The indoor tests found that the permeability of sand and clay was significantly different. When the hydraulic gradient was
4.5, piping occurred at the sand—clay interface, forming a concentrated seepage channel. The results of the slope model tests
indicated that as the channel depth increased, the failure time decreased significantly while the peak pore water pressure increased;
the closer to the toe of the slope, the faster the hydraulic response, with the shortest failure time (2.9 hours) and the highest peak
pressure (41.20 kPa) ; the increase in the number of channels formed a local seepage network, which advanced the failure time
and increased the peak pressure; the dominant seepage channels accelerated the accumulation and dissipation process of pore water
pressure, causing instability of the heterogeneous sand—clay interbedded slope. The research results can provide a reference for the
identification of seepage risks and the optimization of control measures in heterogeneous soil layers.
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Fig.3 Changes in pore water pressure under different
channel depths
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different vertical positions
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Fig.7 Changes in pore water pressure under
different channel quantities
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Fig. 8 Variation of overall slope failure time under
different numbers of channels
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Fig. 9 The influence of seepage channels on slope stability
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