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Analysis and countermeasures of landslides in high fill embankments
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Abstract: Taking the instability of a high fill embankment slope at a highway interchange ramp as an example, this study
comprehensively considers the influence of original terrain topography, geological lithology, and construction technology on
the stability of embankment slopes. It analyzes the deformation characteristics and failure mechanism of the soil-rock binary
structure embankment slope, suggesting that the rock-soil interface may be the weakest zone of the embankment slope rather
than the fill interface. Besides, based on the landslide analysis and instability evaluation, the failure mechanism of the fill slope
was further verified by ABAQUS finite element analysis software, and the stress state of the anti-slide pile support structure
was analyzed. It is concluded that the sliding surface of the landslide is mainly located at the rock-soil interface, and exhibits
a polyline shape. Applying bench excavation, wide platforms, and anti-slide pile support can effectively suppress the
deformation of embankment slopes, while drainage measures should be strengthened. Under the action of anti-slide pile
support, the potential sliding surface of the high fill embankment slope exhibits evolutionary failure from deep to shallow
layers. The stress on the pile body above the sliding surface gradually decreases, forming a “triangular” high stress zone at the
sliding surface. The stress of the pile body in the pile-soil contact section below the sliding surface is mainly concentrated in
front of the pile. The main bending section of the pile body is below the potential sliding surface. The main thrust area of the
pile body is 1/5-1/3 of the pile length above the sliding surface, while the main resistance area is in the front part of the pile
below the sliding surface.
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Table 1 Physical and mechanical parameters of rock and soil
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Table 2 Calculation of landslide stability
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Fig. 5 Proposed embankment filling
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Table 3 Stability calculation of high fill embankment
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