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Deformation calculation method of double-row stabilizing piles
in slopes based on kinematical limit analysis
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Abstract: Based on the upper limit method, the plane rigid frame model and beam-on-elastic-foundation
model , the deformation of the structure in the slope reinforced by double-row piles was analyzed; the rationality
of the proposed method was verified by numerical simulation, and then the six factors affecting the displacement
of the double-row piles were studied using the proposed theoretical calculation method. Results show that the dis-
placement of double-row piles is greatly affected when the ratio of the thickness of connecting beam to the pile
diameter is less than 0.7, the ratio of embedded length to loaded length is less than 0.8, and the pile diameter is
less than 1.0, and it shows obvious nonlinear characteristics; it is also significantly affected by the elastic modu-
lus of the pile, but it shows a nearly linear characteristic. For the slope reinforced with double-row piles, the
thickness of the connecting beam, length of the embedded section, pile diameter, elastic modulus of the pile
body can be appropriately increased, or the measures, such as grouting, to improve the mechanical properties of
rock and soil around the piles can be taken. The research results can provide references for similar projects.
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Fig.1 Structure layout diagram
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Fig.2 Failure mechanism of a piled slope
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Fig.3 Analysis model of double-row pile structure
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