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A calculation method for design of the stabilizing
piles embedded in various strata
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Abstract ; Stabilizing piles embedded in various strata are extensively used for practical slope reinforcement or
landslide control. Mechanical behaviors of the fixed segment in various strata have significant influence on
stability of the reinforced slope. Equivalent ground coefficient of elastic resistance is suggested to solve this
problem in current specifications in China. But the corresponding calculation results are not generally
consistent with the actual pile responses. the slide-resistant piles are usually embedded in four basic types of
strata including the soil-soil-soil type, soil-soil-rock type, soil-rock-rock type, and rock-rock-rock type. Based
on analysis model of laterally loaded beam on elastic foundation, internal forces and displacements of the fixed
segment are provided respectively with considering actual ground coefficient of elastic resistance of each strata
and continuity of internal forces and displacements of the pile at interfaces of adjacent strata. Analysis of some
practical engineering examples show that the calculation results obtained using the proposed method are in good
agreement with those computed using numerical simulation method and finite difference algorithm for the pile.
In particular, the computation procedure of the proposed method is easier and more convenient for practical

application than the existing methods.
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Fig. 1 General analysis model of a stabilizing

pile embedded in various strata
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strata in which a stabilizing pile embedded
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Table 1 Dimensionless coefficients of a pile in the case of soil-soil-soil type
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Table 2 Dimensionless coefficients of a pile in the case of soil-soil-rock type (i =3 or h,<z<h)
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Table 3 Dimensionless coefficients of a pile in the case of soil-rock-rock type (i =2 or b, <z<h,)
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Table 4 Dimensionless coefficients of a pile in the case of rock-rock-rock type (i=1or 0<z<h,)
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Fig. 3 Cross section of a practical slope reinforced

with stabilizing piles
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Table 5 Main physical and mechanical parameters

of the slope reinforced with stabilizing piles
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Fig. 4 Three dimensional numerical simulation

model of a practical slope
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of the fixed segment of piles of the practical example

Internal forces and displacements
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and displacement ofthe sliding bed in practical slope
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Table 6 Calculation results of the pile embedded

in two layers of soil
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Fig. 8 An example of a laterally loaded pile embedded

in three layers of soil and its calculation results
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Fig. 9 Calculation results of the fixed end

of the pile in three layers of rock strata
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