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Calculation method on the minimum inserted depth of rigid
anti-slide piles in the stable layer with oblique top surfaces
in the downslope area
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Sichuan 610031, China; 2. Department of Geological Engineering, Southwest Jiaotong University,
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Abstract: In order to calculate the minimum inserted depth of rigid anti-slide piles in stable soil with oblique top surface in the
downslope area of the piles in a reinforced slope under a specified factor of safety, according to elastic-foundation-coefficient
method under oblique top surface of the ground to determine lateral compressive stress on the soil mass surrounding embedded
segment of the pile, together with plasticity limit analysis method to compute lateral ultimate bearing capacity related to dip
angle of the slip surface in the downslope area of the piles, a computation procedure for the minimum inserted depth is proposed
on the basis of the limitation condition that the maximum compressive stress is not more than the ultimate bearing capacity. The
relationship between the minimum inserted depth and the dip angle can be determined. Analysis results of a practical example
show that the minimum inserted depth of anti-slide piles increases nonlinearly with the dip angle, and changes significantly
within the range of 10° ~ 30°; Cohesion, internal friction angle- and unit weight of the stable layer have clear effect on the
minimum inserted depth, and there are negative correlations between them. The minimum inserted depth of the pile obtained by
the proposed method is about 18% smaller than that obtained by the traditional method considering the oblique condition of the
slip surface in the downslope area of the piles.
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Fig. 1 Analysis model of stable layer with oblique top surface in the

downslope area of embedded segment of anti-slide piles
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Fig. 2 Sketch map of a landslide example reinforced with anti-slide piles
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Fig.3 Inserted-depth-dependent variation curve of design maximum
lateral stress and the ultimate loading capacity on the stable layer in the

downslope area of embedded segment of the pile in the example
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Fig. 4 Internal forces of a anti-slide pile under its minimum inserted

depth in the example by the proposed method
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slip surface under various cohesions
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