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Application of the transverse isotropy in the piled slope
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Abstract: This paper discussed the transversely isotropy and heterogeneity of the slope and analyzed
the calculation method considering transverse isotropy and heterogeneity. The anti-skid moment
calculation formula of the soil and the anti-slide pile was developed by the limit equilibrium method.
Calculation method of slope reinforced by anti-slide piles considering soil strength transversely isotropic
and heterogeneous was developed by modifying the safety factor calculation for the anti-skid moment
calculation formula of the soil and the anti-slide pile. The situ case showed that when the horizontal
cohesion was assumed to be a constant, the relative error of the safety factor of the transversely isotropic
slope was less than that without considering the transversely isotropic nature of the soil strength, which
meant that it is necessary to consider the transversely isotropic nature of the soil strength in the anti-slide
pile reinforced slope engineering.
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Fig.1 Illustration of cohesion anisotropy
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Fig.2 The stress state of the element at different positions
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Fig.3 Cohesion with depth
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Fig.4 Circular transversely isotropic heterogeneous slope
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Fig.5 Slope section with anti-slide pile
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Tab.1 Soil parameters
R R EEfM kR AL
/(KN-m3) /kPa /° /MPa “
18 10 13 4.8 0.3
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Tab.2 Calculation of ultimate lateral pressure of anti-slide pile on slope

k y c ® D> N, g 2 A D%E P iR
2 18.5 10 13 0.9 1.58 3.77 0.87 3.29 48.79 160.88
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Tab.3 Calculation of safety factor of side slope reinforced with anti-slide piles
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Tab.4 Summary of the safety factor of non-homogeneous soil slope
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