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Nonlinear passive earth pressure

WU Ming, XIA Tangdai, XU Junping, SUN Miaomiao

(1. Key Laboratory of Soft Soils and Geoenvironmental Engineering, Ministry of Education,
Zhejiang University, Hangzhou 310027, China)

Abstract: The nonlinear relationship between the passive earth pressures and retaining wall deflection is approxi-
mated using the general form of a hyperbolic equation. Based on the Mindlin elastic solution, an equation is inte-
grated for the horizontal displacement of any point of a vertical plane when a rectangular area with the plane is
subjected to uniform normal loading. The equation can compute the initial stiffness of hyperbola . The Log Spiral
theory is employed in computing the ultimate passive earth pressure which is one of the parameter of hyperbola.
The predicted results from the hyperbola match well the measured passive earth pressures.
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Fig. 6 Passive earth pressure anchor block test
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Table 1  Soil parameter
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c/kPa  @/°) E/MPa §/(°) u

20.4 47.9 35 40.72 10 0.33
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Fig. 7 Deformation of retaining wall

*2 FAESY

Table 2 Equation Parameters

/mm K, K> K3 Ky

Ui

Uy

0.013 49p *
0.009 147p *
/MN-m™

2.5059 24876 -0.0123 1.6461

2.5059 1.1064 -03136 0.5978
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Table 3 Ultimate passive earth pressure
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Iterative process of passive earth pressure
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