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Numerical study on behaviors of lengthy pile in two-layer soil
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Abstract: Based on a 3-dimensional finite element method (3D FEM) , the behaviors of lengthy pile in two-layer
soil have been studied. The stress-strain relationships of pile concrete are simulated by a linear elastic model, and
that of the soil is simulated by a nonlinear elastic model developed by Duncan and Chang. A special thin-layer
element model developed by Hohai University is used to simulate the non-linear displacement between pile and soil.
The calculated results show that, for the hard-soft two-layer soil structure, in which the upper soil is hard but lower
soil is soft, both of the ultimate load acting on pile cap and the ultimate friction resistance acting along the pile side
are increasing nonlinearly with increasing the thickness of the upper hard soil from zero to the length of pile; and for
the soft-hard soil structure, in which the upper soil is soft but lower soil is hard, both of the ultimate load and the
ultimate friction resistance are decreasing nonlinearly with increasing the thickness of the upper soft soil from zero to
the length of pile. The distributions of the shaft load and side resistance along the depth are different for different

hard-soft and/or soft-hard soil structures. The large changes in side resistance can be found at interface where soil
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changes from hard to soft or from soft to hard. The instability of the lengthy pile is resulted from the fail of the soil

around the pile.
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Tab.1 Values of parameters for foundation soil
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Tab.2 Values of parameters for thin-layer element
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Tab.3 Schemes for hard-soft two-layer soil structure
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Fig.2 Load-settlement curves Fig.3 Influence of hard soil thickness on behaviors of pile
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Fig.4 Distributions of pile shaft load
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Fig.5 Distribution of pile side resistance
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Fig.6 Relationships between load and stress level (1)
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Fig.7 Load-settlement curves Fig.8 Influence of soft soil thickness on behaviors of pile
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Fig. 10  Distributions of pile side resistance
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Fig. 11 Relationships between load and stress level (II)
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