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Abstract: Most of the previous studies were based on the linearly elastic or linearly elastic-plastic horizontal
load transfer model for the laterally loaded piles undergoing axial load. In order to improve the calculation
and design accuracy of axially and laterally loaded piles,considering the P —A effect caused by axial force
of piles using the axial load transfer method, this paper proposes a nonlinear analysis approach based on hy-
perbola load transfer model to calculate the lateral response of elevated piles embedded in layered soils. The
nonlinear finite difference solutions of the deformation and internal force for the pile shaft are obtained,and
the relevant computer program is developed by MATIL.AB software. The accuracy of the nonlinear solutions
is verified by utilizing the model test and the finite element calculation based on the field test. The calcula-

tion results showed that the results obtained by the nonlinear approach are in good agreement with the
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model test and finite element data. Besides, the results calculated by the approaches with different load

transfer models are compared under different load levels. The nonlinear characteristics of pile-soil deforma-

tion cannot be ignored in calculation of lateral pile responses under large load.

Key words: pile under axial and lateral load; P —A effect; hyperbolic model; nonlinear solution; finite

difference method
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Fig. 2 Force diagram of pile segment in the 7th soil layer
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Fig. 3 Different load transfer model
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Fig. 4 Diagram of the discretion of piles
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