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Analytical solutions for slightly inclined single piles under simultaneous axial
and lateral loading by subgrade reaction method
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Abstract: The lateral deformations and internal forces of the slightly inclined single pile under axial and lateral loads were investi-
gated, and the analytical solutions were deduced when the coefficient of subgrade reaction is a constant. The relevant computer pro-
gram was developed with Fortran language, and a comparison with the model test results was made to show their validity. The calcu-
lation results indicate that both the maximum displacement and bending moment increase approximately linearly with the increase of
the initial inclination angle of pile shaft, and their changing rates increase with the increase of the axial load. The maximum dis-
placement and bending moment increase with the increase of the axial load, and their changing rates increase with increases of the
initial inclination angle and the axial load. When pile head is free, the distance between the position of the maximum bending mo-
ment and ground increases when the initial inclination angle of pile shaft increases, and its changing rate decreases when the initial
inclination angle of pile shaft increases or the moment load decreases. The distance between the position of the maximum bending
moment and ground approximately decreases linearly with the increase of the axial load. The presented solutions make the calcula-
tion of lateral pile responses more accordant to engineering practice.
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Fig.1 Schematic diagram of a slightly inclined single pile
under vertical and lateral loads
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Fig.2 Stress analysis of pile element above ground
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Fig.3 Stress analysis of pile element under ground
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