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Fundamental study of finite element analysis of piles modeled by elastic subgrade-reaction method
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A pile is often modeled as a beam on nonlinear elastic foundation so as to take the effect of sub-
grade reaction into account. Nevertheless, it is not an easy task to solve such a beam problem
analytically. Recently, the performance-based design concept has been introduced and its possi-
ble inclusion in the design codes is being studied in the field of civil engineering. In this con-
junction, the accurate evaluation of coefficient of subgrade reaction will become inevitable.
Against these pieces of information, we propose two finite element formulations for the analysis
of beams on nonlinear elastic foundation. One formulation is for the ordinary analysis where the
deformation of a beam is computed. The other formulation is for the back analysis where the co-
efficient of subgrade reaction is determined while the deformation of a beam is given. The valid-
ity of the two formulations is demonstrated by solving numerical examples.
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