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Analytical fitting method for axial load-displacement

curve of top-uplift piles
YANG Bilian, MA Hailong
(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: For the test data processing problem of top-uplift piles, the load transfer analytical method
and measured data fitting were adopted, and an analytical fitting method for axial load-displacement curve
of top-uplift piles was proposed. Firstly, it was assumed that the pile side soil conformed to bilinear
hardening load-transfer function, and a set of analytical solutions to the load-displacement curve under
axial load of top-uplift piles was deduced. Then, the transfer function curve of pile side soil was fitted
through the measured data to get calculating parameters such as shear stiffness coefficient and elastic limit
displacement. Finally, the complete load-displacement curve of top-uplift piles was obtained by the above
analytical solutions. The calculated load-displacement curve of this method was compared with the
measured curve, and the goodness of fit of both was high. This analytical fitting method can accurately
reflect the load-displacement characteristics of top-uplift piles under axial load and it can also be used to
calculate the load-displacement curve of top-uplift piles in layered foundations. Different from the load
transfer displacement coordination method, this method does not need to measure the transfer function of
each soil layer., so the process of calculation is simpler and faster. In addition, it provides a theoretical
calculation method for predicting the properties of pile foundation with different pile diameters and length
on the same site.
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