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Abstract
With the rapid development of urbanization, the growing demand for infrastructure
construction has placed higher requirements on the efficiency and accuracy of pile
foundation design. However, traditional manual calculation methods, characterized by
cumbersome processes, time consumption, and susceptibility to human error, are
gradually unable to meet the needs of modern engineering. This has driven the
development and application of automated design tools.

This study aims to develop an automated program for calculating the bearing capacity
of piles in layered and single-layer soils, thereby improving design efficiency and
accuracy. The program integrates various soil models and design standards, taking
into account the characteristics of different soil layers and pile conditions. It
effectively addresses the base bearing capacity and shaft friction of piles under
various soil structures, enabling accurate calculation of the ultimate bearing capacity
of piles.

Users can input relevant design data, including soil parameters, pile dimensions, and
shapes, through the program’s user interface. Based on static mechanics formulas and
frictional analysis models, the program utilizes multiple analysis methods (e.g., API
method, Meyerhof method) to calculate the bearing capacity. It generates clear
graphical and numerical results, illustrating the trend of bearing capacity variation
with depth.

To ensure the accuracy and reliability of the program's calculations, comparisons were
made between the program's results, manual calculations, and outputs from the APILE
software. The results demonstrate that the program can provide precise bearing
capacity calculations within a reasonable margin of error and maintain stability and
consistency under different soil and pile conditions.

Keywords: interlayered soil, automated program, axial bearing capacity, open-ended
pile
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