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Fig. 1 Analysis of soil arching in pile’s square layout
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Fig. 3 Simplified distribution of pile’s skin friction
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Settlement calculation for rigid pile composite foundation
based on MATLAB-GUI algorithm

ZHANG Zhong-liu', LIU Ci-jun®, HE Ning', ZHOU Yan-zhang', GUO Jian-fei’, ZHOU Yu-juan’
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Ningbo Highway Construction
Headquarters, Ningbo 315192, China)

Abstract: With the wide use of rigid pile composite foundation, the calculation method for its settlement becomes
much and more important. Currently, we mainly take the results of the composite modulus method as a designing
reference, but this method is still not accurate yet when we handle soft ground for its exaggeration in pile’s function.
From the aspect of settlement generation mechanism, the settlement is caused by two main components; one is the
distributed stress on the top surface of the soil determined by soil arching effect; the other is the skin friction
distributed along the depth of the pile influenced by pile-soil relative displacement. According to the fundamental
principles of soil mechanics, a more accurate calculation method for the settlement in pile’s square layout is
proposed based on current research achievements about soil arching effect and pile’s load transfer mechanism;
meanwhile, it is programmed with MATLAB-GUI algorithm language for convenience. Through the validation by
engineering cases, the calculated results of the program well agree with the observed ones, so the calculation
method is feasible in some degree. Furthermore, by comparison with the traditional method, this method has better
accuracy. Last but not the least, the program is also easily promoted in practice as it doesn’t need to go through the

complex process of calculation.

Key words: composite foundation; soil arching; pile’s skin friction; settlement; visual program



