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Tab. 1 Physical mechanics parameters of soil
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Fig. 2 Schematic diagram of single pile reinforcement model Fig. 3 Surcharge process curve of embankment
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Fig. 7 Settlement comparison of soil between piles
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Fig. 6 Comparison of average vertical stress of three

points on platform
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Numerical simulation of pipe pile composite foundation of
deep soft foundation under embankment

JIANG Yanbin', HE Ning', LIN Zhigiang’, YAO Mingshuai', LI Wenxuan'
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Fujian Academy of Building Research,
Fuzhou 350025, China)

Abstract; Combined with the in-situ test results of the piled embankment with deep soft foundation at the bridge-
head of expressway, several axisymmetric finite element numerical modeling methods for single pipe pile in
composite foundation are compared and verified. It is considered that the axisymmetric contact finite element model
can accurately reflect the basic properties of the pipe pile composite foundation under embankment. The mechanical
characteristics and deformation distribution of the piled embankment composite foundation are discussed in detail
based on the numerical analysis results. The numerical calculation results show that the higher the fill is, the more
prominent the stress concentration is at the top of the pile cap. The pile-soil stress ratio and the ratio of embankment
height to pile spacing, as well as the settlement difference between the pile and soil, shows that there have the
relatively good positive linear relationships. At the end of embankment filling, 80% of the embankment load is
carried by the pipe pile with the cap, and more than 90% of the load on the cap is undertaken by lateral friction
resistance of the pile. Most of the load is transferred to the deep foundation with relatively low compressibility
compared with surcharge on the natural foundation, and the additional stress distribution of the rigid pile composite
foundation is optimized, both of the compression rate and compression of the foundation are significantly reduced
within the length of pile. The total settlement of pipe pile composite foundation is only 18. 5% of the corresponding

natural foundation with the same load, and the total settlement of the deep soft foundation is reduced by 435 mm.

Key words: composite foundation with pipe pile; axisymmetric model; load distribution; load transfer;

compression deformation; compression ratio



