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Bearing characteristics of PHC pile net composite foundation
LI Haonan, SHI Zhenwu’

(Faculty of Civil Engineering and Transportation, Northeast Forestry University, Harbin 150040, China)
Abstract: To address the unclear bearing performance and parameter optimization requirements of PHC pile-net
composite foundations, this study combines on field static load tests with three-dimensional finite element
simulation via ABAQUS to investigate its load transfer mechanism and settlement foundations. The axial force
along the pile depth first increases and then decreases nonlinearly, while the side friction resistance develops
progressively from top to bottom. The geocellular-reinforced cushion layer effectively restrains foundation
settlement, reducing settlement by 7.5% compared with a conventional cushion. Parameter analysis indicates that
increasing the pile length from 6 m to 12 m cumulatively reduces settlement by 42%, with the reduction rate
slowing beyond 10 m. Raising the cushion modulus from 10 MPa to 80 MPa decreases total settlement by 31.7%,
and increasing the geocell modulus to 2 GPa reduces settlement by 23.1%. An optimal cushion thickness range of
0.3—-0.6 m was identified. The research conclusions provide a theoretical basis and decision-making support for
the optimized design and settlement control of similar projects.
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Tab.1 distribution of soil layers on site

TJREF JZJE/m RE/EN-m?)  HRER% IR /% SRR /% i J1/kPa AR A7 /()
MR +O 3.7 183 343 37.5 21.3 13.6 183
MEF+Q 5.1 19.3 23.9 30.6 19.4 25.4 25.7
MR+ 2.1 18.8 31.1 31.9 18.3 16.3 15.6
MR+ @ 7.2 19.3 24.3 30.4 17.6 25.8 227
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Fig.1 on-site loading device
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Fig.2 p-s curve of on-site static load test
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Tab.2 calculation parameters of soil layers in finite element model

=253 JZ )% /m B /MPa X /(KN-m™) AR LE B J1/kPa P EEHEE AR /()
i) 3.7 8.4 183 0.35 13.6 18.3
MEZ 1@ 5.1 22.6 193 0.32 25.4 25.7
WEZ @ 2.1 10.3 18.8 0.37 16.3 15.6
MER T @ 7.2 24.5 193 0.32 25.8 22.7
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Tab.3 calculation parameters of components in finite
element model
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Fig.4 comparison of field test and simulation results
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Fig.6 distribution of axial stress in pile body
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Fig.7 distribution of pile side friction resistance
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Fig.8 influence of pile length on the bearing performance of foundation
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Fig.10 influence of cushion thickness on the bearing performance of foundation
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