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Study on Deep Buried Pile-soil Interaction based on p—y Curve Method
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Abstract: In order to study the theoretical calculation method of pile side horizontal displacement and pile side earth pressure under
horizontal load, the theoretical model of nonlinear finite rod element of ultra—long pile is established according to the equivalent load
solution principle of finite rod element to obtain the setting method of nonlinear spring corresponding to p—y curve. Based on the actual
engineering modeling background, the horizontal displacement of the pile side and the earth pressure on the pile side under horizontal
load are simulated by ABAQUS software, and the actual measured data is compared to verify the accuracy of the numerical simulation
calculation results. The results show that when the pile end is subjected to horizontal load, the soil pressure on the pile side shows an
“M” type distribution. The error between the numerical simulation results and the actual engineering measurement values is small, and
the relative errors between the horizontal displacement of the pile side and the soil pressure on the pile side and the measured values
calculated by the numerical simulation are within 5% and 2% respectively. The correlation coefficients R* between the pile side soil

pressure curve and the pile side horizontal displacement curve calculated by the p—y curve model and the points calculated by the
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numerical simulation are 0.97 and 0.92, respectively, and the calculation results obtained by the two methods are basically the

same. The use of p—y curve model for calculations saves nearly 60% of the calculation time compared to calculations by ABAQUS 3D

finite element software. In practical engineering, the p—y curve model can be considered as an analytical calculation model for ultra—long

piles or as an auxiliary verification method to verify the accuracy of calculations by other methods.

Keywords: extra—long piles; numerical simulation; p—y curve model; equivalent loads
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Table 1 Parameters of foundation soil

WEFS ZEE/m JKJZRE/m +)2J5H1
1 1.4~5.9 1.4~5.9 7S
2 0.7~2.9 2.8~5.9 b
3 3.4~9.3 2.8~5.9 S
4 1.2~4.9 8.2~12.8 MR
5 5.8~16.2 11.6~14.9 b
6 1.9~15.2 20.4~34.1 e+
7 1.1~8 29.7~38.7 MR+
8 0.8~6.9 32.1~39.3 bRl
9 16.3~21.7 37.2~42.6 oA
10 3.8~39.7 55.6~60.9 5 R R XA <A
11 0.5~11.9 74.3~98.2 PSR R XA AE 5 A
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