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Analysis of horizontal displacement of single-pile of
existing composite foundation subjected to pit-excavation
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Abstract: Based on the lateral excavation of unloaded composite foundation centrifuge test, a numerical simulation
model is established. Based on Winkler foundation model, the two-stage method is used to calculate the horizontal
displacement of single pile based on the displacement-deformation coordination equation of pile-soil, and compared
with the numerical simulation results. Based on numerical simulation, by changing the displacement of composite
foundation, different displacements and horizontal displacements of single pile under different excavation depths
were obtained. The horizontal displacement is calculated under different distances from composite foundation to the
retaining wall. The results can be concluded as follows: ) The applicability of regarding composite foundation as a
homogeneous soil to solve the horizontal displacement of Single Pile is proved. @ When the distance between piles is
greater than 4 times of single pile diameter, the horizontal displacement of composite foundation has little effect on
the horizontal displacement of pile; when the depth of the foundation pit is less than 5m, the interaction between
the composite foundation and the soil can be neglected; and when the depth is more than 5m, the influence of the
composite foundation should be taken into full consideration. 3)When the distance of the composite foundation from
the supporting structure is within 0. 8 times of the excavation depth of the foundation pit, it has a better effect on

the lateral reinforcement of the soil.
Key words: composite foundation; horizontal displacement of single-pile; two-stage method; Winkler’s model; re-

placement rate
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Tab.1 Physical and mechanical parameters of Fujian sand (F. S.)
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Fig. 7 Comparation of single-pile horizontal displacements
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different excavation depth
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from composite foundation to the retaining wall

FEHERS LR R OKF L

0.066 | /
0.064 |
2
5 0.062 |
T
% 0.060 |
p 4 25 WS PR
B ooss| 5L U A K i
b=
0.056
0.054 |
0 é ‘1 é I8 ll() 112 1‘4
2 M B T P S B
B14 EA4HMEFTHIEARESHIEERKEMABILE

Fig. 14 Comparison of the maximum horizontal
displacement at different distances from composite

foundation to the retaining wall
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