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Numerical Analysis of Internal Force and Deformation of Bridge Pile Foundation under Adjacent Surcharge Loading
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Abstract: In this paper, the influence of pile load on the internal force and deformation of adjacent bridge pile foundation is
studied by numerical analysis. The CEL method was used to establish a three— dimensional finite element model of the pile
foundation of a bridge. The validity of the model is verified by comparing the measured and calculated transverse displacement of
the track top surface. Based on the calculation results of the model, the internal force and deformation characteristics of pile
foundation near a large number of piles are analyzed: Each pile’ s maximum horizontal displacement appears at 1/2L of the pile
body. In the range of 1/6L~2/3L of each pile, a large additional bending moment was generated. The upper part of the pile
closer to the surcharge has a negative frictional force, which in turn produces an additional axial force of 581 ~ 1368 kN. It is
obvious that the surcharging load seriously deteriorates the pile foundation. It can provide a feasible method for active prevention
and control of pier deflections caused by surcharge load.
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Fig.1 Schematic diagram of the relationship

between bridge piers and pile soil
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Table 1 Table of soil layer parameters
e Sk JEEE b KRB p JEAERL G E, HEL/N = WIEEES BT c

/m / (kg/m®) /MPa /° /kPa
1 it 12 1 690 2.03 0.49 2.59 5.56
2 T e ST g 1 22.5 1740 2.52 0.49 3.96 10. 19
3 MR+ 6.0 1 850 3.96 0.49 6.58 18. 39
4 Hfk 4.0 1 800 30. 00 0.30 28. 00 0
5 Mg+ 6.5 1 840 4.28 0.32 6. 45 18.71
6 15 + 9.0 1 980 35. 00 0.30 35.00 0
7 Mg+ 13 1 960 7.45 0.30 15. 00 39.93
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Fig. 6 Lateral displacement
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Fig. 7 The distribution curve of the horizontal
displacement of the pile body along the depth
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Fig. 11 Axial force of pile body before and after piling soil
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