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Abstract: According to the topographic characteristics of the loess valley and the pile type
characteristics of the supporting project, the vertical bearing capacity calculation model of bridge
pile foundation considering the slope coefficient, critical slope distance and scouring depth was
established. Based on FLAC3D software, the adverse effects of water erosion and slope soil
cutting on the vertical ultimate bearing capacity of pile foundation were analyzed. Regression
equation fitting was carried out, and the calculation formula of vertical bearing capacity of pile

foundation in loess valley area was established. The results show that the slope coefficient has a
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significant coupling relationship with the slope distance in pile foundation bearing capacity

calculation, and the correlation of the bridge pile foundation side friction to corresponding factor

increases with its decrease. The effect of scour and steep slope topography on the pile end friction

is weak, but the effect on the pile side friction is large. The vertical ultimate bearing capacity of

the pile foundation has a negative correlation with the depth of water scour. The lower the depth

value is, the greater the influence of each stage of scour is. Compared with the model test

results, the influence degree deviation of the formula is smaller, and the formula has good

accuracy and practicability, which can provide reference for the design and calculation of similar

pile foundation.

Key words: bridge engineering; loess valley topography; pile foundation; ultimate bearing capaci-

ty; erosion effect
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Fig.1 Water Damage of Pile Foundation
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Fig.2 Finite Difference Model of Pile Foundation on Slope
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Tab.1 Calculating Parameters for Soil and Pile
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Tab.2 Pile Side Ultimate Friction
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Fig. 5 Coupling Analysis Diagram of Pile Side Friction
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Tab. 4 Influence Coefficients of Pile Side Friction Under

Different Working Conditions
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