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Capacities of bucket foundation considering the
influence of sidewall-soil separation

CHENG Jian » JIANG Jun , WANG Dong
(College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, Shandong, P. R. China)

Abstract: When the bucket foundation moves laterally or rotates, its sidewall may be separated from the
soil to form a gap. The failure mechanism of the soil changes from "double-sided" to "single-sided" . which
reduces the bearing capacity. The three-dimensional finite element model was established to simulate the
reaction between bucket foundation and cohesive soil. Two different types of contact types were set up.,
allowing separation or not allowing separation. The soil strength and aspect ratio of the bucket foundation
were varied to determine the conditions when separation occurs. The effect of the separation on the bearing
capacity of the bucket foundation under different conditions was studied, and the capacity formulas of
uniaxial and combined loading have been proposed. The results show that the separation of the bucket
foundation from the soil reduces the uniaxial and combined bearing capacity, and the reduction is more
significant with the increase of soil strength, while the aspect ratio has little effect on the reduction of
bearing capacity. For uniaxial bearing capacity, it is recommended to quantify the impact of separation

through the reduction factor. For combined bearing capacity, the normalized envelope surface expression
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that is suitable for both separation and not separation situations has been proposed.

Keywords: bucket foundation; bearing capacity; separation; finite element method; clay
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Fig. 1 Bucket foundation (Denmark Horns Rev 2 project)
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Fig. 3 Uniaxial capacity comparison of bucket foundation
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Fig. 6 Bearing capacity reduction of bucket foundation
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