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Progressive Failure Mechanism of the
Wide - Shallow Suction Bucket
Foundation for Offshore Wind Turbines

WANG Xuefei', LI Deming', LE Conghuan’, LI Jiale'

(1. School of Civil and Transportation Engineering, Hebei
University of Technology, Tianjin 300072, China; 2. School of
Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract: The suction bucket foundation of wind power
is subjected to horizontal loads from wind, waves, ocean
currents, earthquakes, and ship docking in service
conditions, leading to failure modes of translation and
rotation. The accumulated ground deformation results in
severe structural instability and damages. The suction
bucket foundation demonstrates a shallow embedded
depth, and the soil-structure interactions are different
from the traditional shallow foundations. Therefore, the

failure mode of the wide-shallow foundation is not clearly

Wk H . 2021-05-22

HeAWH . R ARRER4A (51909054) ; L4 A AR E R4 (E2019202056)
W—AEE . ETHAE(1989—) , Lo, BIHER , W1 LE S0, T22 1, TS 7 1)k b TR R ) f Sl T .

E-mail: xuefei. wang@hebut. edu. cn

AR . BFIR(1989—), 5 RIBER AL A, TAE s, BRI I s L TR

E-mail:jiale. li@hebut. edu. cn

investigated. A series of centrifuge tests are conducted to
study the ultimate lateral bearing behavior of the wide-
shallow suction bucket foundation with variable L/D ratios
in sandy soil. The progressive failure mechanisms of the
suction bucket foundation are further illustrated through
Abaqus numerical simulations. The evolution of the
rotation center is depicted. An analytical calculation
method is proposed by considering the rotation center,

aiming to provide design references for practical

engineering.
Key words: bucket foundation; non-cohesive soil
foundation; centrifuge test; lateral bearing capacity;

rotation center
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Fig. 1 Suction bucket foundation
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Fig.2 The experimental device
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Tab.1 Centrifuge scaling relations
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Tab. 2 Dimensions of bucket model
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Fig. 3 Suction bucket-soil finite element model
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Fig. 4 Comparison of experimental model results
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Fig. 7 Foundation rotation center
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Fig. 8 Soil rotation center
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Tab.3 Comparison of rotation center
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Tab. 4 Comparison of horizontal load
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