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Table 1 Basic parameters of vibrating hammer
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Fig.1 Hydraulic vibrohammer components and high—

frequency vibration load
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Fig.2 Numerical model and finite—element mesh strategy
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Table 2 Basic parameters of monopile
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Table 4 Physical and mechanical properties of test
foundation soil
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Fig.3 Verification of numerical model
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Fig.4 Pile sinking time curve of monopile
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Fig.5 Variation curve of frictional resistance during penetration of single pile foundation
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Fig.7 Particle tracking definition method and node
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Fig.8 Vertical displacement diagram of ground surface of

monopile penetrating into foundation soil
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Fig.9 Horizontal displacement diagram of ground surface of monopile penetrating into foundation soil
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Fig.10 Radial variation curve of soil displacement under

different penetration depths
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Fig.11 Vertical variation curve of soil displacement under

different penetration depths
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Fig.12 Pile—soil interaction during vibratory pile driving
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Fig.14 Vertical stress variation curve of soil mass
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Characteristics of high ferquencyvibration piling of super—large—
diameter wedged monopiles for offshore wind power

Yuan Lan, Lu Ya
(School of Civil Engineering and Architecture, Chongqing Institute of Engineering, Chongqing 400056, China)

Abstract; In order to investigate the economy of installing large —diameter wedge —shaped
monopiles to support offshore wind turbines in shallow coastal waters. The Coupled Eulerian —
Lagrangian (CEL) approach is used to establish the finite element model of monopiles under
high—frequency vibration load in ABAQUS, and the pile sinking characteristics of wedge—-shaped
monopile with the same amount of steel and monopile with the same section are compared and
analyzed. By analyzing the four aspects of pile penetration speed, frictional resistance, soil
displacement, and soil stress, this paper explores the influence of wedge—shaped structures on
monopiles installation. The research results show that the total pile sinking time required for
wedge —shaped monopiles in sandy soil is reduced by 38% compared to monopiles with equal
cross—section, which has good economic benefits in construction; However, in the later stage of
pile sinking, the peak displacement position of the shallow soil moves back, and the peak
increment increases. The energy transmitted to the foundation is more intense, and the disturbance
to the soil is more intense. The radial disturbance range of the surface increases by 0.01r. The
research results not only provide a basis for the design of the cross section type of monopiles for
offshore wind turbines in the future, but also provide an important reference for exploring the
potential value of large diameter wedge—shaped monopile in offshore wind power projects.
Keywords: high—frequency vibratory driving; wedge—shaped monopiles; offshore wind turbines;
Coupled Eulerian-Lagrangian(CEL) ; drivability performance
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