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Finite Element Analysis on Bearing and Deformation Behaviors for

Large-diameter Monopile under Lateral Cyclic loads
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(School of Civil Engineering, Tianjin Chengjian University, Tianjin 300384, China)

Abstract: Large-diameter monopile is one of the foundations that are widely used in offshore wind
power industry. It is of great significance to study the bearing and deformation behaviors of large-diam-
eter monopile under lateral cyclic loads such as wind, wave and flow. Numerical simulation on the ex-
isting centrifugal model tests for large-diameter monopile is carried out by establishing a three-dimen-
sional finite element model of pile-soil interaction based on the ABAQUS software. A cyclic elastic-
plastic constitutive model is used to describe the cyclic stress—strain responses of soils around the pile
during numerical calculation. The finite element analysis method capable of tracking the displacement-
time history of the large-diameter monopile in sands under lateral cyclic loads is established by calling
the UMAT subroutine of the model and setting appropriate pile-soil contact conditions, analysis step

and calculation parameters. By comparing with the model test results, the established finite element
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analysis model can describe the deformation process of pile under lateral monotonous and cyclic loads

in sands, and reflect the nonlinearity, hysteresis and displacement accumulation characteristics of cy-

clic load-displacement curves. Besides, the distribution characteristics and variation law for the bend-

ing moment and displacement of pile with the increase of the number of cycles can be predicted.

Keywords: large-diameter monopole; lateral loads; constitutive model; cyclic loads; finite element

analysis
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Fig.3 Load-displacement curves under lateral static loads
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