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Calculation of wave force and dynamic response analysis
of offshore platforms based on the radial basis function

Shu Zhongyi', Xu Jiging®®, Wang Dengting'

(1. Nanjing Hydraulic Research Institute, Nanjing 210024, China; 2. College of River and Ocean Engineering, Chongqing Jiaotong Uni-
versity, Chongqing 400074, China; 3. Key Laboratory of Water Resources and Water Transport Engineering, Ministry of Education, Tech-
nical Research Center for National Inland Waterway Regulation Engineering, Chongqing 400074, China)

Abstract: In engineering practice, the Morison equation is commonly used to calculate wave loads on slender struc-
tures. Traditionally, the Morison equation for wave force calculation is often simplified, assuming the pile as a ri-
gid body and neglecting the elastic deformation of the pile. By employing the Radial Basis Function (RBF), a mesh-
free method, this study simultaneously solves the Morison equation, which considers pile elastic deformation, and
the dynamic balance equation. This approach obtains the wave force and dynamic response of a single pile under
wave load, and compares the results with those from standard methods and previous literature to validate its accur-
acy. Applying this method to actual engineering cases reveals the dynamic response of the working platform under
the most unfavorable conditions. The RBF method is computationally straightforward and easy to master, making it
suitable for practical engineering applications and providing a new direction for the calculation of offshore struc-

tures in the future.

Key words: radial basis function; nonlinear equation; Morison equation; the dynamic balance equation; emergency degree
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