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Abstract: [Purpose] To address the problem that submarine cables of offshore wind turbines are prone to
structural failure due to excessive local bending and fatigue damage in complex marine environments,
together with the insufficient research on the dynamic response characteristics of the bend restrictor
protection system commonly used in engineering practice and the absence of experimental support for
relevant protective design. [Method] Large-scale wave basin experiments are conducted to investigate the
dynamic response characteristics of a submarine cable protection system with bending restrictors under
different wave incidence angles, wave heights, and wave periods. [Result] The results show that the wave
incidence angle has the greatest influence on the cabl€e's dynamic response. The largest bending occurs at 90°
incidence, while minimal bending and almost no motion occur at 0° or 180°. The cable's bending amplitude
increases gradually with wave height but changes little with wave period. The transverse motion frequency
remains nearly consistent with the wave frequency, indicating that the response is mainly governed by the
dominant wave frequency. A pronounced transverse bending concentration is also observed at the pile
foundation outlet, where abrupt constraint changes and non-smooth stiffness transition amplify local
curvature. [Conclusion] The study reveals the dynamic response characteristics of submarine cable
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protection systems with bending restrictors under typical wave conditions and provides valuable reference
for the design optimization and engineering application of offshore wind power cables.
Key words:  offshore wind turbine; bending restrictor; submarine cable; model test; dynamic response
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(Left: Strain Response Spectra at Different Measurement Points; Right: Overall Transverse Strain Response Spectrum)
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(Left: Time History of Transverse Bending Strain at Measurement Point 14; Right: Overall Frequency Spectrum) (Continued)
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Fig. 14 Time History and Overall Spectrum of Transverse Bending Strain of Cable Under Different Wave Periods
(Left: Time History of Transverse Bending Strain at Measurement Point 14; Right: Comparison
Between Overall Spectrum and Wave Spectrum)
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