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Fig. 11 Initial velocity and initial displacement of jacket off-

shore platform in each degree of freedom
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Fig. 12 Transient response of offshore structures under

initial velocity and initial displacement
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Frequency domain calculation method for transient response of a jacket

offshore substation

YUAN Jian-ping"*®, SUN Zhen-zhou"*, CHEN Jie-feng’, LU Hong-chao’
(1. Key Laboratory of Far-shore Wind Power Technology of Zhejiang Province, Hangzhou 311122, China;

2. Power China Huadong Engineering Corporation Limited, Hangzhou 311122, China;

3. School of Civil Engineering &. Transportation, South China University of Technology, Guangzhou 510641, China)

Abstract: The transient response analysis of a jacket offshore substation is based on the time domain integration method. The tran-

sient response caused by the initial conditions usually contains higher order vibrating components, which requires that the time do-

main method has to take a sufficiently small calculation time step to get the accurate results. In this paper, a frequency domain cal-

culation method based on Laplace transform is proposed for the transient response analysis of an offshore substation. In this meth-

od, the poles and residues of the transfer function are obtained by eigenvalue analysis of the vibration system. Then, the poles and

zeros of the transfer function are calculated. Meanwhile, the initial conditions are considered in the pole and residue of the transient

response, and the time-domain transient response is obtained by lLaplace transformation. The results show that the transient re-

sponse calculated by the method is in good agreement with that calculated by the Newmark-8 method. Besides, the error caused by

large time step of the Newmark-8 method can be avoided.

Key words: structural vibration; offshore substation platform; transient response; Laplace transformation; pole and residue
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