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Abstract : The primary resonance of a pipeline close to a plane boundary is investigated in this paper. Based on classic Van
der Pol equation and added a nonlinear item, a new wake oscillator model is proposed to predict the vortex-induced vibration
(VIV) of a circular cylinder close to a plane boundary. Then, with the multi-scale method, the approximate solution for the case
of the primary resonance is obtained. Besides, to study the characteristic of the primary resonance, the effects of the mass
ration, frequency, damp ratio and gap ratio on the frequency-response curves of the pipeline are analysed. On the whole, the
trend of the numerical results match up with that of the experimental data well and the mass ration, frequency, damp ratio and
gap ratio play an important role in the vortex-induced vibration (VIV) of a circular cylinder close to a plane boundary,
especially, the smaller is the mass ratio, the larger impact the gap ratio has on the frequency-response curves of the primary
resonance.
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