Highlights (for review)

1. The universal models for the NESI-beam system accounting for the effects of weight under VIV is established and numerically solved.

2. The sensitivity of vortex-induced vibration (VIV) and harmonic forced vibration (HFV) to weight effects is identified.

3. The VIV reduction ratio is used to assess the impact of weight effects on VIV control performance.

4. The countermeasures to overcome the degradation of VIV control performance caused by weight effects are proposed and analyzed.
