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alternative of maintaining constant 𝐺 ′ and 𝐻′ values across the entire 𝑈∗ range is also assessed. The constant values used are 

those obtained from the optimization run at 𝑈𝑚𝑎𝑥
∗ . For the high 𝑆𝑐 number case (𝑆𝑐 =  6.67, representing high damping), 280 

both methods accurately capture the dimensionless velocity range of lock-in and the peak oscillation amplitude during VIV. 

However, maintaining constant 𝐺 ′ and 𝐻′ values leads to a shift of 𝑈𝑚𝑎𝑥
∗  towards the value that corresponds to 𝑈/𝑈𝑐𝑟𝑖𝑡 = 1. 

In contrast, the method with varying 𝐺 ′ and 𝐻′ provides amplitude predictions that align better with the measurements. For 

the low 𝑆𝑐 number case (𝑆𝑐 = 1.00, representing low damping), the constant 𝐺 ′ and 𝐻′ method slightly overpredicts the 

peak amplitude as well as the range of 𝑈∗ for which oscillation amplitudes remain significant. Furthermore, a slight shift of 285 

high amplitudes towards lower 𝑈∗ is again observed. On the other hand, the method with varying model constants (denoted 

as ‘Prediction’ in the plots) provides a much closer agreement with measurements across the entire 𝑈∗ range.  

 

(a) 

 

(b) 

Figure 4: Oscillation amplitudes vs. 𝑈∗. Calibration of the model constants with measurements from Belloli et al. (2012). Predictions 

correspond to varying and constant 𝐺’ and 𝐻’. Two 𝑆𝑐 values addressed (a) 𝑆𝑐 = 1, (b) 𝑆𝑐 = 6.67. Mass ratio 𝑚∗ = 170 and 𝑅𝑒 = 4.6 ×
104. 290 

 

 

 
Figure 5: Frequency ratio across VIV zone for two 𝑆𝑐 values obtained with the varying parameters approach. The plateau indicates 

resonance at the natural frequency, although the 𝑆𝑡 shedding frequency varies. Frequencies are obtained by applying an FFT filter to the 
displacement of the body and obtaining the dominant frequency. 
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