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A comparison of the two tests, in terms of the variation of the peak amplitude in VIV as a function of the 𝑆𝑐 number (Fig. 320 

3), shows that they yield similar results, apart from the outlier at 𝑆𝑐 =  4.43 in the POLIMI test, which has not been 

considered either for obtaining the logarithmic trendlines or for the calibration of the constants. However, a notable 

difference between the two experiments lies in the predicted 𝑈∗ value at which maximum VIV response occurs. For all 𝑆𝑐 

numbers, the POLIMI test consistently provides higher 𝑈𝑚𝑎𝑥
∗  values, although the two experiments are conducted in the 

same range of 𝑅𝑒 (O(10^4)). The main difference between the two experimental campaigns lies in the mass ratio of the 325 

cylinders. The POLIMI test was conducted at a lower mass ratio (𝑚∗ = 170) compared to Feng’s test (𝑚∗ = 250), which 

could, to some extent, explain the difference. The differences between the measured responses of the two experiments and 

the resulting calibration values could also be attributed to different turbulence intensities in the flow. Feng (1968) reports 

low turbulence intensity values (~0.1% whereas in the POLIMI setup the turbulence intensity is reported close to ~2% in a 

later reference (Belloli et al., 2015)). Despite the aforementioned difference, the constants obtained from the optimization 330 

runs for the two datasets exhibit similar trends, as shown in Fig. 7. The value of 𝐺𝑚𝑎𝑥
′  shows an almost linear decrease with 

increasing 𝑆𝑐, whereas the opposite behaviour is observed for the 𝐻𝑚𝑎𝑥
′  constant, which increases linearly with 𝑆𝑐. The 

parameter 𝐺′ determines the amount of negative aerodynamic damping in Eq. 4, that controls the amplitudes of the VIV 

oscillations obtained. Therefore, 𝐺𝑚𝑎𝑥
′  is expected to exhibit a decreasing behaviour with increasing 𝑆𝑐. On the other hand, 

𝐻′ controls the magnitude of the excitation of Eq. 4. Therefore, a trade-off behaviour (decrease in 𝐺𝑚𝑎𝑥
′  , followed by 335 

increase in 𝐻𝑚𝑎𝑥
′ ) between the two constants is anticipated as 𝑆𝑐 tends to increase and the corresponding VIV amplitudes 

tend to decrease. In Fig. 7, alongside the optimal 𝐺𝑚𝑎𝑥
′   and 𝐻𝑚𝑎𝑥

′  values for the two tests, fitted trend lines are also 

presented. These lines will subsequently serve as envelope curves for determining appropriate constant values to be used in 

the cantilever tower analysis of Sect. 3.  
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(b) 

Figure 7: 𝐺𝑚𝑎𝑥
′  (a) and  𝐻𝑚𝑎𝑥

′  (b) across the range of Scruton numbers tested. Calibration with both experimental datasets yields very 340 
similar results and a common linear trendline is fitted. 
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