
16 
 

  

Figure 8: Tower aerodynamic loads calculation in hGAST. 

3 VIV predictions on a cantilever cylinder 375 

The calibrated Hartlen–Currie model (calibration based on elastically supported rigid cylinder) is validated against an 

experimental setup consisting of a cantilevered cylinder exposed to low Reynolds number flow (𝑅𝑒 ≈ 20,000), replicating 

the configuration of Lupi et al. (2021). In the experiments, different cylinder models are used for testing different 𝑆𝑐 

conditions, which are also replicated in the simulations presented herein. The main geometric and structural parameters of 

the cylinder models tested in the wind tunnel are summarized in Table 1. The simulations are conducted employing 380 

calibration parameters obtained from Belloli et al. (2012), corresponding to the experimental dataset that exhibited the 

closest agreement with Lupi’s cantilever tower experiment regarding the values 𝑈𝑚𝑎𝑥
∗  and its variation with 𝑆𝑐. Differences 

are only expected to be marginal in case the calibration parameters obtained from Feng (1968) are considered. 

As shown in Fig. 9 (b), (c), and Fig. 10 the model accurately reproduces the maximum tip displacement for the two 

higher 𝑆𝑐  values ( 𝑆𝑐 = 5.18  and 𝑆𝑐 = 7.02 ). Comparing with the Eurocode and the Blevins model highlights the 385 

Eurocode’s behaviour in overpredicting the VIV response whereas the opposite is observed with the Blevins model when 

they are used for a real-world cantilever structure. The calibrated Hartlen-Currie model as implemented in hGAST gives 

more accurate predictions albeit it is also conservative at the lowest 𝑆𝑐 tested.  

More specifically, for 𝑆𝑐 = 2.94, it overpredicts the displacement by approximately 55%. The wind tunnel experimental 

results presented in Fig. 3 indicate that, for 𝑆𝑐 ≈ 3, the maximum vibration amplitude in the VIV response of an elastically 390 

supported rigid cylinder lies in the range of 0.4 − 0.5, which is significantly higher than the corresponding values reported in 

Lupi’s experiment for the same 𝑆𝑐. This clearly demonstrates that the present results are governed by the experimental 
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