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ABSTRACT 

The main goal of this work is to evaluate the response of the diagonals members of steel 

lattice towers with circular profiles cross-sections, under the wind load determined according 

to the current regulation EN1991-1-4. For this study, it has been developed a program in VBA 

using Excel for the evaluation of the response due to vortex shedding induced vibrations and 

possible failure due to fatigue. A formulation is proposed is for the mitigation or supressing of 

the amplitudes of vibration, using the Ansys Fluent software for testing. The results obtained 

of applying small fins in the center section of certain diagonals of the telecommunication 

tower, with potential to failure due to vortex shedding in the perpendicular direction of wind 

load, are expected to minimize the damage due to fatigue and increase the expected life time 

of the structure.  
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INTRODUCTION 

The telecommunication towers design is strongly influenced by the project requirements. For 

lattice towers, it is necessary to analyse the loading effects on is slender members, as well as 

their resistance. One of the crucial analyses is related with the dynamic wind loading, which 

can lead to local failure of members and may create a sequence of others failures, until the 

resistance and stability of the tower structure is lost, leading eventually to global failure. 

Thus, wind related phenomenon like vortex shedding should and must be consider.  

It can lead in the worst scenario, to large amplitudes of resonant vibration. Hence provoking 

oscillations in the transversal direction leads to fatigue problems in the tower’s elements. 

The vortex shedding occurs in the diagonals of the telecommunication towers, essentially 

because of the forms of their sections. The non-linearity of the phenomenon creates 

difficulties in the approaches and analysis for it study. 

The aim of this work is to optimize the analysis of the vortex shedding on steel diagonals of 

lattice towers using a simple software and predict the potential elements at risk. 

Consequently, knowing the diagonals that may experience some induced vibration problems, 

the final goal of this work is to present a method of minimizing the damage using CFD 

Simulations on Ansys Fluent. The results obtained may be useful for future projects and for 

lattice tower designs. 
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RESULTS AND CONCLUSIONS 

Analyzing a potential diagonal at risk of damage due to fatigue caused by vortex shedding, 

evaluated on the Calculation Software develop on VBA Excel, the results were obtained for 

specific normative wind conditions considering the used second method presented in the 

Eurocode. 

Table 1 - Results for the diagonal 588 of S15 related to the verification of failure prediction due to 

lateral vibrations. 

Method 2, considering turbulence 
2, not considering 

turbulence 

vcrít (m/s) 4,786 4,786 

Nc 2
.
10

6
 2

.
10

6
 

∆σc (MPa) 71 

∆σFreq (MPa) 63,57 84,5712 

m (curve slope) 3 3 

N (Resistant cycles) 1,832
.
10

6
 7,781

.
10

5
 

Damage prediction 41,5 days 17,6 days 

 

Using the method proposed to minimize the vibrations due vortex shedding, it was tested on 

Ansys Fluent the difference of lateral tendency to move. Although, it shows an increase on 

drag movement in the direction of wind load.  

                              
(a)                                                                                         (b) 

Fig. 1 - (a) Diagonals with potential to suffer damage due to Vortex Shedding; (b) solution 

for the mitigation of lateral vibrations 

 

 

                     

Fig. 2 - CFD results with applied solution of vortex shedding disturbance (2D view - top view) 
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