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REFERENCE ELEVATIONS 
 

Prof. Ing. F. G. Cesari Bologna University Ancona, May 2013 

We have to consider two different 
elevations 

 
ωhub height or rotor axis 
elevation, which is the central 
point of the rotor surface and is 
the reference for all the wind 
actions on the turbine; 
 
ωinterface level or interface 
between tower and substructure 
at which elevation could be 
situated the main platform, the 
connection tower-substructure 
and tower access. It is the 
separation between the turbine 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŀƴŘ 
that of the support structure 
designer in both a physical and an 
organisational sense. 

Wind turbine front view Χ ŀƴŘ ƭŀǘŜǊŀƭ ǾƛŜǿ 
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FORCES, MOMENTS, DISPLACEMENTS, ROTATIONS: DIRECTIONS  

Prof. Ing. F. G. Cesari Bologna University Ancona, May 2013 
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STRUCTURAL ANALYSIS & VERIFICATIONS  

Prof. Ing. F. G. Cesari Bologna University Ancona, May 2013 

During the calculation steps of the structural analysis in support to the design  
have to be verified also theese following conditions 
  
Å In service analysis; 

 
Å Dynamic modal response and fatigue analysis; 

 
Å Seismic analysis; 

 
Å Load out analysis of the structure on barges; 

 
Å Lift analysis at dock-yard and on site; 

 
Å Barge transportation analysis; 

 
Å On-bottom analysis; 

 
Å Free floating and upending analysis during the installation phases in the sea; 

 
Å Foundation pile driveability analysis. 
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FUNCTIONS OF SUPPORT  
STRUCTURE 

Prof. Ing. F. G. Cesari Bologna University Ancona, May 2013 

The functions of the structural 
bodies are 
Å to support the turbine; 
Å to hold up all the loads from 

normal/extreme conditions,  
meteorology/sea regimes, the 
turbine operation and to transfer 
them to the seabed; 

Å to respect the stiffness degree 
requested by dynamic regimes of 
the turbine; 

Å to hold a minimal surface of the 
seabed; 

Å to have the tower entrance over 
the maximum wave level in every 
moment; 

Å to reduce/annul its maintenance 
during the plant life. 
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MAIN COMPONENTS OF WIND TURBINE SUPPORT 
SYSTEM 
 

Prof. Ing. F. G. Cesari Bologna University Ancona, May 2013 

Starting from the upper part the support 
structure consists 
  
Å of the tower usually made of two/three 

sections riveted each other supporting at 
the top the nacelle with rotor; 
 

Å of the substructure connecting the tower 
base with own root; 
 

Å of the foundation in strict contact with soil 
and able to transfer to it all the loads 
coming from the top for the solution in 
touch with seabed ; 
 

Å of anchoring elements in connection with 
dead mass on the seabed, acting as 
foundation for floating solution . 


