
 

Eurocode standards 
 

„Philosophy” of Eurocode 
 
The Eurocode standards provide common structural design rules for everyday use for 
the design of  

- whole structures and  
- component products of both a traditional and an innovative nature.  

 
Unusual forms of construction or design conditions are not specifically covered and 
additional expert consideration will be required by the designer in such cases. 
 
The National Standards implementing Eurocodes will comprise the full text of the 
Eurocode and may be followed by a National annex. 
 
The National annex may only contain information on those parameters which are left 
open in the Eurocode for national choice, known as Nationally Determined Parameters, to 
be used for the design of buildings and civil engineering works to be constructed in the 
country concerned, i.e. : 

– values and/or classes where alternatives are given in the Eurocode, 
– values to be used where a symbol only is given in the Eurocode, 
– country specific data (geographical, climatic, etc.), e.g. wind map, 
– the procedure to be used where alternative procedures are given in the 

Eurocode. 
 
Design assisted by testing and measurements 
- With the approval of the appropriate Authority, wind tunnel tests and proven and/or 
properly validated numerical methods may be used to obtain load and response 
information, using appropriate models of the structure and of the natural wind. 
- With the approval of the appropriate Authority, load and response information and 
terrain parameters may be obtained by appropriate full scale data. 
 
Design situations 
- The wind action is represented by a simplified set of pressures or forces whose 
effects are equivalent to the extreme effects of the turbulent wind. 
- Other actions (such as snow, traffic or ice) which will modify the effects due to wind 
should be taken into account. 
- Changes to the structure during stages of execution (such as different stages of the 
form of the structure, dynamic characteristics, etc.), which may modify the effects due to 
wind, should be taken into account. 
- Where in design windows and doors are assumed to be shut under storm conditions, the 
effect of these being open should be treated as an accidental design situation. 
- Fatigue due to the effects of wind actions should be considered for susceptible 
structures. 
 
Nature 
- Wind actions fluctuate with time and act directly as pressures on the external 
surfaces of enclosed structures.  
- Because of porosity of the external surface, also act indirectly on the internal 
surfaces. They may also act directly on the internal surface of open structures.  



- Pressures act on areas of the surface resulting in forces normal to the surface of the 
structure or of individual cladding components.  
- Additionally, when large areas of structures are swept by the wind, friction forces 
acting tangentially to the surface may be significant. 
 
Characteristic values 
The wind actions are determined from the basic values of wind velocity or the velocity 
pressure. The basic values are characteristic values having annual probabilities of 
exceedence of 0,02, which is equivalent to a mean return period of 50 years. 
 
pressure coefficient 
external or internal pressure coefficients give the effect of the wind on the external or 
internal surfaces of buildings. The external pressure coefficients are divided into overall 
coefficients and local coefficients. Local coefficients give the pressure coefficients for 
loaded areas of 1 m2 or less e.g. for the design of small elements and fixings; overall 
coefficients give the pressure coefficients for loaded areas larger than 10 m2. Net pressure 
coefficients give the resulting effect of the wind on a structure, structural element or 
component per unit area. 
 
force coefficient 
force coefficients give the overall effect of the wind on a structure, structural element or 
component as a whole, including friction, if not specifically excluded 
 
 
 

Basic values  
 

Fundamental value of the basic wind velocity 
 
The fundamental value of the basic wind velocity, vb,0, is the characteristic 10 minutes 
mean wind velocity, irrespective of wind direction and time of year, at 10 m above 
ground level in open country terrain with low vegetation such as grass (terrain category 
II) and isolated obstacles with separations of at least 20 obstacle heights, with an annual 
risk of being exceeded of 0,02 (mean return period of 50 years). (Hungary vb,0 = 23,6 
m/s) 
 

Basic wind velocity 
 
The basic wind velocity is the fundamental basic wind velocity modified to account for  

- the direction of the wind being considered and  
- the season, if required.  

 
It shall be calculated:  
 
vb =cdir x cseason x cprob x vb,0         
 
where: 
vb is the basic wind velocity, defined as a function of wind direction and time of year 
at 10 m above ground of terrain category II 
vb,0 is the fundamental value of the basic wind velocity 



cdir is the directional factor  (in Belgium at wind direction East cdir=0.894, other directions 
In Hungarian NA cdir = 0,85, (the probability of a wind of a specific direction is smaller than 
the probability of a wind of optional direction)   
 
cseason is the season factor (for temporary structures and for all structures in the execution 
phase, the seasonal factor cseason may be used). For transportable structures, which may 
be used at any time in the year, cseason should be taken equal to 1,0. (In Germany structure 

for 1 day cs  = 0,5, lifetime < 4 years cs = 0,8. In Belgium structures lifetime < 1 month in 
May-August cs=0,671, in november 0,806), for Hungary cs = 1. So vb= 20 m/s for Hungary. 
 
 

Mean wind velocity 
 
mean wind velocity vm(z) at a height z is the basic wind velocity modified to account for  

- the effect of terrain roughness and  
- orography and height. 

 
The mean wind velocity vm(z) at a height z above the terrain depends on the terrain 
roughness and orography and on the basic wind velocity, vb, and should be determined 
by using  
 
vm(z) = cr(z) x co(z) x vb        (4.3) 
 
where:  
cr(z) is the roughness factor 
co(z) is the orography factor, taken as 1,0 unless otherwise specified in the National 
Annex  
 
Terrain roughness 
(1) The roughness factor, cr(z), accounts for the variability of the mean wind velocity at 
the site of the structure due to: 
– the height above ground level 
– the ground roughness of the terrain upwind of the structure in the wind direction 
considered 
 
The recommended procedure for the determination of the roughness factor at height z is 
based on a logarithmic velocity profile. 
 



 

 
 



 
 



Terrain roughness 
 
The terrain roughness to be used for a given wind direction depends on the ground 
roughness and the distance with uniform terrain roughness in an angular sector 
around the wind direction. Small areas (less than 10% of the area under consideration) 
with deviating roughness may be ignored. See Figure 4.1. 

 
Figure 4.1 — Assessment of terrain roughness 

 
The recommended value of the angular sector may be taken as the 30º angular sector 
within ±15° from the wind direction.  
 
The transition between different roughness categories has to be considered when 
calculating qp and cscd . 
 
The procedure to be used may be given in the National Annex. Recommended procedure: 
If the structure is situated near a change of terrain roughness at a distance: 
– less than 2 km from the smoother category 0 
– less than 1 km from the smoother categories I to III 
the smoother terrain category in the upwind direction should be used. 
Small areas (less than 10 % of the area under consideration) with deviating roughness can 
be ignored. 
 
 

Terrain orography 
 
Where orography (e.g. hills, cliffs etc.) increases wind velocities by more than 5% the 
effects should be taken into account using the orography factor cO. 
 



The effects of orography may be neglected when the average slope of the upwind 
terrain is less than 3°. The upwind terrain may be considered up to a distance of 10 times 
the height of the isolated orographic feature.  
 
 

Numerical calculation of orography coefficients 
 

 

 
 
 
 
 
 
 



 
 

 



 

Large and considerably higher neighbouring structures 
 
(1) If the structure is to be located close to another structure, that is at least twice as 
high as the average height of its neighbouring structures, then it could be exposed 
(dependent on the properties of the structure) to increased wind velocities for certain 
wind directions. Such cases should be taken into account. 
 
 

 
 
 

Closely spaced buildings and obstacles 
 
Displacement height 
 
The effect of closely spaced buildings and other obstacles may be taken into account. 
In rough terrain closely spaced buildings modify the mean wind flow near the ground, as if 
the ground level was raised to a height called displacement height hd is. 
 



 
 

Wind turbulence 
 

 
 
 

 
 
 
 
 
 



Peak velocity pressure 
 

 

 
 

 

 



 
 
Structural factor cscd 

 
 

General 
 
The structural factor cscd should take into account the effect on wind actions from the 
non-simultaneous occurrence of peak wind pressures on the surface together with the 
effect of the vibrations of the structure due to turbulence. 
NOTE The structural factor cscd may be separated into a size factor cs and a dynamic 
factor cd. Information on whether the structural factor should be separated or not may be 
given in the National Annex. 
 
 
Determination of cscd 
cscd should be determined as follows: 
a) For buildings with a height less than 15 m the value of cscd may be taken as 1. 
b) For facade and roof elements having a natural frequency greater than 5 Hz, the value of 
cscd may be taken as 1. 
c) For framed buildings which have structural walls and which are less than 100 m high 
and whose height is less than 4 times the in-wind depth, the value of cscd may be taken as 
1. 
d) For chimneys with circular cross-sections whose height is less than 60 m and 6,5 times 
the diameter, the value of cscd may be taken as 1. 
….. 

 
 
 
 
 
 
 
 
 
 
 
 



Wind pressures on surfaces 
 

 

 
 
 



 

  
 



 

 


