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1.0.-Survey: 
A survey of approximately 100 inhabitants of Castellbisbal has been carried out to know the 

use they give to conventional car parking. We know that this survey is not very relevant 

because the number of inhabitants of Castellbisbal is 12,332 people according to the National 

Statistics Institute in 2018. Therefore, we have done a survey of 0.8% of the residents, but it 

has helped us to know the use that respondents give to the parking lot and in this way to be 

able to choose the type of recharge that we will implement. 

 

 

Figure 1.Questions 1 and 2 of the survey (Own Source) 
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Figure 2.Questions 3 and 4 of the survey (Own Source) 
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Figure 3.Questions 5 and 6 of the survey (Own Source) 
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Figure 4.Questions 7 and 8 of the survey (Own Source). 
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2.0.- Structural effort calculations:  

2.1.-Own weight of the structure: 
In order to realize the weight that the structure exerts and to be able to introduce it in the 

calculation program we have divided the own weight into different parts, on the one hand the 

weight that the pillars exert, on the other the weight of the beams and then we have taken 

into account the weight of the solar panels, the one of the cover and the one of the straps. 

Pillar weight (HEB100): 

Pillars weight HEB : 20.4 Kg/m. 

AHEB100= 26cm2= 0.0026m2. 

Inertia: 45·10-7m4. 

H= 2.6m 

g=9.8m/s2 

                 
 

 
 
        

 
               

Beams weight (IPE160): 

In our structure we have two IPE160 beams, one measuring 6 meters in length and the other 

10 meters in length. We will calculate the own weight of the two beams separately. 

-IPE160 (6m): 

Beam weight IPE: 8.1 Kg/m 

g=9.8m/s2 

A=10.3·10-4m2. 

               
 

 
 
         

 
             

This calculation is made to obtain the beam's own weight, but we will introduce it as a 

distributed load in our program. 

As we have 3 beams spread over 10 meters, that means that every 3.33 m there is an IPE160 

beam. 
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-IPE160 (10m): 

               
 

 
 
         

 
               

             
      

     
           

Own weight of a solar panel:  

To carry out this calculation we have taken some data of the weight of a solar panel and the 

dimensions of the standard panel to be able to make an approximate calculation of the own 

weight that the solar panels would generate on the roof of our structure. 

Mass: 26,5 Kg 

Dimensions: 2m2 

 

Therefore, if we divide the two data, we obtain that each meter of plate weighs 13.25Kg/m2.  

                 
  

 
                 

 

 
           

 

The first operation of the previous equation is because we take a differential of 10 meters. 

Own weight of sheet metal: 

Own weight of sheet metal: 7,55 Kg/m2 

               
  

 
               

 

 
           

Straps weight:  

Straps weight: 5Kg/m2 
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2.2.- Use overload calculation:  
 

 

Figure 5. Characteristic values of overload use.  

To know the use overload value, we have not needed to perform any calculation, because in 

the CTE-DBSE-AE (Table 3.1), it gives us the value to be taken into account. 

Our parking for electric vehicles would fall into the use category E, therefore, it has a uniform 

load of 2kN/m2. 

But as our cover, it is not a passable place, neither for people, nor will it be used as a 

warehouse, nor will any structure be built above we will take into account an overload of use 

of 4 operators working on top of the cover, since, they will have to install photovoltaic panels. 

This overload of weight will be taken into account as 4 point loads at the most unfavorable 

points of the structure and applied as point loads of 1 kN. 

Operator mass: 100kg 

Operator weight = m·g = 100·9.8= 980N =0.98kN ≈ 1 kN 

 

2.3.-Wind calculation on the structure:  
The action of the wind, in general a force perpendicular to the surface of each exposed point, 

or static pressure, which can be expressed as: 

            

qb: Represents the dynamic wind pressure. Simplified, as a value at any point in the Spanish 

territory, 0.5kN/m2 can be adopted. Although more precise values can be obtained through 

Annex D depending on the geographical location of the work. 
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Ce: This is the exposure coefficient, variable with the height of the point considered based on 

the degree of roughness of the environment where the construction is located. The value is 

determined by the CTE but in urban buildings with up to 8 floors a constant value can be taken, 

and regardless of the height, of a 2.0 value. 

CP: The wind coefficient or pressure coefficient depends on the shape and orientation of the 

surface with respect to the wind, and where appropriate, on the situation of the point with 

respect to the edges of that surface, a negative value indicates suction. The value is 

established in the tables of CTE 3.3.4 and 3.3.5. 

 

To know the value of the dynamic wind pressure, Annex D indicates that qb is calculated with 

the equation: 

           
  

Although the CTE specifies the value of qb depending on the region of the territory where the 

structure is located.

 

Figure 6. Map of the basic speed of the wind zones(CTE Source) 

The basic value of the wind speed in each locality can be obtained from the previous map. The 

dynamic pressure is, respectively, 0.42 kN/m2 (Zone A), 0.45kN/m2 (Zone B), 0.52kN/m2 (Zone 

C). In our case, as the car park is located in Catalonia, our area would be the C, therefore, the 

default value of the dynamic wind pressure is 0.52kN/m2. 
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To obtain the exposure coefficient as indicated by the CTE, this varies depending on the height 

of the construction, in our case the parking lot is 2.7 m high and therefore we consider it as a 

small one-story building. The technical code specifies that for buildings with up to 8 floors a 

constant value of the exposure coefficient can be taken, with a value of 2.0. 

Therefore, our exposure coefficient that we will take into account will be Ce = 2.0. 

To be able to finish the calculation of the static wind pressure, we only need the value of the 

wind coefficient. This is calculated using Table D.11-double fall downs roof: 

In which it indicates a value of the pressure coefficient depending on the slope of the roof, the 

effect of the wind and the clogging factor. 
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Figure 7.Table of double fall downs roof(CTE Source) 

In this case we would look at roof of 5º of inclination of the roof and with a ϕ = 1 and we will 

use the pressure coefficient of zone B because it is the worst situation we can find. In short, 

the Cp for our structure will be -2.0. 

Once we have all the values of each variable we can calculate the static pressure that the wind 

will exert on our structure. 

By the equation described previously:  

                     (    )             
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That the value is negative means that the effect of the wind creates a suction force on the 

structure. 

2.4.-Snow calculation on the structure:  
The distribution and intensity of the snow load on a building, or in particular on a roof, 

depends on the climate of the place, the type of precipitation, the relief of the environment, 

the shape of the building or the roof, the effects of wind and thermal exchanges in the external 

parameters. 

In our case we will determine the snow load as if our roof were flat, since it only has a 2% 

inclination. In this way, we can consider a building with a flat roof located in a town with an 

altitude of less than 1,000m, since Castellbisbal is about 200-300 meters from sea level and 

therefore, take into account a load of 1.0kN/m2 snow. But this value can only be taken into 

account if we are dealing with a building or a large structure, in our case, and in the technical 

building code reflects it is a light structure and sensitive to vertical loads, with the 

consequence that we will have to analytically determine the real value that snow will exert on 

our parking lot. 

As a snow load value per unit area on a horizontal roof, it can be calculated as: 

        

Being µ the shape coefficient of the roof and Sk the characteristic value of the snow load on a 

horizontal terrain. 

The CTE indicates the value of the shape coefficient and the characteristic value of the snow 

load, in Table 3.8 it indicates the Sk according to the different capitals and the altitude at which 

they are found.

 

Figure 8. Snow overload table in provincial capitals and autonomous cities 

As you can see in the previous figure, Barcelona has an associated            
 . 
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Finally, in section 3.5.3 of the CTE it mentions that for the situation of a structure with a lower 

limited gable, and in which there is no impediment to snow slippage, the shape coefficient will 

obtain a value of 1 for sloping roofs less or equal to 30º. In short, we obtain from the 

regulations that µ = 1. 

                      
  

 

 

 

 

 

 

 

 

 


