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Metodo Processo Materiali Materia prima 





 

 



 



 



 



 



 



 



 

 



 

 





 

 



 



 

 



 

 



 

 



 

 



 

 

 



 

 

𝝆

                          𝑚𝑖𝑛 𝒇(𝝆, 𝑪𝑯(𝝆))

𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜      
𝒉(𝝆, 𝑪𝑯(𝝆)) = 𝟎

𝒈(𝝆, 𝑪𝑯(𝝆)) ≤ 𝟎

 𝒇

 𝒉

 𝒈

 𝑪𝑯 𝝆

𝝆𝒆 𝝆𝒆 =  𝟏 𝝆𝒆 =  𝟎



 

 𝝆

 

𝒇(𝒙)

𝒙̅

𝑷𝒌  ∶= −𝛁𝒇(𝒙̅)

𝒇 𝒇(𝒙)

𝑘 = 0

𝑤ℎ𝑖𝑙𝑒 𝛁𝒇(𝒙) ≠

𝑐𝑎𝑙𝑐𝑜𝑙𝑎𝑟𝑒 𝑙𝑎 𝑑𝑖𝑟𝑒𝑧𝑖𝑜𝑛𝑒 𝑑𝑖 𝑑𝑖𝑠𝑐𝑒𝑠𝑎 𝑷𝒌  ∶= −𝛁𝒇(𝒙̅)

𝑐𝑎𝑙𝑐𝑜𝑙𝑎𝑟𝑒 𝑖𝑙 𝑝𝑎𝑠𝑠𝑜 𝑑𝑖 𝑑𝑖𝑠𝑐𝑒𝑠𝑎 𝛼𝑘

𝑥𝑘+1 = 𝑥𝑘 + 𝛼𝑘𝑃𝑘

𝑘 = 𝑘 + 1

𝑒𝑛𝑑



𝝆

 

 

𝝆𝒆

𝛺

𝑽𝒐𝒍 = ∫ 𝝆(𝒙)𝒅𝜴
𝜴

𝜌 𝐶𝑖𝑗ℎ𝑘

𝑪𝒊𝒋𝒉𝒌(𝝆) = 𝝆𝒑𝑪𝒊𝒋𝒉𝒌
𝟎

𝑝



 

 



 

 



 

 

 

 

31.475 Mpa4

ν = 0,2

2300 kg/cm3

 

𝑞𝑠 = 𝑞𝑠𝑘 ∙ 𝜇𝑖 ∙ 𝐶𝐸 ∙ 𝐶𝑡 = 0.88 𝑘𝑁 𝑚2⁄ = 880 𝑃𝑎               [3.4.1]

𝑞𝑠𝑘 𝑎𝑠 < 200 𝑚. 𝑠. 𝑙. 𝑚. 𝑞𝑠𝑘 = 1,00 𝑘𝑁 𝑚2⁄       [3.4.4]

𝜇𝑖 (𝛼 = 0°) 𝜇𝑖 = 0,8

𝐶𝐸 𝐶𝐸 = 1,1

𝐶𝑡 𝐶𝑡 = 1

 

 

Ecm = 22000 ∙ ((fck + 8) 10⁄ )0,3   (𝐸𝑢𝑟𝑜𝑐𝑜𝑑𝑖𝑐𝑒 2)



 

 

 

 



 

880 𝑃𝑎

𝐸 = 31.475 Mpa

ν = 0,2

𝜌 = 2300 kg/cm3

20%
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 𝑚^3 %

 

𝒎𝟑 𝒎𝟑 𝒎𝟑 𝒎𝟑

20 % (𝑇𝑎𝑟𝑔𝑒𝑡) 24.3 % 25.5 % 20.8 %

 

𝒎𝟑 𝒎𝟑 𝒎𝟑 𝒎𝟑

10 % (𝑇𝑎𝑟𝑔𝑒𝑡) 11.4 % 12.4 % 13.9 %



 

𝒎𝟑 𝒎𝟑 𝒎𝟑 𝒎𝟑

15 % (𝑇𝑎𝑟𝑔𝑒𝑡) 14.8 % 13.9 % 17.9 %

 

𝒎𝟑 𝒎𝟑 𝒎𝟑 𝒎𝟑

10 % (𝑇𝑎𝑟𝑔𝑒𝑡) 10.6 % 12.3 % 10.7 %



 

𝒎𝟑 𝒎𝟑 𝒎𝟑 𝒎𝟑

20 % (𝑇𝑎𝑟𝑔𝑒𝑡) 23.2 % 22.4 % 20.4 %



 

𝒎𝟑 𝒎𝟑 𝒎𝟑 𝒎𝟑

40 % (𝑇𝑎𝑟𝑔𝑒𝑡) 36.2 % 40.8 % 35.9 %

 

𝒎𝟑 𝒎𝟑 𝒎𝟑 𝒎𝟑

40 % (𝑇𝑎𝑟𝑔𝑒𝑡) 39.8 % 41.2 % 41.9 %



 ∅𝟑 𝐱 𝟑 𝐦 

𝒎𝟑 𝒎𝟑 𝒎𝟑 𝒎𝟑

30 % (𝑇𝑎𝑟𝑔𝑒𝑡) 32.2 % 35.3 % 32.9 %

 ∅𝟔 𝐱 𝟑 𝐦 

𝒎𝟑 𝒎𝟑 𝒎𝟑 𝒎𝟑

30 % (𝑇𝑎𝑟𝑔𝑒𝑡) 31.1 % 30.6 % 36.3 %
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