
 



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

γ γγ γγ γγ γ

ψ

 



 

 

𝐸 = 210′000 𝑁/𝑚𝑚ν = 0.30 𝛼 = 12 ∙ 10 𝐾𝑓 = 235 𝑁/𝑚𝑚𝑓 = 360 𝑁/𝑚𝑚𝛾 = 1.05
 

𝑓 = 210 𝑁/𝑚𝑚𝑓 = 500 𝑁/𝑚𝑚𝛾 = 1.25
 



 

 



 



 

 

 

 



 

𝐼 , = 0.069 ∙ 10  𝑚𝑚
𝑊 , , = 4.13 ∙ 10  𝑚𝑚
𝑀 , , , = 𝑓 ∙ 𝑊 , ,𝛾 = 0.92 𝑘𝑁𝑚

𝐼 , = 0.10 ∙ 10  𝑚𝑚
𝑊 , , = 4.50 ∙ 10  𝑚𝑚

 

 



 

 

𝜎 = 41.30 𝑁/𝑚𝑚 < 𝜎 = 𝑓𝛾 = 223.8 𝑁/𝑚𝑚


 

𝜂 = 0.926 < 1.0
  



𝑀 , = 0.85 𝑘𝑁𝑚

𝑉 , = 0.73 𝑘𝑁
 



 

𝑤 = 18.5𝑚𝑚 − 17.6𝑚𝑚 = 0.9 < 𝑤 = 𝑙100 = 12.1𝑚𝑚
𝑤 = 18.1𝑚𝑚 < 𝑤 = 𝑙50 = 23.8𝑚𝑚
𝑤 = 18.5𝑚𝑚 < 𝑤 = 30𝑚𝑚


 



 

 

 

 

𝑅 , = −0.73 𝑘𝑁𝑅 , = −0.1 𝑘𝑁𝑅 , = 0.85 𝑘𝑁𝑚
 



 

 



 

 

 

𝑅 , = 2 ∙ −0.726 𝑘𝑁 = −1.45 𝑘𝑁𝑅 , = 2 ∙ −0.1 𝑘𝑁 = −0.2 𝑘𝑁𝑅 , = 2 ∙ 0.847 𝑘𝑁𝑚 = 1.69 𝑘𝑁𝑚
 



 

 



 

 

 

𝑅 , = −0.73 𝑘𝑁𝑅 , = −0.1 𝑘𝑁𝑅 , = 0.79 𝑘𝑁𝑚
 



 

 



 

𝑅 , = 0.45 𝑘𝑁𝑅 , = −0.1 𝑘𝑁𝑅 , = −0.49 𝑘𝑁𝑚
 



 


