
 



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

γୋ γୋγୋ γୋγ୕ γ୕γ஺ௗ γ஺ௗ

ψ଴

 



 

 

𝐸 = 210′000 𝑁/𝑚𝑚ଶν = 0.30 𝛼் = 12 ∙ 10ି଺𝐾ିଵ𝑓௬ = 235 𝑁/𝑚𝑚ଶ𝑓௨ = 360 𝑁/𝑚𝑚ଶ𝛾ெଵ = 1.05
 

𝑓௬௕ = 210 𝑁/𝑚𝑚ଶ𝑓௨௕ = 500 𝑁/𝑚𝑚ଶ𝛾ெଶ = 1.25
 



 

 



 



 

 

 

 



 

𝐼௬,௉ = 0.069 ∙ 10଺ 𝑚𝑚ସ
𝑊௬,௣௟௔௦௧,௉ = 4.13 ∙ 10ଷ 𝑚𝑚ଷ
𝑀௬,ோௗ,௣௟௔௦௧,௉ = 𝑓௬ ∙ 𝑊௬,௣௟௔௦௧,௉𝛾ெଵ = 0.92 𝑘𝑁𝑚

𝐼௬,ு = 0.10 ∙ 10଺ 𝑚𝑚ସ
𝑊௬,௘௟௔௦௧,ு = 4.50 ∙ 10ଷ 𝑚𝑚ଷ

 

 



 

 

𝜎ாௗ = 41.30 𝑁/𝑚𝑚ଶ < 𝜎ோௗ = 𝑓௬𝛾ெଵ = 223.8 𝑁/𝑚𝑚ଶ


 

𝜂 = 0.926 < 1.0
  



𝑀௭,ாௗ = 0.85 𝑘𝑁𝑚

𝑉௬,ாௗ = 0.73 𝑘𝑁
 



 

𝑤௠௔௫ = 18.5𝑚𝑚 − 17.6𝑚𝑚 = 0.9 < 𝑤௭௨௟ = 𝑙100 = 12.1𝑚𝑚
𝑤௠௔௫ = 18.1𝑚𝑚 < 𝑤௭௨௟ = 𝑙50 = 23.8𝑚𝑚
𝑤௠௔௫ = 18.5𝑚𝑚 < 𝑤௭௨௟ = 30𝑚𝑚


 



 

 

 

 

𝑅௬,ாௗ = −0.73 𝑘𝑁𝑅௭,ாௗ = −0.1 𝑘𝑁𝑅௫௫,ாௗ = 0.85 𝑘𝑁𝑚
 



 

 



 

 

 

𝑅௬,ாௗ = 2 ∙ −0.726 𝑘𝑁 = −1.45 𝑘𝑁𝑅௭,ாௗ = 2 ∙ −0.1 𝑘𝑁 = −0.2 𝑘𝑁𝑅௫௫,ாௗ = 2 ∙ 0.847 𝑘𝑁𝑚 = 1.69 𝑘𝑁𝑚
 



 

 



 

 

 

𝑅௬,ாௗ = −0.73 𝑘𝑁𝑅௭,ாௗ = −0.1 𝑘𝑁𝑅௫௫,ாௗ = 0.79 𝑘𝑁𝑚
 



 

 



 

𝑅௬,ாௗ = 0.45 𝑘𝑁𝑅௭,ாௗ = −0.1 𝑘𝑁𝑅௫௫,ாௗ = −0.49 𝑘𝑁𝑚
 



 


