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STEEL MEMBER DESIGN FOR FIRE SAFETY 

Design member 54

Nodes: 8-20 

Code: Eurocode-H

MSZ EN 1993-1-1:2009 + AC:2009, MSZ EN 1993-1-5:2007, EN 1993-1-2:2005 

Material: S 235

Cross-section: IPE 240

Load case: Linear,(ULS (accidental)) Critical

Coefficient for seismic forces: 1,0

 

 

 1. Axial force-Bending-Shear (strength interaction):

 EN 1993-1-2: 4.2.3, EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9 

Critical combination:    [Self weight]    {FIRE}    {0,2*Snow}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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 =  834,00 °C

         passed 

 

 2. Axial force-Bending-Flexural buckling (stability interaction):

 EN 1993-1-2: 4.2.3.5 

Critical combination:    [Self weight]    {FIRE}    {0,5*Wind}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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Critical temperature θ
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 =  832,00 °C

         passed 

 

 3. Axial force-Bending-Lateral-torsional buckling (stability interaction):

 EN 1993-1-2: 4.2.3.5 

Critical combination:    [Self weight]    {FIRE}    {0,2*Snow}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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 4. Shear(y) (strength check): 

 EN 1993-1-1: 6.2.6, EN 1993-1-2: 4.2.3.3, 4.2.3.4 

Critical combination:    [Self weight]    {FIRE}    {0,5*Wind}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 0,00 ∙L = 0,00 ∙609,60 = 0 cm
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Critical temperature > 1000 °C 

         passed 

 

 5. Web shear buckling (stability check): 

 EN 1993-1-5: 5.1, 5.2, 5.3, 5.5, Annex A: A.3, EN 1993-1-2 

Critical combination:    [Self weight]    {FIRE}    {0,2*Snow}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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Critical temperature > 1000 °C 

         passed 

 

 6. Web shear buckling-Bending-Axial force (strength interaction):

 EN 1993-1-2: 4.2.3, EN 1993-1-1: 6.2.9; EN 1993-1-5: 7.1 

Critical combination:    [Self weight]    {FIRE}    {0,2*Snow}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C
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Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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 =  848,00 °C
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Partial results

 

 8. Axial force (strength check):

 EN 1993-1-2: 4.2.3.1 

Critical combination:    [Self weight]    {FIRE}    {0,5*Wind}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 0,00 ∙L = 0,00 ∙609,60 = 0 cm
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         passed 

 

 9. Bending(y) (strength check):

 EN 1993-1-2: 4.2.3.3, 4.2.3.4 

Critical combination:    [Self weight]    {FIRE}    {0,2*Snow}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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         passed 

 

 10. Bending(z) (strength check):

 EN 1993-1-2: 4.2.3.3, 4.2.3.4 

Critical combination:    [Self weight]    {FIRE}    {0,5*Wind}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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Critical temperature > 1000 °C 
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 11. Shear(z) (strength check): 

 EN 1993-1-1: 6.2.6, EN 1993-1-2: 4.2.3.3, 4.2.3.4 

Critical combination:    [Self weight]    {FIRE}    {0,2*Snow}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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Critical temperature > 1000 °C 
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 13. Axial force-Bending (strength interaction):

 EN 1993-1-2: 4.2.3, EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9 

Critical combination for N-M-V strength interaction:    [Self weight]    {FIRE}    {0,2*Snow}    

Section class: 3 (Elastic design) 
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Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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 14. Flexural buckling (stability check):

 EN 1993-1-1: 6.3.1, EN 1993-1-2: 4.2.3.2 

Critical combination for N-M-Buckling interaction:    [Self weight]    {FIRE}    {0,5*Wind}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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Critical temperature > 1000 °C 

         passed 

 

 15. Lateral-torsional buckling (stability check): 

 EN 1993-1-1: 6.3.2, EN 1993-1-2: 4.2.3.3, 4.2.3.4  

Critical combination for N-M-LTBuckling interaction:    [Self weight]    {FIRE}    {0,2*Snow}    

Section class: 3 (Elastic design) 

Fire curve: ISO fire curve 

Design temperature θ =  641,63 °C

Critical section: x = 1,00 ∙L = 1,00 ∙609,60 = 609,60 cm
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 =  685,00 °C

         passed 


