
Cross section:  IPE 270 
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h = 270.0 mm
b = 135.0 mm
s = 6.6 mm
t = 10.2 mm
r = 15.0 mm

 
  
 A = 45.9 cm² Iy = 5790.0 cm4 Iz = 420.0 cm4 
 IT = 16.0 cm4 Iω = 70580 cm6 
 iz = 3.02 cm ip = 11.63 cm iM = 11.63 cm 
  
 Material:  S235 
 fy,k = 240 N/mm² 
 E-Modulus = 210000 N/mm² 
 G-Modulus = 81000 N/mm² 
 γM = 1.10 
  
 Load in z-direction 
 L = 8.00 m Nd = 0.00 kN qz,d = 5.80 kN/m 
 My,d,left = 10.56 kNm My,d,right = -55.32 kNm 
 The load application point is in the shear center   ⇒   zp = 0.00 cm 
 The ends of the beam are forked supported. 
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Max My,d = 29.77 kNm,  Min My,d = -55.32 kNm  
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Max Vz,d = 14.97 kN,  Min Vz,d = -31.43 kN  
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Maximum utilization = 0.72  
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 Buckling load NKi,z,d 
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 with Iz = 420.0 cm4  E = 210000 N/mm² 
 L = 8.00 m γM = 1.1  
  
 NKi,z,d = 123.65 kN 
  
 Ramification load factor ηKi,y for MKi,y 
 ηKi,y = 1.97 
  
 -------------------------------------------------------------------------------------------------- 
 Decisive check at location x = 8.00 m 
 -------------------------------------------------------------------------------------------------- 
 Internal forces: 
 Nd = 0.00 kN 
 Vz,d = -31.43 kN 
 My,d = -55.32 kNm 
  
 Plastic internal forces: 
 Npl,k = ± 1101.60 kN Npl,d = ± 1001.45 kN 
 Vpl,z,k = ± 228.26 kN Vpl,z,d = ± 207.51 kN 
 Mpl,y,k = ± 116.16 kNm Mpl,y,d = ± 105.60 kNm 
  
 Reduction factor κz 

 d,z,Kid,plz,k N/N=λ
 

 with Npl,d = 1001.45 kN NKi,z,d = 123.65 kN 

 λ
k,z = 2.85 > 0,2 
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 Buckling stress line b ⇒ α = 0.34 
 k = 5.00 
 κz = 0.11 
  
 Buckling moment MKi,y,d 
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 with ηKi,y = 1.97  My,d = -55.32 kNm γM = 1.1  
  
 MKi,y,d = -98.85 kNm 
  
 Reduction factor κM 

 d,y,Kid,y,plM M/M=λ
 

 with Mpl,y,d = -105.60 kNm MKi,y,d = -98.85 kNm 

 λ
M = 1.03 > 0,4 
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 Moment ratio ψ = -0.19  ≤  0,5 
 Factor Kn = 1.00 
 Coefficient for hot rolled girder n = 2.50 ⇒   nred = n ⋅ Kn = 2.50 
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 κM = 0.73 
  
 Coefficient ky 

 
1a)N/(N1k yd,plzdy ≤⋅⋅κ−=

  
9,015,015,0a y,Mz,ky ≤−β⋅λ⋅=

 
 with Nd = 0.00 kN  Npl,d = 1001.45 kN  
 κz = 0.11  ⎯λk,z = 2.85 
 Moment ratio ψ,y = -0.19   ⇒   βM,y = 1.59 
 ay = 0.53 
 ky = 1.00 
  
 Check 
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 Nd = 0.00 kN My,d = -55.32 kNm 
 Npl,d = 1001.45 kN Mpl,y,d = -105.60 kNm 
 κz = 0.11 κM = 0.73    ky = 1.00 
  
 0.00 + 0.72 = 0.72 ≤ 1.0       The check is OK ! 
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