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Design of Columns to CAN/CSA-S16.1-94  
 

 
 
INPUT PARAMETERS 
Force 
  Factored Axial Load Cf = 6000 kN 
Geometry 
  Factored Unsupported Length KLx = 10000 mm 
    KLy = 10000 mm 
Section (W460x213) 
  Area A = 27100 mm2 
  Depth d = 495 mm 
  Width b = 285 mm 
  Flange Thickness tf = 33.5 mm 
  Web Thickness tw = 18.5 mm 
  Radius of Gyration rx = 205.0 mm 
  Radius of Gyration ry = 69.1 mm 
Material 
  Specified Yield Fy = 350 MPa 
 
DESIGN CHECKS  
Section Class  
Flange 
  b/t = b / (2 · tf) = 285 / (2 · 33.5) = 4.3 11.3.1 
    <= 145 / (Fy)1/2 = 145 / (350)1/2 11.2 
    <= 7.8 -> Flange is class 1   
Web 
  h/w = (d - 2tf) / tw = (495 - 2 · 33.5) / 18.5 = 23.1 11.3.2 
    <= 1100.0 · [1 - 0.39 · Cf · 1000 / (A·Fy )] / (Fy)1/2 11.2 

    <= 1100.0 · [1 - 0.39 · 6000 · 1000 / (27100·350)] / 
(350)1/2   



    <= 44.3 -> Web is class 1   
-> Section is class 1 
 
Axial Compression  
  Cr = φAFy (1+λ2n)-1/n 13.3.1 
  where       
  φ = 0.9   

  n = 1.34 for Group 1, 2 and 3 W-shapes of 
CSA G40.20 Table 1   

  (KL/r)max = Max(KLx/rx, KLy/ry)   
    = Max(10000/205.0, 10000/69.1)   
    = Max(48.8, 144.7)   
    = 144.7   
  (KL/r)max <? 200 10.2.1 
  144.7 <= 200 OK 
  λ = (KL/r)max [Fy/(π2E)]1/2   
    = 144.7·[350/(π2 200000)]1/2   
    = 1.927   
  Cr = 0.9·27100·350·(1+ 1.9272·1.34)-1/1.34 / 1000   
    = 2042 kN   
  Cf <? Cr   
  6000 kN > 2042 kN NOT OK 
 
 


