
W21x44 x 10ft Steel Column With Slender Web Verification Calculations:

≔RDead +1.075 kip 30 kip ≔RSnow +2.50 kip 50 kip ≔RWind -1.5 kip

Column Dimensions: Length: ≔L 10 ft Unbraced Length: ≔Lx =L 10 ft ≔Ly =L 10 ft

Shape: Use W21x44 ≔Fy 50 ksi ≔E 29000 ksi ≔A 13.0 in 2 ≔tw 0.350 in ≔tf 0.450 in

≔rx 8.06 in ≔ry 1.26 in ≔hTw 53.6 ≔bTf 7.22 ≔Ix 843 in 4 ≔Iy 20.7 in 4

≔G 11200 ksi ≔J 0.770 in 4 ≔Cw 2110 in 6 ≔W 44 plf

Check for compact flange and web 
per AISC B4.1a:
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Total column loads including self weight:

≔Dead =+RDead ⋅W L 31.515 kip ≔Snow =RSnow 52.5 kip ≔Wind =RWind -1.5 kip

≔Pasd =
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Axial Capacity - Section E7: ≔K 1.0
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31.556 ksi

≔Fe_E3 =min ⎛⎝ ,Fe_x Fe_y⎞⎠ 31.556 ksi

Torsional Buckling Length: ≔Lz =L 10 ft
Use minimum Fe from E3, E4
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AISC E3-2 
and E3-3

≔b =⋅bTf tf 3.249 in Get the official "b" since it's not in the AISC Manual



≔b =⋅bTf tf 3.249 in Get the official "b" since it's not in the AISC Manual

≔h =⋅hTw tw 18.76 in Get the official "h" since it's not in the AISC Manual

From table E7.1 assign the Effective Width Imperfection Adjustment Factors:
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From table E7.1 assign the Effective Width Imperfection Adjustment Factors:
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17.86 in AISC E7-2 and E7-3

≔Ae =--A ⋅⋅4 ⎛⎝ -b be⎞⎠ tf ⋅⎛⎝ -h he⎞⎠ tw 12.685 in 2 =A 13 in 2 Note there was an adjustment 
in the effective area

=Fcr 25.76 ksi

≔Pn =⋅Fcr Ae 326.769 kip AISC E7-1



ASD Axial Capacity: ≔Ω 1.67 =―
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