
W10x15 x 10ft Steel Beam Verification Calculations:

≔RoofDead 20 psf ≔RoofSnow 50 psf ≔RoofWind -30 psf

Beam Dimensions: Span: ≔L 10 ft Unbraced Length: ≔Lb =―
L
2

5 ft

Shape: Use W10x15 ≔Fy 50 ksi ≔E 29000 ksi ≔A 4.41 in 2 ≔D 9.99 in ≔bf 4.00 in

≔tw 0.230 in ≔tf 0.270 in ≔hTw 38.5 ≔Ix 68.9 in 4 ≔Sx 13.8 in 3 ≔Zx 16.0 in 3

≔Iy 2.89 in 4 ≔ry 0.810 in ≔J 0.104 in 4 ≔Cw 68.3 in 6

Check for compact flange per AISC B4.1b:
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Roof Load Tributary Width: ≔T 10 ft

≔Dead =+⋅RoofDead T ⋅A 490 pcf 215.006 plf ≔Snow =⋅RoofSnow T 500 plf

≔Wind =⋅RoofWind T -300 plf
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Reactions:
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Shear at support:
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Moment at Center of Beam:
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Deflection:



Deflection:
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Shear Capacity per AISC G2.1:
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1 ≔Aw =⋅D tw 2.298 in 2

≔Vn =⋅⋅⋅0.6 Fy Aw Cv1 68.931 kip

ASD Shear Capacity: ≔Ω 1.5 =――
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Ω
45.954 kip

LRFD Shear Capacity: ≔ϕ 1.0 ≔ϕVn =⋅ϕ Vn 68.931 kip

Moment Capacity per AISC F2: ≔Cb 1.30 Per AISC Table 3-1
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≔Mp =⋅Fy Zx 66.667 ⋅kip ft AISC F2-1
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ASD Moment Capacity: ≔Ω 1.67 =――
Mn

Ω
39.92 ⋅ft kip

LRFD Moment Capacity: ≔ϕ 0.9 ≔ϕMn =⋅ϕ Mn 60 ⋅ft kip



ASD Shear Capacity: ≔Ω 1.5 =――
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ASD Moment Capacity: ≔Ω 1.67 =――
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LRFD Shear Capacity: ≔ϕ 1.0 ≔ϕVn =⋅ϕ Vn 68.931 kip =Vu
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LRFD Moment Capacity: ≔ϕ 0.9 ≔ϕMn =⋅ϕ Mn 60 ⋅ft kip =Mu
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