Steel Beam Moment Strength

Flexural strength of a steel wide-flange beam section.

Assumptions

[ASSUME] AISC 14th Edition controls design
[ASSUME] Beam web is unstiffened

Inputs
Beam ultimate moment demand; M, = 30 kip — ft
Beam unbraced length; Ly =20ft
Beam section size; section = W18X40
Steel yield strength; F, = 50 ksi
Modulus of elasticity; E = 29000 ksi
Lateral-torsional buckling modification factor; Cy=1 [AISC F1(3)]

Section Properties

S, = 68.4 in®
Z,="T78.4in®
ry=1.27in
i, = 1.56 in
J =0.81 in*
h,=17.41in
bs/2t; = 5.73
h/t,=50.9

1. Beam Flexural Capacity

Flexural resistance factor
¢, = 0.9 [AISC F1(1)]

1.1. Section Compactness



My =038 | 2 — 035 .,/ 22000 kst
By 50 ksi

S App = 9.152

Check bf/2tf < /\pf
5.73 < 9.152
.. CompactFlange

| E 29000 ksi
Apw = 3.76 - 7, 376 V o

- Apw = 90.55

Check h/ty < Apw
50.9 < 90.55
.. CompactWeb

1.2. Plastic Moment Strength

Nominal plastic moment strength
F,-Z,  50ksi-78.4in®
M]) = " = "
12 in/ft 12 in/ft
..M, = 326.7 kip — ft

1.3. Yielding Strength

a o~ Fu % 50ksi-784 in®
" 12in/ft 12in/ft

1.4. Lateral-Torsional Buckling

1761,/ £

L =— V7
. 12 in/ft
: 29000 ksi
176 -127in- /200
N 12 in/ft
o L, =4.486 ft
c=1

[AISC Table B4.1b(10)]

[AISC Table B4.1b(15)]

[AISC Eq. F2-1]

[AISC Eq. F2-1]

[AISC Eq. F2-5]

[AISC Eq. F2-8a]



1957, 2 2

in . . . F

L, = T2t T ( T-c \', 676 0.7-F,
0.7-F, Sy - o S, ho E

1.95 -1.56 in . [AISC Eq. F2-6]
_ “Tomjm 29000 ksi 0.81in%-1 N 081in-1 \’ e . (7 B0 ksi 2
B 0.7 - 50 ksi 0 G

68.4in%-17.41in 68.4in%-17.41in 29000 ksi
o L.=13.1ft
— Ly > L,

C,-(n)*-E 078 - J - Ly - 12 in/ft \ 2
Fp=—27 = () +\/1+0078Jc-( b m”)

(Lb-12 infft )2 Sz . ho Tts
_ 1-(3142) -20000ksi [ 0.078 -081in'-1 (20f5-12in/ft )’ [AISC Eq. F2-4]
N ( 20 ££-12 in/ft )2 68.4in3-17.4in 1.56 in
1.56 in

. Fop = 13.59 ksi

_ F,-S, 13.59ksi-68.4in®
" 12in/ft 12 in/ft
o M. = T7.49 kip — ft

[AISC F2.2(c)]

My = min (Mper, M) = min (77.49 kip — ft, 326.7 kip — ft)
. [AISC Eq. F2-3]
My, = 77.49 kip — ft

1.5. Controlling Strength

Design flexural strength of the section

¢M,, = ¢, - min (M,,,, Myyy) = 0.9 - min (326.7 kip — ft, 77.49 kip — ft)
- &M, = 69.74 kip — ft

Check M,, < ¢M,
30 kip — ft < 69.74 kip — ft

. .OK



