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Flexural Example Problem

Flexural Example Problem

Determine the LRFD flexural design strength for a W10x12 beam with an unbraced length of 10 ft.

Section Properties of W10X12

h=885inch ¢;=0.21inch b;=3.96inch {,=0.19inch

E=29000ksi F,=50ksi S, =109inch’ Z, =12.6 inch’

L, =10 ft
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Figure 1: W-Shape: Flexural Strength
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Determine if Section is Compact
Determine the limiting ratios (AISC Table B4.1b)
Check Flange

b 3.96 inch
= 7./‘ = —-—— i
b= 5 5 1.98 inch

t=1t;=021 inch

b 1.98 inch
A=-=———=94
t 0.21 inch 943

/29000 k51
50 ksi
/ 129000 ksi
= =24.08
50 ksi

compact if A< )\p compact if 9.43 <9.15
class = < noncompact if /\p <A<\, = noncompact if 9.15 < 9.43 < 24.08 = noncompact
slender otherwise slender otherwise

Flange is noncompact

Check Web

h = h = 8.85 inch
t, =t, =0.19 inch

h 8.85 inch
A= T 019men 166

/ /29000 ksi
Y = 90.55
| E 129000 ksi
=57 (] —=— =574/ ——— =1372
A, =057 F, 5.7 50 ks 37.27

compact if A< )\p compact if 46.6 < 90.55
class = < noncompact if )\p <A< A, = noncompact if 90.55 < 46.6 < 137.27 = compact
slender otherwise slender otherwise

Web is compact

W-Shape is classified as F3
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Determine Flexural Capacity based on Chapter F, Section 3

Calculate Miscellaneous Variables

= 50 ksi - 12.6 inch®

= 52.5 ft kip

B
L,=176-1,

Y

/29000 ksi
=1.76-0.78 inch - /| ———
76 - 0.78 inc 50 ks

—2.77 ft
2 2
FE J-c J-c 0.7-F
L.=195- . . 76 . y
P =195 0.7-F, \J S +\/<Sm-h0> +6.76 ( E )
29000 ksi 0.05 inch® - 1 0.05 inch® - 1 ’ 0.7 - 50 ksi\
=1.95-0.98 inch - - - — + — 1 6.76 - <7>
0.7 - 50 ksi 10.9 inch® - 9.66 inch 10.9 inch” - 9.66 inch 29000 ksi
= 8.05 ft
C, 72 E J-c (L)’
F,==t "~ . 4/1+0.08- =
(g)Z \/ - S, +hy (m)
Tts
1-3.142 - 29000 ksi 0.05 inch® - 1 10f \°
— s - 4/1+0.08" — : ( .
( 10 ft ) 10.9 inch” - 9.66 inch  \ 0.98 inch
0.98 inch
= 24.32 ksi
4
k, =
h
t”UJ
B 4
- 8.85 inch
0.19 inch
=0.59

k, = max (min (k,, 0.76) ,0.35)

max (min (0.59,0.76) , 0.35)

=0.59
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1. Lateral Torsional Buckling

M, if L, <L,
Myprg =9 Cy (M, (M, 07 F,-8,) 222} i L, <L,<L,
F., -85S, otherwise
52.5 ft kip if 10 ft < 2.77 ft
=4 1-(52.5 fokip — (52.5 ftkip — 0.7 - 50 ksi - 10.9 inch® ) - JSL=2TTIL if 2.77 £ < 10 £t < 8.05 f
24.32 ksi - 10.9 inch’ otherwise
= 22.09 ft kip

2. Compression Flange Local Buckling

Ap—A .

M, —(M,—0.7- F,- S,) - A,,ff—,\p,,ff if Apergss = noncompact
M, crLp = % if Ajoess = slender

M, otherwise

52.5 ft kip — (52.5 ftkip — 0.7 - 50 ksi - 10.9 inch3> - 243915 if poncompact = noncompact

3 24.08-9.15
. i-0.59- i .
— 0.9-29000 ksgl 2;2‘) 10.9 inch if noncompact — slender

52.5 ft kip otherwise

= 52.12 ft kip

Flexure Capacity
oM, = ¢, - min (M

nl»

M,,) = 0.9 - min (22.09 ft kip, 52.12 ft kip) = 19.88 ft kip
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