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Example Problem

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

1. Determine if Section is Compact
)‘flange — 943 (AISC Table 1—1)

Apep = 46.6 (AISC Table 1-1)

2. Determine the limiting ratios (AISC Table B4.1b)
Check Flange
E = 29000 ksi

F, =50 ksi

E 29000 ksi
Ay = 0.38 1/Fy 038\ =i = 915 (Case 10)

| E 29000 ksi
Ao=1- = =14/ T =24.08
" F, 50 ksi

(Aps < Aftange <Ay) = (915 < 9.43 < 24.08) =1 -~ Noncompact Flange

Check Web

E 29000 ksi
_376. |2 _gqg. )220 g 1
Aoy = 3.76 7 3.76 or = 9055 (Case 10)

(Apep < /\pw> = (46.6 < 90.55) =1 -~ Compact Web
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3. Calculate the LB strength with AISC Spec F3
S, =10.9 inch® (AISC Table 1-1)

Z,=12.6inch® (AISC Table 1-1)

M,=F,-Z, =50ksi - 12.6 inch® = 52.5 ft kip

A —A
_ flange f
MnLB_Mp—(Mp—O.TFy-Sx)-—)\ Q_Af”
T p

9.43 —-9.15

= 52.5 ft kip — (52.5 ftkip — 0.7 - 50 ksi - 10.9 inch”) - 2108 915

= 52.11 ft kip

4. Calculate LTB strength with AISC spec F2.2

Ty = 0.78 inch

| E 129000 ksi
L =177, -,/— =1.76-0.78inch-4{/ —— =2.77 f
» 76 Ty Fy 76 - 0.78 inc 0 ksl 77 1t

(Lp > L,) = (277t >2ft) =1 - Full Plastic Behavior

n

5. Design Strength

M, = min (M, 75, M, g) = min (52.5 ft kip, 52.11 ft kip) = 52.11 ft kip

n

¢M,, = ¢, - M, = 0.9 -52.11 ftkip = 46.9 ft kip
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