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EXAMPLE 6.1

LRFD
SOLUTION

The beam—column shown in Figure 6.2 is pinned at both ends and is subjected to the
loads shown. Bending is about the strong axis. Determine whether this member sat-
isfies the appropriate AISC Specification interaction equation.

From the column load tables, the axial compressive design strength of a W10 x 49
with F| = 50 ksi and an effective length of K\, L= 1.0 X 17 = 17 feet is
¢.P, = 405 kips

Since bending is about the strong axis, the design moment, ¢,M,,, for C;, = 1.0 can
be obtained from the beam design charts in Part 3 of the Manual.
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FIGURE 6.2

ANSWER

Pp=35k

Py =99
W10x 49
RESY A992 steel
0p=5k
17 = 0,12k
8.5’

For an unbraced length L, = 17 ft,

@M, = 197 ft-kips
For the end conditions and loading of this problem, C;, = 1.32 (see Figure 5.15¢).
For Cj, = 1.32, the design strength is

@M, = C, x 197 = 1.32(197) = 260 ft-kips

This moment is larger than ¢, M), = 226.5 ft-kips (also obtained from the beam design
charts), so the design moment must be limited to ¢bM,,A Therefore,

@M, = 226.5 fi-kips

Factored loads:

P,=12P,+ 1.6P, =12(35) + 1.6(99) = 200.4 kips
0,=120,+1.60, =1.2(5)+ 1.6(12) = 25.2 kips

The maximum bending moment occurs at midheight, so

M, = 25‘1(17) =107.1 ft-kips

Determine which interaction equation controls:

P, 2004
L ==—"=04948>0.2 .. Use Equation 6.3 (AISC Eq. Hl-1a).

0.P, 405

P 8 Mu | My =200A4+§(107A1+0)=0915<1_0 (0K)

o.P, I\ oM, @M, ) 405 912265

This member satisfies the AISC Specification.
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6.2-1 Determine whether the given member satisfies the appropriate AISC interaction equa-
tion. Do not consider moment amplification. The loads are 50% dead load and 50%
live load. Bending is about the x axis, and the steel is ASTM A992.

a. Use LRFD.
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FIGURE P6.2-1
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