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_ mE _ 7(29,000)
C(KL/r)® (183.5)°

471 |E — 471|200 _ 113
F, 50

Since 4 >4.71 ’?, AISC Equation E3-3 applies.
v y

=8.5 ksi

e

F, =0.877F, = 0.877(8.5) = 7.455 ksi

P, . .
o =0.6F, A, =0.6(7455)(209)=93.5 kips <400 kips  (N.G)

c

Because the initial estimate of F,, was so far off, assume a value about halfway between
33 and 7.455 ksi. Try F,, =20 ksi.

P, 400

0.6F, 0.6(20)

Required A, = =33.3in’

Try a W18 x 119:

A,=351in>>333in>  (OK)
KL _26x12
269
- ©’E _ m°(29,000)

 (KL/r?*  (116.0)

=116.0<200  (OK)
.

min

=21.27 ksi

KL / E

Since — >4.71 = =113, AISC Equation E3-3 applies.

r
y

F, =0.877F, = 0.877(21.27) = 18.65 ksi
0.6F,, A, = 0.6(18.65)(35.1) = 393 kips < 400 kips ~ (N.G.)

This is very close, so try the next larger size.
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Try a W18 x 130:

A, =383in”
KL _26X12_1156<200  (OK)
Fmn | 2.70

2 2
g EEL @000 ) 4 ks
(KL/r)?  (115.6%)

Since e >4.71 % =113, AISC Equation E3-3 applies.
r

y

F.,, =0.877F, =0.877(21.42) =18.79 ksi
0.6F; A, =0.6(18.79)(38.3) = 432 kips < 400 kips (OK)

This shape is not slender (there is no footnote in the dimensions and properties table
to indicate that it is), so local buckling does not have to be investigated.

Use a W18 x 130.

MORE ON EFFECTIVE LENGTH

We introduced the concept of effective length in Section 4.2, “Column Theory.” All
compression members are treated as pin-ended regardless of the actual end conditions
but with an effective length KL that may differ from the actual length. With this mod-
ification, the load capacity of compression members is a function of only the slen-
derness ratio and modulus of elasticity. For a given material, the load capacity is a
function of the slenderness ratio only.

If a compression member is supported differently with respect to each of its
principal axes, the effective length will be different for the two directions. In
Figure 4.10, a W-shape is used as a column and is braced by horizontal members in
two perpendicular directions at the top. These members prevent translation of the col-
umn in all directions, but the connections, the details of which are not shown, permit
small rotations to take place. Under these conditions, the member can be treated as
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