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Example 5-2 JﬂC/( %CC oy e C k 5 7% fd/’/'/‘éh

{a) Using the column critical stress values in Table 4-227 of the Manual, determine

P
the LRFI? design strength ¢ P, and the ASD allowable strength 0 for the

column shown in Fig. 5.8, if a 50-ksi steel is used. )
(b) Repeat the problem, using Table 4-1 of the Manual. C/% :7% /L%

Py . .
{c) Calculate ¢_P,, and ——, using the equations of AISC Section E3.
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LA P
[ I Table 1-1 (continued)
o x—f—x i W-Shapes
- 4] Dimensions
__b"l"{"_ Ye
Area Wb Flamge Distance
Shape A o 1""‘";:’“ e “:I_“"* mu-::m i_khﬂ . r | “abie
1 - I SN I N — — T W .
«72 | 211 12.3 E‘nnm ?ﬁs Yo 120 |12 |0670[ "he[1.27 [1%hs [1'he l ¢
w65° | 191 [121 [12Ve|0390| 3= | 3he [120 [12 [0605) %= |1.20 |1V |1

“ Shape i= slender for compression with £ = 50 ksi.

I Shape exceads compact imit for flexure with F= 50 ke

“ The achual size, combination and orientation of fastenar components should be compared with the geometry of the cross saction
{0 ensure compatibality.

" Flange thickness greater than 2 in. Special requirements may apply per AISC Specification Section Ad. 1c.
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Table 1-1 (continued)
W-Shapes
Properties

w :ﬁﬁﬂm: [ ﬁ:hx-tl 3 T ‘:h:.:- z " :mpiﬂ_::-
METE N i in. in. | in.? . in.? | i i in. | in in | in*
T2 B991226 | 597 | 974 |53 108 |15 | 324 |%04) 40234106 | 243 | 60
65 892249 | 533 | B79 | 526 %68 | 1M | 20|02 441)3BMNS| 218 | S

V%
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Elastic Buckling
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CMa |4 # 20/ @g:/ 6) {0.5€ || E
1. Slender Unstiffened Elements, Z/ N =
The reduction tactor, (J, for slender unstiffened elements is defined as follows: (/

{a) For flanges, angles and plates projecting from rolled columns or other compres-

sion members: Ch 86% /r/;)/ /Z.OMQ e

i When 2 =056 [ £ 2
(i " W Fy 5][»1]:?’/_1

. our C"Xam/ﬁéf —> 25— 10 eb//z__} (E7-4)

l__ I_.
(ii) When 056 |— <2 -1.03 |2
.Illl F}- [ -IIHI F':!l.
L =1.415—D_?4(?J1I'II% (ET-5)
(iii) When 2 =1.035 |-£
' W Fx
0.60 E
Oy = 5 (BE7-6)
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: //érD Table 422 (continued) 4 49/’2 _24.2 :

I Auovraidlable Criitical Stress Ffor ro= I

: Compression Members s L ;\p 47 :

v

| |

| o — 35 ksi H— D6 ksi o — A2 ksi oy — A5 BosE A B0 ksi |

I EF‘“:;*TI% e e %“i?‘ﬁl% s | emr | |

I ASD L FEF D [ Aaso | vrFD AsD | vRFD ASD LRFD ASD LRFD |

I a1 | 192 | 289 a1 | 197 | 207 a1 | 22.7 | 341 41 | 246 | 37.0 41 | 26.5 | 39.8 I

: 42 19.2 28.8 42 | 19.6 259.5 42 2.6 3.9 42 24.5 36.8 42 26.3 F9.5 :

I 43 | 194 28.7 43 | 19.6 204 43 225 == A 43 24 .3 366 43 26 2 9.3 I

1 44 | 190 | 285 44 | 195 | 203 44 | 223 | 336 44 | 24.2 | 36.3 44 | 26,0 | 3901 I

| 45 18.9 28.4 4% | 19.4 9.1 45 2.2 334 45 24.0 361 45 25.8 38.8 I

I 45 | 18.8 28.3 46 | 19.3 29.0 4h i 3.2 46 3.9 359 45 256 8.5 :

' a7 | 187 | 281 47 | 19.2 | 28,9 47 | 220 | 33.0 47 | 23.8 | 357 47 | 25.5 | 38.3 i

A8 | 186 | 28.0 43 | 19.1 28.7 48 | 218 | 228 |48 | 236 | 553 | 48 | 253 [ 280 ||

449 | 185 279 49 | 19.0 28.5 44 2.7 2.6 44 F3.4 35.2 = A 251 Ff.f |

H0 | 184 | 27.7 0 | 189 | 28.4 2.4 D | 23.3 | 350 H0 | 249 | 37.5 :
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: /] N Table 422 (continued) @ /5 4 7. 27) :
I Aovraidlable Criitical Stress Fo I
| |
I Compressiomn Members = ‘0/3 :
i
| o — 35 ksi H— D6 ksi o — A2 ksi oy — A5 BosE A B0 ksi |
I %F‘“:;l“*:flg o e - L}”“.;‘:f‘t‘i“l% el
I ASD L FEF D [ Aaso | vrFD AsD | vRFD ASD LRFD ASD LmFD | )
1 41 | 192 | 28.9 a1 | 197 | 29.7 a1 | 227 | 341 41 | 246 | 37.0 41 | 26.5 | 39.8 I
: 42 19.2 28.8 42 | 19.6 259.5 42 2.6 3.9 42 24.5 36.8 42 26.3 F9.5 :
I 43 | 194 28.7 43 | 19.6 204 43 225 == A 43 24 .3 366 43 26 2 9.3 I
1 44 | 190 | 28.5 44 | 195 | 203 44 | 223 | 336 44 | 24.2 | 36.3 44 | 26.0 | 301 I
| 45 18.9 28.4 4% | 19.4 9.1 45 2.2 334 45 24.0 361 45 258 388 I
I 45 | 18.8 28.3 46 | 19.3 29.0 4h i 3.2 46 3.9 359 45 256 8.5 :
' a7 | 187 | 281 v | 19.2 | »8.9 47 | 22.0 | 330 47 | 23.8 | 35.7 47 | 255 | 38.3 I
A8 | 186 | 28.0 43 | 19.1 28.7 48 | 218 | 228 |48 | 236 | 553 | 48 | 253 [ 280 ||
449 | 185 279 49 | 19.0 28.5 J!I'E '21 i" 2.6 44 F3.4 35.2 q<a 251 3. F |
H0 | 184 | 27.7 S0 | 189 | 28 -4 2.4 D | 23.3 | 350 H0 | 249 | 37.5 :
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Table 4-1 {continued) = / Z \
Available Strength in |

Fr=50kst  axial Compression, kips

wW-Shapes

L7
Shape W2 w
Ib/ Tt 06 a7 79 T2 G5
- e PrcFlhy Pl dcFe Folile e Pl cFi Foliie cFh
ASD LREFD: ASD LRFD ASD LREFD: ASD LREFD ASD LRFD
il 44 1200 Lo 1150 BO5 1080 632 2 L] 572 8549
i S11 1230 L 1441 66T 1000 &0G o141 5440 a24a
T S0 13060 i AN B57 08 5Oy a9 540 a2
a T8F 14180 14 10D G5 | 587 a83 531 od
Lt | Tre 11&0 L] 1050 634 L e ] 575 a6i5 521 o3
( kL y 10 THG 1140 103D G620 O3z 5654 347 510 Pl =147
11 a0 1110 B A0 D B0 S 550 aFr ELr ) 47
Z 12 i 1iE0 B53 1 500 aa87 ( 536 ) (Hﬂﬁ) B ] 28
3 13 o 100 L4 L 574 a6 521 i A0 Fi i
14 =] 10 G116 25 556 8335 505 it ] 456 &Ba5S
15 550 OOl e i 538 Sl 455 i A41 G663
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PL= F_ A, (AISC Equation E3-1%
b, = $HF_ A, = LEFD compression strengith {¢. = 0.90)
P_,.. 'Fi:r"'-*lg .
0 Y = ASD allowable compression strength ({}. = 1.67)
C (-

The following expressions show how . the flexural buckling stress of a oolumn.,
may be determined for memibers without slender elements:

.ﬁ:r.r_ = 125} — OWnYry Cﬂ)f

(/(% < j F__ = I:[]_ﬁﬁﬂ;':::IF}. (AdSC Eguation E3-2)
—

(a) If

i i
= 4. 71, | — 2
v, (“r =

I T i
(by If—— == 471, [— (-:u'—"' = E_Zijl
r W F, .
F_, = O8TTF_ (AISC Equation E3-3)

In these expressions, M. is the elastic critical buckling stress—that is. the Euler
stress — calculated with the effective length of the colummnm KI..

= -
-

Fe = —F7/T"T"7"= (AdSC Eguation E3-4)
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