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Question 13.28 — A W12x50 is used as a column as shown in Fig.
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The steel yield stress is 50 ksi. The awvailable strength in axial
compression (kips) of the column is most nearly:
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Ciwil Engineering

ntE T
Por = ————5-
(& L)
where, I = moment of inertia about axis of buckling
K = effective length factor based on end boundarsy conditions

- Effective length factors are given on page 16.1-189 of the AISC manual.

- The critical buckling load P, for columns is theoretically given bv Equation (3.1

€3.1)

TABRLE C-A-7T.1

AlSC APPROXIMATE VAL UES OF EFFECTIVE LENGTH FACTOR, &

| BUCKLED SHAPE OF COLUMN IS (=) () (c) () (=)
SHOWN BY DASHED LINE. n 3 A i '
P B = e =] e
'Siﬁ:m' A L o
t t t
| THEORETICAL K VALUE 0.5 1.0 2.0
AISC-RECOMMENDED DESIGMN
VALUE WHEN IDEAL COMNDITIONS | 065 0.80 1.2 1.0 2 10 20
ARE APPROXIMATED |
ENLY AN THAS LU0 “pe BOTATION FIXED AND TRANSLATION FIXED
“?" ROTATION FREE AND TRANSLATION FIXED
=z ROTATION FIXED AND TRANSLATION FREE
T ROTATION FREE AND TRANSLATION FREE
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Civil Engineering

Design of Steel Components
(ANSI/AISC 360-16) LRFD, ASD

E = 29,000 ksi

/ﬂ 3

= |
Ciwil Engineasrimg |
[:_} Table 1-1: W Shapes Dimensions and Properties |
o w
Ares | Depih | wWeks Flarigg e P T Suciis W I |
I i |
Shape - 1 - By Tty ] s . = 1 . K i |
= = | - =% = — - =
Trn Brn. i T i I [ [ [ 1o i i [ 1. ii] == & I
W el 0SS 201 23.F| O A1=E B 9T 0535 1-E30 1 5= B8 55 1F7F T4 1_87F I
Wz aE © 1852 Z3.T | O 45D g o590 1=50 131 .= W | 153 =5 138 | Exw | I
L e 1653 23 6| O 3835 a1 o505 1350 1 Tl =2_11 158 =252 1 1 _F=H I
L e I =21 _ 5 =21 2| 0O.4a55 H_3aF O._ 7= gL =" _u] 151 = 172 T 181 I
L e et 20 10 1.1 O _-Aa5m 82T O.86835 180 180 8580 150 T 1 80
W= aEE s 183 Z1.0]| oA | 24 o815 1330 12 B8 54 1= 57 5 1_FF I
WrE 1 Mss5C 15 2 ZO0.8)| 037T= 822 O.5Z2=F 17480 110 S.40 125 8. 4 173 I
W= ST 167 1.1 O _Eans 5_ 55 o650 1170 111 8_35 128 S5 135 I
w_21x5-|:|': 18 _TF 20 8| O 35D B 53 O.53s =22 F- B B4 5 S_ 135 110 =2 o 130 I
w1 agcd T=E_1 Z0.5| o 350o 214 O350 = == =SZ.0| 5.2% = iry 28T 155 I
L e R 1310 20.7 | O3S0 550 O =S EAS 851.56 [= M, S == 8 2T 1 25
MW TE T 208 15.5| 0. 495 544 o.s10D 11F0 1Z7F | F.50 15 5.3 1.70 I
W18 xaS g = Py | 15 % | O_4a= o o 75D 1iFD 117 g - = | 133 = G 153 I
WS 30E0 S 17 15 182 O4A15 TSR o595 =22 F- B 1= F_Aaw 123 S 1 18583 I
LT o ey 165 2 12.1 O _3=en a3 O.5=0 E==0 SE._ 3 o1 112 84 157 I
L b Tl _F 15.0| 0355 7540 o.s7 Do B2 SE. O] 7 38 101 i 1 1685 I
WraEMas” 13 5 18.1 O 350 [ o505 Fiz=2 TFTE.8 T 25 =T =22 5 1 29 I
wr1Exan© 115 17.9| 0.31= 502 0525 E12 SE.«#4| F.Z21 TE.4 1.1 1.=27 I
WIS ET S 187 15 3| O 395 102 o7 xSl 117 5 95 130 1A= Z_ 45
1S IST 1658 15 & | O_4a=S T2 oO.F15 T oa azx = [ = ] 105 A3 1 1 50 I
W1 E XSOC T F 165.3 | 03850 TNT o530 ESa S1.0| 5858 = ] =57 .=z 1589 I
R = o 13 3 15.1 0O _J=k5 gL o555 =85 =T 585 BF 3= =32 8 1 57 I
W IEIan” 118 150 O 305 O o505 =18 (== N g 583 FEm =2 T 157 I
MW TE XIS 105 15.9| 0295 5. 9% 05D s B SE.5)| 5.51 (=2 ] =45 152 I
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Table 1-1 - WA Shapes Dirmeaemnsions amnd Propertie

Aren | Depen | wen e — P ———— i W
T = [ e | o [ | e e | e | 5 o | oo
WIi12Xrs Eﬁlilﬁ il 040 1L.7] DL Bt LLUE N e 1M %5 J.05
W2xr2 211 123| 0.430) 12.0]| 0670 97| 87.4)] 531 108 185 3.04
W'!i".i-l'.ﬂﬁr 18.1 12110380 12.0] 0605 Ba3d| BF.9)| 538 SE8 14| 3.0
W 1 M0 170 1220360 10| 0.640 4753] T8.0| S28] 664 1w 2.9
Wi2XE3 15.6 12.1]| 0.345] 999 O0LE6TS 425 T0.8) 523 ¥Fro| 958 2.48
W 1.2 X550 148 122|037 808 0840 S| 642 S18] T1.8| 543 1.06
W12 MAa% 131 17| 035 B803] DM S8 D7 D10) Bl WD .85
Wizxa0 11.7] 11.9| 0285 801 0515 07T 515 513 570 447 1.8«
W1 00 178 1002|0420 10.1] D680 31| 66 7| 430 T4s6 118 257
WY1 Dl 15.8 101 0370 100 0615 3| 60.0) 437 666 103]| 2.96
W ilud B 144 10.0| 0340y 900 O.5&80 272 546 435 604 934 254
W 10 D 13.3 0.7 DLA30) B0 D620 248 49.7) 437 S48 o34 L0
W 1030 11.5] 8982|0315 709 0530 200 421 42T 488 aso| 1.94
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Notes: '}
¢ Shape 15 slender for compression with F, = 50 ks

lﬂhﬂﬂﬂmlwlhﬂmmﬁ;lﬂm
v Shape does not meet the /7, limit for shear in AISC Specifications Section G2, 1(a) with F = 30 ks,
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The tabulated values are given for the effective length with respect to the y-axis, L.
Hr.m-ﬂit:r. the effective length with respect to the x-axis, L.,. must also be investigated. To
determine the available strength in axial compression, the table should be entered at the
larger of L., and L., eq» Where

Lr'r
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I AISC Table 4-1 i

I [t i [t [ E =mh5|

Available Strength in Axial Compression, kips—W shapes

! ¢ RF:{P, o

I Selected W14, W12, W10 L oPp

|

I Shape Wid W12 Wio

: Wit T ) B 53 I 58 51 50 45 o 0 5 I I 3

I V/

| = M

I E 1 L’"‘\'-'??E'T" 728 a52 a97 449 B2T RS 47 422 375 L] 5B5 i3 235 373

I E‘ 12 Tl TOO 626 £65 420 B3 BT 443 e 351 B31 5B5 514 410 J51

I ";—n 13 T34 B 595 £33 341 hrd 525 413 3ro 328 D& 543 453 384 328

I _5 14 T 639 572 £01 35t L] R 184 343 304 BE1 530 471 358 305

I E 15 667 608 43 365 332 RaT 477 154 T 280 555 456 450 33z 282
ul

’[ 2

I =] 16 632 576 515 338 304 R0 452 126 2 257 528 472 478 306 260

I C/ E_ i7 558 544 4686 308 276 473 427 247 265 234 B 444 405 281 238

I E 18 583 512 &5T 278 250 448 402 70 241 212 474 423 383 256 216

I ? % 19 528 480 478 250 224 4A0 iTE 244 27 191 447 3949 360 233 195

I L g \ f_-- 20 404 243 400 226 202 393 53 20 196 172 41 ar5 318 210 176

= / o

I -'E', 22 478 387 345 186 167 347 306 182 162 142 LT ey 295 174 145
=

I % 24 365 31X 293 157 140 91 261 153 136 120 3T 282 254 145 122
=

I b ] 26 m 281 250 131 120 245 T2z 130 116 102 21 241 218 124 104

I E 28 268 242 215 115 103 215 192 112 0o E B30 233 204 185 107 oD

I 30 234 11 187 100 H98 187 167 Qr.T EfQ TH.B 203 181 162 gi4 TH4
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r------------------------------------------------------------------1
GENERAL PROVISIONS

The design compressive strength, ¢.F,, and the allowable compressive strength, S (:/ /
P,Q., are determined as follows. /7) I ( )/ - I

The nominal compressive strength, P,, shall be the lowest value obtained based
on the applicable limit states of flexural buckling, torsional buckling, and flexural-
torsional buckling.

¢ =090 (LRFD) Q.= 167 (ASD) éZoéaL bw(’k(/na
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Elastic Buckling
(Long columns)
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Inelastic Buckling
(Short columns)
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