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Question 13.28 — A WIi12x50 is used as a column as shown in Fig.
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Fig. 13.13
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The steel yield stress is 350 ksi. The awvailable strength in axial
compression (kips) of the column is most nearly:

A. 903 _Sombion © The 570ﬁorfaf (e

S % P fop s o Guidod swpper b



2
P, = T .E'.!;
(&S L)
where, I = moment of inertia about axis of buckling
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- The critical buckling load P, for columns is theoretically given bv Equation (3.1

K = effective length factor based on end boundary conditions Use Tabl.e C-A-7_1

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

€3.1)

TABLE C-A-T.1

i

AlSC APPROXIMATE WAL UES OF EFFECTIVE LENGTH FACTOR, &

BUCKLED SHAPE OF COLUMMN IS (=) (5) (c) (o) (e)
SHOWN BY DASHED LINE. ' v '
FoL B e =]
Eﬁlﬂr R Lo e
¥ t t
THEORETICAL K VALUE 0.5 1.0 2.0
AISC-RECOMMENDED DESIGN
VALUE WHEN IDEAL COMNDITIONS 0.65 0.80 1.2 1.0 2.10 2.0
ARE APPROXIMATED
END CONDITION CODE wpe BOTATION FIXED AND TRANSLATION FIXED
"ﬁ“‘ ROTATION FREE AND TIRANSLATION FIXED
= ROTATION FIXED AND TRANSILATION FREE
¢ ROTATION FEREE AND TRANSLATION FREE
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Civil Engineering

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

E = 29,000 ksi
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Table 1-1: W Shapes Dimensions and Properties

Area | Depeh | wwes Fla megee Pois P Ao W
b Born Lo lirn LTo [T S T LTo T T = .
=T 1 =01 == 7| oa1s] sBo97] oS85 TE30 1sa| oss 17| o4 1 87
wrzd HEs 182 37| o.azo| 7oa| osoo 1550 131 | a=2= 153] =as 138
Wz ss T 153 za.e| omas| 7o o.sOs 1=s0 11| = w1 154] =1 =
w1 xFas =15 Z1 2| oass| a30| oFao 100 151 | Bos 1rz| Tous 181
W= xea s =0 Z1.1| oaso| a=2v| osas 1.480 140| sBs0 150| Sa7F 1_ 30
T S vt 183 Z1.0| oaon| assa| osas 1=30 127 | BoSa 144| sTs 177
w1 Hss s 1652 zo.a| o3rs| az=| osz= 1140 110| s_an 1265| a=.a 173
w1 MsT s 187 Z1.1| oans| sss| osso 1970 111 | 8.3 1=z9| @ous 1.3s
w1 xes0 T 1T so.a| oEmso| ss3| os3s oo oa s| sa1s 110| =ao 1_30
w1 agt 11 zo.6| oEaso| as.14| o4asn oS0 a=.o0| a.=+ 1o7| 3BT 10565
w1 e 1= zo.v| oaso| sso| oaso Eas a1.6| a.os gsa|l =o7F 1265
W TEICT =08 18.5| o.aos| 7sal os1o 1970 127 | Foso 146] o3 1.70
W IEMNES 191 18.4| o.aso| vs=| oFrso 1070 1197| v.ao 133] sSas 159
v s Xs0 " 17 s 18.2| oa1s| 7ss| osos oo 108| Foar 1=23| =o1 158
W IBNSSC 1652 182.1 | o.3on| 7s3| oszo B0 o 3| v.a1 112 aao 157
W IB NS0T 14T 18.0| oass| 7so| os o B sE.o| v.as 101 R 155
W aEMNasT 135 18.1 | o.3sn| so0s| osos Tz rE.B| v.os oo7| === 1.9
wwrasan© 11 .8 17.a| oas| soz| os=2s E12 sE.4| v.=1 TE.4 191 1.2+
W aEXNET T 197 165.3 | o_39s 10_= o.57 s 117 | 5Os 130 13| =_as
WIS ST 158 15.4| oa=zo| Toaz| oFas S8 oz z2| 7= 1os| a3 150
WIS XSO C 1T 165.3| o.3aon| o7 os30 ESO a1.0| s.a=3 azo| 3IT= 159
W aEXNasT 133 16.1 | o 3as| 7oal osas =a5 = 7| aas az.=| 3==a 157
W aEXan® 118 15.0| o3os| 7oo| osos s18 Ba 7| 6= F=.o| =ao 157
W IEM3ET 105 15.9| o.=zos| soo9| oaszo Aas s6.5| 651 G4.0| =4S 152
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Use table 1-1 for W
section data-Find
W12x50
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Takble 1-1 - WA Shapes Dirmeaensiomns amnd Pro pertie

Ares |Deptn | wwen P ——— R ——— A W
T S N I T T o I I I I BT
Wiz2Xrs 23@ 12404500 V2.0 OLF3 Gt 100 534 18] Z76) .05
Wi2XT2 21.1 12.3| 0430 12.0| 0670 EAT| 8r4) 531 10& 185 3.0«
w12x8s' 191 121(0380) 120] 0605 533 &7 9) S28) 968] 1F4| 302
W2 K08 1701 122 0350 10.0) O.540 473 7TB.O| S28) 864 107 2.9
B WWAZXED 156 1211|0345 9989 0575 425 T0.6) 523 ¥r.9| 958 Z.48

__> W 12K50 46| 1122|0370 808| 0640 3| 64.2] 518 Ti8| 63 196 e
W12 AT 131 12.1| 0333 B8.03] 0573 Bl DT D10 G642 D] 1 855
/\/O WizZx40 11.7] 11.9|0285 801 OG5 2T 51.5] 513 570 449 1.594
c W Ol 178 1102|0420 10.1) 0680 31| 66 7| 4309 T46 118 257
/%OZ[ WY1 Dl 158 1101|0370 00| 06813] 3| 60.0]| 437 666]| 103 23568
/70 /@ VW 104 S 144 10.0| 0340y 100 0580 ZT2| S4E| 435 &04| 934 254
W 1A D 133 0.1 D3y B02) D60 Ja4) 459.7) 432 S48 334 200
W 10350 11,5 9882|0315 7899 0530 200 421 427| 468| 450 188

Use Table 1-1 for W section data
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¢ Shape 1s slender for compression with F, = 50 ksi
( Shape exceeds compact il for fexure with = 50 ks

v Shape does not meet the At limit for shear in AISC Specifications Section G2.1(a) with F_ = 50 ks
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The tabulated values are given for the effective length with respect to the y-axis, L.,
Hﬂweier. the effecuve 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 Ley eq. where
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AISC Table 4-1 E =50k
Available Strength in Axial Compression, kips—W shapes Bl
Selcted Wid, W12, WA0 LRFD: 4Py =04
Shape Wil Wiz wio
wiit T4 64 b1 3 48 34 L S[FW 43 40 60 L 49 45 L
= [
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GENERAL PROVISIONS

The design compressive strength, ¢.Py, and the allowable compressive strength, S E /
Pa£2,, are determined as follows. /7) ] . - [

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.
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Elastic Buckling min .,
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Inelastic Buckling
(Short columns)
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