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~------------------------------------------------------------------1 



What is the available 
strength value?

r------------------------------------------------------------------~ 
Question 13.28 - A -W-12x50 is used as a column as sh.ov;,n in. Fig. 
13. 13. 

Cc:;t~e_..,.-.C 
/./) 7;-b UL-

- - W 12x.50 

Fig. 13.13 
~b Le C~ IJJ.7~1 

The steel yield ,stress is. 50 'ksL The avaiil.ab,le strength in axial 
compression (kips) ofthe column.. is most. neaiTly: 

A ~ 90 
B. 270 
C. 360 
D .. 66 , 

The .s orroJ- ~ 

~------------------------------------------------------------------



Use Table C-A-7-1

r------------------------------------------------------------------~ 
• 'Tb.e critical buc.kling l oad P er fo.r coh:n:nos is ·tth.eoretica1il.y gi-ve:n by Equation (3 . :ii..) 

n 2 E I 
(.K L ) z 

(3 . 1.) 

...,.,.h .ere. J: = :na.o-men._t <:>f :i,:n,e:rtia abo-ut a.,c.i .. of' bu.ck:l.iz:a.g 

K = effective length. :factor lba.s.ed o.n e nd b o u.xidary· conditions 

• Effective length. :factors arc giv-en o:n. page 16. 1 - 1 89 oft.h.c .AISC xna:n,ua.1. 

Civil En,gi neering 

~ / 
TABLE C-A-7 . 1 / 

AJSC APP ROXIMATE VALU ES OF EFP E.CTIVE LENGTH FACTOR, K 

BUOl<LED SHAPE OF COL.UNIN IS (a ) (b ) ( c } (d) ( e ) (f) 
I SHOWN B Y DASHED U NE. 

' • ' • • • ' • ~ -·- v- c Ill =~-:: -""l~if'- . 9 1£1z;I ~-, --.: . .: , , . 
, 
• 
I 

. : . .: .· . ~ -- -- ---
-,j~~ --t t t t t t 

T l-tE.O RETICAL K VALll..ilE 0 .5 0.7 1.0 1 .0 2 .0 2 .0 I 
A ISC-REC OMMENDED DESIGN 
V ALU E W iHEN ID E AL CONDITIONS 0 .65 0 .8 0 1-2 1 .0 2 . 10 2 . 0 
ARE APPROXIMATED 

END C ONDITION CODE 
~ ROTATiON FIXEDAND TRANSLATJONRXED 

V ROTATiON FREE AND TRANSLAJ70N FIXED 

rzp ROTATI'ON FIXED AND TRANSLATION FREE 

y ROTATI'ON FREE AND TRANSLATION FREE 

~------------------------------------------------------------------



Find Lex and Ley Prepmed by Bq.Magedtamel. 

~------------------------------------------------------------------



Use table 1-1 for W 
section data-Find 
W12x50

r------------------------------------------------------------------~ 
D esign o f Steel Components 

(ANSI/AISC 360 -16) LR FD , ASO 

Civil Engineering 

E = 2 9,000 k s i 

Civilll Efflllgiiin ,eering 

Tabl,e :ii.- ll.: \IV Shapes O iinn1Je1nsi o ns and Pl"\o pel'ties 

---...... ... D>epl.h WVeb Fl\ang,e• .A..>ci9: x -.x .A:JOI& Y - Y 

Shape A d 
"' -

I> ,, It; ... I I s ,. z I ,. 
llft.. :z lln. lo_ ,.,,.._ In_ line. .... I n... 3 In_ l n _3 IM_ .. . ..... 

VV'241,ase'- 20_ "11 23. 7 o _,.., 5 &.97' 0 .585 1830 11541 B..56 177 70.. .. ., .B7 

\IV2ldl >062 C 'LB..2. 23.7 O.A.30 7.,o,a 0.580 '1950 1131 B..23 '153 3"".5 '1.38 

VV"2.41>CS5 c:..- 1-6..3 23. 6 0..395 'T..0"11 0 .505 '1350 ,_ 'l 41 e _-.-, '134 29.."II '1...341 

~=c 21.5 2'1 . 2 0 . .. 55 &.30 0 .740 '1600 115'1 B..641 '172 'TO.& ., _a,-, 
VV'2:-1 )QSBC 20..0 21.'1 O.A.30 &.27' o.6BS '14SO '11•0 B..60 '160 _ _ 7" ., ..80 

......r.z,-.zC 1'B..3 Z'I . O 0 . .. 00 &24 0 . 6'15 '1330 1127 B..54 1414 57.5 ., .77 

VV'2:"1X55c 'L6..2. 20.B 0.375 ~ - 0.522 1111•0 1J 'LO B.AO 1-26 •&A ., _7:3 

~,cs7C '116. 7 ' 2-'I . ., 0 . .. 05 6..56 0 .650 '1 "170 ,_ 11., B..38 129 30..6 ., ..35 

VV'2:-IX50c 'L4L7 20.B 0.3BO 6J53 0.5SS - 94.S B _1JB "11"10 2:4_9 ., .30 

......r.z, x.,aac~ 1141. "II 20. 6 0...350 &."II .. 0 . 4130 959 93. 0 8..24. 107 3'&.7' ., .ea 
VV'2:"1>CA41c 113..0 20.7 0-350 6..:50 Q_415C) 8"93 B"l .6 e..oe 95..4 2:0..7" ., ..26 

W'LBXT'I 20..8 'llB. 5 0.ASS 

_.. __ 
0 . 8'10 '11170 "1127 7.JSO '141B 60...3 '1 .70 

W'1lB>Cl65 119. "II 'IJB.41 O.ASC\11 7..59 0.750 '1070 '11"117 7.AQ 1,33 ,s._..;a. ., . 69 

W'1.8)(16(Jc '117..6 1JB_2 0.A'15 'T.JS6 o.6es - 1108 7.A7 '1.23 :50_ '11 '1 .68 

vv-i.ex.ssc 1'13..2. 'IJB.'1 0...390 7..53 0.1330 ~ 98.3 7.A'1 "11'1 2 - -9 ., ..67 

w,a::,c:soc 'l.41 . 7 1JB. O 0..355 7 '..:50 0 .570 BOO 88. 9 7..38 '1.0"1 40..11 ., ..65 

W-Sl!!IXA-Bc 113.5 'IJB.'1 0.360 6-.o& o.60s 7"112 78.B 7..25 90..7 22..5 '1.29 

W'LBXAOc '111..8 117 .e 0..3'15 6.02. 0.525 Bcll2 68.41 7..2'1 78.A- 1i:9_ 11 '1.27 

w15:,as.7c '1.9. 7 ' '116. 3 0..385 1'0..2 0 .67 9S4I '1. "117 6 . 9EI , 130 ., "19 2.A6 

W'L6::>c:57 'L6..8 'L6.41 0.ASO 7". "112. 0.7"1 S 758 92.2 6 . 7'2 'LOS ~11 ., ..60 

W1'6,CSOC 1141. 'T '116. 3 0..380 'T.,07 0 .630 659 1!111 . o 6 .ee e.:z..o 37".2 ., .59 

VV"l.6XA-Sc 113..3 'L6 . ., 0..345 7.,o,a o.56S 5'86 7::Z..7 6..65 B:2..3 32...8 ., .57 

W'1.6XAOc '1.'1..8 "116. 0 0..305 'T..00 0 .505 5"1B 64. 7 6..83 73..0 2&.9 ., .57 

VV'1.6X36c 'L0..6 'llS.9 0...2:BS - 0.4130 -a 56.S 6.5'1 64uO 2:4.5 ., .52 

. -- - --- - -- - - . - - --- -- - ---- --- - ··- - - •. ··-- - - - - --

- { 

I. b, . I 

IN 16 

~------------------------------------------------------------------



Use Table 1-1 for W section data

r------------------------------------------------------------------~ 
W 12 xso 

Taibl e :!L-:!L: ·'111'11 Sha p es e>riimea,:si e> .-.:s .a.c.-.cl Pre:,, p-e-rti•E 

........__ ID"-p ...... W -ell::II FJi---~l .-:.1iS :x..- .x: .A.:.cli& ·-rr- --.r 

s--- - ell 
!I: - -,.. !I: .. lJ s .- .z: I .-

,..,._:a: ..... _ .... _ , ..... _ .... _ , __ .... •--"' .... _ . .... _=- • .... _ 4 ..... 
Z)0'.9 ~1 1 2 ., 19 ;;z d 

.430 12.0 D.. 1l08 1195 3 04 

11\I 

Uli.0 ..,_21!, 107 2 il 
~ W12XS3 9..99 6..22 9S..Q 2 .4!1 
I 

> W1 X50 5 1lS 583 1 9EI 
<:_ -< 

"' • J .1 0.:>75 ..2 
/'JO 'W1 :Z)l;.4.(] .7 ' 8..01 D..6115 JU7 57.0 1-M 

C ~ O!iSD 176 0.1 7 16, 116 :2 57 

foot w,o ,o.o 
note v,10~ 9 14,.4 ,o.o O..SQJ &DA 2..5,4 

D lJ.;J ~112 0 _112i{] ills., .9 .2.0 
11.5 £2,1 5.0 

~------------------------------------------------------------------



Find area Area, rx and ry

r------------------------------------------------------------------~ 

-

\," rx; s. ;g 
r/ ~ /JtbV' 

flcJ = /4-60 Jnch 2..--

~------------------------------------------------------------------



Equation to find Lcy eq

r------------------------------------------------------------------~ 
To use /4 lo&_ 4 -I 

Th;- tabulated values are give1rl for the effective length with respec·tt to the y-axis, Ley• 
Ho\ve{;rer, the effective length with respect to the x-axis, Lex, must also be investigated. To 
detcrntine the avaHabl.e strength in axial co.01pression, the table should be entered at th.e 
larger of L'-._\· and L,.-y ,a.t, where 



Select final lcy
r------------------------------------------------------------------~ 

' 
ChooSI? ,m~ II~ o 6- J;J 1g') .= /g 1 

- -

~------------------------------------------------------------------



Use Table 4-1

r------------------------------------------------------------------~ 

~>, 

C: 
0 
·.a 
t! 
~ 
Q .,,. 
::, 

~ 
;; 

Lc1 
I 
g 
u 
1 
I!! 
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"j 
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g 
2 
-5 
O> 
C: 
.!! 
• -~ u 
~ w 

cfac fn; 
I 

Selected W14, W1Z W10 

270 w,z,xso 
AISC Table 4-1 

Available Strength in Axial Compression, kips-W shapes 
LRFD:~Pn 

W11 WIO 

Fy= SOksi 
tc= 0.90 

Shape 
wlJft 

1-----.-----,------.-----r-----l----.----.------r---T"""---+----r----.----.----.------1 
74 li8 81 53 ,U SIi 53 .0 60 54 

11 797 n.a 652 497 449 627 569 471 4.12 375 655 586 533 435 373 

12 76'i 700 626 465 420 603 547 443 396 351 631 565 513 410 351 

13 734 670 599 433 391 578 525 413 370 328 606 543 49:i 384 328 

1• 701 639 572 401 361 563 501 384 343 304 581 520 471 358 305 

15 fJ>1 608 543 369 332 527 477 354 317 280 555 496 450 332 282 

16 632 576 515 338 304 500 452 326 291 257 528 477 428 306 260 

17 59l! 544 486 308 Z76 473 427 297 2165 234 501 448 405 281 238 

18 563 512 457 278 250 446 40,2 L 270 ... 241 212 474 423 383 256 216 

19 528 48) 423 250 224 420 378 244 217 191 447 399 360 Zl3 19S 

20 494 448 400 226 202 393 363 220 196 172 420 375 338 210 176 

22 421! 387 345 186 167 342 306 182 162 142 367 327 295 174 146 

24 365 329 293 157 140 293 261 153 136 120 317 2112 254 146 122 

26 311 281 250 133 120 249 Z22 130 116 102 270 241 216 124 104 

28 268 242 215 115 103 215 192 112 99.8 8&.0 233 208 186 107 90.0 

30 234 211 1S7 100 89.9 187 167 97.7 87.0 76.6 203 181 162 93.4 78.4 

I 
I 
I 
I 
I 
I 
I 
I 

1:6,?! 

- , 
orrecr I eJ n • .$. ~------------Qf_ _______ ~_~)__f ____ <; ______________________________ _ 



Check whether column 
short or long

r------------------------------------------------------------------~ 
GENERAL PROVISIO 

The design compressive strength, c>cP", and lhe altoy,,'ablt compnssive strtngth, 
P11 .0,, arc determined as follow . 

The nominal comprtssive strtngtlr, P,., hall be the lowest value obtained based 
on the applicable limit states of flexural buclcling. torsional burlding. and fluural­
torsional buckling. 

f?c = 0.90 (LRFD) 0c = l.67 (ASD) k udd./,,,0 
Fe ... fe .. 7C2 G 

0 . 39 ---------------------------

Inelastic Buolk:ling 
(Short columns) 

E llasttic Buckling 
(Long columns) 

"" :;18; ~ 4 
Piepued bJ Bq.Mapl lameL L L ~ ) 

Ad C!<f :t 
,,,,n. 

~------------------------------------------------------------------



Find Lcx and lcy

r------------------------------------------------------------------~ 
ir /ott (/,/,·sh fo chr>ck your 011S'1/eF /rem 

fJ .ISC _ G - I ep.Jion.1 h::. 1.5 'J k-= /. 2 

@ check p,jhefhe< /AJ12.xso Js L~j OY- shor+ 
/\V':: 4_71 5- ~ 4.7/ ( 2cto0 ~)Y1..=- J/3,l/, '3 

(j .so 'I;<= 5 .Jg" 

)( )( L t .s,;g) 't1-7o l/o,-ioq/4':7 
Lev ~e ) ~ /.t (1~)(~2-) ::: //0-lof ~ J djrecbori 

V [j aovn~ 
I· .9 b Prepmect bJ Ena.MagecJtamet. 

~------------------------------------------------------------------



Sketch to show Ley and Ley req



Find The final available value

r------------------------------------------------------------------~ 
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