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A WI2 X 58, 24 feet long, i1s pmncd at both ends and braced in the weak direc (j

tion at the third points, as shown in Figure 4.11. A992 steel is used. Determine

the available compressive strength. Joble /_ |

Vg I-% |
SO/M/OVJ 2 XS5 j/\//”gch I 1% Jy=So 4s.

— — Ao - j7inch 43 I
pioned+] "7‘3 T 475 inch! i sag Ex -2y

P e—wean /7 %)2 é/( L))( = //ZZ/>(/Z)
X__, W 8 :ﬂvﬁ iwk ﬁ‘ >< c S L g

- | /
Fimmed gm i 7 5485

N
S
D)
N)\‘)
M
=51 S 0 MR X S, o 355 10 (R B R IR (e (5 1 S [N X SR



4G a7 # |
A W12 X 58, 24 feet long, is pinned at both ends and braced in the weak direc-

tion at the third points, as shown in Figure 4 11. A992 steel 1s used. Determine
the available compressive strength.
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Available strengths in axial compression are given for W-shapes with F, = 50 ksi (ASTM
A992). The tabulated values are given for the effective length with respect to the y-axis
(KL),. However, the effective length with respect to the x-axis (KL), must also be investi-
gated. To determine the available strength 1n axial compression, the table should be entered
at the larger of (KL), and (KL)y .4, Where

(4-1)

Values of the ratio r/ry and other properties useful in the design of W-shape compression
members are listed at the bottom of Table 4-1.
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A WI2 X 58, 24 feet long, i1s pmncd at both ends and braced in the weak direc
tion at the third points, as shown in Figure 4.11. A992 steel is used. Determine

the available compressive strength. ro - jﬁéé 2/ g
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Elastic Buckling
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Axial Compression, Kips

Table 4-1 (continued)

Available Strength in

F, = 50 ksi

w12 Wz x5% W-Shapes
/
Shape % W12x
Ib/ft 58 50
Desi PolQc | OcPy | Pol% | OcPn | Pl | P | PalQc | OcPy | PalS% | OcPa
esign
ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
e //ecklvg o | 509 | 765 | 467 | 702 | 437 | 657 | 392 | 589 | 350 | 526
e Yhi 6 | 419 | 720 | 439 | 660 | 306 | 595 | 355 | 534 | 317 | 476
S | 7 | 49 | 705 | 429 | 646 | 382 | 574 | 342 | 515 | 305 | 459
S 8 | 457 | 687 | 419 | 629 | 367 | 551 | 329 | 494 | 293 | 440
S | 9 | 445 | 668 | 407 | 611 | 350 | 526 | 813 | 471 | 279 | 420
& | 10 | 431 | 647 | 394 | 592 | 332 | 500 | 297 | 447 | 265 | 398
@ [>T [ 416 | 625 | 380 | 571 | 314 | 472 | 281 | 422 | 20 | 75
2 (712 | 400 | 601 | 365 | 549 | 205 | 443 | 263 | 306 | 234 | 352
| 13 | 384 | 577 | 350 | 52 | 275 | 413 | 246 | 369 | 218 | 328
% | 14 | 367 | 551 | 334 | 502 | 255 | 384 | 228 | 343 | 202 | 304
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Axial Compression, Kips

Table 4-1 (continued)

Available Strength in

F, = 50 ksi

W12 W)z x52 W-Shapes
/
Shape V W12x
Ib/ft 58 53 50
Desi PolQc | OcPy | Pol% | OcPn | Pl | P | PalQc | OcPy | PalS% | OcPa
esign
ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD
0 | 509 | 765 | 467 | 702 | 487 | 657 | 392 | 589 | 850 | 526
_ | 6 |41 | 720 | 439 | 660 | 3% | 595 | 355 | s34 | 317 | 476
S | 7 |49 | 705 | 420 | 646 | 382 | 574 | 342 | 515 | 305 | 459
5 8 | 457 | 687 | 419 | 620 | 367 | 551 | 329 | 494 | 293 | 440
S | 9 | 445 | 668 | 407 | 611 | 350 | 526 | 813 | 471 | 279 | 420
& | 10 | 431 | 647 | 394 | 592 | 332 | 500 | 297 | 447 | 265 | 398
@ [>T [ 416 | 625 | 380 | 571 | 314 | 472 | 281 | 422 | 20 | 75
2 (712 | 40 | 601 | 365 | 549 | 205 | 443 | 263 | 306 | 234 | 350
© | 13 | 384 | 577 | 350 | 526 | 275 | 413 | 246 | 369 | 218 | 328
% | 14 | 367 | 551 | 334 | 502 | 255 | 384 | 228 | 343 | 202 | 304
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Table 4-22 (continued) '
Available Critical Stress for

i M 5.
@ L /gﬁDCompresswn embers J/

F, = 35 ksl F, — 36 ksi F, - 42 ksi F, - 46 ksi £, - 50 ksl
L Forl€2e | OcFer XL FerlS2e| QcFer XL FerlSle | OcFer XL FerlSle | OcFer KL FerlSle| OcFer
b 3 ksi ksi v ksi ksi ra ksi ksi &3 ksi ksi - “ksi ksi
J yle ASD | LRFD ASD | LRFD [ ASD | LRFD ASD | LRFD ASD | LRFD
L/OC sq4 | 1835 ] 27.1 s4 | 38as 27.8 s4 | 210 31.6 se [ 226 34 0 sS4 | 242 36. 4 >
55 | 18.0 27.0 55 | 184 27.6 ss5 | 209 31 4 ss | 225 | 338 ss | 2ap0 361
s6 | 179 | 268 s6 | 183 275 56 | 20.7 312 |6 223 | 33s s | 238 358
57 | 1z.7 | 26.7 s7 | 182 27.3 s7 | 206 31.0 s7 | 221 333 s7 | 236 355
s8 | 178 | 265 58 8.7 271 ss8 | 20.5 20 7 s8 | 220 | 330 s8 | 234 35 2
AL so|izs | 264 178 | 270 |so |203 |305 |so 218 |328 |sSo|232 |39
Vs 60 | 17.4 26.2 eo 7.8 26 8 60 | 202 30 3 60 | 216 | 325 60 34 6
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Table 4-22 (continued) e ) L
Available Critical Stress for Foe
- = o
(\ - Compression Members Jes
197 AS J/
" F, - 35 ksl F, — 36 ksi F, — 42 ksi F, - 46 ksi £, = 50 ksi
. FerlS2e| QcFer | | FerlS2e bcFer | o FerlQe| OcFer | FerlQe| OcFer | ’:cr"lc tcFer
b — ksi ksi v ksi ksi ra ksi ksi &3 ksi ksi - ksi ksl
J ple ASD | LRFD ASD | LRFD | ASD | LRFD ASD | LRFD ASD | LRFD
L/OC 54 | 1845 ] 27.1 s4 | 385 27.8 sa [ 210 31.6 s4 226 | 340 sS4 | 242 36 4 >
55 18.0 27.0 55 184 27.6 55 209 31 4 S5 22.5 338 55 240 361
56 17.9 26.8 56 8.3 27 .5 56 20.7 312 < 2232 335 56 238 35.8
57 17.7. 26.7 S57 8.2 27.3 57 20.6 31.0 S57 221 33 3 S7 236 S5
58 17.6 26 5 58 8.7 271 S8 20.5 30.7 S8 22.0 330 S8 23.4 352
Al se|1zs5 {264 59 | 179 27.0 so | 203 30.5 s | 21.8 | 328 s9 23.2 329
‘-f 60 | 17.4 26.2 60 | 178 26.8 60 | 202 303 60 | 21.6 325 60 346
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