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i

Y

Designation

Wt/ft
Fy

Effective length in ft KL with respect to least
radius of gyration r,

CHCHCHCH CORNINININY N — b =4 4 b

F, = 36 ksi v
F, =150 ksi =
4 COLUMNS
W shapes X—f—X
Allowable axial loads in kips L
—
Y
Designation W10
Wt./ft 60 54 49 45 39 33
3 36 |50:| 36 |<50°| 36 |50 || 36 |50 | 36 |50 | 36 | 50
0 |380 |528 |341 | 474 | 311 | 432 || 287 | 399 | 248 | 345 | 210 | 291
6 | 353 | 482 | 317 | 433.| 289 |.394 || 260 |. 351 | 224 | 303 | 189 | 255
7 | 348 | 472°| 312 | 423 | 284 |:385 || 253 | 340 | 218 | 293 | 184 | 246
_ 8 | 341 | 461 | 306 |-414°| 279 | 376 || 247 | 328 | 213 | 283 | 179 | 237
2 9 | 335|450 | 300 |'403 | 273 | 367 || 240 | 316 | 206 | 272 | 173 | 228
o 10 | 328 | 437 | 294 (392 268 | 357 || 232 | 303 | 200 | 260 | 167 | 217
2 11 | 321|425 | 288 | 381 | 262 |:346 || 224 | 289 | 193 | 248 | 161 | 207
5 12 | 313 | 412 | 281 [ 369 | 256 | 335 || 216 | 274 | 186 | 235 | 155 | 196
al 13 | 306 |-398| 274 |'356 | 249 |-3247( 208 | 259 | 178 | 221 | 149 | 184
gl 14 | 297 | 383 | 267 | 343 | 242 | 312 || 199 | 243 | 170 | 207 | 142 | 171
=5 15 | 289 | 368 | 259 |.330:( 235 | 299 || 190 | 227 | 162 | 193 | 135 | 158
3| 16 | 280 | 353.| 251 |*316.:| 228 | 286 || 180 | 209 | 154 | 177 | 127 | 145
o3 17 | 271|337 | 243 | 301 | 221 | 273 || 170 | 191 | 145 | 161 | 120 | 131
<l 18 | 262 (320 | 235 | 286 | 213 | 259 || 160 | 172 | 136 | 144 | 112 | 117
=2 19 | 253 |303 | 226 271 | 205 | 245 || 149 |-154 | 126 | 130 | 103 | 105
-E% 20 | 243 [ 285 | 217 | 255 | 197 |.230 || 138 | 139 | 116 | 117 | 95| 95
=8 22 | 222 | 248.| 199 |:221°| 180 |198.| 115 | 115 | 97| 97| 78 | 78
5 24 | 201 [209-| 179 | 186.( 161 [ 167 || 97 | 97 | 81| 81| 66| 66
° 26 | 177 |'178.| 158 |.159:| 142 |143°| 82 | 82| 69 |69 | 56 | 56
= 28 | 154 | 154.| 137 |"137:( 123 | 123 || 71| 71| 60| 60| 48| 48
S 30 134|134 | 119|119 | 107 |107|| 62 | 62 | 52 | 52 | 42| 42
¥ 32 | 118 |-118.| 105 [105.| 94 |- 94 || 54 | 54 | 46 | 46 | 37 | -37
33 111|111 99 | 997 88 |. 88| 51| 51 43| 43
34 104 | 104’ 93 |.'93: 83| 83 :
36 | 93] 93| 83|83 74| 74
Properties
U 2,55 | 2,55 | 2.56 | 2.56 | 2.57 | 2,57 || 3.25 | 3.25 | 3.28 | 3.28 | 3.35 | 3.35
P, (kips) 99| 138| 83|116| 73| 101.|| 79| 109| 64| 89| 55| 77
P,,; (kips/in.) 15 21| 13[.19| 12[-17| 13| 18| 11| 16| 10| .15
P, (kips) 239 | 282¢| 163 (193 | 127 |'149 || 138 | 163 | 101 | 119 | 79| .93
Py (Kigs) 104| 145| 85| 118| 71|.98( 86|'120{ 63| 88| 43| 59
Le (ft) 10.6 |- 9.0 |10.6 | 9.0|106| 9.0| 85| 72| 84| 72| 84| 71
L, (1) 31.1[22.4 | 28.2 '20.37 26.0 | 18.7 || 22.8 | 16.4 | 19.8 | 14.2| 16.5 | 119
Afin? | 17.6 15.8 14.4 13.3 11.5 9.71
I (in.%) 341 303 272 248 209 170
1, (in.%) 116 103 93.4 53.4 45.0 36.6
r, {in.) 257 2.56 2.54 2.01 1.98 1.94
Ratio r}/r, 1.71 1.71 1.71 2.15 2.16 2.16
B, Bending 0.264 0.263 0.264 0.271 0.273 0.277
8,7 fagtors 0.765 0.767 0.770 1.000 1.018 1.055
a, /108 50.5 45.0 40.6 37.2 31.2 25.4
a,no® 173 15.4 13.8 8.0 6.7 5.4
Foe (K L )?10% (kips) 200 198 196 194 189 182
F2, (K, L,)10° (kips) 68.5 68.0 66.9 41.9 40.7 39.0
Note] Heavy line indicates Ki/r of 200.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION

U

Pwo (Kips)
P, (kips/in.)
wa (klpS)
Py (Kips)

L {ft)

L, (ft)

A (in.?)

I (in.*)

I, (in.*)

r, (in.)

Ratio rc/r,
B, Bending
B, 7 factors
a,/10°
a,/0°

Fox (KL )2110% (

Fay (K, L,)2110% (!
Note: Heavy



XA )

N

7.‘ V-S A—\ &g‘a* jll CLL \ '-‘L q ) ‘1
AN
2 o\ ? & %'“70\ 2 i
21 (s B R R Pa7t =)
i ” .
vy n
I AT A ks (7'\
A T LA
‘v
Lz‘ -, j ALY
o a5
)
— P8 S
i <7 +~ 0}
“)")L 'Z«\ M’\‘k & ), o8 \ (e
Loon L
l ’ ‘m Q-D) =~
¢ P \ D P63 o
. 22 |
—— e ot | 2 L
’5,\ 1/,'i"g‘m"' s ¢ )9 ,,,,, 1 % \1%
2 [ E - i fp—
‘*"QF)"” i . i \
\ : ! ‘
|8 e e Ty s | -
< o o ¥\ Ravea) ¢
2 £ ; § | \ \QQT“ 1 >~
:jl:' L % ! mf‘ 2
[y S 36; P
: IS
2 | )
— T 3 N
IR A —_—r = ; NO— T
RN _ 22 - - __m T -
?_; g @ }r E E{L’M B AR T o \
R 2 5 | T |E n9F
- P © s { N
T W “ z C sy
v N = | <
ek - X H o? ShaeT ("c\
l | =y
7\ L i AT .‘“z
“+ =" Py ‘ 5 EHEN
' G [ ~ - -'—-v-;)A
" SN g T



S
Y
I 45 40

36 | 50 | 36 | 50%
.| 285 | 396 | 255 | 354
5 | 256 | 346 | 229 | 309
4 | 250 | 335 | 223 | 299
) | 243 | 322 | 217 | 288
5 | 235 | 309 | 210 | 276
1 | 228 | 296 | 203 | 264
5 | 220 | 281 | 196 | 251
5 | 211 | 266 | 188 | 237
1 | 202 | 250 | 180 | 222
> | 193 | 233 | 172 | 207
3 | 183 | 216 | 163 | 191
3 | 173 | 197 | 154 | 175
1 | 152 | 159 | 135 | 141
5 | 129 | 129 | 114 | 114
1| 106 | 106 | 94 | 94
2| 89 | 8 | 79| 79
7| 76| 76| 67 | 67
51 66 | 66 | 58 | 58
5| 57| 57| 5 | 51
7! 50| 50| 45 | 45
Q| 412 | 375 | 377 | 3.77
71 75| 105 | 66| 92
9| 12| 17| 11| 15
5| 97| 115 | 66| 78
g8 | 74| 103 | 60| 83
> | 85| 72| 84| 72
11177 | 128 | 160 | 115

13.2 11.8

350 310

1 50.0 441

1.94 1.93

2565 2.66

0.227 0.227

1.065 1.073

52.2 46.3

7.4 6.5

275 273

39.0 38.6

“TION

Y Fy = 36 ksi
F, = 50
COLUMNS y 50 ksl
W shapes
Allowable axial loads in kips
Y
N Designation ] w10
Wt./ft | 112 100 | 88 77 68
Fy 3 | 50 | 36 [ 50| 36 | 50 | 3 |-50 | 36 | 50
O | 711 | /987 | 635 | '882°| 559 |:777 | 488 | 678 | 432 | 600
6 | 663 |.906 | 592 (808 .| 521 | 712 | 454 | 620 | 402 | 548
7 | 653 |"'888 | 583 (2792 513 (~697 | 447 | 607 .| 395 | 537"
8 | 642 |:B69 | 573 |'775 | 504 | 682 | 439 | 593 : 388 | 525
— 9 | 631 | 84B-| 562 |-.756 ‘| 495 | 665 | 431 | 579 | 381 | 512
g 10 | 619 | 827 | 551 | 737 | 485 | 648 | 422 | 564 | 373 | 498
< 11 | 606 | 805 | 540 [ 717 | 475 | 630 | 413 | 548 | 365 | 484.
= 12 | 593 | 782 °| 528 | 696 | 464 |~ 611 | 404 | 531 | 357 | 469
S 13 | 579 [ 757¢| 516 (674 | 453 |"591 | 394 | 513 | 348 | 454
s . 14 | 565 | 732 | 503 | 651 | 442 | 571 | 384 | 495 | 339 | 437
i 15 | 550 | .706-| 489 | 627-| 430 | 550 | 373 | 476 | 330 | 421
£9 16 | 535 |.-679 ‘| 476 | 602 | 417 | 528 | 362 | 457 | 320 | 403
E 17 | 519 | .651-| 461 | 577..| 405 |-505 | 351 | 437 | 310 | 385
¢ B 18 | 503 | 622 | 446 | 550 | 392 | 481 | 339 | 416 | 299 | 366
<3 19 | 486 | 591 | 431 |.523 | 378 | 457.| 327 | 394 | 289 | 347
T2 20 | 469 | 560 | 416 | 494°| 364 | 432 | 315 [-371 | 278 | 327
=3 22 | 433 | 4957 383 |-435 | 335 (379 | 289 | 324 | 255 | 285
g 24 | 395 |“.425 | 348 |:372°| 304 [-323 | 261 | 275.| 230 | 242
15 26 | 355 |362.| 312 | . 317| 271 |"275| 232 |.234 | 204 | 206
o 28 | 313 | 313.| 273 |-273.| 237 | '237.1 202 | 202 | 177 | 177
2 30 | 272 | 272 238 |"238.| 206 | 206 | 176 | 176 | 155 | 155
2 32 | 239 | 239.| 209 |:209.| 181 |-181.| 155 | 155 | 136 | 136
by 34 | 212 | 212 | 185 | 185 161 | 161 | 137 | 137 | 120 | 120.
36 | 189 | 189~ 165 | 165 | 143 |-143*| 122 | 122.| 107 | 107
38 | 170 | 170 148 | 148°) 129 | 129/ .110 | 110" | 96 | 96
40 | 153 | 153*| 134 |°134-| 116 | 116 | 99 | 99 | 87 | 87
Properties
U 245 | 245 | 246 | 246 249 [ 249 | 251 [ 251 [ 252 | 252
Puo (Kips) 255 |.'354.| 214 | 298 177 |.246 | 143 [ 199 | 116 | 162
Py (kipsfin.) 27| ©38'| 24 34| 22| 30| 19| 27| 17| 24
P (kips) 1388 | 1636 1014 | 1196 | 714 | .B42" | 480 | 566 | 335 | 395
Py (Kips) 352 | 488 | 282 |.:392°| 221 |:306 | 170 | -237 | 133 | 185
L {ft) 11.0| 93.] 109 |- 93| 108 | .92 | 108 [ 9.1..| 107 | -8.1
L, (1Y) 532 | 383 482 |"34.7.| 43.3 |31.2°| 386 | 27.8 | 34.8 | 25:1
A (in.%) 32.9 29.4 259 226 20.0
I, {in.4) 716 623 534 455 394
I, {in#) 236 207 179 154 134
r, (in.) 2.68 265 2,63 2,60 2.59
Ratio /1, 1.74 1.74 1.73 1.73 1.71
8,1 Bending 0.261 0.263 0.263 0.263 0.264
B, 1 factors 0.726 0.735 0.744 0.751 0.758
a,/10° 106.5 927 79.5 67.9 58.7
2,/10° 35.2 30.8 26.7 228 20.0
Fix (K L P07 (Kips) 225 219 214 209 204
Fa, (K, L, Y2110 (Kips) 74.5 72.8 7.7 70.1 69.6

AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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BM. at midspan of rootinvert
orwalls /s obtained by deducting
Myornfgfrom the B.-M.when simply
supported,orby proportions
apparent irom the diagram

B.M. perlin. £t of culvert
(given by Reynolds 127)
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