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E7. MEMBEBERS WITH SI.-L\:}HEH ELEMENTS C M 7—#‘ / L]L ﬁ' Q O/O

This section applies to slender-element compression members, as defined in Section
B4.1 for elements in uniform compression,

The reewninal comprressive strength, Py, shall be the lowest value based on the applicable
limit states of flexural buckling | torsional buckling | and flexwral-torsional uckling .

Fﬂ= FI':'.I""I‘l;ﬁ' f[‘ﬁ—'_}
The critical stress, For, shall be determined as follows:

& ' s £
(a) When 22 <4.71 Qiﬂ [m OF, 51.25] _g //of Sho

4 Fe (o lumnrs

oy
Fer =0 0658 5 |Fy (E7-2)

(b) WhﬂnE?-’-LT]JQIFI, {m‘ Q;}l ?2.25] "217 L()n 6@/{/}04/))
My

r e

6} /%f J/f;?g/ef Fep = 0 877F, = [’/vmo (E7-3)
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(b)

(c)

(d)

Ho//ow

For webs of built-up sections, h is the distance between adjacent lines of fasren-
ers or the clear distance between flanges when welds are used, and A, is twice the
distance from the center of gravity to the nearest line of fasteners at the com-
pression flange or the inside face of the compression flange when welds are used,
hy is twice the distance from the plastic neutral axis to the nearest line of fasten-
ers at the compression flange or the inside face of the compression flange when
welds are used.

For flange or diaphragm plates in built-up sections, the width, b, is the distance
between adjacent lines of fasteners or lines of welds.

For flanges of rectangular hollow structural sections (HSS), the width, b, is the
clear distance between webs less the inside comer radius on each side. For webs
of rectangular HSS, h is the clear distance between the flanges less the inside cor-
ner radius on each side. If the comner radius is not known, b and h shall be taken
as the corresponding outside dimension minus three times the thickness. The
thickness, r, shall be taken as the design wall thickness, per Section B4 2.
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with F, = 46 ksi is used for an 18-ft-long column with simple
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I . .
| (a) Determine ¢_F, and P with the appropriate AISC equations.
i < :

| (b) Repeat part (a), using Table 4-4 in the AISC Manual.
| :

- So/

! ® /oY)

i 1-92

| b/t ,

! - X / O

i

i

: Table 1-12

i Square S—
I - - -

I Dimensions d Properties J
I HS5S516-HS558 '

I _

I Wat | Nom- Work-|  Torsion Sur-
I Thick-| inal “":“* i | s | r | z | able face
: Shape ness Wit bt | (Wt Flat J c | Area
i in. | It | in2 in? | n? | in. | in?® | in. | in® | in? | %0
I HSS16x16x5e |0.581 (12737350 |245 [Pas [1a70 [171 625 200 [13% 170 [276 | 5.7
I w2 | 046510330283 1314 1314 (1130 |141 6.31 [164 133 170|224 5.0
i 3 (0349 7852|215 |428 428 | a73 109 |ea7 126 [|14%e 1350 |17 | 523
i «She|0.291 | 6587|181 |520 520 | 739 | 923 |639 106 [14% [1140 |144 | 525
i

7SS = 14x/

Checly Jobl J-12

/4:_. 2%30 /é’)Ckl
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F /F Elastic Buckling
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Table 4-22. Available Critical Stress for Compression

Members

Table 4-22 provides the available critical stress for various ratios of Ki/r, for matenals with
a minimum specified yield strength of 335 ksi, 36 ksi, 42 ksi, 46 ksi and 50 ksi.

KL = 3437
5

(S nfen QIOJLO\

/{}.; 48 s

Table 4-22 (comntimosedcd)
ABaovaillable Criitical Stress For

Compression Miembe

=

V/

A — 35 Ksi

o — 36 ks

e a4z Ksi

5 A6 Ksi

S — S0 kKsi

%EHEE |

ird
&N

BEEYS

My L

*GF-.'r

Ass | Lrro
2000 301
200 | 30.0
19.9 | 29.9
19.8 20.8
19.8 | 29.7
19.7 | 295
19.6 20.5
19.5 | 29.4
19.5 | 29.3
19.4 201
19.3 | 29.0

AEBUBRERRYE |

S et L e

't-:-Far

ASD | Lrro
2.6 30.9
205 | 308
204 | 30.7
20.4 306
20.3 | 305
20.2 | 30.4
20.1 303
201 | 3001
200 | 30.0
19.9 20.9
19.8 | 20.8

BEBUBRLBRYE P

My L

%Fr.'r

Ass | Lrro
23.8 35.8
227 | 358
23.6 35.5
23.5 35.4
234 | 352
23.3 350.1

23.2 4.9
221 | 348
220 | 345
22.9 34.4
228 | 343

— o F L2 | e
” Iaso 1 iaro
30 | 259 39.0
31 | 258 | 388
32 | 25.7 38.6
33 | 2h6 38.5
34 | 255 | 38.3
3LT254 38.1
36 | 2bh.2 379
37 | 254 | 378
35 | 250 3/.6
20 | 24.9 37.4
40 | 247 | 372

AT L EL R,

My L

*GF-.'r

Aso | Lrro |
28.0 421
279 | 419
27.8 41.8
207 4.6
275 | 41.4
274 412
2r.2 409
271 | 40.7
269 | 40.5
26.8 40.3
266 | 40.0
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Table 4-3. Rectangular HSS in Axial Compression

Avvailable strengths In axial compression are given for rectangular HSS with F, = 446 ksi
{ASTHR ASO Grade B). The tabulated values are given for the effective length with respect
o the yv-axis_ (KL), Howewer. the effective length with respect to the y-axis (K L), must also
e imvestigated . To deterrmime thye availlable sirength in axial compression . the table shouald
be entered at the larger of (KL, and (KL),. . where

_ &Ly

{'-EL:]_"" = e

(<-17

oy

“Walues of the ratio r S, and other properties useful in the design of receangular HSS conm-
pression meermbers are listed at the bottorn of Table 4-3

Table 4-4. Sguare HSS in Axial Compression
Table 4-4 is similar oo Table 4-3 | except that it covers sguare HSS
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DESIGN OF COMPRESSIHON MEMBERS

(KL)

/5

Available Strength in

Table 4-4 <<

Axial Compression, Kkips

HSS16-H5514

Square HSS

q%

= /08

1

r
I
I
|
I
I
|
I
|
|
I
|
|
I
I
|
I
I
|
I
I
|
I
|
|
I
I
|
I
I
|
I
|
|
I
|
|
I
I
|
I
I
|
I
I
|
I
I
|
I

6 Z)’/Q)

Shape HSS16< 16> B HSS14:x 14:<

1z 3/ 5/16° S/a 12 3s”

Taesign, IN. 0.465 0.349 0.291 0.581 0.465 0.349

Ib/ft 103 78.5 65.9 110 89.7 68.3
Raci Foille | @cPn | Pall2e| GePn | PolC2e | $ePh fL2e | GeFy | Fallle]| Gofun | Frflle | Gcfn

ASiram = :

=3 10 781 | 1140 | 513 772 | 376 | 566 | 808 | 1210 | 656 986 | 487 | 733
S 11 757 | 1140 [ 512 769 375 | 584 | 802 | 1210 | 652 980 | 485 729
E 12 753 | 1130 | 510 TE7 374 | 563 | 796 | 1200 | 647 | 972 | 483 726
= 13 748 | 1120 | 508 764 a73 561 790 | 1190 | 642 965 | 480 722
— 14 743 | 1120 | 506 761 372 550 783 | 1180 | 636 o956 | 477 718
-] 15 | 738 | 1110 | 504 | 758 | 371 557 775 | 1170 | 630 947 | 474 | 713
= 16 | 732 | 1100 | 502 ] 755 | 370 | 555 | 768 | 1150 | 624 938 | 471 | 708
b} 17 ¥27 | 1020 | 500 | v51 | 368 | 553 759 | 1140 | 618 g28 | 488 | 703
= Sk 18 720 | 1080 | 497 747 | 367 | 551 | 751 | 1130 | 811 918 | 464 6897
= 19 714 | 1070 | 495 743 | 865 | 549 742 | 1110 | 603 a07 | 460 F51
% 20 707 | 1060 | 492 739 | 863 | 548 732 | 1100 | 506 896 | 454 G83
. . 2 A F / jzc -,
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