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C /4 4 ézo?f L This chapter addresses members subject to axial compression through the centroidal axis.

The chapter is organized as follows:
El.  General Provisions
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5 ‘_,? - Lm @ g il ¢V << 3. Flexural Buckling of Members without Slender Elements
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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)
Co/un?? s
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C}} s
where _ /E; & o
Fe = elastic buckling stress, calculated using Equations E3-4 and E4-4 for doubly
symmeitric members, Equations E3-4 and E4-5 for singly symmetric mem-
bers, and Equation E4-6 for unsymmetric members, except for single angles
with B/t = 20), where F; is calculated using Equation E3-4, ksi (MPa)
(? = net reduction factor accounting for all slender compression elements;
= 1.0 for members without slender elements, as defined in Section B4.1, for
elements in uniform compression
= (J;(); tor members with slender-element sectiony, as defined in Section
B4.1, for elements in uniform compression.

User Note: For cross sections composed of only unstiffened slender elements, (J
= (M (g = 1100}, For cross sections composed of only stiffened slender elements,
(= (g (g = 1.0). For cross sections composed of both stiffened and unstiffened
slender elements, (J = (). For cross sections composed of multiple unstiffened
slender elements, it is conservative to use the smaller () from the more slender
element in determining the member strength for pure compression.



G+ Shender S ffoged = mebs, I3

y R Slender Stiffened Elements, O,

The reduction factor, Q, . for slender sriffened elements is defined as follows:

P, R (E7-16)
A‘

where
A, = gross cross-sectional area of member, in? (mm?)
A. = summation of the effective arcas of the cross section based on the reduced
effective width, b,, in? (mm?)

Al Jectons Except Hss

The reduced effective width , H, ., is doeterTnined as follows:

(aa) For uniformly compressced slender clements . with ? = 1.49 ’—f—_. cexcept flanges of
sguare and rectangular sections of uniformm thickness:

= .33 F o
e — 1.922 _J—) 1 — — — E=E7-17
- Jf[ (b/:)\/f] < 2
where

JFis taken as F_., with F_, calculated based on = 1 .0
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where
fis taken as Fo with F, calculated based on {} = 1.0

(b)) For flanges of square and rectangular slender-element sechiony of uniform thick-

nCss w1lhj—j-' | 4“4?' /éém 7 72—6 /e B 4" [

I

e = 1.02¢ | IE[I—{]%: 'E] b (ET7-18)

N ihfr}‘u'f

where CJSF Of //SS

f= PuiA,

User Mote: In lieun of calculating f = Fg/A,, which requires iteration, | may be
taken equal to Fy. This will result in a slightly conservative estimate of column
available strength.
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Table 1-11 (continued)
| Rectangular HSS
' Dimensions and Properties
—
¥
Design ia X
Wall | Nominal| Area, A XX
Shape Thick- | WL A bt ht
noss, 1 I 5 r z
in. it | int int in.? in. in?
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o | 0465 | 7607 | 200 | 185 | 271 | 573 | &8 | 523 | 988
s | 0348 | 5840 | 160 257 ETR 47 639 54 | 763
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DIMENSIONS AND PROPERTIES 1-717

Table 1-11 (continued)
Rectangular HSS

Dimensions and Properties

HS514-HS512
A VY Workable Fiat|  Torsion
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(d) For flanges of rectangular hollow structural sections (HSS), the width, b, 1s the ﬁ o / Zj) /7
o - L . | /
clear distance between webs less the mnside corner radius on each side. For webs

of rectangular HSS, h1s the clear distance between the flanges less the inside cor-
ner radius on each side. If the comer radius is not known, b and h shall be taken . _—

as the corresponding outside dimension minus three times the thickness. The
thickness, 1, shall be taken as the design wall thickness, per Section B4.2.

b;> ) 25%/}070\[’6 = b,_ 3é/m)
/4% = //)_,5@\)



I
- — AN
b/{; 5%?(%2 ﬁ/[/ = 570 ) C-09233 !
wfh?fmm it . ol b on 0 10 (d) For flanges of rectangular hollow structural sections (HSS), the width, b, is the :
| B | clear distance between webs less the inside comer radius on each side. For webs :
(b) For ﬂﬂ"Eﬂ“ of square and rectangular slender-element sections of uniform thick- of rectangular HSS, i the clear distance between the flanges les the inside cor- |
ness w1|h S 140 || E ner radius on each side. If the comer radius is not known, b and h shall be taken :
! as the corresponding outside dimension minus three times the thickness. The I
Tl 0 [F thickness, , shall be taken as the design wall thickness, per Section B4.2. :
be =192t | [l——q ] (E7-18) = /UM | I
\7 = e W ]
I
where b / é 3 9. “ ‘_N\/ /O 4 N
f = Puld; Z 3
q/ == 0 L 3
User Note: In lieu of caleulating f = Fy/A,, which requires iteration,  may be :
taken equal to Fy. This will result in a slightly conservative estimate of column }) I
available strength. = / L/’ 8 (ﬁ\Z 33) /g 30 :
I
6 g I
b+ 192 (67%)) 29 b Jp- 3(9233)=1% |
Yo 2 Jogo .
—_ I
L 9588 315 44 r\/m-. /3.30 |
T ‘%O b = 9.30 :



where 0222 5/5—’—5(79 fﬁc /BKgG\A) fﬁ’;ﬁ\lgg

[ s taken as Fp with Fir calculated based on (0 = 1.0

(b) For flanges of square and rectangular slender-element sections of uniform thick-

msswimi—}‘ﬂl.dﬂullg: /6/6 - S 7\\:_3:_> ﬁ@ -l /92 \‘, 2_@2}) — 03{ 27001

£l 038 (£
e =192 [=|]——— |=|2h E7-18 -+
* w[ M Y

where h@ = 73g </%6O

f= PHM,:J

User Note: In lieu of caleulating f = Fy/A,, which requires iteration,  may be
taken equal to Fy. This will result in a slightly conservative estimate of column

availabl strength /@fCO‘ ot Uggz/(

+. (b be\1d -2]9.3-8-59)(0-253)
§bef \g’r 2(&“'/@(?) L - z[f/B -%~0f-gé)(@‘253))/

_ 62495 + [826 = 2-]358 joch
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