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CHAPTER B B4, MEMBER PROPERTIES
DESIGN REQUIREMENTS - Chlalon s o Loal Bucting

For compression, sections are classified as nonslender element or slender-element
sections. For a nonslender element section, the widtheto-thickness ratios of its come
This chapter addresses general requirements for the analysis and design of steel structures pression elements shall not exceed A, from Table B4.1a. If the width-fo-thickness
applicable to all chapters of the specification. ratio of any compression element exceeds A, the section is 1 slender-element section,
The capte i organzed s follow: For flexure, sections are classified as compact, noncompact or slender-element sec-
Bl General Provisions tions. For a section to qualify as compact, its flanges must be continuously connected

B2. Loads and Load Combinations . . C .
B3, Design Basis to the web or webs and the width-to-thickness ratios of its compression elements
B4.  Member Properties = shall not exceed the limiting width-—o-thickness ratios, Ay, from Table B4.1b. If the
BS.  Fabrication and Erection width-to-thickness ratio of one or more compression elements exceeds A, but does
Hﬁ- Quality Control and Quality Assurance not exceed A, fom Table B4.1b, the secton is noncompact, f te widthto-thickness

. Evaluation of Existing Structures

C/a%/ Cation S Jepder > or
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ratio of any compression element exceeds Ay, the section is a slender-element section.
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B4. MEMBER PROPERTIES 7oy S[Ender X,
Classification of Sections for Local Buckling

For compression, séctions are classified as nonslender element or slender-element
sections. For a nonslender element section, the width-to-thickness ratios of its com-
pression elements shall not exceed A, from Table B4.la. If the width-to-thickness
. ratio of any compression element exceeds A,, the section is a slender-element section.

o
.

/ch ./ = For flexure, sections are classified as compact, noncompact or slender-element sec-
tions. For a section to qualify as compact, its flanges must be continuously connected

. to the web or webs and the width-to-thickness ratios of its compression elements

shall not exceed the limiting width-to-thickness ratios, A, from Table B4.1b. If the

. width-to-thickness ratio of one or more compression elements exceeds Ap, but does

not exceed A, from Table B4.1b, the section is noncompact. If the width-to-thickness

ratio of any compression element exceeds A,, the section is a slender-element section.
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DESIGN OF MEMBERS FOR COMPRESSION
O # /4 EJ0/0

This chapter addresses members subject to axial compression through the centroidal axis.

The chapter is organized as follows:

El. General Provisions

E2. Effective Length

E3. Flexural Buckling of Members without Slender Elements

E4. Torsional and Flexural-Torsional Buckling of Members without Slender
Elements

ES5. Single Angle Compression Members

E6. Buili-Up Members

E7. Members with Slender Elements %’ 5 GC/"L/’O 17, E—- ;’

User Note: For cases not included in this chapter the following sections apply:

= Hl = H2 Members subject to combined axial compression and flexure
= H3 Members subject to axial compression and torsion

- I2 Composite axially loaded members

= J4.4 Compressive strength of connecting elements



E7. MEMBERS WITH SLENDER ELEMENTS
Chopter =

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

The nominal compressive strength, Py, shall be the lowest value based on the applicable
limit states of flexural buckling , torsional buckling, and flexural-torsional buckling .

S"/Ofés 20/0 Py = ForA (E7-1)
C M critical stress, F,, shall be determined as follows:
AL~ Lc =0 pews [octor

N

2 & When XL < 4.71 ’i [ O <225 5\N\/
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Fer = Q) 0.658 F. F’. (E7-2)
(b) thn—Eb-d.?l /—E [nr & ::115] 5/&‘0 /,/C G)/Umﬁ
r QF, F,
F..=08T7T7F, (E7-3)
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Figure KE-1 Standard Colurmn Curve

TRANSITION POINT LIMITING VALUES OF KL/r
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la. Unstiffened Elements ﬁ /EZ&hé e S

For unstiffened elements supported along only one edge parallel to the direction of
U%S/L/F/Lfygﬁ]e compression force, the width shall be taken as follows:

{a) For flanges of l-shaped members and tees, the width, b, is one-half the full-flange Ons f//:-ﬁ.ej
Wlld.ﬂ'l.. EJ'_lr -

(b) For legs of angles and flanges of channels and zees, the width, b, is the full nom-
inal dimension._

(c) For plates, the width, b, is the distance from the free edge to the first row of fas- /A
teners or line of welds. S /f‘zéjﬁf
(d) For stems of tees, d i1s taken as the full nominal depth of the section. )/
—_ ' b\ﬁ
élj})cf ore f& OWS[////e ved 7 L &
Specification for Stractienal Steel Buildings, June 22 310
AMERICAN INSTITUTE OF STEEL CONSTRUCTION ; Z ¢

Sect. B4._] MEMEBER PROPEETIES 16.1-15

User Mote: Refer to Table B4.1 for the graphic representation of unstiffened ele-
ment dimensions.
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1. Slender Unstiffened Elements, (0 ~ T
The reduction factor, (J;, for slender unsitiffened elemenis is defined as follows:

{a) For flanges, angles and plates projecting from rolled columns or other compres-
sion members:

(i) wrm?ﬂn_jﬁu% C)}S %(/C‘JA&%&

.= 1.0 (E7-4)
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| TABLE B4.1a | ,
Width-to-Thickness Ratios: Compression E_lﬂ | @m/a yer2) O
' Members Subject to Axial Compression
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1b. Stiffened Elements S eC B vB

For stiffened elements supported along two edges parallel to the direction of the com-
pression force, the width shall be taken as follows:

(a) For webs of rolled or formed sections, h is the clear distance between flanges less
the fillet or corner radius at each flange; A. is twice the distance from the center
of gravity to the inside face of the compression flange less the fillet or corner

radius.
Kde, /""" t“”,d
A } C[_tZ/(S | H %\ g /-1 >
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Slender Stiffemned Elemmemnts.

Thee: recduction Gactor, O, o for slender stiffereed elemenry is defimed as followses:

Ou — CET-16)
Ag
oy e
Ag = pross cross-section:al area of member, i (et
A = soammeation of the effective aresas of the crnoss sechion based on dthe redoced

cffective wicdthr, Fe, in ~ (omme®)

Theee reduced effective wicdth | . is dertermmiined as Godldlosee s

I_

e
(a)y For uniformiy ocompressed slender celements, with — = 1 49 oot Flanges of

r
soueare arndd resctangpeulzar sections Of uniformrm thickness: .II' f
—
Ije_lng"ill [ ':'34 IF = (ET-17)
GRS AN
s Fe e
Fis mmaken as Moo with P caloulzated hasecdd om 8 = 1 10D

(b)) For flanges of sqguouarne and rectangnlae slerndgder—element sectiorrs of i foormm thic k-

[ 3 St w:i.l]:ni = 1 _40 |I£
i AT &

o.32 (K

o =1 22r — | = & (ET7T-18)
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Tser MNote: Im lica of calcularimg = PoplAAs. which reqguires iberaticosn, © meaay bhe
mken egqual o Fy, This will result in a slightly conservative estimate of oodeagrmn
crverideabole srrernpth
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