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3.2 COLUMN BUCKLING
e Consider a long slender compression member. If an axial load P 1s applied and increased

slowly, 1t will ultimately reach a value P, that will cause buckling of the column. P_, 1s called

the cratical buckling load of the column.
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32 COLUMN BUCKLING
- Consider a long slender compression member. If an axial load P 1s applied and increased

slowly, it will ultimately reach a value P, that will cause buckling of the column. P, 1s called

the critical buckling load of the colummn.
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16.1-563 Effective length method-Appendix-7-AlSC.

APPENDIX 7

ALTERNATIVE METHODS OF DESIGN
FOR STABILITY

The effective length method and first-order analysis method are addressed in this Appendix
as alternatives to the direct analysis method. which is presented in Chapter C. These alter-
native methods of design for stability can be used when the limits on their use as defined in
Appendix 7, Sections 7.2.1 and 7.3.1, respectively, are satsfied.

The effective length, L, = KL, for column buckling based upon elastic (or inelastic)
stability theory, or altermatively the equivalent elastic column buckling stress, F, =
mE/(L./r), is used to calculate an axial compressive strength, P., through an
empirical column curve that accounts for geometric imperfections and distrnibuted
vielding (including the effects of residual stresses). This column strength is then
combined with the available flexural strength, M,, and second-order member forces,
F, and M,, in the beam-column interaction equations.

' Effective length of member, in. (mm) ... .. ... .. .. ... .. .. ... ... E2
Loy Effective length of member for buckling about x-axis, iIn.{mm) ...._.._.. E4
Lo Effective length of member for buckling about y-axis, in. (mm) ......._.. E4
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EFFECTIVE LENGTH METHOD
Effective length method-Table C-A-7.1-AISC.

[Comam. 7.2.

TABLE C-A-7_1
Approximate Values of Effective
Length Factor, K
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L. Effective length of member, in. (mm) ........ .. ... ... .. iiean. E2
L Effective length of member for buckling about x-axis, in. (mm) ......._.. E4
Ley Effective length of member for buckling about y-axis, in. (mm) ......... E4

Elastic buckling stress using E, Lc,and r.

F, = elastic buckhing stress determuned sccording o Equation E3-4, as specified
in Appendix 7, Section 7.2.3(b), or through an clastic buckling analysis, as
applicable, ksi (MPa)

xE
= XE_ (E3-4)

r
F, = specificd mimimum yiekd stress of the type of steel being used, ksi (MPa)
r = radius of gyration, in. (mm)



Local buckling and general buckling
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Determine the buckling strength of a W 12 x 50 column. Its length is 20
ft. For minor-axis buckling, it is pinned at both ends. For major buckling,
is it pinned at one end and fixed at the other end?
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A solved problem for the
O column's buckling.
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The value of the compression force for
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- Minor axis buckling usually governs for all doubly symmetric cross-sections. However, for
some cases, major (x) axis buckiing can govern.

-  Note that the steel yield stress was irrelevant for calculating this buckling strength.

3.3 INELASTIC COLUMN BUCKLING %/o . \Normwa /0 & eSS

e Let us consider the previous example. According to our cafculations P, = 279.8 kips. This .
will cause a uniform stress /= P_/A 1n the cross-section

e ForWi12x50 A =146 in’. Therefore, for P, = 279.8 kips; /= 19.16 ksi
The calculated value of f1s within the elastic range for a 50 ksa yicl'd stress maternal.

anly
(x, L, F

e However, if the unsupported length was only 10 ft., P, = would be calculated as

1119 kips, and f= 76.6 kips.

Yielding prior to buckling
Prepared by Eng. Maged Kamel.
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Determine the buckling strength of a W12 x 50 steel column.

Its length is 20 ft. For major axis buckling, it is pinned at both ends. For minor buckling, is it
pinned at one end and fixed at the other end.
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A solved problem, the same as the previous but with a change of
column orientation




N I from Tahle /-1

a -1 (conun

W-Shapes a4 A =/4[ 51)
W/Z%l:/)D e W14-W12 I;(- 39/ /MCA /OCh'l

- o 2

mcs?mfa Axis X-X Auds Y-Y wli m I/ - 56 ‘3 /)’)ch Ar)( = j)(

o Il s lzl el 3 [ Elrl @ ¢ Ca

S B O O Y O A Y S L:_ZC)\

almne [ o s w[w [ [esfml] w|®m FE \ole - 29000 A%
591 0601281 [ 425 [ 106 (523 79| %8| 192 (246 | A1 (29 {115 | 156 | H0

0|

5@@%[/»{7 abont X _x % LKL);%
K= Q/Q); (1Y(29)(2) - 245 :
Jorx = (3husay (26)(10%) (391) [ (240)" = /9ﬁ290
1 /28

The value of the compression force for

I

i

i

i

i

I

I

1

i

i

I

I

i

i

i

l

I

% 2 .
i 3 | s o s ol oo | | 0/ Cr = NE Ix i
!

I

f

I

I

i

I

[

i

I

:

- L I
buckling in the X-direction Prep“ed by W Kamel. 0
i

i



The value of the compression force for
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Types of bracing for frames

X-brace
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Braced and unbraced frames
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Figure 5-4 Braced and unbraced frames.
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