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3.2 COLUMN BUCKLING
o Consider a long slender compression member. If an axial load P i1s applied and increased
slowly, 1t will ultimately reach a value P., that will cause buckling of the column. Pg; i1s called

the critical buckling load of the -:n]umn
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3.2 COLUMN BUCKILING

- Consider a long slender compression member. If an axal load P i1s applied and increased
slowly, it will ultimately reach a value Po that will cause buckling of the column. Pg 1s called
the critical buckling load of the colurrn. P
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APPENDIX 7T

ALTERMNATIVE METHODS OF DESIGN
FOR STABILITY

The effective length method and firsi-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 satisfied.

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

L, Effective length of member, in. (mm) ... .. .. .. ... ... .. ... ... E2
Lot Effective length of member for buckling about x-axis, in. (mm) .........E4
L Effective length of member for buckling about v-axis, in. (mm) .........E4
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L, Effective length of member, in. imm) ... ... ... ... .. ... .. ... ..., E2
Lot Effective length of member for buckling about x-axis, in. (mm) ......... E4
L Effective length of member for buckling about v-axis, in. (mm) ......... E4

F, = clastic buckling stress determuned according to Equation E3-4, as specified
in Appendix 7, Section 7.2.3(b), or through an clastic buckling analysis, as
apphicable, ksi (MPa)

x°E ,
e o R (E3-4)

r
F, = specificd minimum yiekd stress of the type of steel being used, ksi (MPa)
r = radius of gyration, in. (mm)
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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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o e (e of Yieldipg P07 Lo buckling

- Minor axis buckling usually governs for all doubly symmetric cross-sections, However, for
some cases, major (x) axis buckling can govern.

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

3.3 INELASTIC COLUMN BUCKLING ﬁo f . \or»a /0 (.L eSS

# Letus consider the previous example. According to our calculations P, = 279.8 kaps. This .
will cause a uniform stress = P./A in the cross-section

 For W12 x50, A=14.06 in®. Therefore, for P, = 279.8 kips; = 19.16 ksa
The calculated value of fis within the elastic range for a 50 ksi '_',-.-'iel'd stress material.

niEI,

|{K 7 ]2 would be calculated as
¥ v

* However, i1f the unsupported length was only 10 ft., P, =

1119 kips, and f= 76.6 kips.
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Determine the buckling strength of a W 12 x 50 column.
Its length is 20 ft. For major axis buckling, it is pinned at

both ends. For minor buckling, iéj\p}jg@d at @@;@iﬁand
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shear wall

chewvron or K-brace

. braced frames
i
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Figure 5-4 Braced and unbraced frames.
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