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This difficulty was initially resolved by Friedrich Engesser, who proposed in 1889 the
use of a variable tangent modulus, E,, in Equation 4.3. For a material with a stress—
strain curve like the one shown in Figure 4.5, E is not a constant for stresses greater
than the proportional limit ;. The tangent modulus E, is defined as the slope of the
tangent to the stress—strain curve for values of f between F,, and F,. If the compres-
sive stress at buckling, P_. /A, is in this region, it can be shown that
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CHAPTER E ALSC-360-/0 s lol

DESIGN OF MEMBERS FOR COMPRESSION

This chapter addresses members subject to axial compression.
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 Single Angles and Members
without Slender Elements

E5. Single-Angle Compression Members

E6. Built-Up Members

E7. Members with Slender Elements
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GENERAL PROVISIONS AISc E -/ = A IsC-2bo
The design compressive strength, ¢.FP,, and the allowable compressive strength,

/0 W16
P,£2., are determined as follows.
The nominal compressive strength, F,, shall be the lowest value obtained based F _
cr =0.377 fe )

on the applicable limit states of flexural buckling, torsional buckling, and flexural-

torsional buckling. 7‘\
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Sect. E3.] FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS 16.1-33

E2. EFFECTIVE LENGTH /qISC- 350 -,?0 /O /(é 2){ veSs' o

The effecrive lengith facror, K, for calculation of member slenderness, K7 /7, shall be
determined in accordance with Chapter C or Appendix 7,

where
I. = laterally unbraced length of the member, in. (mm)
r = radius of gyration, in. (mm) /(L/’)/‘ }ZO ®)

User Note: For members designed on the basis of compression, the effective slen-
derness ratio KL /r preferably should not exceed 200.

EZ2. EFFECTIVE LENGTH /:I ISC oz 3 '6 0 — ;é
- - ——

The effective length. ... for calculation of member slenderness. L ./r. shall be deter-
mined in accordance with Chapter C or Appendix 7,
s Lo - &L

K = effective length factor -

I, = KI = effective length of member, in. (mm)

I. = laterally unbraced length of the member, in. (Mm)

r = radius of gyration, in. (imm)

User Note: For members designed on the basis of compression. the effective

slendermess ratio, L /r, preferably should not exceed 200.

Lc / = VW)

User Note: The effective length, L., can be determined through methods other
than those using the effective length factor, K.
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E3. FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER } 2L0/0 ]
ELEMENTS

This section applies to nomnslender clement compression members as defined in
Section B4.1 for elements in uniform compression.

User Note: When the torsional unbraced length is larger than the lateral unbraced
length, Section E4 may control the design of wide flange and similarly shaped
coldwmns.

The nominal compressive strength, P,, shall be determined based on the limir stare of
Slexural buckling .

The critical stress, For, 1s determmined as follows:

() When 22 < 4.71 ;'—E— or T2 <2 25)
r F, .
f,_
Fry = [u.msﬁ ]f‘-;, (E3-2)
(b) When KL _ 4+, | E (or T2 = 2.25)
r F, Fe
Fer = 0.8BT7T7TF, (E3-3)

Prepared by Eng Maged Kamel.
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E3. FLEXURAL BUCKLING OF MEMBERS WITHOUT ,? o/ é’
SLENDER ELEMENTS —

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

User Note: When the torsional effective length is larger than the lateral effective
length, Section E4 may control the design of wide-flange and similarly shaped
columns.

The nominal compressive strength, P,,. shall be determined based on the limit state
of flexural buckling:
P,=Fo Ag =253

The critical stress, F_,. is determined as follows:

(a) When L¢'54_71 E (-Orﬁﬂﬂﬁﬁ,) ZC )}757?5&6/ 5/ /(L

— - —

r F, F.
r.
Foy = (0_658 ol o (E3-2)
(b) When Lc -4 71 E (or £y = 2.25)
r F, Fe
Fer =0877F. (E3-3)
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where
F, = elastic buckling stress determined according to Equation E3-4, as specified
in Appendix 7, Section 7.2.3(b), or through an elastic buckling analysis, as
applicable, ksi (MPa)

n:zE

EZEKT)Z (E3-4)
T T T T L T L L AZsc-360_ 14

16.1-36 FILEXURAIL BUCKILING OF MEMBERS WITHOUT SLENDER EIL EMENTS [Sect. E3. CM S

» = elastic buckling stress determined according o Equation E3-<4. as specified
in Appendix 7. Section 7.2 _3(b), or through an elastic buckling analysis. as
dppln..;ble, ksi1 (MP=a)

P ——— -

X ~ - Lc _ /(L (E3-4)

F, = upec:hed minimum vyield stress of the type of steel being used., ksi (MPa)
r = radius of gyration. in. (mm)

Prepared by Eng Maged Kamel.
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