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This difficulty was initially resolved by Friedrich Engesser, who proposed in 1889 the 
use of a variable tangent modulus, Et, 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 Et is defined as the slope of the 
tangent to the stress-strain curve for values of /between FP' and Fy. If the compres­
sive stress at buckling, Pcx/A, is in this region, it can be shown that
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CHAPTER E Also 'Ado

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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The design compressive strength, faP*' and the allowable compressive strength,
Pnilc, are determined as follows.

The nominal compressive strength, Pn, shall be the lowest value obtained based - O /t "7 ~7 f'
on the applicable limit states of flexural buckling, torsional buckling, and flexural- ‘ 0 / / /

torsional buckling.

Elastic Buckling
(Long columns)

= 0.877
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where
L = laterally unbraced length of the member, in. (mm) 
r = radius of gyration, in. (mm)

E2. EFFECTIVE LENGTH

E2. EFFECTIVE LENGTH

Sect. E3.| FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS

/Z/-3S

AZ ^x/9*6^ i ’'O'Vo
The effective length factor, K, for calculation of member slenderness, KL/r, shall be 
determined in accordance with Chapter C or Appendix 7,

flser Note: For members designed on the bris-is of compression, the effective 
jsI cci ide: i ness rc. le r. t,1ruet crlJl1 x 1 d i *c l_.cccccl _ i Ji J. Zc/r

User Note: The effective length, Z_4 . ciin be determined through methods other 
th Lin those using the effective length factor, AZ

/(L/t ^2-
User Note: For members designed on the basis of compression, the effective slen­
derness ratio KLfr preferably should not exceed 200.
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5 User INote: When the torsional unbraced iengf/i is larger than the latenil unbraced 
length. Section E4 may control the design of wide flange and similarly shaped 
c:ff!urfins.

PLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER 
El ,EMES 1'S

Preg^byl^M^Iaind.

for ** >• 2.25) 
jF>

(or 4^S2.25>

I -Solo
' ---------------------------------------------1

Tlie nominal compnssivt sirengih, shull be dctcnrrk]ned based on the ftmtr stale of
yTejctc-raZ tracicjin^.

ATZWhen —— 4.7 I pl

<b> When > r/ 1 CH

TTie critical stress. f"cr, is detcrtTnned as follows:



FLEXURAL BUCKLING OF MEMBERS WITHOUT
SLENDER ELEMENTS
This section applies to nons lender-element compression members, as de lined in 
Section B-4. 1, for elements in axial compression.

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

(E3-O

(E3-2)

2-25)

R — R A. * jj frr

The nominal compressive strength, shall be determined based on the limit slate 
of flexural buckling:

(a) When < 4 71
r

(or >
AL

= ^0.658^

The critical stress, A~r, is determined as follows:

(or ^<2.25)

fk1

= 0.877 (E3-3)
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where

= elastic buckling stress determined according to Equation E3-4, as specified 
in Appendix 7, Section 723(b). or through an elastic buckling analysis, as 
applicable, ksi (MPa)

/^.I-

16.1-36 FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS [Sect E3.

jp’e- = elastic: bci deling stress determined according to Equation E3-4, as specified 
in Appendix 7\ Section t>r thjrou^gh an elastic tzmcjlclin.g analysis, as
applic_’ables Rsi

'S

Preg^byE^Msg^Iaind.


	Summary of the content of post 3
	The difference between E and Et
	Effective length KL-Fixed -Hinged ends
	Effective length KL-Fixed -fixed end
	Table CA-7.1
	Chapter E of AISC specification
	AISC E.1-Kl/r versus Fcr/Fy plot
	Provision E2-AISC 360-2010 against Aisc 360-2016 
	Provision E3-AISC 360-2010 
	Provision E2-AISC 360-2016
	Elastic buckling stress equation
	The two forms of Fcr equations



