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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 F,,. The tangent modulus £, is defined as the slope of the
tangent to the stress—strain curve for values of fbetween 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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A TSC-360_ 4 .

_ _/0 > b= 5]
CHAPTER E ALSC-360-/0 k]

DESIGN OF MEMBERS FOR COMPRESSION

This chapter addresses members subject to axial compression.
The chapter 1s 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

Chapter E-Aisc-360-16
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GENERAL PROVISIONS /“Zr =0.9 77 /[z: D/

The design compressive SIWP.. and the allowable compressive strength,

P,£2., are determined as follgfvs.
: ’ Clob ol bwcké/ha
[zolo) . R R e

Kl/r versus Fcr/Fy

F 3

1.0~z ——"—"—"—————= ST - ——-

[D-GSSFFEFE]FF AS C/(L>Z

. Ak r
F /F, i Elastic Buckling min.
! (Long columns)
0.39 - ———-———-— - : Fo, = 0877 F,
Inelastic Buckling i S
(Short columns) ! /‘\
'~ -
, =
51’)07’& a1 |E l KT Y éL > 4-7/;_
Cs hwmn o " oo / .
/F Les3 Prepared by Bng Maged Kamel, 0



Sect. E3] FLEXURAI BUCKLING OF MEMBERS WITHOUT SLENDER EL EMENTS 16.1-33

E2. EFFECTIVE LENGTH /}ISC, 340 ’20 ) /(L 2)( veSS/ ov

The effective length factor, K, for calculation of member slenderness, K7 /7 shall be
determined in accordance with Chapter C or Appendix 7,

where
L. = laterally unbraced length of the member, in. (mm)
r = radius of gyration. in. (Immm) /(L/’}/‘ ? Z O O
User Note: For members designed on the basis of compression, the effective slen-
derness ratio KL /r preferably should not exceed 200.

E2. EFFECTIVE LENGTH ATsc-340 —/15 /5/-2&

- . ——
The effective length, ... for calculation of member slenderness, L /r. shall be deter-

mined in accordance with Chapter C or Appendix 7.
where Z C k L
K = effective length factor -
.= K[l = effective length of member, in. (mm)
. = laterally unbraced length of the member, in. (mm)
r = radius of gyration, in. (mm)

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

slendermness ratio, L fr, preferably should not exceed 200.
Lefr SF 200

User Note: The effective length., L., can be determined through methods other
than those using the effective length factor, K.

Mlll.el.
Difference between 360-10&16 for E2 LLCPAICY Uy Bl mage

L------------------------------------------------------------------
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E3.

FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER } 7?0 /0 )

ELEMENTS
This section applies to nomslender element compression members as defined in

Section B4.1 for elements in uniformm compression.

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

The nominal compressive strength, Py, shall be determmined based on the firmuir stare of
Mexwral buckiing .

P, = F_, A, (E3-1)

The critical stress, Fo,, is detcrmmined as follows:

(a) When — < 4.71 ||—'!I3:"— {or i =2.25)
r Fy e
~
Fpy = [u-ﬁssF- ]F,, (E3-2)
F,
(b) When &L _ 4 41 L E (or =2 = 2.25)
r I~ Fe
Fg’_"}' = D-E-?TFE {E:;-—:‘!'-}

Critical stress equations based on columns status

Prepared by EngMaged Kamel.



E3. FLEXTURAIL BUCKLING OF MM EMBERS WITHOUT /70 /g
SLENDER ELEMENTS —

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

User MNote: 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, 7,,. shall be determined based on the limit state
of flexural buckling:
FPp=F;, Ag (E3-1)

The critical stress, F_.. 15 determmined as follows:

(a) When Le <47 [£ (or TX <2 25) ZC /”5/54'0/ &/ /(L
I F, F.
F
o = (ﬂ.ﬁﬁs F-] Fy (E3-2)
(b)Y When Lo = 4.71 E {or i::r 2.25))
r F, F.
Lc expression in -360-16 Fer ORI T e (E3-3)
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~ : AIsc.360 — 20/ CMa /¢
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)

L. 1 -56 FLEXTUREAL BUCKI . ING OF MEMBERS WITHOUT SLENDER EI EMEINTS [Sect. E3.

F. = elastic buckling stress determined according to Equation E3-4, as specified
in Appendix 7. Secton 7.2 3(b), or through an elastic buckling analvsis, as
applicable. ksi (MPa)

(=) w Lo -4l o

£ = specified minimum yield stress of the tvpe of steel being used. ksi (WPa)
r = radius of gyration. in. {(rmm)

Euler stress equation-E3-4 Prepared by Eng.Maged Kamel.
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