Jopics
@05//'”}6/0)4 0/ ffefé beam .
@ Crpnses 0/ /“;/Zurz’ o/a\ bearm .

(3) LF B (Local flange b wc kling ), WLR (el Local Bucklivg
175 (Za/}fo’a‘L forsonal B ucél/ng)

@ C/ﬂSf)ﬁ'Miow o/ SL»O7O<°/3 (Comfa C//non ém/DaG// S/@Mé?fj



Beams are an essential element of any structure, they carry loadings
transversely applied to their axis. Various types of beams are encountered
in the steel construction industry such as: Girders, joists, purlins,
stingers, girts and lintels are among the various components in a
structure acting as “beams”. - Bear
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A beam can fail by reaching Mj, and becoming fully plastic, or it can fail by
1. lateral-torsional buckling (L.TH), either elastically or inelastically;

2. Nange local buckling (FLI), elastically or inclastically; or
3. web local buckling (WLB), clastically or inelastically,

If the maximum bending stress is less than the proportional limit when buckling oc-
curs, the lailure is said to be elastic. Otherwise, it is inefastic. (See the related dis-
cussion in Section 4.2, “Column Theory,”)
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\ Beginner's Guide to the Steel Construction Manual, 15 ed.

Chapter 6 - Buckling Concepts

& 2006, 2008, 2011, 2017 T. Bartlett Quimby
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Figure 6.2.1

Compression Member Principle Axis
Click on image for larger view

Huckles ABOLUT: strong Axis Wisal Axis

Huckles IM: Strong Flane Weak Flane

Mornant of Inertia: e I-,.- :

Radius of Guration: My My Figure 6.2.2
Compression Member Principle Planes

Prepared by Eng.Maged Kamel,

[ e



ZOCJL Flonge bu et Lir FZ Wl be
(g\/-\/\»a @ 5(/6’/([/’73 vin the /noc}mn OJ/J

+ Rolled steel sections usually have outstanding flange elements that

M/h/ck )'S 6’/ f(?

1

I

g

I

3

i

g

!

I

have unsupported edge and are thin and slender. - X - axis :

g

» These sections are used for members such as columns, beams or beam . . . :
columns in whi::h at least a part of the section comes under & e 2 :
_ — R Dmﬁ ren, I

cc:mpressmn /,> Flong e £ g

i

"ﬁ‘ 77 all g, ),,,,<£- w'o’;":

Q{)f tn)/2 . T j} T ‘ :
— ( \T;f ~ i
a f-—X I LT j o :

| /“/Zar@e is vestramed i C// i
\N@b JZZJ sne S /C\f :
- Prepared by Eng. Maged Kamel. i



peb Lol bucklna .l 3 \wbuc}zﬁ’@
, abo
{ / Ij (( IX 7 él: thle/)?(‘?(_ a//mrf/m ZZ% X
0'/0 (f/‘i'\)é-\"/‘"é ffirr Aﬁc’ké"”’J i guc'ééx’ﬁ o/{/)!n/g on :

| ‘JC-T// O’j b Yy Ny = é?_u/

Ew Partially frred

/Z’/,/a/ fwf/ﬁ/)/h"c/ (/JZDP e”///“"a e;,f 77
by Vftome ot AN
At C
Oore e ? e, andd od E

er éﬂﬁf’ é?] \/\/910 M%) &wwim,, T/Z'( ;:/;
o/




1.1 What causes the lateral deflection?
The applied vertical load
results in compression
and tension in the flanges
of the section. The
compression flange tries
to deflect laterally away
from its original position,
whereas the tension
flange tries to keep the
member straight. The i i

Compressive Tensile
forces forces

Original location Original location
lateral movement of of C, of beam of C, of beam
the fla nges- 15 shown in Lateral movement of Lateral movement of
F.-'gure 2 compression flange tension flange

Figure 2
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The lateral bending
of the section creates
restoring forces that oppose the movement because the section
wants to remain straight. These restoring forces are not large
enough to stop the section from deflecting laterally, but together

with the lateral component of the tensile forces, they determine
the buckling resistance of the beam.
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l http://www.bgstructuralengineering.com/BGSCM15/BGSCMO008/Flexure/BGSCMO0080
201.htm#LTB

When a member is subjected to bending, one side of the member is in compression and wants to
behave like a column while the other side is in tension. This means that the compression side is
subject to flexural buckling. Since the compression side is connected to the tension side (which is
not prone to buckling), it cannot buckle in the plane of loading. This leaves the lateral direction as

the direction of buckling. The tension side resists the buckling, resulting in the rotated cross

cartinn (i o +ho tArciAan)

A simple experiment can be used to demonstrate this behavior. Take a thin, flat bar of any rigid material (a typical "ard stick” works well) and apply end moments
about the end with your hands. As you apply bending about the strong axis, the member will buckle sideways and the section will rotate so that 1t is no longer
vertical. This is lateral torsional buckling (LTB). The experiment is ilustrated in Figure 8.2.1.4.
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