Unifm’m benAinﬁ OF Unizlmmebrfcal beams

Tin vow ;. we have discussed abeut Symmeh—\'ca\ beam bend{na

For exam\o\e/ we have a 'recbngu'lar beam Cf  with the y- ard
Z-oxis  with their origin at the cenhroid of the ¢s. We have a
moment applied about the z-oxis, M. TFor the analysis, we

considevred the woment b be aPFI\‘eo\ cuch Hat the Neukal Axis
Coincides with the omis about which the moment is applied (here
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Fowever, in genem\; the neulral oxie ™oy not coincide with the
oxis  of aFPlieo‘ moment .  TFov an ar\o”“ra'\'?l cvoss- seckion <cudh ap
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f you apply woment Mz obaut the z-axis, the meutmal oxis

weuld lbe nclined, ohich  means you are aﬂalying morent

about one oaxis but you are %e\-h‘ng \o@no‘in% about a different

oxis.
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Coincides with an axis of symmwehy
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Un%ymme‘ﬂ'ca\ ’o@no\ina 2 where o beam uho\eraoes o\\'sF'lacemen]:s

.m bOHr'\ Y - and z-direchona. It 12 caused by

— Beowm carrying moments (@ bransverte loads) in both Y-

and 7 —-Adirechons, OR/AND

— The cross-sechon ic ot symw\eh‘\‘cal

The ~yesult is Huat the neutral axizs does wat  coincide wibn He

oxes 0?— s\dw\me‘wy.
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Just like Ioe{—:rre/ we Pirs% consider pure Ber\dfn% of- UNSywm—
-eliccal beama and Jderive Une bencﬂ(r\a <tress diskibuhon

Ovey @ cCyoss-sechon under pPure loend\ing- We shall see Hat

our yvesulk (il oPPly o both

— beams & S\/Mme\ﬂ'cq\ /s but loaded vnsymmebrically,

— beams (‘X- vnsymmetreal  Cfs

Symmelric beam loaded uney vamehraally

Our aFFroac\r\ ‘o o\er{\r\‘na the \oenc\fna sSkress Aiskibuhon will
be very similar to Mt Pol\ouaeo\ earlier. We sHll assume Hat

0%y and 67, arve negligible comraveo\ o 6, . Due to pure
Eencﬁina) mternal vesishve BM  would be constont and  sheor

orvce would be zevo. S we ave 8o(n2 lo vuse Some o{z the
results o\reudy obtained For pure ‘oeﬂdu‘ng o?- s7wnmeh’\'cal beams.

Tt can be shown that in unsymmekﬁ'ca( \oeno\\'ngl the NA

sHi\ passes Hmroua\n the cenhoid af- the Cf , however , the NA

will not  be a\fgnecp with the z-axis. (See next poge for-
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Neukral axis skl poss {—hmuﬂk\ cenkord  but with unknowon align -
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Bending skress determination
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We will now dvaw the NA s+ it passes Hw-ough Hre cenkoid
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Now lets oblain the moment about the Ch’s cenbroid due o He
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ZUFPG“’- H). =0 = 1-77 cosp — Lye sin =0
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This s x vrula Qa-r {l\'ncl)ivxa \oendina skress for o 89nem\l'zedz

beam Cs , applicable for  syrmmebcal os well as unsymmekical bearms
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