Nen- vhiform beﬁc&;h%

The case oF puve benoqina. leads to o constant cuvvature o?-(—he

longitudinal Livers c-% the beam —» hence it s also called vadorm
beno\ina-

When beams ave vsed in Frac\-u‘ce) V“ey V\GYma\ly Su?fcfl- hansverse

loads ~ather Yhan “lus‘c aFFh'eél bsn&fna rmoment (as wos considered

0 puve ‘oencﬂin8>. Phﬂs\‘cqlly, this has two consequences .

(1) The intevnal vesishve beno\(na moment (o] Mo \onaer be

constant ’c\woua'hou‘t e lenai—h d@ the beam.

() The curvatvre of the \ona‘s\-uo\th\ APi\oers Ll no lonaer- vemaln
Constunt but will vavy H\v-oughou-\- e \en\jl'h o@ the beam

To uvnderstand these mel\‘ca'h'onAJ let ve contider o case a%

bransverse leadfng , where we have o diskributed lood w(x) ac.h’ng

on the beam.
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Under goluil”o\-l’um, net wmement OF— the =wmall porbort must be zerp:
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Dl'm'dina ]oy Ax and *ﬂkfﬂ% e limit as Ax =0, we 39{_

AME = — ym) | «— This relation captures the variabion =
ax loeﬁda‘n% moment and shear £orce

The above velahon g\‘ﬁn{—ﬁes that whenever bendfng moment varied

a\o\na the beam, bthere hos to be a non-zew shear foree aeting on

Yhe beam’s cross-cechon.

So will o beawm with  congtant and ggmmel"ﬂ‘ca\ cvess—-sechon bend

inte o Perf-ecl- circle when Htere is hransverse \oaols?

NO. However, the beam will bend lecally into an arc of a aircle
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The vyadive OP curvature 0{’- the local cirddle con be oblained fom
e bendina moment at the C¢/s  ag if it wae in pure bendin%~

The COrresPcmdir\a benO\in% aress at a cross-sechon located distance %

{Tam the or\'afn s 3i\ren by :
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PDistribution o{l chear shess _Cxq in the cross- sechon
[«

e fTnternal chear ‘Force Vv (x) D\c’r\'na. on a cross—sechon in e

y—df\’ec’h‘on is the vesult <{— o bransverse shear shesc Adisribuhon Txy

Huat octks over Hhe beam’s cross-cechon.

Here, we wmake a sfm‘;\{ﬁjin% assumption that at a given cress-section

Txy is @ funchion o Y on\7 and net =z

This wmeans that 'C,(Y would remain the same at all polaks on lines

pavallel to the z-oxis; different horizontal lines will have different

CTxy Hhough-
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To obtain the shear-shkress distribuhont on the Cmss—S@c“»’or\) we

consfole‘(‘ e horl‘zon{'a\ 'Fc*rce qufl]loz—ium ae o Fcnr’(‘la\ o@ an
element token ’Frc‘rn the beam shown below!
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We only show the horizonta) forces ond moments in Fig D)
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¢ Top fuee (+ve y-plane)
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We will mew balance the hovizonkal —?m-cea oc\'\‘n% on He

shoded element in the x-direction:
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Shear «?ormu'la/\

Thnternal sheaw ggrc*e determined
4com equil{b-rfum equah‘ms

Shear shest at o PO\‘n'}:‘ \[ —) 1o
located a distance ~ = YA, where A s the
Y f#om the NA. Ty = V(z) QCy) area of the top sheded
portion of the enhre & ama

The skess s oscomed Iz= bCy) and 71 is e o\isl-omeecg
Constant over the width cenboid F A’ om NA
ab o a\‘ven Y-

breadth (or width) of— member’s
Moment oe inevho of the Cross—sechona)l avea. wneasured ot
ertire ¢/s area about NA Hhe pomt where twv:j lc v be

determined

MH‘\Ough the shear ‘PD'\"TY\LA'[& was derived {)-trr' Aq—\‘nding Hae

longitudinal  shresses, it was used for hransverse shear shrecc
Aishribubion , 2ince TS* and t"‘jj ave Qcmr\F)-Cmen]-ary an &

nwwmert cally equa\-



Rectangular C/s

We want to find the wlue C% '(xﬁ
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