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The linear elastic wmodel was intoduced in the previous lectures

We will now lock at mechanice P-rob\ems and their solutone using_

(sabropic linear elaskc conshtubve wmatevial model:
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Axial IOQdin% and d@«Fo‘rmaHOﬂ

We ceonsidey |ona and thin sh-c:iah'l- membere loaded in auoa),

that it deforms predeminanty in the oaxial direction. The x-axis

is token as the longitudinal axis, with its G/s nyna in the y-z
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Ahg, statc cmal\/.sfs of— o Skructuval C'O'mFonen-P nvelvee Hhe
{Zollouoing three considerations:

Ci) Equilfbw‘um

() Consttutve velaton

(3) Kinemates (or Cngq.{.,-]D”;BD

Here, (2) is taken t be |‘50h‘o’:1‘c l'near elashe salid .-

As for (1) and C3), it Ts assuvmed that the onla. s\‘aniﬁ'can‘l‘
shresses and Shraine oceur [n the axial direchon | and s0 the

6 skress —strain relabions ~veduce 4o just ome velahon
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In owxial deformaton, it is assumed that befm—e and after
O\e‘-orma{'lbﬂ:
o) the oxis of the member remains s\nrafahl', and

‘b> Hhe s that were (n]h‘q“y Fe-rf:ench‘cu)o-r Yemains

pevp endicular ofter Jdeformation.
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the oxfs, it 7emains constant over amy cross -sechon

Generallg, Uhde{zormecl conﬁ'auva‘h‘om ave vzed for us-r:‘l—rna

ecluil\"b\'fum equa%bns since te def-orma'?‘fom are 3small.

S'l'a‘l’icalllé_ Determinate ve. S-bi—fca”at TITndeterminate Members

In staheally determinate coses, the three sets of equations
C\‘-e_., equil\'bﬁum, constitutive , avd kinemd"h"cs> can be =olved
independently of each ather T a dewupled fushion. This is,

however, Mot the case with chatrcally indeterminate wmembers,



Thermo—elastic deformation of an axtally leoded bar

We vow clevelolz an equah'on Hat can be vied o5 determine
the linear elashe dfsPlacemeni' of- o bar sub\]‘ee‘-ed +o axval

loode undevr increage O? {'em‘:erahrre.

Aet’s consider +his baovr with C/g avreo thatr Vvaries with 'lena-\h

ond is mode O’f- o material that has variable Yo\ma’_s vnodulus
odovng the length.
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Rar is Subjec{-ec\ to concenbrated lood at its ends and an ext.

variable distributed lood c:lcma it= lenﬂ}h (that could be its

erx'a‘n:\.' n ou verHeal Posih’m) anc\ \ron-i'able 'Eempe*mq'u're fncrease.

Find the velative displacement W (delta) of one end of the

bor w-v.t- the other end as coused l:y e laoo\ing-

|solate a ol\'ﬁz@-r@n'h‘a\ element c? leﬂﬂ’f‘h d=2 and gs aveao,
A () from the bar ot an orloih-ary positon == , where the

E(x). Dyvaw tie P\—ee—body-dfogm'm (FBD)
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det the ~velabve a\fsplacemen'{- oﬂ’- Phie element be du(x)
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* SPecfal case o?— constant load and /g areon

In many cases, the bor will have

a> a conztant €/ areo A

by the wmaterial will be hovnoaeneous = E Is constant.

c> o constant external force opplied at each end and no

dislributed -‘Force = NG = P (Cansiun‘l:)

c\> no 'l'@‘mPev'a"mre chanae

The ~elakive o\t‘sP\aceme'n{' ‘?o-r cuch o caose would be

u = FPL
AE

Fuﬂ‘her” i¢ Hie boar js subjgcbed +o seveval dfFFeren‘l‘ axral
forces qlon8 its lena{—h, or the Y2 avea or \/ouna's modulus

Chanaes QbTUPHy R‘om one Y‘eg{on o-F the bar to the next,
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then the aboeve formula can be aPPh‘ecl to each segment

d{— the boar where these quanthes vemain constant. The



total ~elative dicp\qc@menl- Of- the bavx can be ‘@ouncﬂ Io7

addition o[l the velative disF)acemenl-s cf— e ends aF— each
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