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68 AN INTRODUCTION TO THE FINITE ELEMENT METHOD

Smce the equatlon comams a fourth order‘denvatlve we shou}d mtegrate it Iw:ce by parts to

g d2vd2w S o
o B(v W) /0 r(bdﬂ ax? +fva)d

5 2N
l(v):/ vg dx+v’(L)Fo—(Q)
0

Cx=L

My - (2430

dx




ote thnt for the fourth-order equutmn the essenual bo
lhedependent variable but also its first dmvatwc. As pointed 0

only one of the two boundary conditions (

if the transverse deflection is specified ata 1

force V at the same point, and vice versa, Similar comments apply to the slope dw/dx ka 1

: wﬁnding moment M. Note that in the ptesent case, w and dw /dx are lhe pnmary variphfdﬁ"z
undM are the secandary vnriabl : S 5% :
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72 AN INTRODUCTION TO THE FINITE ELEMENT METHOD

The three s&ep procedure apphed to Eq (2 4 41) results in the fo]lowmg equations:
' - au :»a'

owon
+112"£"5;'¢ +aof\1’lt — fl'f) dxdy

(sec Fig

) can be expressed

)| . (2.4.46b)
bc assocmted quadratic funcnona] 1s I/U) . g(u . u) £ / u) o
T2 S
e N2 NG
-4 [ax( %) v (5 ar]un
/ ufdxd;v f gu ds. L - (2.4.460)
Ly T o :

. "ﬁI | the case of transverse dcﬁecnons cf a membrdne, I (u) represents the total potenual
energy

Asa spec;ﬁc example of the Poxsson equation, consu:ler steady heat conduction in a two-
~ dimensional domain £2, enclosed by lines AB, BC, CD, DE, EF, FG, GH, and HA, as indicated

(2 443) ;

| and the n atﬁral boundary ,condluon is speéiﬁed on‘

o (2446a) .
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70 AN INTRODUCTION TO THE FINITE ELEMENT METHOD

L 44 v o Vlax
~Step1b. O.W/(;w{["-‘—‘( dx)+$(:1;+¢x)}dl :

Step2b {)._f [D@Efifi_’_ 28(61\1 60 ) | - d

d dx
o d¢x, Gfdwo AT L

d”); T ;

iria onal onblem and Quadrattc Funcnoual To write thc vanatlonal problem of ﬁndmg
Jsehtat el mw‘p,.ww“‘f“‘f‘,’l ki L

B((vx,va) (w 9 ) =1((v1, 1))

. holds for all (v I v¢) we must combine the two weak torms mto a smgle ex ﬂessxon i
I i 8 . 1

dvi -\ _{dw dv, —d ; -
‘0'=f [(E;lwz)s(z;wu@) d_:D o +cfv1w~v1q:l x,—vl(L)Fgf—vz(L)Mo

dx
(24.38)







