October 08, 2024

Principle of Virtual Work
Beams (BEBT)

Part IV - Finite Element Method

Vidoo) Work Lo Bes (BERT)

W SWenk = Wit
UQz l \) Qy /

/[ real 'Cov'ccs »~ \n‘r-\-u.,\\ ‘&‘ra\ksl’\'x\'ov\s
SH

cenl moments € virfual rotadions

%\'\/e = Q|§U\\ + Q'L SMZ * ®3 S/U\g t+ ®\{ SM* - \/\/3/(7\7 ([.,)

=W Q- WS, (L)
Whad s 57/\7 (x) ¢

gng YTV YT SMTE Q,

Q-

(2}

Oy

:F‘\v\.'sre. E\cmc»c“ Mcl{\«oa .. ASSuwme C\CSP\&QE.W\Q\,\’\' ’Cuvxc{'\.ov\ - CamP\Q_"“L ?5\71,\0“4‘\&\
n .
/{——AVCX\ = Z Qa; XI , a, Z0 n= BRCs - \ Lu\vv\ 4 B.C.s
izQ

3 n=3 cubic
My (&) = dox’ 4 A.X + dux + Gy X


October 08, 2024
Principle of Virtual Work
Beams (BEBT)
Part IV - Finite Element Method


*

By = o+ Qx4 Gax’ + Asx
BCs @ X=0 My= MK @ x=L My = Ms

@ X= O dﬁyw(/h @K=L Ai—Ay '—'le

dx dx

ao = M| 0\\= /(/{2
= (
A, = & U344, - 2L ue + 34s - LM1>

|
Ay *© _F <2M| t LMz '2M3 t LM\1>

%0 L3 ea(X) Tu +
[K(l‘_ﬁy]/b{z t
L3(EY-202) Jus +

/{Iy = N,M, + N, Mo N'}M's + NqMﬂ = {Nz g/b{?)

I M. N, NG S

Sim\\kr\y Srl\y = N SM

Bobnov - Galerkin

"‘\rmh S \-A\' o v\n\

r‘e'{-o\"-(owo\\

e
M-
Ms



S\'\j(v\'\' - % %E_TO_'A\/ (s-\rad\r\ Q.v\e.ré)/B
\Y

¥ | d ! "
E;')/K K:?:HSQ: \/13;\\:%3:\/
i+ ()17
- -y 4%y My = N

dx®

€ -y dz(l\\u) - ~7c{_zﬁu = B
dx? dx*
NN M. Ny Ny b

: d? N, d* N, dzN'; c&z Ny E
B: - Y & odx® dx? dx* "~ dx?

R- A g Q(%—l} 2(.(%'2) G (\-27_55 2L<3_:'\> E
LZ
o = EE = E_B,U\ comstlotive  reladion (V\ormm\ SXTfQSS—S‘\"(U\.\V\\)

VR ES&TQ“A\/ = &SE.TEB/UK 4\

k

Wik = % Sl BEBadV = EJQ BTEBA\/> “

(B&LOT = BT

Reall  MDM Q=Qp + km
"Q-Qp - k=0

Viedoo Wock  SWed = Wik
* %\l\/cr\ - %\1\/&(\‘ = Q



SWed = S Q - Wk, (LY

SwWind = ( § BTEBA\/)/U\

* '\/\/%A_A7’<Ll\ = ’\/\/N(L\3 SM le Nz N% Nﬂ-g
= -\ S N

:'Sﬁvﬂfﬂﬂ

%\/\/cs«‘\' - S\I\}\'v\"‘ = O

SWQ - S W NTCL‘B - SU\T(§ %TEBA\/>M
S ((3'&JNF(L>’ g @@iBAVAA> = 0
SU\T a\r\o(\rmm‘ly chosen av\c\ vw‘“ O

Q- wN (L) - N RREBRIV . = O
— N
Qg Ck}

S,
S
SMs
Sy



(s S REBJY B -y &N

k = 3’)/(\21\1 £ —ydzN dA dx

dx*® dx? ¥V,
k= E %ysz 42N d*N dx

Ve dx* dx?

g\/LdA = I $tcmxc\ \MQMGV\"' d‘(\‘ AR N (Mow\cv\‘\' o‘(‘\ (n{rjr(m\)

dx* dx %
w(x)
Mok = = O w6 Ty 6 dx R, - Na
%\l\/e.x'\' = 7 % WC‘A» %Ry(x) Ax SA—A\/ < N SU\ = 3A/\T NT

L
YN § wix) N dx
- -
Qs





