% Ritz Analysis
» Just consider bending in general,

U, :i%i (% ¥)a, (t)
Vo= o, (x¥)q, (1)
W, =D ¢, (xy)a, (1)

[B]=0

- Shell Assume the following

U=u, (e, ) +26 (o, a,)
V=Vy (o, a,)+ 26, (o, a,)
w=w,(a,a,)

Plug into expression for

S, S,, etc =0



- to solve for £, 5,
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- Introducing the stress-strain relations for a lamina (plane stress)

E
Tl Cll
E
T2 _ C12
E
TG C16

— in force aligned with (;1,072,6)
— plane stress properties

ClZ C16
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E E
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T

-[ela)| ¢ |+elela,

1-ells, 2| (7]

- Note you also have

K

{SO} =[Q][6]| v° Refer to

K — | ° “Jia-Rogers

”

Differential
operator for shell theory




- Stress resultants
concisely

_ h/2

N, M]=[ Tl 2}z
N, M,]=[ Tp[l 2]z
:N12 MlZ]:J.TG[l Z](ode
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in contracted notation

1 M
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Equivalent Electrically induced stress resultants

\ TAPRN |
{MEH {A} T |az
6x1 L

I TE

N AL
{ ]:I{AZ” T, |dz

E’ Z
M 2 1%E
Plugging in expression for stresses
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Shells (continued)

|

We can write

N
M

|

{12 T, e

Section properties

[ AcA, = AT

B={ zA,cA,
D= 2°A,cA,

‘A2:=¢%¢EAJ
A= J- A; CA @, 02

B= I ZA] CA, 0,02
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- Total Potential Energy

=] |1
su= |1

- Kinetic Energy

-]

=]

If assume gp, =1

[N M]
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If assume @@, #1

, h/2
Let h=h'= j_hlzp ! pyp,@,dz

- Work term
equivalent forces/area in &, @,, Zdirection called F, F,, K,
then

oW = [ (Fou®+Fov° +Fow’ JAAdada,

- Approximate solution by Rayleigh-Ritz




Plugging into Energy,

Su’®
A B
0 0 0 T T 0
= Qll || o
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oW
a, e, I i L .
ou’®
-[N® M| &V | AAdada,
_5W0_
Ritz solution
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