3n/2
3r/2

7T
™

m/2
/2

Angle, ¢

-1/2
-/2

m
0

=T

37/2

08 =0

|

|

|

|
0 o
o

3n/2

0
Q@

$p/ AP ‘A3I19Ud JO SATYRALIS(]

.
.
'
<« B
>

Angle, ¢



1 ‘A310urg

“37/2

T 37/2

/2

-7/2

=T

Angle, ¢

3r/2

™

/2

Angle, ¢

-

ot
Q@

®p/ P ‘A310U0 JO SATJRALIB(]




L17.2.1 Cases when the principle of superposition cannot be applied

Example 17.4 — (We have seen this problem in previous lecture).

g Determine equilibrium position (using PVW)

Solution: Active 'external’ forces: P, myg, kx, kx
Corresponding virtual displacements: dy, dy/2, dx, 0.
Virtual work:

oy

oU = —Pdy — mg—- — kxox



Expression for the virtual displacements as a function of the free coordinate 6:

R - A oh 6 .
y = 2bsin 5 s 0Y = 3—9% = bcos Erﬁﬂ
f . I N
xr=2b msi s O = 3; 06 = —bsin gmﬁ)
Invoke the Principle of Virtual Work, oi4 = 0:
g 6 6 v
ol =0 :::*—P-::DSE—?GGEE—I—2%C{}5§51}1§:[]

Two possible solutions:

Solution 1 Solution 2
P+ 54
r:_osg = () = A= = 2 arcsin ( 2!{:?)2 )

Completely folded Non-trivial



If we had only considered mg:

0 0 0
5U=Dw—?ws§+2kbcosisin§=U
f

cos 5 = 0~ 09 = 7 completely folded system

mg
. 3
A9 = 2 aresin ( = )

2kb
If we had only considered P:

6 7 7
oU ZDW—PCDSE +2kbcus§sin§ =0
0
cos 5 = 0 ~ 07 = 7 completely folded system
0P — 9 aresin ( i ) Non-trivial solution from above
L 2kb
P4 24
f = 2 arcsi 2
AT CS1T1 ( ijb )

Py me mg p The principle of superposition
5 kbz ) 7 2arcsin (QL,E:E}) + 2 arcsin (Q_kh) does not apply because the
0 £ g™ 4 oP) small deformations hypothesis

(linear) is not respected

2 arcsin (
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