
Principle  of Virtual Work ( P.V.hr
.
)

( for  deformable bodies )

If  a  deformable  structure
,

which is  in equilibrium  under  a system  of

forces ( and couples ) is  subjected to  any
small virtual displacement ( Sd )

consistent  with the  support  and continuity conditions of the  structure
,

then the  virtual external work  done by real external forces ( and couples )

acting through the  virtual external displacements ( and rotations ) is  equal

to the  virtual strain  energy
( internal work ) stored in the  structure

.

External Virtual Work = Internal Virtual Work
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Principle of Virtual Work
Part I - Formulation
            Uniaxial Structures



Equilibrium
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Virtual Work W = F. d = IFIIDI cos ¢
( SW ) ( dot product )
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( SW . ) ( SU ) internal stored energy
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SU internal virtual work
,

i.e.  strain  energy
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preal internal force = O . A = Ox ( dydz ) O
= TYA

virtual displacement : SE . L = SEX ( dx ) E = %

virtual internal work = ( oxdydz ) ( SEX  dx )

= Sex Ox  

dxdydz=
Sex Ox DY

d SU = ( Sex Ox + SEYOY + SEZ 02
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Uniaxial PVW
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Swat  = Swint
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real force  ×  virtual displacement strain energy
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what  isSiixcxl? ?

Finite Element Method -

assumes
a  displacement function

( FEM ) ( complete polynomials )
n
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