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A2.1. Discretization of the FdV variational principle 

The FdV variational equation writes: 
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From the assumption on the stresses and strains in LFMVC, we get successively: 
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Development of 1Πδ  
Introducing (A2.8) and (A2.9) in (A2.2), we get: 

1Πδ

{ } [ ] { } [ ] { } { }∑∑ ∫∫∫
+==

Σ
Σ

Σ
Σ +

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

++=
N

NI

II
I

N

I A
I

III

A
I

III

A
I

IOI

C

C

I

AdAHDKdAHDKdA
11

2
2

1
1

11

δεστδτδδγτ

 

        { } { } { }∑∑∑ ∫
+==

Σ
=

++=
N

NI

II
I

N

I

II
N

I A
I

IOI

C

CC

I

AeKdA
111

 δεσδδγτ            (A2.10) 

with 

{ }
I

I

K
K

K
⎭
⎬
⎫

⎩
⎨
⎧

=
Σ

Σ
Σ

2

1  ;                  (A2.11) 



Discretization of the FdV variational principle for LEFM 
 

Annex 2  Page 211 

{ }

[ ] { }

[ ] { }
[ ] { }II

A
I

A
I

A
I

II

A
I

II

I
I D

dAH

dAH

dAHD

dAHD

e
e

e

I

I

I

I

τ
τ

τ

⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

=

⎪
⎪

⎭

⎪
⎪

⎬

⎫

⎪
⎪

⎩

⎪
⎪

⎨

⎧

=
⎭
⎬
⎫

⎩
⎨
⎧

=
∫

∫

∫

∫
Σ

Σ

Σ

Σ

2

1

2

1

2

1            (A2.12) 

Let 

 [ ] C

A
I

A
II

I NI
dAH

dAH

IH
IH

IH

I

I ,1
2

1

2

1 =

⎪
⎪
⎭

⎪⎪
⎬

⎫

⎪
⎪
⎩

⎪⎪
⎨

⎧

=
⎭
⎬
⎫

⎩
⎨
⎧

=
∫

∫
Σ

Σ

             (A2.13) 

Hence 
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Ie1  and Ie2 can be seen as a generalized strains in LFMVC n° I conjugated to the 

generalized stresses (or stress parameters) IK 1Σ  and IK 2Σ  
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For N,NI C 1+= (OVC’s), we have: 
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Development of 3Πδ  

For CN,I 1= (LFMVC’s), we have: 
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For N,NI C 1+= (OVC’s), we have: 
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Development of 5Πδ  
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Development of 6Πδ  
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We logically assume that none of the edges of the LFMVC’s is subjected to imposed 
displacements. So, they do not belong to uS . 

Consequently, the result of the calculation of 6Πδ is the same as in [5]: 
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A2.2. Recasting in matrix form 

In matrix form, these results can be summarized as follows: 
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Substitution in 0Π =δ  gives: 
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        = 0                  (A2.35) 

with [ ] [ ] [ ]IT,II VVV 2=+   since [ ]IV  is symmetric. 

 

From (A2.35), all the equations (V.27) to (V.33) in chapter V can be deduced. 


