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Corrige type

Exercice 01: (10 points)

Tableau de connectivité

Eléments Neeuds
i i
0 1 2
@ 2 3

La matrice de rigidité élémentaire

r12 61 —-12 61 0 0
6l 41> —61 212 0 0
k= Ell-12 -6l 12 -6l 0 0
P73l el 202 —6l 412 0 0
00 00 00
00 00 00
0 0 00 00
00 00 00
i ~Efo o 12 el -12 6l
17 3lo 0o 61 412 -6l 202
0 0 —-12 —-6I 12 -6l
0 0 61 2012 —6l 412!
La matrice de rigidité globale
12 6l —12 6l 00
El[ 6l 41> -6l 2I? 0 0 l
-12 -6l 24 0 -12 6l
Ko=Kulo =Tl 61 22 0 82 —6l 22
00 -12 -6/ 12 —121J
00 6l 212 —121 42

L’¢équation d’équilibre statique :

[Kl{u} = {F}



12 6/ -12 6l 0 0 %] (Fl]
[61 412 —6l 212 0 0 ] 0, M;
Ell-12 -61 24 © -12 6l |Jv2| _ ) P2
Blel 22 0 82 -6l 212 |16 M,
00 -12 -6l 12 —121J|v3| F,
0 0 ol 22 —120 a2 1\9;) M,
Les conditions aux limites :
L6 o E,
4] 0 M,
Ell—12 el vz _ J-20
B 12 16:(=) 0 (
0 0 &
) 8 M
Donc le systeme devient :
Elt24 0 7(v2) _ (—20
1_3[0 812 {92}‘{ 0 }
El
= 24v, = —20
3 2003 20 x 23 0.0053
V2T TO4El T T 24x210x 106X 6 X 106 m
EI_,
92:0
Reviens au systéeme initial :
_ F.
12 el 12 6l 00 1, 0o y (F)
| 61 412 —61 2I? 0 0 | 0 M,
Ell-12 -6l 24 0 -12 6l |)-0.0053| _ ] -20
13 6/l 202 0 8I? -6l 212 0 0
00 -12 -6l 12 —121 0 F3
| 0 0 6l 212 —121 412J 0 M,

210X 106 x 6 x 107°
(—=0.0053) = 0.017 kN

—12—(0 0053)=F, = F, = —12

23
210 X 10° x 6 x 107°
—6l—(0 0053) =M; = M; = —6 X 2 >3 (—0.0053) = 0.017 kN.m
210X 10° x 6 x 107°
—12—(0 0053) = F; > F; = —12 >3 (—0.0053) = 0.017 kN
210 X 10° x 6 x 107°
6l—(0 0053) =M;=> M; = 6X2 >3 (—0.0053) = —0.017 kN.m

Exercice 01: (10 points)




Tableau de connectivité

Eléments Neeuds
i J
(1) 1 2
[2) 2 3
3] 1 3
C C? S s? CS -CS
0,=0° 1 1 0 0 0 0
0,=135° -0.71 05 0.71 0.5 -0.5 0.5
0,=90° 0 0 1 1 0 0
La matrice de rigidité élémentaire
[c? ¢S —-c* —CS 0 0 1 0 -1000
cs Ss? —-¢s -S* 0 0 [0 0 0 0 0 0]
v ~EAl-c2 —cs ¢z ¢cs o o|_EAl-1 0 1 0 0 o
V"Ll —cs —sz ¢cs s 0 0 1|000 000|
| 0 0 0 0 0 0| 0 0 0 0 0 0
l 0 0 0 0 0 ()J [0 0 0 0 0 0J
0 0 0 0 o0 0 00 0 0 0 0
[0 0 0 0 0 0 ] 00 0 0 0 0
w.oBAlo o ¢ cs —c* —cs|_EAlo o 05 -05 —05 05
2 2L|0 0 €S §2 —¢s -s2| yzL/0 0 —-05 05 05 —05
0 0 —C* —cs c¢?* ¢S 0 0 -05 05 05 -05
lo o —cs -S? CS 52J l0 0 05 -05 —05 0.5J
c> ¢S 0 0 —-C* —CS [0 00 00 0j
cS §2 0 0 -CS —52] 010 00 -1
k,=FAl 0 0 0 0 0 0I=E000000|
L| 0O 0 0 0 0 0 | Lo 0 0o 0 0 0
—-C? —-CcS 0 0 C? cS [0 0 0 00 oJ
lcs —s2 0 o cs sz ! 0 -1 0 0 0 1
La matrice de rigidité globale
1 0 -1 0 0 0
0 1 0 0 0 -1
v ~FAl -1 0 135 -035 -035 035
9,10 0 -035 035 035 -0.35
l0 0 -035 035 035 —0.35J
0 -1 035 -035 —035 1.35

L’équation d’équilibre statique :

[K1{u} = {F}




(1 0 -1 0 0 0 104 (Fxl\
0 1 0 0 0 2}
EAl -1 0 135 —-035 -035 035 I!uz!
Llo o -035 035 035 -0.35|)v

lo 0 —035 035 035 —035J U
0 -1 035 -035 -035 1354 \v;

Les conditions aux limites :
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Donc le systeme devient :

210 x 10° x 0.001 _
— Loz s ) = (20}

210 x 103u, = —10=> u, = —0.048 x 10~3m
210 x 103[1.35(—0.048 X 1073) — 0.35v,] = 0= v, = —0.019 X 107 3m

Reviens au systéeme initial :

1t o -1 0 0 0 0 ((Fx1)

| o 1 0 0 0 -1 | 0 Fya
EAl -1 0 135 -035 -035 035 |)—0.048x1073(_) 0
Llo o -035 035 035 -035|)-0.019x% 1073 -10

lo 0 —035 035 0.35 —0.35J 0 Frs

0 -1 035 -035 —035 135 0 ) \R,)

210 x 10° x 0.001
Fpp = —1X% - (—0.048 x 1073) = 10.08 kN

210 x 10° x 0.001
Fp3 = T [—0.35(—0.048 x 1073) + 0.35(—0.019 x 1073)] = 2.13 kN

210 x 10° x 0.001
y3 = 1

[0.35(—0.048 x 10~3) — 0.35(—0.019 x 1073)] = —2.13 kN



