B acrina

Controle 24/04/2018
Exercice 1
a/
Noeud A :
Yy
ZFy =0 & Fypcos45—-30=0
FAE
= Fu5 = 42,42 kN
Age—---- X ZFx =0 & Fupc0545—F4c =0
= FAC =30kN
Noeud B :
Yo EFy =0 & —F,5c0545 + Fgccos45 =0
|
|
i = Fye = 42,42 kN
|
: ZFx =0 & —F45c0s45
" Fep
B ——— X + Fgp — Fgccos45 =0
F = FBD = 60 kN
AB
FBC
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Calcul des réactions :

30 kN 20 kN E,
ZME=O & (=T x 5) + (20 x 5) + (30 x 10) = 0
=T =80kN

2Fx=0 & —E,+TXcos30=0
= E, = 69,28 kN

ZFy=O & E,+T xsin(30) —20-30=0

= E, = 10 kN

b/

WI’TIEN

Y

W =Wy, sin(m x/L)

Calcul de la résultante :

L L X
R =j Wdx =f WinaxsSin(m—)dx
0 0 L
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R =irmt| Wmeax-sin

Bix |
— |.x=0.L |
L’ r r

_ 2 WmaxL

m

Winax

AX :;i$i//ﬁf{ffIEHXr L& LE“% «
.

[ L
Ay

W =W o sinim x/L)

v

2 2L W0y

e =

Y A

Ma =R X x = 2LWiax L _ L* W0
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Exercice 2 :

a/
D

Q) '
225m

A B | i
R T ekl
; 375 m

KN 20 kN 20kN 20kN

l.Bnl.Bm 1.m 1.8m .. Y= F

Ey*'_'”i,sm 150 KN

Cherchons tout d’abord la distance DF :

DF =+/4,52 +6*=75m

Les réactions :

45
ZFx=0=><150x7—5)—Ex=0 = E, =90 kN

6
ZFy=0<=>Ey—(150><7'5)—(4><20)=0 = E, = 200 kN

6
ZME=0<=>ME—<150x75><4,5)+(20><1,8)+(20><3,6)+(20><5,4)+(20><7,2)=0

= Myp =180kN.m




DCL local de la barre ABC :

Ay

Calcul de résultantes Ry et R; :

N
R, = (300E) x (0,6 m) = 90 N

Point d’application :

0,6
3

Xy = X2 =04mdepoint A

N
R, = (300 E) X (0,4m)=120N
Point d’application :

0,4
x, = 0,6 + - = 0,8 m de point A

Calcul de I'angle 6 :
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3
cosO = < =60 =53,13
Les réactions :

EMA=0<=>(BD><sin9><0,6)—(R1><O,4)—(R2><0,8)=0 = BD =275N
ZFx=O<=)Ax+BD><cos9=O = A, =165N

ZFy=O<=>Ay+BD><sin0—R1—R2=O = A,=-10N

DCL local de la barre BD :

ZFx=O<=)Dx—BD><cos9=O = D, =165N

ZFy=O<=>Dy—BDXSin9=0 = D, =220 N

DCL local de la barre DFE :

ZME=0<=>(Dy><0,6)—(Fy><O,3)=O = F, =440N
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ZFy=o<=>Fy—Dy+Ey=o = E, =—220N

ZFX=0<=>EX—D,C=O = E,=165N

Exercice 3 :

DCL global
60 kKN/m
EEEEEEEEE R
- —— O -
- C
/.,f’"' i
// ‘M‘“‘“\N
N / N
Ay By

La résultante de la charge répartie :
kN
R= (60 ?) x (100 m) = 6000 kN

Point d’application : 50 m de point A (Point C).

Cherchons les réactions :

2M3=0<:>(R><50)—(Ay><100)=0 = A, = 3000 kN
ZFy=0<=>Ay+By—R=o = B, = 3000 kN

4) : ZFx=O<=>Ax+Bx=O

DCL du segment AC :
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Ax A '

3000 kN

| 50m

| — —

La résultante de la charge répartie :
kN
R2 = 6OW>< 50 m = 3000 kN
Point d’application : 25 m de point A.
ZMC =0 & (R2x25) — (4, x50) + (4, X 30) =0 = A, = 2500 kN

(A) >: B, = —A, = —2500 kN
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