E— MACHINA Date: 02/04/2019

Exercice 1 :

a/

a)

Calculons d’abord les résultantes :

Calcul de R1:

R1=4x2=8kN

Point d’application : x1 =5+ 2/2 = 6 m de point A
Calcul de R2 :

1
R2=(10-4) x2x5=6kN

Point d’application : x2 =5 + g = 5,66 mde point A

Calcul de R3 :

1
R3=(8—2)><5><§=15kN

Point d’application : x3 = 2 X g = 13—0 mde point A
Calcul de R4 :

R4 =2x%x5=10kN
Point d’application : x4 = 2,5 m de point A

Les réactions :
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10
ZMAZO (:Byx7—R1><6—R2><5,66—R3><?—R4><2,5
= By = 22,42 kN

ZFy=O & Ay+By—R1—R2—R3—R4=0
= Ay = 16,58 kN
EtAx =0

b/

WI’TIE?'C

L J

W =Wy sin(m x/L)

Calcul de la résultante :

L L X
R =] Wdx =J- Winaxsin(m—)dx
0 0 L

bB1x

R = int| Wineoe-sin |‘r =0.L |

_ 2 WmaxL

|
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Winax

e

v

|‘ L
Ay

W =W o sinim x/L)

ZFy=O(:)Ay—R=O

2L W ax
= Ay =
y T
Ma =R xx = 2Wnax L _ L Whnas
T 2 T
Exercice 2 :
Q, =20 kN
\ e |
B B, N
El =
E - 6m
[ 6
2
A moir D Db,
A A
12m
Ay Dy

ZFx=O S wx(em)—Dy=0 = Dy =30kN

6
EMD=0 = QlX(4,5+4,5)—AVX12—WX6X§=0 = Ay =75kN
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2Fy=0 c)Av‘}‘DV_Ql:O = DV=12,5kN

Exercice 3 :

DCL global :

(1):2Fx:0<:>RAh_RBh:0

(2):2Fy=0(:>RAv+RBv—P1—P2=O

(3):ZMA:O@_RBhXh‘l‘RBvXL_PlXal_szaZ:0

Il faut chercher une quatrieme équation, donc on fait un DCL local sur la partie CB et on

obtient :
(4): Z Mg =0
= _RBh X (h + h,)

R by
+ X
Bv 2

—P,x(a;—ac)=0

D.C.L. partiel
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restart;

egul = Rah — Rbh=10;

equl = Rav+ Rbv— P] — P2=1(;

egul = Rbv-L — Rbh-h— Pl-al — P2-aZ2=10;

Rbv-| A . - . \ -
g = —Rbh-(h+H) — P2 (al —ac)=0;

=} ~

egul = Rah — RbBh=10
egul = Rav+ Rbv— PI — P2=1

equ’ = Rbvl — Plal — P?a2 — Rbhh=10

Rbvl o . .
egud == —Rbh(h+H) —P2(aZ2—ac)=0
solve( {equd, equ3}, {Rbv, REh});
’R"‘h— _2LP2a2 —2LPlac— Plall— Pla?l Rby= 2\HPIal + HP2a2 + Plalh+ Plach) |
|7 2HL+2Lh—hi T 2HL+2Lh—hl

Cherchons les réactions au point A :

2LP2q2—2LP2ac—Plall—P2a?l

Rah= LG
@ YHL + 2Lh— ki

Rav = 2HLPI+2HLP)—2HPlal —2HPIa2 4+ 2LPIh+2LP h—2Plglh—Plhl—2Plach— P2hl
2HL+2Lh—hi
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Exercice 4 :

0 0,125 . B
C= (0,3) et D= ( 0 ) donc CD = 0,1257— 0,37+ 0,4k
0 0,4

et CD =+/0,1252 + 0,32 + 0,42 = 0,515

T—TT—T@)

L 0,1257— 0,37+ 0,4k
=T=T

0,515 ) = (0,242 xT) 71— (0,582 x T)] + (0,776 x T)k

Afin de trouver la tension, on calcule la somme des moment suivant 1I’axe Ox :
ZMOx =0=03XTz—-02xXW =0 avecTz=0,776 XT

_02XxXW  0,2x200x9381
7 0,3%x0,776  0,3x0,776

=>T = 1685,56 N




