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Controle 2013
Exercice 1 :
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Calculons d’abord les résultantes :
Calcul de R1 :

R1=4%x3=12kN
Point d’application : x1 = 4 + 3/2 = 7,5 m de point A

Calcul de R2 :
1
R2 2(10_4)X3X§=9kN
Point d’application : x2 = 4 + Z =5mdepoint A
Calcul de R3 :

1
R3=(8-2)x4x5=12kN

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

R4 =2x%x4=8kN
Point d’application : x4 = 2 m de point A
Les réactions :

8
ZMA:O <:>By><7—R1><7,5—R2><5—R3><§—R4><2
= By = 26,14 kN
ZFyzo < Ay+By—R1—R2—R3—-—R4=0

= Ay = 14,86 kN
EtAx =0
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W =Wy, sin(m x/L)
Calcul de la résultante :
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R =f Wdx =f Winaxsin(m —)dx
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Exercice 2 :

D
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Cherchons tout d’abord la distance DF :
=452 +62=75m
Les réactions :
ZFx=0 (150 45) E,=0 = E, = 90kN

ZF=0 (150><—) (4x20) =0 = E, =200 kN

ZME—O(:ME (150xﬁx45)+(20x18)+(20><36)+(20><54)

+(20x72)=0 = Mz =180 kN.m
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Exercice 3 :

DCL global :
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ZMC=0=>1,92><(3+4,5)—By><4,5=0
= By = 3,2 kN
ZFy=O<:>By+Cy—1,92=O
= Cy= —1,28kN
Zszm:c,‘x:o

(1):2Fx=0(:>BC—BA><cosa=0

(2):2Fy=0<:>By+BA><sina=0

4
tana = 3 = a = 53.13

(2) >:BA=—2=—4kN
Sina

(1) = BC = BA X cosa = — 2,4 kN
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Neceud A :

(3):ZFx=O

& AC X sinf
+ BAXsinf =0

3
tanf = 1 = [ = 36,86

7,5
tanf = T = 0 =61.92
_ —BAXsing
(3) > AC=—————=2,72kN
sin@

(1):2Fx:0<:>RAh_RBh:0
(2):2Fy=0(:>RA,,+RBv—P1—P2=O

(3):ZMA=O@—RBhXh+RBUXL_P1Xal_szaz=0

Il faut chercher une quatrieme équation, donc on fait un DCL local sur la partie CB et on
obtient :
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L
(4):ZMC:0@—RBhX(h+h’)+RBvX§_P2X(az_ac):0

restart;

equl = Rah — Rbh=10;

equl == Rav+ Rbv — P — P2=1;

equ’ = Rbv- I — Rbh-h— Pl-al — P22 =0
RE‘-"I»"::

-

—Rbh-(h+ H)— P2 (a2 —ac)=10;

aqud =
) egid == Rah— Rbh=10
equi == Rav+ Rbv— PI — P2=10
equ3 = RbvL — Plal — P2a2 — Rbhh=10

s T
Ry RBW(h+H) — P2 (a2 — ac) =0

equd =

solvel { equd. equi}, {Rbv, RbR});
_ 2LP}a2 —2LPlac— Plall— Pla2] Rbv= 2(HPlal + HP2a2 + Plalh+ Plach) |

2HL+2Lh—hi 2HLA42Lh—hi

{Rbh=

Cherchons les réactions au point A :

_2LP2a2—2LPlac— Plall—Pla?l
2HL+2Lh— ki

Rah=

Ry = 2HLPI+2HLP?—2HPlal —2HP2a2 +2LPIh+2LP2h—2Plalh—PIhl—2P2ach— P2hl
2HL+2Lh—hi

Exercice 4 :
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0 0,125 . ~
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

cD

T=Tlp=T——
CD CD

- 0,1257— 0,37+ 0,4k
e =
0,515

Afin de trouver la tension, on calcule la somme des moment suivant 1’axe OX :
ZMOx =0=03xXTz—02xW =0 avecTz=0,776 XT

_02xXW  0,2x200x9,81
- 03x%x0776  0,3x0,776

) = (0,242 X T)T— (0,582 x T)j + (0,776 x T)k

=>T

= 1685,56 N
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