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ESTATICA ISABEL ALVIM TELES
EXERCICIO
Sem calcular previamente as reacg¢bes, determine as expressdes analiticas do esforco axial (N),
esforgo transverso (V) e momento flector (M), em cada tramo da estrutura representada na figura.
Desenhe os diagramas dos esforcos (N, V e M) caracterizando todos os pontos notéveis.
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e Tramo CD
D c N(x)=0
e @xd CD {V(x)=10 kN = recta de nivel
Y 10kN M(x)=—-10x kNm = recta
Nc =0 Np =0
C(x=0) = {Vc =10 kN D (x=0,60m) = 4 Vp =10 kN
MC =0 Mp =-6 kNm
e Tramo DE
Elo N(x) =10 kN = recta de nivel
DE V(x)=5 kN = recta de nivel
M(x) =6+5x kNm = recta
5kN D wa
‘ E/ Np = 10kN Ng = 10kN
6 kNm
Y10kN D(x=0) = {Vp=5 kN E (x=0,80m) = {Vg =5 kN
Mp = 6 kNm Mg = 10kNm
* Tramo EB
8kN/m N(x)=5 kN = recta de nivel
10kNm _
f& ¢ l ¢ ¢ ¢ l ¢ ¢B EB {V(x)=-10-8x kN = recta
\le d
SkN X M(x) =10 —10 x —8x§ =10-10x —4x* kNm = curva (29grau)
Y10kN

Ng = 5 kN
E(x=0) = { Vg =-10kN
Mg = 10kNm

Concavidade do diagrama de Momentos: — <0 =

Secc¢do onde o momento é nulo:

Ng =5 kN
B(x=1,10m) = {Vg =—18,8 kN
Mg = —5,84kNm

concavidade U

M=0 = 10-10x-4x*=0 = x =0,766m

versdo 0
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e Tramo IH
N(x)=-=12 kN = recta de nivel
12kN | H _
> - - IH {V(x)=0
X
M(x) =0
Ny =Ny =-12 kN
leH = {V,=Vy =0
M =My=0
* Tramo HG
A 14KkN B N(x) =14 kN => recta de nivel
H HG < V(x)=12 kN = recta de nivel
o
12kN lx M(x)=-12x kNm = recta
Glo Ny =14 kN Ng = 14 kN
H(x=0) = {Vy=12kN G (x=0,50m) = {Vg =12 kN
My =0 MG =-6kNm
* Tramo FG
N(x) =12 kN = recta de nivel
14 kN FG { V(x)=-14 kN = recta de nivel
F G 6k>Nm M(x) = -6+14x kNm = recta
e <4 12kN

X

Secc¢do onde o momento é nulo:

Ng =12kN Ng =12kN
G (x=0) = {Vg=-14kN F(x=0,50m) = {Vf =-14 kN
Mg = —6 kNm Mg =1 kNm

M=0 = -6+14x=0 = x=0,429m

versdo 0
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e Tramo BF
N(x) =12 kN => recta de nivel
BF V(x)=-14 kN = recta de nivel
1kNmf\
B /ﬁ‘9|ﬁlm M(x) = -9+1+14x =-8+14x kNm = recta
e <% 12kN
14kN Ng =12kN Ng =12kN
F(x=0) = {Vg=-14kN B (x=0,70m) = {Vg =-14 kN
Mg = —8 kNm Mg =18 kNm
Secc¢do onde o momento é nulo: M=0 = -8+14x=0 = x=0,571m
* Tramo AB
N(x)=14-18,8=-4,8kN = recta de nivel

18,8kN 14kN _
AB < V(x)=12-5=7kN => recta de nivel
B

s M(x) =5,84+1,8-7x =7,64—-7x kNm = recta
5,84kNm | |, 12kN

Ng = —4,8 kN Np = —4,8kN
B(x=0) = {Vg=7kN A(x=2m) = {Vp =7 kN
A
¢ Mg = 7,64 kNm My = —6,36 kNm

Seccdo onde o momento é nulo: M=0 = 7,64-7x=0 = x=1,091m

versdo 0 4/5 Diagramas de esforgos
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