EXERCICIO DE METODO DA RIGIDEZ — SOLUCAO GERAL

Um edificio foi modelado conforme desenho apresentado abaixo:
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A partir da solucédo geral do método da rigidez pedem-se:
a) A matriz de rigidez global da estrutura;

b) O DMF para um carregamento uniformemente distribuido de 12kN/m aplicado sobre todas as
vigas.
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FORMULARIO
1) Reacgbes de fixacao:

1 YnB w
Ad ? /- 2
}__a_,l,ib_,ﬂ.{ Aélllllllé}g
wl?
2 My,=—-Mp=—
M, =t R 4 12
L2 L3
wlL
Pb? Pa? RA=RB=_2'
Ry =75 Ba+d) Ry = 77 (a+ 3b)

2) Formulagao do método darigidez:

Solucao Geral:

[K]=[A] -[,]-[A] {Fi=[K]-Ir} {8} =180} +[K,]-[A]-{r}



Solucgéo:

1) Desmembramento do pértico em elementos e coordenadas locais:
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2) Determinag&o da matriz de compatibilidade cinematica:

Coor global 1 = Coor locais 2 e 3 0 0 0 O
[A]Z,l = [A]3,1 =1 1 000
Coor global 2 = Coor locais 4 e 6 1000
[A]4,2 = [A]s,z =1 0100
0 010

Coor global 3 = Coor locais 5, 8 e 9 [A] 0100

- =
[A]5,3 = [A]s,s = [A]g,s =1 0 00O
C lobal4=C locais 10 e 12 0010
oor global 4 = Coor locais 10 e

[A]lo 4= [A]12 4 =1 0019
' ' 0 0 01

Coor global 5 = Coor locais 11 0 00O
(A5 =1 000 1

Command Window

>> A(2,1)=1;A(3,1)=1;
A(4,2)=1;R(6,2)=1;
A(5,3)=1;A(8,3)=1:A(9,3)=1;
A(10,4)=1:;A(12,4)=1;A(11,5)=1;
>> A'
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3) Determinacao das matrizes de rigidez dos elementos:
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Fazendo: EJygas =4EJp ares =4EJ]
ZEJ 2 1 EJ|2 1
Elmto 1 (L = 6 m, rigidez EJ): [kel] 6 1 2 = ? 1 2
8EJ 2 1 4EJ |2 1
Imto 2 (L = 6 m, rigidez 4EJ): [kez] =5
= 6 |1 2| 3|1 2
2EJ |2 1
Elmtos 3, 4 e 6 (L = 3 m, rigidez EJ): = [kes] [ e4] [kee] 3 [1 2}
8EJ|2 1 2 1
Elmto 5 (L = 8 m, rigidez 4EJ): = [kes ] = T{l 2} =EJ |:l 2}
Command Window
>> E=sym('E"');Jd=sym('J"):
>>

Command Window

>> k1=E*J/3%[2 1:1 2]

kl =

[ (2*E*J)/3, (E*J) /3]
[ (E*J) /3, (2%E*J)/3]

>> k2=4*E*J/3%[2 1:;1 2]:
>> k3=2*E*J/3%[2 1:1 2]:
>> k4=k3;
>> k5=E*J*[2 1:1 2]:
>> ké6=k3;

f >>




4) Determinacdo da matriz de rigidez global:

[ket] ]
[kez]
K, ]= [kes ]

[kea ]

[kes |
[K]=[A] -[K,]-[A]

>> Kl=blkdiag(kl,k2,k3,k4,k5,k6)

Kl =

[ (2*E*J)/3, (E*J) /3, a, o, a, o, a, o, a, 9, o, 0]
[ (E*J) /3, (2*E*J)/3, a, o, a, o, a, o, a, 9, o, 0]
[ 0, 0, (8*E*J)/3, (4*E*J)/3, 0, 0, 0, 0, 0, 0, o, 0]
[ 0, 0, (4*E*J)/3, (8*E*J)/3, 0, 0, 0, 0, 0, 0, o, 0]
[ o, o, Q, 0, (4*%E*J)/3, (2%E*J)/3, o, o, o, o, o, 0]
[ o, o, Q, 0, (2*%E*J)/3, (4%E*J)/3, o, o, o, o, o, 0]
[ o, 0, a, 0, a, 0, (4*E*J)/3, (2*E*J)/3, a, a, 0, 0]
[ o, 0, a, 0, a, 0, (2*%*E*J)/3, (4*E*J)/3, a, a, 0, 0]
[ 0, 0, 0, 0, 0, 0, 0, 0, 2*E*J, E*J, 0, 0]
[ 0, 0, 0, 0, 0, 0, 0, 0, E*J, 2*E*J, 0, 0]
[ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, (4*E*J)/3, (2*E*J)/3)
[ 0, 0, o, 0, o, o, 0, 0, o, 0, (2*E*J)/3, (4*E*J)/3]

Jx s>

Command Window

>> K=A'*K1l*A

K =

[ (LO%E*J) /3, (4*E*J)/3, o, o, 0]
[ (4%E*J)/3, 4*E*J, (2*E*J)/3, 0, 0]
[ 0, (2*E*J)/3, (14*E*J)/3, E*J, 0]
[ 0, 0, E*J, (10%E*J)/3, (2*%E*J)/3]
[ 0, 0, 0, (2%E*J)/3, (4*E*J)/3]




5) Carregamento:

Carregamento distribuido:
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Carregamento Nodal Equivalente
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Command Window

>> F'

ans =

-36 36

-64

>> 50°

ans =

64 0

-36 0 0

>> F=[-36 36 -64 64 0]':;50=[0 0 36 -36 0 0 0 O 64 -64 0 0]"';

64 -64 0 0




6) Equilibrio:

{Fi=[K]-ir}

>>» r=inv (K) *F

-1505/ (82*E*J)
3097/ (164*E*J)
-1853/ (82*E*J)
2367/ (82*E*J)
-2367/ (1e4*E*J)

7) Esforgos:

{8} =1{So}+[K,]-[A]-r} 2(

Command Window

>> S=S0+KL*A*r;

>> 5'%246 104
ans =

[ -1505, -3010, 3010, -2488, -4315, 2488,
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