Structura matricii de masa

1. Mase concentrate
Ecuatia de miscare este (1) — v. "Determinarea pulsatiilor proprii ...
MU +f(U) = P(t),
Pentru analiza dinamica liniara, ecuatia anterioara se aduce la forma (7)
Mi+Ku =0.

Ecuatia matriceald (1) provine din ecuatiile de miscare de nod, anume
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Vezi “Deducerea ecuatiilor de miscare” § 5.2. M, este masa concentratd in nodul K
Pentru modelul de mase concentrate, ecuatia de miscare de nod se obtine punand in
ecuatia anterioard p° = 0. Rezultd

mU, +f (U)-P, =0,

n care

fK (V)= Z(TK—l,JVK—l,J _TK,J VK,J ).
J

Sau, notand acum m, 1in loc de m, , avem:

m. U, +f (U)-P, =0.

Consideram o structura cu 2 grade de libertate de nod — de exemplu, o ferma-cablu.

Notam numarul nodurilor cu N: numarul total de grade de libertate este 2x N .

Exemplu:
Pentru ferma-cablu din figura de mai jos: N = 12; numarul gradelor de libertate este
2N=24m
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Ecuatia de miscare a nodului K, devine:

fK,x(U) PK,X _ 0
HfKMHPJH

Sau, cu numerotarea generala
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Combinand ecuatiile anterioare, pentru K =1,2,..., N, rezulta:

1,x:

lLy:
2,X:

2,Y:

N,X:
N,y:

m,




Astfel, structura matricii de masa este

My

My

Pentru o structura cu 3 grade de libertate/nod, matricea de masa va avea structura

m
m,
m

2. Mase distribuite
Matricea de masa va avea o structura de matrice banda, similara cu cea a matricii de
rigiditate.
Ea va fi furnizatd de programul DINSAS.
Luam ca exemplu ferma-cablu din Exemplul 2.1 — ”Determinarea pulsatiilor proprii ...”.
Ferma are 18 noduri si 36 grade de libertate
Considerand masele distribuite pe cabluri, cu densitatea de masa (volumica)

p° =0.102E-05 kgf/cm/sec2/(cm*cm2), aceastd matrice este:

Mass Matrix (Upper Triangle) (kgf*s"2/cm); Half-Bandwidth: 6



2.8323930E-05 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000

2.8323930E-05 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000

2.8644912E-05 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000

2.8644912E-05 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000

2.5480278E-05 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000

2.5480278E-05 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000

2.5289957E-05 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000

2.5289957E-05 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000

2.3497878E-05 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000 0.000000

2.3497878E-05 0.000000
0.000000 0.000000
0.000000 0.000000
0.000000

2.3505079E-05 0.000000

5.6447475E-06  0.000000 4.4293820E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000

5.6447475E-06  0.000000 4.4293820E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000

0.000000 0.000000 4.3126424E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 4.3126424E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
3.9950623E-06  0.000000 4.3156947E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
3.9950623E-06  0.000000 4.3156947E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000

0.000000 0.000000 4.3372747E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000

0.000000 0.000000 4.3372747E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000

3.0600970E-06  0.000000 4.3731475E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
3.0600970E-06  0.000000 4.3731475E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 4.3551677E-06  0.000000



0.000000
0.000000

2.3505079E-05
0.000000
0.000000
2.2697672E-05
0.000000
0.000000
2.2697672E-05
0.000000
0.000000
2.2623402E-05
0.000000
0.000000
2.2623402E-05
0.000000
0.000000

2.3423911E-05
0.000000

2.3423911E-05
0.000000

2.3403070E-05
0.000000

2.3403070E-05
0.000000

2.5281317E-05
0.000000

2.5281317E-05
0.000000

2.5767076E-05

2.5767076E-05

2.8504488E-05

2.8504488E-05

2.8256833E-05

2.8256833E-05

0.000000
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0.000000
0.000000

0.000000

0.000000
0.000000

0.000000

0.000000
0.000000

0.000000

0.000000
0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000
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0.000000
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0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 4.3551677E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000

2.7031192E-06  0.000000 4.2725687E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000

2.7031192E-06  0.000000 4.2725687E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000

0.000000 0.000000 4.2534143E-06  0.000000
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 4.2534143E-06  0.000000
0.000000 0.000000 0.000000 0.000000
3.0938536E-06  0.000000 4.3455334E-06  0.000000
0.000000 0.000000 0.000000 0.000000
3.0938536E-06  0.000000 4.3455334E-06  0.000000
0.000000 0.000000 0.000000

0.000000 0.000000 4.3542673E-06  0.000000
0.000000 0.000000

0.000000 0.000000 4.3542673E-06  0.000000
0.000000

3.9949505E-06  0.000000 4.3001755E-06  0.000000
3.9949505E-06  0.000000 4.3001755E-06  0.000000
0.000000 0.000000 4.5343209E-06  0.000000
0.000000 0.000000 4.5343209E-06

5.5137557E-06  0.000000

5.5137557E-06

Nota: Semi-latimea de banda raportata (LIM), este cea a matricii de rigiditate. m



