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FORMULATION AND NUMERICAL ANALYSIS OF NONLINEAR VIBRATION RESPONSES OF THE INTERACTI

VE BEHAVIOR BETWEEN A POTENTIAL FLUID AND THE CYLINDRICAL SHELL CONTAINER IN LARGE D
EFORMATIONS
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It is reported that response of liquid-filled tank on a shaking table showed some
vibration response that was contradiction to expectation of elementary tank vibration. Then, author has be
en studying to analyze the response that might be caused by dynamic geometric nonlinear behavior, and sowe
d a Lagrangian function that governed the interactive behavior between a potential fluid and elastic conta
iner in large deformations. Aﬁplying finite element methods to functional, a new formulation and a derivin
g a discretizing method are shown in the research. Numerical analyses of the nonlinear vibration response
are carried out, the advantages of the procedure is demonstrated.
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Tablel Natural Frequencies(8x16M)

5mm

10mm  30mm

Rigid

Wa1
Ws1
Ws2
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9.92
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14.86
16.39
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19.42
21.07
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10.30 10.34
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15.48 15.53
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20.85 20.93
22.79 22.88
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26.75 26.89
28.57 28.75
30.10 30.31
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| 578
7.20
8.36
10.35
112.14

only Container

26.48 5296 1589

@16

Eu
12

on a

810

8

Stable

Amplitude of Accelal

6
4
2
0

52 54 56 58 60 62 64 66 68 70
Fig.1l Frequency of Base Accelaration rad/sec

[o)]

K2

=3

g chfj
5 334
8 \2;32 JH ‘\10"
284 aadfi) <4

o <
5= / § v A7
D £28 = .
T > Axf;r‘{ o ¢ A9
$ 526 -7 v :S7
S < o S8
S 94 o
Y o :S10
@ 22

220

54 56 58 60 62 64 66 68 70
Fig.2’ Frequency of Base Accelaration rad/sec

(4)

Fig.2

52-55rad/s

56-61rad/s

1/2

Sabir

0.005

n=24
0.01

18-45rad/sec

62-70rad/s
1/2 1/2
®)
z
24
0.01
(6)
1mm
Fig.3
n=16

O

22-30rad/sec



20rad/sec
32-40rad/sec
n=16
n=24

Static Condensation

=N

o
o
»

i

op< : ),

A 1 peak
0 \ \ uv_:2 peaks
'18202224262830323436384042 4é)6

Fig.3 Instable Region for Subharmonic of 024 Model

External Acceleration
o o
-ll> [,
=3
NN

43?...' o

(7 25m 30m
21.6m 4 KLOEWMHE I EET
C6x24x6x4
n=24 Close)
6 24
6
24 4
40mm
Table2

0.82-6.5rad/sec
6.7rad/sec
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