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Abstract

In the inverse perturbation method, enormous computational resource was required to obtain reliable results, because all
unspecified DOFs were considered as unknown variables. Thus, in the present study, a reduced system method is used to condense
the unspecified DOFs by using the specified DOFs, and to improve the computational efficiency as well as the solution accuracy. In
most of the conventional reduction methods, transformation errors occur in the transformation matrix between the unspecified DOFs
and the specified DOFs. Thus it is hard to obtain reliable and accurate solution of inverse perturbation problems by reduction
methods due to the error in the transformation matrix. This numerical trouble is resolved in the present study by adopting iterative
improved reduced system(IIRS) as well as by updating the transformation matrix at every step. In this reduction method, system
accuracy is related to the selection of the primary DOFs and Iteration time. And both are dependent to each other. So, the two
level condensation method (TLCS) is selected as Selection method of primary DOFs for increasing accuracy and reducing iteration
time. Finally, numerical verification results of the present iterative inverse perturbation method (IIPM) are presented.

Keywords - inverse perturbation method, reduced system method, structural system identification, iterative
improved reduced system, iterative inverse perturbation method
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4.1 Simply supported square plate model

2 e 449 o] 2ol
s A%

1=
A A E % a4 7H’“51 Bl /‘liﬂ 271 <€ A

&

< 9ujg}, F 84 4= 72702 Prathap(1988)°] A
A /\}%»3}93\1;}_ o] 89 AAY ZH—’,—E*E A

% 249 )

WA Ho] 9m, 939l g4 Ae AAz] Tﬂzﬂ %
[ox ]
1
©

AgER PAHRoH, 3
F7} 81740l B2 xjiﬂ AfEE 24371010},
2y 1olM F3be] doF FA| ® FHe - rxs) /Y
2005)° <& dF<
Z 247N AEE XA

2|68 @ [EZ

a3 B [0 1»17%},, IR

271 Configuration of Simply Supported Sauare Plate
(E=210GPa,v=033,1=0.5m, p = 7800Kg/m3 )

faid

SIRMATRRILEE =2F H203 H15(2007.2) 69

e



IRSE ©] &3 72 A= A

E 1 Result of eigenvalue analysis
(Lowest five modes)

¥ 2 Performance of the present method for the
example problem given in Fig.1

M(iies Baseline Sys Perturbed Sys % Change
1 575123.2 565601.7 1.683
2 2332350 2300968 1.364
3 2411214 2370826 1.704
4 4718822 2678816 0.855
5 7586747 7463118 1.657
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40.00%

20.00%

Inverse Perturbation Present method
method
Number of 2508 79
unknown
Required number 14 4
of modes
Iteration (Times) - 12
Computation 2294.515 238
time(sec)
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(a) The first mode involved
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(¢} The lowest three modes involved
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(d) The lowest four modes involved

12! 2 Results of Present method
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12| 3 Result of Inverse Perturbation method that
involved lowest fourteen modes
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4.2 Cantilever plate model
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28! 4 Configuration of cantilever plate model
(E=210GPa,v=0.33,t=0.5m, p= 7800Kg/m3)

# 3 Result of eigenvalue analysis

M:(ies Baseline Sys Perturbed Sys % Change
1 347.8772 341.0181 2.011
2 12176.01 11969.81 1.723
3 13493 13456.57 0.271
4 18489.92 17881.76 3.401
5 105274.3 103983.4 1.241

® 4 Performance of the present method for the
example problem given in Fig.4

Inversemifll;z;rbatlon Present method
Number of 2358 48
unknown
Required number
7 5
of modes
Iteration(Times) - oa
Compuf:ef:)m Hme 18106.625 3332.281
30%
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~120%
;\\ 15%
. 110%
. 15%
3 - - " ' .
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\ = 2=10%
57 To 10 1112 o
S112345678910

(b) Present method
1% 5 Result of system identification
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