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Dynamic Reanalysis of Base—Isolated Systems

Using a Perturbation Technique
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< Abstract >

In this study, a general perturbation method is presented to
reanalysis dynamic response of base-isolated systems. The
perturbation is expanded to general order and which provide the
formulation of perturbed solutions. in which eigensolutions of
non-modified system are treated as unperturbed solutions. The
accuracy of present method i1s tested using a 2-DOF system
with isolator, where the stiffness and damping coefficients of
isolator are changed, respectively. The reanalyzed eigensolutions
and response using perturbed solutions are successfully
approached to exact ones after just first perturbation. Supposing
the practical criterion as *5% error, the modification range of
-50%~30% from onginal system can be allowed for the first
order perturbation. Using higher order solutions, the applicable
range will be wide.

Key Words :@ Perturbation Method, Base-Isolated Systems,
Eigenvalue Problem, dynamic analysis
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Fig.1 Discrete model for isolated systems
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transformed coordinate ©|t}.

21(30)E +EWAA 4(@3)o] tidstA,
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Table 1 Dynamic characteristics of isolated system

m C k
Structure 1 0.86 246.7
Base 0.5 0.71 59

Table 2 Eigensolutions of unmodified system

the 1st mode the 2nd mode
mm

Eigenvalue A; || 0.68169+3.32713i | -5.31331+14.9715i

-0.03941+0.075031 | -5.31331+14.9715

Eigenvector -0.68177+3.3271i 1.29413-0.673721

(y;) 0.02397+0.006931 1

I 1 -0.06721-0.06259
Pseudo Frq.w 3.39625 15.8864
Pseudo ‘Dampingﬂ 0.20072 0.33447
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FEAL 887 olg-F2E 7] isolatorg)
HA, o] v ARE WHHCGER FJArx
e AHFAAY AHEEAH F& Fdo HA
Aol AT R A A+E WUIE ¥y
isolator®] ZF4 % HUWHYE FHAF A7)+
A57F Bo. maEA, FA§A] doies WA
A1 A ky B FHAT ot FHE 7
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MEWol 2% d3E ddsie)l vla A5 9
c},

sl o3 AN E /A& Lxte
AR S, oA Ad ALK AN F49
S| ALzt v o] WME-& QAE ALE-3%).

erron(%) = -Sact—berturbed |y, (32)

E, BE nfUEE ZRsAF JHHor
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(b) The 2nd node (structure)
Fig. 7 Time history displacement response
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(b) The 2nd node (structure)

Fig. 8 Percentage error of stalionary response
(change of damping coeff.)

~ 1S =



AEHol ¢ UAFEA L T4 A a4

L r ©——— 1istorder perturbation | | 1
7.5 |- = 2nd-arder perturbation| _— | _ | .
— s = 3rd-order perturbation J
EQ_. 5.0 [~ -———9— d4th-order perturbation | — + —~¥
o ol 5th-order perturbation T l
£ 25 s T~ -
D P -] vV
& 00dr —3
:n [ ]
-g 2.5 F &
y 5.0
7.5 R e e e A e Sl & @ g
10.0 | |

-80 60 -40 20 0 20 40 60 80 100
Modified Quantity (%)

(a) The 1st node (isolator)

& 1st- ufdur perturbation || 1
= Znd-arder perturbation | | I

] 3rd-order perturbation [T — T
& 4th-order perturbation ||

N Sth-order parturbation

20 1

—
=]
1

1
I
|
I
- (N
0

i
o

Perturbation error (%)
=

=t
I
1
4
I
A
:
A
|
I

-80 60 -40 -20 20 40 60 B8O 100
Modified Quantity (%)
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