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Fig.1 Model of serially isolated system
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Table 1 Parameters of serially isolated system

i omy/  Jif K1/ K;iy/
kg (kgm) (10*N-m-rad—') (10*N-m-rad~!)
1 550 84 250
2 180 12 220 220
3 180 12 220 220
4 120 10 140

DR R R AR R 5 Wl R KA R A IR L T 3 B
IRBME G EARIE 2, B 3 MK 4. WL 2 aTDUE
Hi: G 9 A 3R A A SO 5 A RO #F SAP2000
RS RER-B BA-HEH, XEEEHT
A SO R AT IR AL SR AR R I R B IR R B Y138
ML EMIEN. NEEERSHBEARN
AR AT DA H: RREBG RN, 4RI A KA
B 5 Gyt ke i A R, AR R B R AR 3R
TR REUG, 4R ARAMAIER, BET
R AT REE. B 3 R 4 AR SCHIEEIF R
RIKIREAR S S E AR R 3 BriRBE. Nk
MEATLAE H, HHWOREEREFERER, X
FE AT AN 3 7R A B R R A Hfk ik, T H TR
RIRMRBIR, TT DUA At i e 7 ) e

=2 HRBREAH /()
Table 2 Natural period of system /(s)

Vibration mode 1 2 3 4

. SAM 0.5431 0.1390 0.0559 0.0318
ordinary system

FEM 0.5536 0.1418 0.0567 0.0321

. SAM 0.6124 0.2089 0.0662 0.0344
isolated system

FEM 0.6227 0.2119 0.0670 0.0347
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Fig.7 Diagram of restoring force versus relative displacement
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SEMI-ANALYTICAL SOLUTION OF SEISMIC RESPONSE OF SERIALLY
ISOLATED EQUIPMENT AND SUPPORTER"

Du Yongfeng® Liu Yanhui Li Hui
(Northwest Center for Disaster Mitigation in Civil Engineering, Ministry of Education, Institute of Earthquake Protection and
Disaster Mitigation, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract Serially isolated system of electrical equipment and supporter is presented by in-parallel laminated
rubber support and the mechanical model of this system is developed. Based on the vibration theory of beam
with distributed parameters and the boundary conditions of concentrated parameters, the frequency equation
of this serially isolated system is derived, and the frequencies and mode shapes are obtained by the numerical
method. According to the Betti law, the orthogonal conditions of modes of this serially isolated system with
concentrated and distributed parameters are deduced and the generalized mass and stiffness can be obtained.
By decomposing the non-proportional damping of serially isolated system to the parts of proportional damping
and non-proportional damping, the damping ratio of the non-proportional damping in the equivalent mode
is derived by Hamilton principle. Therefore the vibration equation of the non-proportional damping of the
isolated system is decoupled, and the responses of structure under earthquake excitation can be solved by the
mode superposition method. A seismic response case of the 330kV voltage transformer is analyzed by the
semi-analytical solution and numerical integration solution of FEM, suggesting that the serially isolated system
has an obvious function of shock absorption. In addition, the system responses obtained with the two methods
are basically consistent to indicate the effectiveness of this serially isolated system and the correctness of this

semi-analytical solution.

Key words high-place electrical equipment, flexible node, isolation, non-proportional damping, mode super-

position method
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