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ABSTRACT

As large structures such as highrise buildings and cable-stayed bridges become lighter and more
flexible, the necessity of structural control for reducing excessive displacement and acceleration due to
seismic excitation is increased. As a means to minimize seismic damages, various base isolation systems
are adopted or considered for adoption. In this study, the seismic performance of MR dampers are
studied and compared with that of the NZ system as a base isolation system. As the control algorithm
of the MR damper, the clipped-optimal control{applied LQR method) is employed. A five-story building
is modeled and the seismic performance of the two systems subjected to three different earthquakes is
compared. The results show that the MR damper system can provide superior protection than the NZ

system for a wide range of ground motions.
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At} olgd wisE FXE FolA MR(magneto-theological) Z4l7l& W& wH§
E7 daAY B¢Eo) FrisHx 83 Wt A9 glo] dA# Hee fAdke FEE Ze
w2hd, ARsFe] diste] wWE whEg Q3 AojAzdd FZaHoly] wid], 2ol Eof I o
F AL Qe FXolth Ao FAE ol &7 wteEAY A2de HE JxAAANLEgE HEE
vh glov, FEAlol Alagd fAG A5 & HETEE L E A gede A WEd 1992d olF
ER #4349 MR /A& o] &8 AFA Ax5o] ALHUR, £7FE T2 ZHPAF L T3 AFA2A
9| 754 =g FAEcHYang, et al. 2000; Dyke et al. 1996; Johnson et al. 1998; Spencer et al. 1997).
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tpr
1
i
N
XN
ri
2
it
o
e
rle

2. AojA2de] 4 L AA
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2.2 Clipped-Optimal Control Algorithm
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% 3. MR &7 q%2dy AsE

|Parameter Value Parameter Value
Co 210N sec/cm a, 140 N/ cm
Y
7 Cuw |350n-sec/em-V a,; |695N/cm-V
K, 469 N/ cm 7 363 cm ~°
2 CuL 283 N - sec/cm B 363 cm "2
/ Ciu |295n-sec/cm-V A 301
7 X9 5.00 N/ cm n 2
19 4. MR #3719 dgtzd K, 143 cm 7 190 sec !
4. AAFFH & 71xFgdA2d9 HHAH
E 4 X4
A2 3¢ El Centro_ Kobe Northridge
Peak Base Drift [m]
Passive 0.284 0.365 0.820
NZ 0.150 0.362 0.640
Active 0.111 0.202 0.356
MR 4] 7] 0.140 0.262 0.498
Peak Roof Absolute Acceleration [g]
Fixed 1.197 2.986 4.008
Passive 0.191 0.248 0.546
NZ 0.158 0.366 0.610
Active 0.117 0.224 0.351
MR Z47] 0.132 0.228 0.387
Peak Applied Force [N]
NZ 18166 38089 64533
Active 18692 51497 71021
MR #4]7] 12962 21647 30815
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