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ABSTRACT

The purpose of this paper is to experimentally identify the finite element (FE) model of a
building structure with magnetorheological (MR) fluid damper. Using FE model based system
identification (FEBSI) technique, The model of MR damper having nonlinear characteristics is
expressed with equivalent linear properties such as mass, stiffness, and damping. Bingham model is
used for MR damper modeling. The equivalent stiffness and damping matrices of MR damper are
predicted by applying an equivalent linearization technique, and those values are compared with the

experimentally obtained ones.
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2. 57 M¥3% J|Y (Equivalent linearization technique)
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3. A8 Al (Experimental Setup)

31 48, DS, AZA2Y
YRR 593 ATANA Aol FYHUeH, VY 424 2L 339 142 B2 (29 3)
2 ¥o) 1%em , hett 60cmx6lcm € AHSAGT 159 FHUEE 3 g 7

% FEUFS ANAGT. FREY AFYLL v Bl PFE A02 ARHde, 544 1,2 3
2 A% 747 2624kg, 26.24kg, 2314kgoltt. IE 30 B A& @Iyt Bedn g AsdeE MR
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vigg JH4EE FAsSE FAolt vl J9Y A5 SEE e o,

Vo< A A 3 A& Z(rpm) / 60secx B 223 F E(d) _ 2000/60x1 _ 133 cm/ sec
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Azl Hde o7 QBB 20 BE FPA5) WIS AT BAE £ Y= N2dPLe T3
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TE 20Hz2 HAE ot WdT2EY 2GIAFF7E BF o] gl E3H o] BHz o]t o] T2

g9 BE REE JRRsteY &8, 238 olde] AYNTE uFuso AEg HAALY = ¢l
7] m&olt}. passive- off= MR Z47]d] dEHE A7AZF7} 0% A$0]3, passive-ond 0.1AQ Lo
. 29 62 %58 MR #77 AASES wE 332 TxEY &R $9E IA Fo: RH,

passive-ongl Z-¢el 714 48 AAdFTE BYS A $ gtk a8z o F AFL uiEAdHMN S
o digt Z4ErtEEe] ALdUFE BAFE 19 78 FAE #9E 5 Joh v|AlojAl9} passive-offdl
Ao BE 7MEESHAA |, 2, 33 REsF #d8] FEEO Yy passive-on! 7§ 231 RE9)
~°—‘=‘°l A9 EAdA g A A Y Fo] BE FA F2EQ ZE BEE ASE F g3 o]2HH
B9 AFFe AAuE 22T £ YE F9dE v Zo] FAYI FAYL L FHE & 4t
—E ?";-7‘01]*1% Reinhom 5] wpd74]7)71 A€ %‘7‘%—‘4 AzgAgo] AL 2zt B9 AL E
curve-fittingdhe HEE ol g3t F2Ee reE AFS, 281 AAHE FaAR?

K= MoQRSTM (12)
C= MOAST M 13)
714, M& 31844 Fo|A AFYPolx, Ag} Q& tg3 2tk
A=®TCP = diag (2¢,w,;,i=1,..,n) (14)
2 =0TK® = diag (wl;,i=1,..,n) (15)

A7V, wish & A2 %} BES HWE4G Pajuloln,

Mognkude (d8)
n

Magnitude {dB)

Magrétude (dB)

a9 6 % 3 M= AzelY 29 7 vt Ed U 4 3 JhEE deds
HlAJA] T2E9 AHFFa4E 248Hz, 7.00Hz, 1048Hzol 2, R=7+4{u]E= 0.94%, 0.32%, 045%°|t). E=
Wes et g

0.1168 0.0425 — 0.1466
0.1420 - 0.1208 0.0839

(12)- (15)A & o} &3t g MR 74717} AR A &L +2E8Y ZAdEn 23PFL o7 g
58.231 —33.222 —2.357 9.0227 —3.0468 1.7258
K /m, C

—33.222 68.856 —40.778 —3.0468 11.8465 — 2.6404 | Nesec/m (17)
- 2.357 —40.778 43.815 1.7258 —2.6404 9.8111

MR #4718 dAste F9de =9 227t 843 FEHA 92 A7 34 78] dEd) (12)
A3 1A S ol &8t BAAH FAHE *‘%6}“ AL AgstA dvh £, o] WL 154 A" 7247

0.0656 0.1473  0.0979
(16)
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o g7t HA P BBl HEH(distribution) 224 #4719 FFE aAE ¢ F ok #WA, MR #
3717k BAE Beole s 2ol Fay] AXAAE st FEBEY (1,D84%E 78 (updating)
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0. = 0./ (21)
A71M, 0.2 FRHE 15 71EESG AWrtEEe] Ao gEAA 0T
E 1. MR#4719 S7134

Ac.(N » /i) Error (%)
CegN e 8/m) | AcrNes/m) 0 (Ce/Ac, — 1)

Passive-off ( f. = 9V) 1389 1329 46

Passive-on ( f.= 15V) 3337 3422 -25
¥ 12 A543 4oz 8y 33 MR Za7id A8 F/td FRE 571 ¥Ad9 237} passive-off
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