PRI NBES 20065 B3] =28

AL YHAAFE FFA17]7] 93 T FxAFRY Ala"
Structural Vibration Control

Using Semiactive Tuned Mass Damper
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ABSTRACT

This paper presents the results of a study to verify the sufficient control performance
of semiactive tuned mass damper and to identify suitable control methods for semiactive
tuned mass damper in structural vibration control. In this study, four control algorithms
are considered: on-off displacement based groundhook, on-off velocity based groundhook,
clipped optimal and maximum energy dissipation algorithm. For semiactive tuned mass
damper, MR damper is considered as a controllable damping device and the command
voltage is calculated by the control algorithms. Each of the control theory is applied to
the three story shear building excited by three earthquakes. The performance of each
algorithm is compared with that of conventional tuned mass damper system using
evaluation criteria. The simulation results indicate that semiactive tuned mass damper has
control efficiency. Among the control algorithms, on-off displacement based control

theory shows the best efficacy and robustness.
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s = i+ [ Pt (0) =t (1)l (3)

ol

F At LQR BUE B4 0], bdel g4A5E 2E WEE F2AFRA
18 nEsd, A% gav)e FAAS cE 2ATORA A (D9 2L AEE Aolde T
AF g T WsAE B Aasalre Ahe ZAASE 4 B9 2ol 28 F o

SAT r:}‘fl:g. —5]'04 7‘:}“’] 7‘1]'1—"] 13—]_1,13 Crin ‘L]' Cmax A]—O]Oﬂ 6}'24}\]?“:}7
u.\'em:(t)= —C(t)j(t) (4)

Copt (1) = SAT {tt e (1) 7 3(1)} )

3.2 Hdf dyx 24 ¢18FE (MEDA)
g

Hof o dA" A & &2 McClamroch $(1995)0] zlst3t Decentralized Bang-Bang €

1EE HE A7 AeZ Lyapunov T8 4 (6)F o] A FFE9 A AF oy
AZ ZHAE AE dUAE 7P WEA 2AAIEE Aol FAE FTHA7E el
1,
A7V S A 275 AP gEE AeE dEAded B gFE deyAR, B =FedAs 73
Acss A¥Hoz Az & (D Zo] AHAFE AHA G
Cupl(t) = Cm(lXH(—n. ¢) Fd) (7)
3.3 Groundhook ©]&9] &3 Ao dnyF
Groundhook ©]22 AFH7o AES FAANAcEN HUHoE F Al&¥Y EE A
AlZlazr ste Jldoldl, & Ak r)e HFol F Aa"e AFE APAIIE dFoz Yo
d e FAEe AAsAA B2 E Fdgsta, v Aede gdEe HAdE xiste W
Holth, FaAge AAols AFHHre Adgret F AlAde HoEE 52 HAouds A
£t A=} A$E  VBG(velocity based Groundhook) <<xds, FAE
DBG(displacement based goundhook) & maZolat &k},
3.3.1 on-off HElY VBG ¢ugF
derza]71o) A& met F AJARe S50 wako] g uw Hio AHASFE, e 4¢
of oo FHAAFE AAHd= wylojn)
vI‘)JI 20 C(t):cmm
v, v, <0 c(t)=c,, Vay =V, =Y, (8)
3.3.2 on-off ¥ DBG ¢18F
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ulvzl 20 C(t)=cmm

U, <0 c(t)=2¢,. Vy TV, T Y 9

Zy Alo) duelEe AeBIHE A FX8A ALEE UL ¥ (DI 2L ueF F2
Agaasizl dAH ‘E}Z}%E AN2goZA,  m=1360kg, me=68kg, k=859050N/m,
t}. Uncontrolled A& ¥ZAFH47E HAsA
TMD: Den Hartog(1956) & o] &3l SxAF
7:}47]4 70“3 EL %LJJ?%]‘T—% "374]3}%5}. o vbEE Aol dnyFY HEE A J3 9
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A& AHEEH

4.2 HH A
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g BolFn len, Kobe A AL % Clipt Aol ¢n8]EH DBG €xd&EL &%
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DBG CBG
VBG VBG
MEDA [T MEDA
Clipt optirrel Clipt optirel
Passive TMD Passive TMD
Uncontrolied : ‘ ; Uncontrolled

0 10 20 30 40 5 60 70 0 100 200 300 400

E[che42] (om) A7 5 2(nYsec?)
29 2. Elcentro A3A Hjw ¢ 2% 3. Elcentro A9 Huj7t&x

DBG DBG
VBG VBG
MEDA [F MEDA
Clipt optirmal Clipt optimal
Passive TMD & Passive TMD
Uncontrolled | : } Uncontrolled ; Sl \ |
0 20 40 60 80 100 0 100 200 300 400 500 600
Z|CHE9I(cm) A{Oh7 b5 & (nVsec?)
3% 4. Kobe AZAY) 9 1Y 5. Kobe AZAY Huridz

Z 1 378 9 72E9 U9 L FusE

AR F | HA 4 Passive TMD | Clipt & & A3 MEDA VBG DBG
Ji 0.652 0.497 0.624 0.587 0475
Elcentro
J2 0.632 0.478 0.568 0.548 0.465
Ji 0.903 0.825 0.930 0.869 0.815
Kobe
J2 0.823 0.739 0.811 0.801 0.721

Ji © uncontrolled % $-91 o2 A3t @ FREY FHuW
J» © uncontrolled A$-9 ez AFE ® TxE AYEE
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