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Use of a Rail-Guided Fully Active Mass Damper System for Vibration Control of High-Rise Buildings
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A new mass damper system has been developed for use with high-rise buildings. This compact, lightweight system controls
by means of a motor the movement of a mass mounted on its guide rails, and has been realized without any need for the
employment of a passive mechanism such as a large suspended structure or coil springs. This paper describes the system’s
mechanism and performance through case studies on its application. In this paper, the authors propose methods for improving its
control performance and examine the results of a functional test conducted at the factory as preparations for major earthquakes.
The authors also discuss the dynamic behavior that the mass damper exhibited during the 2011 off the Pacific coast of Tohoku
Earthquake. Finally, this report also discusses the potential for incorporating an electric energy regeneration function into the

system as a new technology for saving energy.

1. &

LthiL, 1987 EEDS T 7 7 4 TREIREE O 5IC
WHHATE, MOTEMMLLZZDEIEREGETH
D, 1991 fEICIERGE & L QIR THD T L 4 AR
BV ERBEE 12 7mtE (LA YR R=T71) vy ) O
FEICHERS N T L (D BREELVTORIOBAIL,
1993 SEDQHRFEDONAEICH S I-City ¥ T —Th b, &5
I, 1 AFRRICERE SN2t/ S— 27 7 — (RR0) ol
PREEHEIZIE, 110 t ORI E)~ A IZHIERIER R 4 %
EEL-SEFSERA 7)) Vv MEEDRZ B, R
T 70 il OV OfiIREE ORI 7z (2,

—F, oo s L BREELVOT 771 7R
HIREEE (IR T L, ZOFER, 2005 4F 11 HIE
HTORMEIT 40 thEBZ D L )12 ) BEED
[ EASKO SNAFEHEOERB YL TIE, FEEEIILER
R o7z, 3CIC, HHREEDGLE SN
123, B8 2 EERHAICLObH Y, RO
F7 O HHRRD R BB O BB SR IR S T &
7o, TR, EEICMEI A NT, L) EHRERZLO
MEREND Lo TE 72, 20 L) iR

il

B, —MICEEWTHY) 2500, B FEBIcEE L
RIFIUI R ST Es, PRI T, 22237 M
b EYIEETB L ORHT T OEZ 2 Z5RIEH L 25 C
W5 Thbb, O~ S IIGHT RE R 2E
XOFEH @ FHZEE A ~— AOYIK @ B, Tdh
5. UEOZ e %ZEL, Ufhid, 2005 4525 %5 L\l
IREBEOMFEB LOHEAL D TE72. 2L, koL
1HEHE L XIS I 0 M a A4 Vg E — Y
2, V=T HA FEOWEY A% E— % OARDTTHEIEH
5 HR (UUF, L=VEIZ)V - 727514 7REER)
Thsb. FEHIEBINE T2 E L1, iz Kk
MELZHIRT 2 2 2T, a5 MELEBE{LATTRELC 2
5.

EZAT, 2011 4F 3 H 11 HISA L -5t A
FEOMHIEE T, EHREICB VT, K TRERE 5 5RISE
L, BEULPKE BN LSRG SN TWD. HllR
L, (RO BIEIUCE X DSEANTW2720, HiE
W23 L3RI 2 IS 7 ST T e odz. TOHEE
PRI, S1RlE, HEAORISSEEREE 25T
LTENEZONDL. BTk, L—VHT)V - 7774
TRAHHREEORT L BT L C, HEOREbIT>TE

IHI 5% Vol.51 No.4 (2011) 17



720 ZHUS, MRV EEEND S, KHIE £ TONEA
WEEAUZRT U TR E 2 R R CRE S & 57200 b O
Thb.

AT, 1ILOIC, REBEBOHBIIOWTIERS, K
12, AEBEOREBUEVAOBABEZ EBLT, ZOHHESY)
FRREEE RN 5. T2, GO EE L2 X5 72
DOFIFEEZIY 1V F, KHE % 0% L 72k ERER ol
ARG B & UL AR C O FERR OB R
5, RKWETOKRBICENTHS I Lamy. RIS, #r
Hfi~ORH A & LT, BhHEARREE HW/2E T A0
F—HZOWTHREANT B,

2. L=IEI7)V - 797 1« TREWREE DR

RIPE O HMEZ S 1 RURT. WEi~A%) =
THA RTEELT, F—VhAUEEEZANL CEEE—2
THIHT S, COEEEZE 1R - (b) IIRT LIS, B
f/NEEO B EQICTIUE, IR B, Gk,
7774 TAHHRERE T, BRI ORFCTE~ A
FHVE TR S 572012, 5D RhELETITH~
A TR T2, REEIE—YIDITRER D 2.
TREHEEZ RN LT, 2000 X - THK &
NTWA M= 7 3L D RECHFTHIENTES.
D7D, 23y VT RETUEFRII b 72 s, LA
HU B EREN S 85 2 EDSTTRECH B, TNETTREC
LCWB0N, ZRHIETH L. 2, Wi~ A~
DIeFE BN CH 2 THIET 2 HETh 5. JIThliET %
Fdg, EEGRERCEA SN AT % EE# D O T,
FEHCIERMLA RV, L L, A ho—2 1 Zfl#id 5
WE~ ADOHIEIH AT BV OWE, EHEERZ HIET 5 )
ETHhDH, 2B, BAHECEED < HIEE RO

(a) # 18

E)~ A V=74

BB 7 L — 2 (x H71))

E—% K=l

EREyE—% (y i)

Eksye—% (x Jiif)

s E ATy
________ LB O

AT ORE S

i =
i
%2 i OB
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Fig. 8 General idea of control system
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Fig. 9 Dynamic behavior of moving mass at the time of earthquake
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Fig. 10 General idea of electric power regeneration for reuse
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Fig. 11 Comparison of measured primary side electric power
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