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OWTAMDBERA STV, B%, BRVWTHL
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Fig. 1 Conceptual diagram of modal decomposition
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Fig.2 Conceptual flowchart of the control algorithm
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HBISEL X, % 517 5 AMD 2 FOZHRROES
FERIL, M CBRIUVKEEThENRAMDOEEY
BR<HEHOEE, BEBLCHAKEICBETS< Y
7R, m CEFNEFNAMDOEEBITUA ba—
7, x, FAMDBRBEHOEML LT,

M+ Cia Kx=—-M{L LT 5~ (10,07 F (1)
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T/ L, =miy+miy +(m+ L/ 1,2)8 +Cq6+ K46 (12)
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L0,
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X=AX+Bg+Qw 29)
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orE,
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FH,
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A=A-QWRT (v + RWRT)\C (35)
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2.4 "ESARE

K BBIEIZ 12 AMD O HEBERR RAHL T O I A &
EiIRHN, BRAEZELS L AMDBELT SR
EREL 2D, 201D, AMDOHERAZER
LT, ZheE8ARVWEIHEEITILHEET
HB, iz, KHBELSTH, MHELDHRMAICE
BEEHEVIBANOHEERRLZE LG
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B [ IR DERCEO N RBLIBREL T
5, BIBREEICKFBETATY XHTEE—

CRERNCHEET O 72 ®, §, IR o, TR 5,

o T, EFRETITRE [IXTE—FICRD,
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R tm—7, Ro—7#ER X TR ZHHE
LLTERTDHE,
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BIEEBEZELLANDZIESVEFRTEIVE LA
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~@)RRFH2 D,OREETHD L VA D,

3. EREBARBRETIL
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LEEAL, REAMEN 2D ERABELLTWS,
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Table 1 IE L O TRT, BREEFTADREIZDONT
13285 (1998) (ZREL VY,

Table 1 Natural frequencies and damping factors
1R | 2K | 83K | 4K | 5K
e 0.58 1.77 283 | 3.70 | 438
(Hz)
BOR

2.1 2.6 3.0 32 33

(%)
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Fig. 3 Structural model with AMDs for shaking table
tests
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ERRBRELZAY, HBTATY XLAORTEET
BIBICEBEERE T, ERALZED AL
BAREHRFRFICRBEIN TV IRBETH D,

H#EIE 1 KE—FE2RE—RORERREL,
WEIZAVBEEFALL 2RETOETFVE LT, K
RCHYAT A/ ARBLOER /A X2 UTFO X
ICRELIEEOKELRD,

w=0.01 £72{X 1.0 (43)
10
v[3 9] o
0={0,0,0,0,5, 5,,0,0) (45)
R={0, B+ ) (46)
41 BORE

HHBORERLHERT BT, H10%L BEE
L, H % 10%F 721X 50%, W% 001 £/2i3 1.0 & ¢
547 —RTOWTHAR L OHIEBRERD, Zh
HbEAWTSRE-FETERLIZET A EHIET
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s, EBR LT MIIERERL Y bRES/D
&< B, ZOERIT W EREL LIZFRKRELAR
B, L, WTRLOBEBEROBRIZETHY,
RETH D,

Table 2 Natural frequencies and damping factors under
AMD control  (W=0.01)

314|565

H, 1% 2% % | % | ®

HREMK
10| (Hz)
% | B B
(%)
BRI
50 | (Hz)
% | B K
(%)

0.580.60]1.75]|1.79 |2.84(3.71 [4.38

11.6 9.7 | 98 |10.1| 3.1 3233

0.58(0.591.72{1.82|2.84|3.71]4.38

51.4)48.7| 9.0 109|127 {3133

Table 3 Natural frequencies and damping factors under
AMD control  (W=1.0)

31415

H, 1%k 2K w | % | %

RENE
10] (Hz)
% | B OB
(%)
B
50| (Hz)
% | B R
(%)

0.5710.601.74 | 1.81 {2.84|3.71 |4.38

7.9 [12.0|10.1| 94 | 283233

0.51(0.64|1.721.83]2.91]3.74|4.39

57.8|46.4| 8.8 [11.8/0.7 |18 (29

4.2 R bFO—YHBER
2ETIHAMDORAMRELLT, Ra—7,
HWBLCEEEZEZL T —RILLEERLEFT> T
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A |
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Fig. 4 Function to define variable gain control
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w=0.01 (Fig. 5) & W=1.0 (Fig. 6) DHIEER%
T hiE, SIESRRIBLEEACTHEZ BT,
5, LaLl, ##cegdhid, RBEOANNK
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ABBNE L BBERBRED X 5145 & w=1.0(Fig.
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Fig. 5 Control results under EI Centro NS 50cm/s’ (W=0.01)
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Shaking Table Tsets on Structural Control by Active Mass Dampers
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Synopsis

In order to apply the Active Mass Damper (AMD) to seismic response control of building structures subjected to big
earthquakes, an algorithm that can control the AMD under consideration of its capacities is essential. In this paper, the
formulation of such algorithm is described and the performance of the proposed algorithm is confirmed by shaking
table tests using a building structural model with the AMDs. In this algorithm, observed responses are separated into
modal responses and variable gain control based on the pole assignment method is then executed for each mode by
referring the activity of the AMD. The results of shaking table tests demonstrate that the algorithm is effective to
control the AMD considering its stroke limitation.

Keywords: Seismic response control; Active mass damper; Shaking table test; Variable gain; Control algorithm
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