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Overschee  Moor N4sid
Xt+1= Axt+ Bwr+ Kvri,
yi = Cxp+ v,
T X, on , W om Ve L v |
Wi Yk , A B C.
(1 (2 ) - ,
Xi1= Arx,+ Brw,+ Krv,,
yi = Crxi+ w,
:T n ,xr= T 'xi, Ar= T 'AT,Br= T 'B,Kr= T 'K, Cr= CT.

B )
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= Ax + Bw,
y= Cx.
= Ax+ Eu+ Bw,
y= Cx,
:E nxp ,u px1
:(i=1, -, q) , q ,q= n/2. (21
d Aun An|l|d Ei Bi
I b | M P R A
(4 2
éi: And+ And+ E,u+ Brw.
(25 , E; )

’

J = %J-O[XTQJC+ u'Ruj di,

: 0 R
u=- R 'E"Px,
P Riccati
PA+ A'P- PER 'E'P+ Q= 0.

( 1 ) i

5 (Hz :0.99 3.06 5.83 7.23 9. 97, Rayleigh
1 5 = Ns= 002
M= Ny Qos+ 0F)/( e+ o),
Q%
[1]-
0. ng/s2 ,
~13 s
]
A

[0.46, 10.02, — 13. 63, - 13.65, - 19.26, - 1.76/,
[— 7.65, 1.99, — 19.89, 3.46, - 6. 86, 12. 49/,
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[7.44, 10.86, - 3.12, 17.68, 18.17, 24.31],
[9.42, — 2.84, — 17.46, — 2.82, — 15.71, 4. 01/,
[7.16, 2.83, — 9.52, 3.60, — 4.26, — 3.44],

[~ 0.24, — 7.75, — 12.50, 6.70, 6.73, 3.87],
B=/0.65 0.14 - 0.78 0.48 0.09 - 0.46].

c :
[0.03, - 0.04, 0.04, 0.12, — 0.17, 0.01],
[0.05, — 0.16, 0.09, 0.30, — 0.40, 0.04/,
[0.05, - 0.31, 0.13, 0.50, — 0.57, 0.09],
[0.48, — 0.29, 0.21, — 0.63, — 0.34, 1.34/,
[1.95 — 1.21, 0.16, — 1.40, — 0.93, 2. 86/,
[3.94, — 2.54, 0.94, — 2.06, — 1.04, 3.43].
3 , , [7]
1 2 , 23 1 . (>
Ex= diag(2,1,1).  (26) 0 6 , 8x 10", R
, 0. 01, (x 10
[- 3.0645 1.7437 - 0.5%8 1.9171 0.4950 - 2.6927],
[~ 1.6594 0.9569 - 0.425 0.2475 0.825 - 1.0610],
[1.9941 - 1.4551 0.4350 - 1.3464 — 1.0610 2.9990].
Elcentro , 2~ 3(
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Active Vibration Control of Nonlinear
Benchmark Buildings

ZHOU Xing-de', CHEN Dao-zheng’
(1. Department of Engineering Mechanics, Hohai University , Nanjing 210098, P . R. China;
2. College of Civil and Architectural Engineering, Hefei University of
Techn ology , Hefei 230009, P .R. China

Abstract: The present nonlinear model reduction methods unfit for nonlinear benchmark buildings as
their vibration equations belong to non-affine system. Meanwhile, the controllers designed directly by
nonlinear control strategy have a high order and are the difficult to be applied actually. Therefore, a
new adive vibration control way which fits nonlinear buildings was proposed. The idea of the proposed
way was based on model identification and structural model linearization, exerting the control force to
the built model according to the force action principle. The proposed way has a better practicability as
the built model can be reduced by baance re duction method based on the empirical Grammian matrix.

At last, a 3-storey benchmark structure was presented. Simulation results illustrate that the proposed

method is viable for civil engineering strudures.

Key words: nonlinear; buildings; model identification; linear; empirical Grammian matrix



