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Robust Vibration Control of Building Model with Consideration for Livability
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This paper deals with robust vibration control of building model with consideration for livability. In the vibration control of
Middle/High structures, many researches that used the low dimensional model as the design model are reported. The controller
which have a high control performance and which does not cause spillover of the disregarded higher-order vibration mode
is designed. However, uncertainties of the parameter are not examined enough. And the examination about the livability is
insufficient. In this research, we design the robustness controller which considered the disregarded higher-order vibration mode
and uncertainties of the parameter. We #itgmixed sensitivity problem to design the controller and achieve the control system
that satisfies the livability. The experimental results show enough livability even if uncertainties of the parameter exist.
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Fig. 2: ISO vibration evaluation (Horizontal direction)
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Fig. 3: Trdfic vibration
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Fig. 4: Acceleration responses without control
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Fig. 5: ISO evaluations without control
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Fig. 6: Dynamical model

Table 1: Parameters of experimental building model

Mass [kg] Stiffness [Nm] | Damping [Ngm]
m = 6.8 kl = 7000 ¢ =18

m, = 6.8 k2 = 8100 =15

m = 6.8 ks = 8200 c3 =09

m = 6.8 ks = 9200 ¢, =03

ms = 8.15 ks = 9950 cs =01

mp =0.4

Shaft length[m] Motor system’s parameters

| = 0.105 «=1500 | B=1800

T T
F=[Oua mlg 5|, e=[lus 0],
Mg = diag(m m; ms my mg),

C, +C —C 0 0 0
—C Co + C3 —C3 0 0
Cq = 0 —C3 C3+Cs —Cy 0 y
0 0 —Cy Cs+Cs —Cs
0 0 0 —Cs Cs

Ciz=[0 0 0 mja|', Ca=| Ous |.

Coxp=-a,
kitke —ko 0 0 0
_k2 k2+k3 —k3 O O

Kg = 0 —ks ks+ks kg 0o [,
0 0 ki  ki+ks —ks
0 0 0 —ks ks

T
K12=[ lee] , K21=[Ol><6]7 K2=0
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Fig. 9: Acceleration responses with LQ controller for de-

signed model A

25min’ 25min’

T - 10 T g
1min 1min
16min’ 16min’

1h 1h

2.5h

2.5h
il an

8h
16h
24h

Acceleration[m/g(rms)
Acceleration[m/g(rms)

”

10

06308 1 1.251.6 2 253154 5 63 8 1012516 20
Fred

-

10
0630.8 1 1.2516 2 253154 5 63 8 1012516 20
F quency[Hz)

requency[Hz]

(a) 2nd-floor (b) 5th-floor

Fig. 10: 1SO evaluations with LQ controller for designed

model A

000000000000 Ws(s)OO0 (12)00000
O0000OWsg, WeOO 200000000000 (X+32),
(%+200000000000000Ws000000
060000000000000000

Ws(s) = diag(Wer We Wes)

20 Wo o 20
0.08s+05° = 03s+1

00000000000000000000 HeOO
0OH(ODDOOO
53 00000000 0000000oo0o0ooo
00000JO0O0000000uwd00000oooo
0000000000000000000000

We = Wep = (12)

J:f (X" Qx+ u"Ru)dt (13)
0

000000 Qz0,R>000000D000O0ODO0O
ooo
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