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Abstract

This paper is concerned with the vibration control of multi — layer structure for ultra - tall build-
ings and main tower of large bridge etc. We have modeled the multi - layer structure with the dis-
tributed mass system as the lumped mass system of two — degree — of — freedom structure and made
experimental equipment. The LQ optimal control theory is applied to the design of the control sys-
tem. The designed control system is simulated by computer. As a result, the LQ regulator showed
good vibration control performance with impact excitation.

key words : Vibration control(Z &4 o]), Multi - layer structure(tt& 24 12 %) Two-
degree — of — freedom(2A} &), LQ regulator(LQ & & °]E])
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Fig. 1 Schematic diagram of two — degrees - of - freedom structure
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Table 1 Specifications of experimental apparatus

A+

S t ‘ Specification Height{mm] | Width[mm] J Length{mm]
uppo H - beam, 125 x 125 1,700 1,300 J 2,400
M Specification Thickness[mm] Width[mm] i Length[mm]
4ss, Steel Plate, ss 41 20t 950 950
M Specification Thickness[mm] Width[mm] Length[mm)]
s Steel Plate, ss 41 | 15¢ r 950 950
M ‘ Specification | Thickness[mm] Width[mm] Length{mm]
ass, s ! Steel Plate, ss 41 l 30t [ 35 120
Sori Specification l Thickness[mm] \ Width[mm)] Length[mm]
pring Flat Type, 5k N 35t I 60 660
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Fig. 2 Analytical model of two - degree - of - freedom structure
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Fig. 3 - 2 Free vibration response of bottom plate
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Fig. 5 -1 Free vibration simulation of upper plate
by estimated parameters

9 Z1E]E & 7hsta, ol P AT H L A=
o] 2 d¥dAR BE 3900, oo &
@2 Fig. 3- 33} ¢}

Fig. 4= A Fc), ¢, @ BRAF ky, by 2 7

S
T
1

w
| |
1

Displacement [mm]
(=4

Time [sec]
Fig. 5 -2 Free vibration simulation of bottom
plate by estimated parameters

=)
o
4
E

Y
<o

bottom plate

V%

upper plate="

[
(=]

(=]
LEND B

P I R

&
S

:
o
o

L L BN A

Gain [dB]

8

-80 i i el s P S AT
10° 10! 10%
Frequency [rad/s]

Fig. 6 Frequency response of two - degree — of —
freedom

7] f3td 3} - st AR NHoz FA 2
FAALES =S ¥ AP L 3P A =
of Ztz} 3742 HolHE N 3zt NE B
214 & FolM ZMH W Curve fitting) & 3+ A7}
ojt}.

22l Fig. 5- 13} Fig. 5-2%& oA 238
o T AFUE o] &F A BN SFAET o
o, 482 F¢ 4 - s AL E Fig.
3- 13} Fig. 3-28 v wsld A E3 Z 7 sajn)
BHEEel & F4HUTE RS ¢ 4 Ut o)y
A +=3 ¥ selnle) 9] ghe Table 29} 232, ojuj
T8 selolee) gog QAFZE 2o
R Far S 7S W Fig. 634 2}

4. LQ HHH0{7|e] MA

-145-



AHF w3 - FFE

Table 2 Estimated parameters for analytlcal model

) Parameter Value [ Unit ] Remarks
Mass my [ 150.3 kg l
m, 116 5 kg
mgy kg
Damping coefficient [ 29.12 N - s/m ‘
c, 14.22 ; N - s/m \
[N 11.33 ‘ N - s/m
Stiffness coefficient ky 23,817 ; N/m
k, ) 25,855 ‘ N/m
Motor torque constant kg i 0.5 N - m/A
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Fig. 7 Block diagram of control system for multi - layer structure
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