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Vibration Control of Structures Subjected
with Random Excitations Using Fuzzy Controller

by

Takatoshi OKABAYASHI*, Eiji ISHIMATSU**
Kazue FUJIMOTO*** and Minoru YAMAMOTO****

This paper concerns with the active vibration control for a five story building model using by the

Fuzzy controller. The Fuzzy controller can be easilly set up by the Fuzzy board on the market.. The

structural model is controlled by the active mass damper which is driven by the DC servomotor. Numeri-

cal simulations and experimental tests are performed for the building model subject with impulse excita-

tions and earthquake excitations. The results are shown that the Fuzzy controller used in the study is

effective to reduce the vibration of structure with the frequency up to nearly 5Hz.
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Fig.1  Control model

Table 1 Rules of Fuzzy control
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Fig. 3  Parallel process
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Table 2 Frequencies and damping constants

Natural frequency (Hz)
Order Damping
FEM 5 DFM |Experiment

1 2.369 2.430 2.390 0.0064
2 7.247 7.290 7.520 0.0050
3 11.98 12.01 12.7 0.0045
4 15.90 15.92
5 18.47 18.48

i N
st order 2nd order 3rd order
------ 5DFM
Expermental

Fig. 4  Vibration modes
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Fig. 6  Block diagram of control system
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Photo. 2 Set up of structural vibration control

L SRHE NS IMEETHSL, TheDT7 o
JEEEA/DEBBICIVTINVEBCEREL
N=VFrarvta—gickh I, avFa—A
DOEEHREAEIC B W T, MEEIEE— NEIZLD
BIRENE— FOMEFICEIT 2, S5 E2HS
LTHIREIE—NOHEE L T3,

(4) Fuzzy #im R — K

Fuzzy HlfHl > A 7 4 % EEHE T, EBRT L2012,
Fuzzy W%k N— F v 27 TETEE 5 Fuzzy #im

— R Z2FET 2. A% T Fuzzy #i@m+~— F FB
-3098 (4 & S HE) 2V, Zhid, &%
BRI E =Y F LIV 2 — Y TEHICETE
RO ENLDTH S,

#eam R 1d MAX-MIN &EGREEE 2 RA L, HE
BEARFBELERAV WS . T8bb, FF&L—
N EDFER (HH) 2 MAXEIC X 280k > T
HET S, RIEREI NV TEIZEFD TRV EHS
T 58NV —NVHTIORKIE% KD, Fuzzy £ 71 %1FEK
T 5. BB Fuzzy /10 5 E.OBRIC & - THEEE %
FtHE L, Fuzzy #smOHIEST LT 5.

(B)ar bu—7DRENE

SO 3 RIRE £ TEREIEONR & L CHIfEY R
T AR LT, DY AT LTI, Fuzzy $l#oa
yra—JNN—=VYFrarea—gEHVnS, F0O
fewarru—SOHEERERERTLE, ZOVA
7T ADHIEFRET B 2 IREFUCIZ LR H 2, 22T
avbu—7OERBEEEEL KR, 33.3Hz
THDZ LrHERLL

6. MIERRIT & ER
6. 1 >IalL—aricddhlEMRDKE
Yial—varTi, AT 2EENORE

BOIERE 2RIz, -7 3R A4 %£0.005& L,

1K, 2W, BIUVIWRHTENZUEEY T R

MAAAAMR

RIQHRX

RN ot

(a) 1st order vibration

A/ANAX
0

(b) 2nd order vibration

.....

(c) 3rd order vibration
Fig. 7  Effect of vibration control (At=0.005)

(b) 2nd order vibration

1.0

A/ANAX
0

i Ii‘ll“ AL l‘\m;.m‘ A I H

(c) 3rd order vibration
Fig. 8  Effect of vibration control (At=0.01)

&4, HAHCERIREREIC & - 25, HIEE T
RBAEDINERRLI b DTH 5, BB HEZIZ2008/H
HELEDO 6 MRHERRL TS, BRI %,
MG ERETH S, 1R, 2WIREOSE, 13T
TRCHIETETWS, 3WIREBOSGE X, MHIEHEE
W AR I 3R E I E 23 KI10% & TR S LT
3, EENANTIE, 1R, 2RBIUVIXREFHET
T HIBEZNR A FHN TV B

Wiz, FEZAZ0.0ICEELT, YIav—va



114 by 3 P T A SR STl SO T S

Fig. 9 * Acceleration of vibration table

Fig. 10 Top floor acceleration respose of building
model(At=10.03)
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Fig. 11 Effect of vibration control, by experiment
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Fig. 12 Top floor acceleration of building model
by experiment
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