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Experimental Study on Connected Control Method Taking Account of Low of Similarity with Real Building
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In this paper, a novel combination of structures for connected-control mechanism (CCM) is
presented. By coupling base-isolation and ordinary structures, the vibration suppression effect of
CCM is expected to be expanded, while the stroke of base-isolation layer is hopefully suppressed.
Experimental structures and CCM mechanism using magnetic dampers are built and excitation
experiments are carried out. The effects of the numbers and locations of the dampers are examined.
In this experiment the low of similarity is introduced to correspond to realistic buildings.
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(a)‘Conventional St. (b) Base 1solated St.
Fig. 1 Schematic of controlled structures

Table.1 Natural frequencies of controlled structures
1st bending mode

St.A 3.24[Hz]

St.B 2.40[Hz]
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Fig. 2 Controlled structures
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Table.2 Comparison the Parameter Structure with Model

Assumed Experimental
Structure Structure
Height [m] 30 0.9
Area[ni] 555 0. 04
Weight [kg] 6.7x10 5.5
Freqizrcl;a[:lz] 1.67 4.36
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(a) Permanent magnets (b) Copper conductors
Fig.3 Magnetic Dampers
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Fig. 4 Time responses of acceleration

Table.2 Peak of acceleration
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Fig. 6 Time responses of relative displacement

Table.3 Peak of relative displacement

iz KAE (mm)
El Centro Kobe
P 7.98|  28.45
<)V F10 8.73 28. 44
~ LT 20 10. 27 32.16
< L F 30 12. 13 33. 4

7 i [/s*1 (R] Centro) i [m/s"1 (Kohe)

E—7
ABRTE L3 BAKTE L ABRTE L H BHHTE L

A Bift A Bi%t Al Bl A Bift

el 6.3 [5.69  [6.78 |12 [11.86  |10.53  [14.49  |18.40

~JVF10(5. 49 5.32 3.88 4.37 11.25  ]10.00 |11.28 |11.76

~JVF2015.86 5.13 3.71 3.91 10.85  ]10.29  19.08 10. 52

~JLF30[5. 84 6.19 4.19 4.09 9.90 10.08  ]10.01  |8.97

PLEDOFEFR XL Y, El Centro . Kobe EMIKIZEIT S,
AP E AT LA O ABEATAR., BIEZ AN LELAEDB

BREATEE O NEE DO ©— 7 AR LT\ D Z LR ENTz.

T, R &~ VT EAE A LT B L~ L T RS I CHHTE
BSOMBEEEZMZ D Z ENTETCNDTZD, F U3 HERE
TWAZ ENFHERTE L. RITKEBRFER) BT LT Fig.
5 OICIREREE &~ L F 20 O F 52 2SN 0 W L1 FRE s
Table. 3 124 B°— 7 fED#E B2~

PLEofER L | BRIEHILEE  Efs filE 2 Lo o e —
TEDRS TR oT2h, RBEEOMMEIIRE < 2>TND 2
EWRbonD. Flh, AT THRIET S & T 10,
< ILF 20, wF 30 E X UNEERL LTV L IChERE
DEMINRKEL 7o TND T ENRGGInoTz.

6. %5

Alal, EBICHERT 5 X B REANC S & iz s iliE
L. ZOMEREZMRRE L7z, EBRRER LV | JRfi &~ /L7
FEREA LLiE 35 & | BHIEEIEE X2 TOHAIZB T
FHEETDHIETMAHZENTETND.

Fio, REBERBOBMIZNTHET L ETRE ST
Wb, ZHUFARIFAF L0 E AT 30 £ TH U REZRD )
7B, EOMERGIY T 77, RERITIA bhid
SleEBFBZbhD.

PLE 2 SUSRMEE £ CORBRRER & kT2 & #kiaie
ARSI T LT a2, EMEMEma—8H L Tnab.
o T, B ICBUE LTz & 2 XA & i35 LT
PEFRD TR, IEFICHERE L CWA Z il T & 7=, £ 72,
FEATHIFE T S LTI EBER 72 R F A — 2 THRHETH
5 EDHER ST

Table. 2 725, HFERFIZIEEEEY L 0 REEED IZHIIR
N LR N TV DEAN A S,

SAEEOBREE LT, BRI TLESI L Ll
WEDONEENRH E VM N2 ERFET b,
FoT, &%, BAHRICES I REFEZITO., Frizien
RERGFT L. ZONARE TGl hE DY TR ER %
1TV, HIRMEREZ IRFET 5.

7. 2B 3R

DIwanami, K., Suzuki, K.(1993), Vibration Control
Method of Parallel Structures Connected to Each Other
with Damper and Spring, Trans. Of JSME, Ser. C,
59,2975-2980

2)Inada, S.(2008),Basic Research on Semi-Active
Connected Control System Using MR Dampers to Improve
Its Practicability. Nihon University, Tokyo, Japan, 2008,
Master’s Thesis.

3) Masudo  M(2012), Research on Complementary
Connected Control Method for Base-isolated and
Conventional Structures utilizing Multi-storey
connections.

4) JLAF—ERHR - BB O M LM, B, (1973),
p.1-143.

804



