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Experimental Evaluation of Distributed Complementary Connected Control Method with Spring Element
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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 study, springs are added to obtain further vibration

suppression effect. Excitation experiments are carried out.
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(a)‘Coilventional St. (b) Base isolated St.
Fig. 1 Schematic of controlled structures

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

St.A 3.80[Hz]

St.B 2.15[Hz]

F7o, FEEOUBITEST D 7o OITHEED OB & /K
WAL, 45° T 7258 OfEY % Fig.2 (TRT.

Fig. 2 Controlled structures
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(2) Permanent magnets (b) Copper conductors
Fig.3 Magnetic Dampers
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Table.2 15t bending mode

St.A[HZ] St.B[Hz]
IEsE &S 4401 41.7
EOTA 26.9 25.5
BR8N 236 214
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Acceleration in El centro relative displacement in Kobe
Fig.7 Time responses of acceleration and
Time responses of relative displacement

Table.3 Peak of acceleration
Eleent'=7 {f[n/s"2] Kobet' =7 i [n/s 2]

A EE B F 37 ML B 5
Ak Bif Al B A Bif Ak Bl
pi3iiked 13.26 12.20 12.60 13.62 29.69 25.18 0.1 43.08
Fynk | 98 8.68 710 8.31 2030 2013 1875 21.86
Axk .55 913 6.96 6.65 1893 17.64 17.34 17.96
FYAT | 1026 9.1 11.33 1175 20,64 217 2.57 26.76
AXTF 10.02 9.64 10.59 1149 2118 19.22 217 2172

Table.4 Peat of relative displacement

2 RAE [mm]
El centro Kobe
B 2.69 10.71
AV AN o 4.41 26.86
B 1.41 7.24
AR 1.36 3.69
REXTF 1.00 2.85
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Table.5 Peak of acceleration

Elcent’—7 ff [n/s 2] Kobe t'—7 ff [n/s 2]
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3 848 9.97 1319 | 1259 | 2232 | 2363 | 2698 | 2.3
1x3 9.3 9.13 1277 | 1300 | 247 | 2256 | 2861 | 27142

Table.6 Peak of relative displacement

i KAH [mm]
El centro Kobe
3 2.21 6.43
1x3 2.60 6.28
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