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Development of Connecting Type Actively Controlled Vibration Control Devices and

Application to High-rise Triple Buildings
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A new type of active vibration control system has been developed. The active-damping bridge connects one building to
another, and actively controls expansion and contraction to reduce vibrations. The X, Y and Z Tower office buildings of the
Harumi Island Triton Square, which opened in 2001, are high-rise triple towers of 195 m, 175 m and 155 m respectively, and are
located very close to one another. With the view of increasing habitability during strong winds, the towers have been equipped
with two units of this type. This system has achieved the designed damping performance through the functional test of single unit

at the factory and excitation tests at the site.
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Fig. 1 General view of triple-tower ( X, Y and Z ) office buildings
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Table1 Vibration characteristics of towers (designed values)
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Fig. 2 Arrangement of active-damping bridges
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Fig. 3 Orbits of acceleration response for the Y-Tower
(' Wind direction: 285 degrees ( north-northwest ))
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Fig. 4 Analytical results of habitability evaluation

H-30OO0OOooOooogoooo

3. Joobobooono

0 5000000000000 - (a)0i000000
00 -(b)I0000000000O0000 500 - (c¢)O
00000000000000

gogo + 340 kN

googo 37kW x 20
goooooo +01m

gooobooo +24md0 O00000O0O0O0O
gogono 080t

goboooboooobooobooboboooooDoo
gobobobob Mboooboobobooboboooo
goobobboooobbbooooboboboooooo
gooobobobboooooobobobbboooooooo
goboobob 2000b0b0o0b0oobobooboon
gooobobobbooooooobobbooooooooo
gobogoboobobobooboob 1 b000b000o
gooobbobbooooooobbbbooooooooo
goobbboooobbbooooooboboooooo
gooooooobobooboobooboboooboobo
goobobbooooboboboooooobboooooo
gobooboooboobooboobooobobooba
gooobbbboooooobobobbooooooooo
goobbboooobbbooooooboooooo
goooooooboobobobboooooooooooobo
goobobboooobobbooooooboooooo
gooboboboooobobbo+xolmObDOOOOOO
goboooobbooobboooobooobboooobo
+x24mbO000

0000000 Vol.43 No.l1(2003-1)



(a)

=

ooooo ooooooooono

100

oooooo

O

50

7

(c)dooooo
-100

=
&

oooooo oooao oooo _0.05

0
0oo o(m)

O

060 OUODOOOUODOOODDOOODOOO
Fig. 6 Configuration of devices used for functional tests
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Fig. 7 Measured hysteretic curve of vibration control force
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Fig. 5 General view and key components of active-damping bridge X0 h ooooooooo
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Fig. 9 Dynamic model of three towers connected with active-damping
bridges
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Fig. 10 General idea of control method
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Fig. 11 Measured free vibration responses of three towers
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Fig. 12 Measured frequency responses of Y-Tower 38th floor
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