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ABSTRACT

With recent development of technology of high stiffness material and the structural design, the
construction of high rise structures such as tall building, tower has increased. = The more flexible
and slender structure is vulnerable to the internal and external dynamic loads induced by
earthquake, wind and traffic load. There have been great effort and many researches to minimize
the influence of dynamic loads on the structure. The traditional and stable method, the application
of the passive damper, is not able to comply with various dynamic loads, while the mass damper

which active control technology is integrated can effectively comply with load types.

Therefore,

the application of active control of huge structures with AMD(Active mass damper) or HMD

(Hybrid Mass damper) is increasing.

Up to now, most of actuators are servomotor and hydraulic actuator.? But it is known that the
electromagnetic actuator applies non contacting control force, which makes the control system
easier with no characteristic change depending on time.

In this paper, Hybrid mass damper with electromagnetic actuator was designed and applied to
building scaled structure. The performance of designed HMD tested by shake table test is included.
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Hz

Fig 3. Accelerance form of frequency response
function of scaled structure (Ist story excited
and measured)
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Table 2. Specification of HMD
using electromagnetic actuator

Specification Measured value
Moving mass block 2% 30=60 kg
mass | permanent magnet 17 kg
.. | (resistance) 217 Q
Coil L
(inductance) 120.2 mH
Electroma
gnet |Mag Upper +0.120 Tesla
netic
flux Lower ~-0.105 Tesla
Back emf constant 7.20 V/(™%)
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fig. 6 Type of acuator for AMD, HMD
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Poak accelerstion on shake table
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300} “=—= Uncontroiled

Fig.7 Peak acceleration on shake table
(Uncontrolled: 209.21 gal, Controlled: 211.13 gal)

Peak acceleration on 2nd story (m2)

400 [{ 291.01 ok, C 160.09 gal)

Fig. 8 Peak acceleration on 2nd story (m2)
(Uncontrolled: 291.01 gal, Controlled: 169.88 gal)

Peak acosleration 3rd story (m3)

‘w? [ 356.34 gal. C 249.681 g}

Fig. 9 Peak acceleration 3rd story (m3)
(Uncontrolled: 356.34 gal, Controlied: 249.61 gal)

Peak acceleration HMD maes (m4)
{Uncontrollad: 756.87 gal, Controlied: 543.11 gal)

Fig. 10 Peak acceleration' HMD mass (m4)
(Uncontrolled: 756.87 gal, Controlled: 543.11 gal)

memmn
120 1) {Unconolied: 1!1.5‘1“.00“&“70.08 aal)

Fig. 11 Peak HMD control force (m4)
(Uncontrolled: 111.56 gal, Controlled: 70.08 gal)
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Fig. 12 Input voltage to HMD
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Fig 13 Drift between lst floor and 2nd floor

Table 3 HMD Control effect

HMD mode
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Control Control effect
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