TNV T T4 TRHHEEEEIC L 5 ERE Y ILOHLE XIS

Using Fully Active Mass Dampers in High-Rise Buildings to Withstand Earthquakes
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The attenuation of oscillations over a long period of time in high-rise buildings during earthquakes has become a subject
requiring attention. IHI has studied the application of active mass dampers, which are mainly used for wind-induced vibrations,
for seismic response control. This paper introduces mechanisms allowing structures to withstand earthquakes through the use
of fully active mass dampers. First, the concept and mechanism of fully active mass dampers are explained in simple terms.
Then, the merits of a control method that operates in combination with the driving method using fully active mass dampers with
displacement control, are explained from the point of view of seismic response control. Next, after explaining the control method
used for seismic response control, together with a presentation of the results of a single unit test conducted on the ground, data
from an actual system that monitored the 2011 off the Pacific coast of Tohoku Earthquake is introduced and its performance is

evaluated.
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Fig. 2 Exterior view of a linear motor mass damper
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Fig. 3 Control system of a mass damper that uses displacement control
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Fig. 1 Mechanism of a fully active mass damper and exterior view of two-axis mechanism
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Fig. 4 Relation between control intensity and frequency response
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Fig. 5 General concept of the control system

(a) EMINEE

—_ =N

w o n S

S 3 & 3
T T

HNFREE (cm/s?)
I
g o

—100 -
- 150 -
~200 I I I I | |

EE M (s)

(b) BJEI~ RAZAL
—  FEIE
EHEAE
——- LEHRAMu—r ORAHE

EE M (s)

B X HERRIBITLWEI~ ADEYZEE)

Fig. 6 Dynamic behavior of a moving mass during an earthquake
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Fig. 8 Controlled time-history responses monitored during the 2011 off the Pacific coast of Tohoku Earthquake
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Table 1 Maximum values for building acceleration and the displacement
of a moving mass
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