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Abstract

In this study, the experimental test results are given to confirm the control efficiency of the linear control algorithm used for
designing the active mass dampers(AMD) which are supposed to be installed at Incheon international airport control tower. The
comparison between the results from test and numerical analysis is conducted and it was observed that the AMD showed the control
performance expected by the numerical model. The effects of the gain scheduling and constant-velocity signal added to the control
signal calculated by the algorithm is identified through the observation that the AMD always show behavior within the given stroke
limit without any loss of the desired control performance. The phase difference between the accelerations of the structure and the
AMD were almost close to 90 degree, which implies that the AMD absorbed the structural energy effectively.
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Fig. 1 Location of the control tower and AMDs
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Table 1 Dynamic behavior of the control tower

Natural Damping
Mode | Modal mass(ton) frequency (Hz) ratio(%)
Y-Dir. 3,168 0.9560 0.6
X-Dir. 3,130 1.0231 0.6
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Fig. 2 Serviceability evaluation by ISO6897
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Fig. 3 Isometric view of AMD

Table 2 Properties of AMD

X-Dir. y-Dir.
Moving mass 10(ton) 8.5(ton)
Stroke +7.0(cm) +7.0(cm)
Control force 29(kN) 21.5(kN)
Install area 3.0m(W)=3.0m(L)*2.0m(H)/(set)
Total mass 15(ton/set)
Control method Ball Screw + Servo Motor
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Fig. 4 G, by displacement of AMD
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