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Abstract: In this paper, a novel electromagnetic inertial mass damper (EIMD) is applied to realize
the practical semi-active control of a real-life eccentrically braced high-rise building structure sub-
jected to outward dynamic loads such as earthquake. Then, we present a feasible semi-active con-
trol strategy based on a linear quadratic regulator (1LQR) active control algorithm. The coupled
torsional responses of the structure with EIMDs are analyzed at different EIIMD installation positions.
Finally, the feasibility and effectiveness of the new control strategy is demonstrated by its application to
a real-life 24-story irregularly reinforced concrete frame-shear wall structure with EIMDs, for which the

El Centro earthquake records are considered. The simulation results show that (1) the proposed semi-ac-
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tive control strategy is effective and feasible compared with the traditional active LQR control method,

and (2) the torsional angle and torsional angle acceleration responses of the structure are obviously sup-

pressed by optimizing the installation positions of the EIMDs.

Keywords: electromagnetic inertial mass damper (EIMD) ; eccentric high-rise structure; semi-ac-

tive control; torsional response, LQR active control
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Table 1 Basic parameters of the eccentric high-rise structure
b B M ettt J MIEE K xx NI K i B ey /m
/(X10° kg) /(X110 kg « m?) J(X10° Nem™1) /(X102 N+ merad 1) ey ey
1 6.5 4.3 7.5 5.0 2.4 0.8
2 6.5 4.3 7.5 5.0 2.4 0.8
3 6.5 4.3 6.0 4.0 2.4 0.8
4 6.5 4.3 6.0 4.0 2.4 0.8
5 3.0 1.3 6.5 4.0 1.8 0.6
6 3.0 1.3 6.5 3.0 1.8 0.6
7 3.0 1.3 5.0 3.0 1.8 0.6
8 3.0 1.3 5.0 3.0 1.8 0.6
9 3.0 1.3 5.0 3.0 1.8 0.6
10 3.0 1.3 5.0 3.0 1.8 0.6
11 3.0 1.3 5.0 3.0 1.8 0.6
12 3.0 1.3 4.5 3.0 1.8 0.6
13 3.0 1.3 4.0 3.0 1.8 0.6
14 3.0 1.3 4.0 2.0 1.8 0.6
15 3.0 1.3 4.0 2.0 1.8 0.6
16 3.0 1.3 4.0 2.0 1.8 0.6
17 3.0 1.3 4.0 2.0 1.8 0.6
18 3.0 1.3 4.0 2.0 1.8 0.6
19 3.0 1.3 3.5 2.0 1.8 0.6
20 3.0 1.3 3.5 2.0 1.8 0.6
21 3.0 1.3 3.0 2.0 1.8 0.6
22 3.0 1.3 3.0 2.0 1.8 0.6
23 3.0 1.3 2.0 1.0 1.8 0.6
24 3.5 1.5 2.0 1.0 1.8 0.6
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Fig.5 Comparison of displacement time-history curves at Fig.6 Comparison of time-history curves of structural

the top floor of structure (relative to the ground)
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