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Abstract

Because Riccati equation in H- controller is more difficult to solve, in this paper, by using Lyapu-
nov stability theory and LMI toolbox of Matlab, an LMI control algorithm was deduced, an analysis
model of LMI optimal active control for a 20-story structure was established, and Matlab language
was used to compile the solution software. The structural dynamic response under El-Centro wave
was numerically simulated, and the effect of LMI control algorithm was analyzed from floor dis-
placement, velocity, acceleration, inter-floor displacement and AMD actuator control output side.
The calculation results show that the LMI control can effectively reduce the floor displacement,
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velocity, acceleration and inter-floor displacement response of the building structure, but it needs
to pay a certain control cost. The target damping effect can be achieved by adjusting the weight
parameters. The greater the weight is, the better the control effect is and the higher the control
cost is. The top floor control force is the largest, and the damping effect is better when a =1el2;
the amplitude of the top floor control force is 27.8% of the floor gravity load.
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Figure 1. Structural plane layout
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Figure 2. 1st, 2nd and 3rd for modal structural
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Figure 3. Time histories of structural seismic dynamic response
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Figure 4. o vs structural seismic dynamic response
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Table 1. Control mode vs seismic dynamic response
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() JREAL e BEINE LIES RIRGL ek R (g JZ L B2 g
#/mm /% S /m-s 1% #%/mm 1% J%/m-s 1% #/mm % /m-s?
0~1(1) 16.29 31.06 3.02 -15.71 5.33 77.44 3.34 -27.97 23.63 2.61
1~2(2) 16.06 31.22 5.51 =7.20 5.02 78.50 5.64 -9.73 23.35 5.14
2~3(3) 15.64 31.64 7.73 —4.46 4.59 79.94 6.72 9.19 22.88 7.40
3~4(4) 15.09 32.27 8.97 4.68 424 80.97 7.03 25.29 22.28 9.41
4~5(5) 14.48 33.02 9.65 15.13 437 79.79 7.08 37.73 21.62 11.37
5~6(6) 13.89 33.32 9.96 22.91 4.48 78.49 7.57 41.41 20.83 12.92
6~7(7) 13.19 33.48 10.02 28.38 4.56 77.00 7.79 44.32 19.83 13.99
7~8(8) 12.31 33.78 10.51 28.36 4.60 75.26 7.74 47.24 18.59 14.67
8~9(9) 11.26 34.34 11.97 25.74 4.60 73.18 7.71 52.17 17.15 16.12
9~10(10) 10.38 33.33 12.79 26.03 4.53 70.91 7.43 57.03 15.57 17.29
10~11(11) 9.99 28.95 12.98 27.16 4.47 68.21 7.32 58.92 14.06 17.82
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Continued
11~12(12) 9.47 27.21 12.60 29.01 4.52 65.26 7.01 60.51 13.01 17.75
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14~15(15) 7.65 25.44 10.47 31.92 3.65 64.42 6.96 54.75 10.26 15.38
15~16(16) 6.83 24.20 10.57 32.42 331 63.26 6.59 57.86 9.01 15.64
16~17(17) 5.80 23.08 12.16 25.26 2.88 61.80 6.65 59.13 7.54 16.27
17~18(18) 4.56 22.05 13.82 22.88 2.33 60.17 6.70 62.61 5.85 17.92
18~19(19) 3.14 21.50 14.98 22.26 1.66 58.50 7.38 61.70 4.00 19.27
19~20(20) 1.60 21.18 15.56 22.32 0.92 54.68 9.40 53.07 2.03 20.03
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Figure 5. o« vs structural seismic dynamic response
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