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Abstract

To evaluate the damping effect of instantaneous optimal AMD control, a theoretical analysis model
about instantaneous optimal active control of a 20-storey structure with AMD system was pre-
sented, and it was solved with software prepared with Matlab language. Results show that an in-
stantaneous control algorithm could exhibit more notable vibration mitigation efficiency. It is
recognized that expecting vibration mitigation efficiency could be reached with an optimized
combination of Q and R values, the weight ratios of state variables and controlling force vectors
respectively. When @ = 1e8 and R = 0.1, the controlling force on top storey could reach 7.9% of
storey gravity load. The same seismic mitigation efficiency and time history of dynamic response
could be exhibited both from the two types of control algorithm. While the efficiency for LQR algo-
rithm will not be affected by sample time step, the instantaneous optimizing algorithm will do.
Moreover, effect from time delay of outer distribution will make dynamic responses amplified.
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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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Table 1. Control mode vs seismic dynamic response

=1 EHARASHRI AR K

N Q=1e8, R=01 Q=1e9,R=0.1 T
(;j«g) FEHAMFE B BEIEE Ak ERME S 8 BEEE KR RBEGE REnEE
/mm 1% /m-s 1% /mm 1% Im-s? 1% /mm /m-s
0-1(1) 14.32 39.322 7.59 —190.80 4.30 81.78 8.02 —207.28 23.60 2.61
1-2(2) 14.13 39.356 7.79 -52.15 4.32 81.46 8.03 —56.84 23.30 5.12
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2-3(3) 13.80 39.738 7.53 -1.89 434 81.05 8.06 -9.07 22.90 7.39
3-4(4) 13.35 40.135 8.16 13.38 435 80.49 8.09 14.12 22.30 9.42
4-5(5) 12.85 40.509 9.01 20.97 434 79.91 8.10 28.95 21.60 11.40
5-6(6) 12.39 38.297 9.20 28.68 431 78.54 9.00 30.23 20.08 12.90
6-7(7) 11.83 40.253 9.04 35.43 4.27 78.43 7.83 44.07 19.80 14.00
7-8(8) 11.14 40.108 9.97 32.18 419 77.47 7.64 48.03 18.60 14.70
8-9(9) 10.32 39.649 11.06 31.30 410 76.02 7.47 53.60 17.10 16.10
9-10(10) 9.48 39.231 11.75 32.08 3.98 74.49 7.27 57.98 15.60 17.30
10-11(11) 8.97 36.383 11.98 32.70 3.83 72.84 7.05 60.39 14.10 17.80
11-12(12) 8.49 34.692 11.82 33.60 3.65 71.92 6.90 61.24 13.00 17.80
12-13(13) 8.02 34.262 11.30 33.92 3.44 71.80 7.14 58.25 12.20 17.10
13-14(14) 7.50 33.628 10.46 35.43 3.18 71.86 6.89 57.47 11.30 16.20
14-15(15) 6.85 33.495 10.26 33.38 2.86 72.23 6.54 57.53 10.30 15.40
15-16(16) 6.04 32.889 10.25 34.30 247 72.56 6.49 58.40 9.00 15.60
16-17(17) 5.07 32.669 11.13 31.72 2.02 73.17 6.46 60.37 7.53 16.30
17-18(18) 3.95 32.363 11.99 33.02 154 73.63 6.45 63.97 5.84 17.90
18-19(19) 2.71 32.08 12.77 33.49 1.04 73.935 7.66 60.10 3.99 19.20
19-20(20) 1.37 32.178 13.17 34.15 0.53 73.762 8.62 56.90 2.02 20.00
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Figure 3. Time histories of structural seismic dynamic response
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Figure 4. Q vs structural seismic dynamic response
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Figure 5. R vs structural seismic dynamic response
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Figure 6. Q and R vs. structural seismic dynamic response
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response
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Figure 8. Comparison of the ideal instantaneous and the actual instantaneous optimal control seismic dynamic
response
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