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Abstract

A theoretical analyzing approach about vibration mitigation system, a 20 storey structure with va-
riable dampers, was presented, and it was solved with software prepared with Matlab language.
Results show that the system could have more notable vibration mitigation effect, which could still
be optimized with reasonable increase of Cimax- A larger camax corresponds to larger seismic mitiga-
tion efficiency and larger semi-control forces. Seismic mitigation efficiency was generally 25% -
45%, with relatively even distribution along structural height. Semi-active control forces for both
simple Bang-Bang and optimized Bang-Bang are approximately the same, with ones for optimized
Bang-Bang slightly larger.
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Figure 1. Structural model
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Figure 2. Structural analysis model
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Figure 3. Mode diagram
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Figure 4. Time histories of structural seismic dynamic response (simple Bang-Bang algorithm)
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Figure 5. Time histories of structural seismic dynamic response (optimal Bang-Bang algorithm)
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Figure 8. Structural seismic dynamic response (optimal Bang-Bang)
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Table 1. Control mode vs seismic dynamic response

=1 ERIARA SRR M

B Bang-Bang % Jii 2

fdi ¥ Bang-Bang At Bang-Bang Pkl

BE Rk ok B2 A R A BEREIEE MR REARE R

/mm 1% /m-s 1% /mm 1% /m-s /% /mm /m-s
0~1 15.89 32.72 3.34 —27.78 15.49 34.42 1.31 49.89 23.62 2.61
1~2 15.74 32.57 13.06 —155.14 15.34 34.26 2.39 53.29 23.34 5.12
2~3 15.50 32.20 6.83 7.52 15.11 33.92 3.29 55.42 22.86 7.39
3~4 15.17 31.90 10.59 -12.41 14.79 33.63 3.99 57.60 22.28 9.42
4~5 14.75 31.82 9.30 18.12 14.39 33.47 4.67 58.86 21.63 11.36
5~6 14.22 31.76 12.12 6.03 13.92 33.20 541 58.09 20.84 12.90
6~7 13.61 31.38 20.56 —46.95 13.38 32.54 6.09 56.50 19.83 13.99
7~8 12.90 30.59 29.85 —103.22 12.76 31.37 6.73 54.20 18.59 14.69
8~9 12.11 29.29 25.36 —57.90 12.06 29.58 7.37 54.11 17.13 16.06
9~10 11.27 27.59 17.47 -1.28 11.31 27.34 7.98 53.72 15.57 17.25
10~11 10.38 26.14 14.72 17.46 10.50 25.29 8.54 52.11 14.06 17.83
11~12 9.46 27.26 9.33 47.42 9.65 25.82 9.02 49.21 13.01 17.75
12~13 8.52 30.09 11.44 33.16 8.75 28.19 9.40 45.12 12.18 17.12
13~14 7.54 33.29 9.86 39.03 7.80 30.99 9.68 40.11 11.30 16.17
14~15 6.54 36.28 10.02 34.80 6.80 33.71 9.92 35.39 10.26 15.36
15~16 5.50 38.85 10.14 34.89 5.75 36.09 10.18 34.66 9.00 15.58
16~17 4.44 40.99 10.31 36.60 4.67 38.03 10.44 35.81 7.53 16.26
17~18 3.36 42.48 10.45 41.61 3.54 39.39 10.65 40.53 5.84 17.90
18~19 2.25 43.55 10.54 45.09 2.38 40.39 10.79 43.83 3.99 19.20
19~20 1.13 44.05 10.58 46.99 1.20 40.84 10.85 45.62 2.02 19.96
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