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Abstract; Aimed at the complexity of the effects of the multi-degree-of-freedom series-parallel- Il inerter sys-
tem (SPIS-Il ) on the damping and reliability of structures, the dynamic responses of the energy dissipation
structure were studied with the power spectrum quadratic decomposition method. The reconstructed equations
of motion were decoupled with the complex modal method to obtain unified solution expressions in the frequen-
cy domain for the responses of structural displacements and velocities, structural inter-storey displacements

and inter-storey velocities, inter-storey shear forces and inter-storey displacement angles. The analytical solu-
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tions of power spectrums and spectral moments of the above responses were obtained with the quadratic de-
composition method for the power spectrum. With a 16-storey actual structure as an example, the correctness
of the power spectrums and spectral moments was verified. Finally, based on the displacement standard devia-
tion and the analytical solution of the spectral moments, the effects of the inertial system parameters on the
structural damping were explored, and the dynamic reliability was analyzed. The results show that, the pro-
posed SPIS- Il structure has good vibration damping effect and reliability.

Key words: series-parallel- I inerter system ( SPIS-II ) ; stochastic seismic response; complex modal method;

Oth~2nd order spectral moments; Clough-Penzien spectrum
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Fig. 1  The structural calculation diagram
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Table 1 Structural dynamic reliability

oor zero-order spectral moment Ist-order spectral moment 2nd-order spectral moment aructural dynamic reliability
/(107 -m?) /(107 -m?+s7") /(107 -m?+57%)
1 1.289 89 5.307 92 4.336 70 0.999 999 99
2 2.172 01 8.082 16 5.464 36 0.996 745 34
3 1.977 02 6.554 71 3.715 54 0.998 281 83
4 4.350 01 13.256 9 6.515 65 0.987 597 19
5 4.033 20 11.933 6 5.538 19 0.993 317 28
6 3.701 03 10.880 3 4.980 16 0.996 953 28
7 3.370 76 10.083 5 4.686 89 0.998 896 34
8 3.046 64 9.470 34 4.537 06 0.999 720 98
9 2.725 98 8.953 31 4.437 67 0.999 960 07
10 2.404 80 8.480 55 4.360 38 0.999 997 70
11 2.079 13 8.043 30 4.366 77 0.999 999 97
12 1.740 31 7.594 79 4.531 23 0.999 999 99
13 1.370 18 6.907 11 4.716 54 1
14 0.952 46 5.567 50 4.399 76 1
15 0.510 79 3.386 29 3.026 79 1
16 0.145 52 1.048 24 1.014 54 1
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