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Table 1  Comparison of perturbation response solutions for nonsingular perturbation
Time
Displacement
Os 1s 2s 3s 4s 5s 6s Ts 8s
et sl 0 0.0903  0.2228  0.2377  0.2007  —0.0645 —-0.2973 —0.4623 —-0.2878
xact softion 0 0.0387  0.2922  0.6707  0.7587  0.2575  -0.7034 —1.4560 —1.3189
Unambi i 0 0.0934  0.2215  0.2308  0.2150  —0.0703 -0.2783 —0.4947 -0.2940
flambighous sofution 0 0.0380  0.2936  0.6840  0.7806  0.2743  —0.7295 —1.5254  —1.4037
, N— 0 0.0807  0.2198  0.2346  0.2020  -0.0576 -0.2882 —0.4581  —0.2940
ero —order perturbation 0.0381  0.2891  0.6682  0.759  0.2636  —-0.6954 —1.4523 —1.3238
Firet — onder morturbai 0 0.0904  0.2234  0.2377  0.2008  —0.0649 -0.2976 —0.4623 —-0.2880
1t T order perturbation 0.0386  0.2921 0.6706  0.758  0.2577  —0.7030 —-1.4557 —1.3190
Second — order verturbati 0 0.0904  0.2235  0.2377  0.2008  —0.0650 —-0.2977 —0.4623 —0.2879
ccond —ordel perturbation 0.0387  0.2921 0.6707  0.7586  0.2576  -0.7033 —-1.4559 —1.3189
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Abstract Using the matrix perturbation theory, it is an ideal method to apply the modal superposition method to
the dynamic equation of general damping matrix to solve dynamic response of structure. However, when the fre-
quency of the system is close to the natural frequency of the system, the damping matrix as the perturbation matrix
make the solution singular and lead to the solution failure or large error, because the dynamic equation under mo-
dal coordinates is the undamped equation. In order to solve this problem, th consider to retain some damping in
the dynamic equation of the modal coordinateshe damping is decomposed and substituted into the vibration
equationobtain the different order perturbation equation, and the perturbation equation is transformed to modal co-
ordinatesthe nonsingular perturbation method. Finally, the first-order and second-order perturbation solutions are
obtained by numerical examples, which are compared with the exact solutions. The accuracy is improved, basi-

cally tend to be the exact solution, which verifies the accuracy and effectiveness of the method.

Key words dynamics, matrix perturbation, damping matrix, non-singularity, modal transformation,

perturbation
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