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Abstract: There are divergent items in the free vibration solution of complex damping vibration equation. The
structural free vibration responses cannot be calculated based on complex damping model, and the structural time
domain calculation results are not stably convergent. On the basis of the complex damping model, the improved time
domain motion equation can be obtained by time and frequency domain transformation. In the time step, it is as—
sumed that the relationship of earthquake acceleration is linear. By the characteristics of the improved motion equa—

tion, the improved time domain calculation method under earthquake action is put forward. The cases show that,
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compared with the time domain motion equation of complex damping model, the improved time domain motion equa—

tion can be applied to the time domain calculation of structural free vibration responses. The structural time domain

calculation results are stably convergent under earthquake action. Compared with the Fourier series method, the cal-

culation amount of the proposed method is less and the computational efficiency of the proposed method is higher.

With the increase of damping ratio, the difference between the improved time domain calculation method of complex

damping model and the time domain calculation method of viscous damping model is increasing gradually. When the

damping ratio is 0.5, the biggest relative error of structural acceleration peak values which are calculated by the two

methods is over 20% under some seismic wave.
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Fig.1 Structural free vibration responses
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Fig.2 Structural accelerations under east-west El Centro wave
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Fig.3 Structural accelerations under south—north Taft wave
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Tab.1 The difference of structural acceleration peak

values under east—west El Centro wave

N R I/ (cm-s72)

sl AR IR 2E1%
PZ1 PZ2
A 294.068 8 296.464 7 0.81
B 272.647 0 275.134 0 0.90
C 264.813 0 270.952 0 2.27
D 238.4553 244.899 0 2.63

R 2 Taft Ko EBIEATEMNMEEIEENESR

Tab.2 The difference of structural acceleration peak

values under south—north Taft wave

iR I/ (cm-s72)

sl AR R 2E1%
PZ1 PZ2
A 232.176 0 233.8739 0.73
B 220.359 0 222.883 0 1.13
C 202.961 1 207.481 3 2.18
D 174.620 1 184.065 6 5.13
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Fig.4 Structural accelerations of different methods
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values and damping ratios by different methods
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values and natural frequencies by different methods
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