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Abstract: Dynamic responses analysis of an irregular structure under multi-dimensional seismic excitations is studied,
in which the seismic excitations are constructed by equivalent excitation method, while the non-stationary features of
the input power spectral density both in time domain and frequency domain are considered, and the characteristics of
local site are also incorporated in the model. The simulation of a typical frame-tube building is carried out; the results
demonstrate that those factors mentioned are very essential to the dynamic responses of the structure.
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Figure 2. Three-dimensional finite element model
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Figure 1. Structural plan of the first floor
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Figure 3. The top five mode shapes of structure
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Figure 4. Frequency components on each period of stationary
random excitation stationary random excitation
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Figure 5. Acceleration time-history curve of stationary random
excitation stationary random excitation
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Figure 6. Frequency components on each period of non-stationary
random excitation stationary random excitation
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Figure 7. Acceleration time-history curve of non-stationary ran-
dom excitation stationary random excitation
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Table 1. The maximum inter-story drift of structure under different excitations (m)

® 1. FEIRE TEBN RS R

B SZFNEILRE St [ IN RS TR fi
ST X Ifl Y il X Il Y il Zi X fil Y il
X 1/654 1/2256 0.0708 0.0001 0.0053 1/805 1/570000
Y 1/2857 1/529 0.0043 0.0840 0.0053 1/13256 1/842
XY - - 0.0718 0.0714 0.0053 17794 1/790
XYZ - - 0.0719 0.0714 0.0054 1/793 1/790
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Figure 8. Top floor displacement time history curve under station-
nary random excitation
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Figure 9. Top floor displacement time history curve under
non-stationary random excitation
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Figure 10. Top floor displacement time history curve (R = 15 km)
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Figure 11. Top floor displacement time history curve (R = 10 km)
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