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THE TIME INFLUENCE OF CORRELATED SEISMIC ACTION ON
STRUCTURAL RESPONSE
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Abstract: Seismic action is generally decomposed into horizontal motion components and vertical motion
components. Under the action of these two motion components, external excitation and parametric excitation
processes may be experienced when the structure undergoes large deformation. Although these two incentive
processes are completely related, it is often assumed that the two incentive processes are completely independent
in the past research in order to simplify the analysis. A single-layer frame structure is studied. The correlation
between external excitation and parameter excitation is considered, and a more accurate structural random seismic
response is obtained. The influence of this correlation on the structural response is analyzed. Starting from the
vibration equation of the structure, the cumulative moment truncation method is used to solve the non-stationary
seismic response of a single-layer frame structure under the excitation of Gaussian white noise and filtered white
noise. The results show that when the simulated ground motion is closer to the actual Gaussian white noise
process, the influence of seismic correlation on the structural response is more obvious.
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Fig.3 The influence of correlation between external excitation
and parametric excitation on mean square value of
displacement response
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Table 1 System response with the change of correlation
coefficient

W%, ELX,1/(x10°)  E[X7]/(x107)  ELX 2]/(x107)

-1.0 72.834 75.210 761.916
-0.9 65.561 75.222 761.966
-0.8 58.284 75.232 762.012
-0.7 51.004 75.242 762.052
-0.6 43.723 75.250 762.086
0.5 36.439 75.257 762.116
-0.4 29.153 75.263 762.140
-0.3 21.866 75.267 762.158
-0.2 14.578 75.271 762.172
-0.1 7.289 75.272 762.180
0.0 0 75.273 762.182
0.1 -7.289 75.272 762.180
0.2 -14.578 75.271 762.172
0.3 -21.866 75.267 762.158
0.4 -29.153 75.263 762.140
0.5 -36.439 75.257 762.116
0.6 -43.723 75.250 762.086
0.7 -51.004 75.242 762.052
0.8 -58.284 75.232 762.012
0.9 —-65.561 75.222 761.966
1.0 —72.834 75.210 761.916
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Table2 Structural response considering seismic action
correlation (Filter white noise)
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Fig.5 The influence of earthquake action correlation on the
structural response equilibrium position
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