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Study on structural dynamic response under near fault ground
motion with different time-frequency characteristics

Han Miao Zhao Minghe Du Hongkai® Jiang Jinwei

(Beijing Advanced Innovation Center for Future Urban Design, Beijing University of
Civil Engineering and Architecture, Beijing 100044, China)

Abstract: The dynamic response of the anti-seismic structure and the seismic isolation struc-
ture Coupled equipment under the action of seismic waves with different time-frequency charac-
teristics is studied, and the wavelet analysis of the test data of the five-layer steel frame shaking
table model is carried out. The results show that: the dynamic response of the main structure is
directly related to the time-frequency characteristics of seismic waves; due to the filtering
effect of the main structure and seismic isolation bearings, the dynamic response of the equip-
ment is significantly affected by the time-frequency characteristics of seismic waves, but there
is no direct correlation; isolation can reduce the amplification coefficient of the equipment by
moving the frequency of the device away from the frequency of the main structure; the vari-
ation trend of the acceleration of the main structure after coupling the equipment depends on the
seismic wave energy distribution with different time-frequency characteristics.
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Table 1 Parameters of lead rubber bearing
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Fig. 1 Test model

(a) Size of elevation ; (b) Size of plane; (c) Anti-seismic test model; (d) Seismic isolation test model
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Table 2 Frequency of test model

ZERIZEI G WiRMz PR RR
F 4k 2.84 -
B FEEHH A A 2.62 8.00%
Bl Ky sy) 2.71 4.68%
45K 1.41 -
Bz B Ll feyta | 1.25 11.61% B 3 BRI AL RS
FEERR G2 1.41 0

Fig. 3 Location of acceleration sensors on the floor
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Table 3 Basic information of seismic waves selected in this study

PEERICSRITS RO E4S G My W2 /km
165 1979 Imperial Valley-06 Chihuahua 6.5 7.3
185 1979 Imperial Valley-06 Holtville Post Office 6.5 5.4
766 1989 Gilroy Array #2 Gilroy Array 6.9 10.4
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Fig. 4 Time-frequency diagrams of seismic waves No. 165 (a), No. 185 (b) and No. 766 (c)
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Fig. 5 Floor acceleration under the action of different seismic waves

(a) Seismic wave No. 165; (b) Seismic wave No. 185; (c¢) Seismic wave No. 766
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Table 6 Acceleration peaks and its amplification of the devices in seismic-resistant structures within several
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PEER B 2NN BB/ (e s7°) B2 BE O R AL
SRRV i HB A ES Iz, H—HiB =B A
165 2.86 1.00 5.66 1.23 7.47 1.68
185 1.64 1.46 4.43 1.22 6.17 2.00
766 1.86 1.31 2.94 1.23 6.59 1.56
F 7 WRRREEHY UL A AR ARBE I 1 A I R U (B OR R 8K
Table 7 Equipment acceleration in the characteristic frequency band of
equipment in a seismically isolated structures
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185 0.43 0.95 1.62 1.19 11.2 1.82 0.36 0.78 1.29 1.06 3.21 1.75
766 1.4 1.26 2.46 1.12 13.11 1.59 1.18 0.27 2.36 1.03 3.12 1.47
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the action of different seismic waves
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