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by RSM and PEM
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Tab.1 Differences of the displacements of SDOF systems between RSM and PEM with different power spectra %
T<6s 6s<<T<8s 8§s T < 10s
Kaul Kaul Kaul Kaul Kaul Kaul
(p =0.50) (p=0.85) (p = 0.50) (p=0.85) (p =0.50) (p=0.85
1 1.20 10. 20 — 16.50 0.75 9.61 — 19.10 1.07 6.99 — 21.90
1 2 1.18 10. 10 — 16. 40 0.75 9.55 — 19.10 1.07 6.99 — 21.90
3 1.16 10. 00 — 16.40 0.75 9.50 — 19.10 1.07 6.99 — 21.70
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3 1.13 9.92 — 16. 20 0.75 9.43 — 19.10 1.07 7.00 — 21.90
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Fig. 2 Finite element model of Songhua River

Bridge
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Fig. 3 Internal forces distribution along the deck of Songhua River Bridge for uniform ground motion
2 3
Tab. 2 Differences of the internal forces between RSM and PEM with 3 PSD models for uniform ground motion %
P SH SV
/ Kaul Kaul Kaul Kaul Kaul Kaul
(p =0.50) (p =0.85 (p =0.50) (p =0.85 (p =0.50) (p =0.85)
/ 450 m/2.89s — 4.50 1.41 — 16. 50 4.10 6.98 —8.82 —0.35 2.85 — 11.70
/ 330 m/2.97s — 3.93 1. 66 — 16.60 — 0. 40 3. 39 — 11.50 — 0.37 1.70 — 12. 30
/ 686 m/4.42s — 1.84 3.52 — 16. 30 1.92 6. 60 —9.68 — 2.31 1. 04 — 11. 00
SJ / 222m/0.81s — 2.97 2.78 —8.04 — 0.11 3. 26 — 10.50 0. 84 2.98 — 9.15
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Tab. 3 Differences of internal forces between the iteration scheme and the Kaul method
with 2 parameters considering wave passage effect %
P SH SV
p=0.50 p=0.85 »=0.50 p=0.85 p=0.50 p=0.85
5.96 — 12.50 2.59 — 11.90 3.53 — 11. 20
5.89 — 17.10 2.71 — 11.50 2.13 — 12.00
5.31 — 14.50 5.31 — 11. 30 4.62 — 12.90
S] 3.08 — 11. 20 2. 86 — 13. 60 2.12 — 9.90
TIARS 2.08 — 11.10 5.58 — 5. 07 2.91 — 9.98
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Seismic random vibration analysis of bridges

and production of input power spectrum

ZHANG Ya-hui*', CHEN Yan®, LI Li-yuan®, LIN Jia-hao'

( 1. Faculty of Vehicle Eng. and Mech. , Dalian Univ. of Technol. , Dalian 116024, China;
2. College of Sci. , China Univ. of Mining and Technol. , Xuzhou 221008, China;

3. Earthquake Eng. Res. Cent. of China Seismological Bur. , Beijing 100036, China )

Abstract;: The equivalent power spectral density curves are transformed from the ground acceleration
response spectral curves prescribed by earthquake resistant codes. The qualities of these curves are
compared with those by the iteration scheme and the Kaul method. In addition, a modification of a
probabilistic parameter in the Kaul method is proposed. A great deal of seismic responses of
single-degree-of-freedom systems with different fundamental {requencies are investigated and
compared for all kinds of soil conditions stipulated by different earthquake resistant codes. Numerical
results are presented for the seismic response analysis of some practical bridges subjected to uniform
ground motions as well as ground motions considering the wave passage effect by using pseudo
excitation method. These results show that the precision of the Kaul method by modifying a
probabilistic parameter is remarkably improved. However, its use is still convenient and applicable to

the seismic response analysis of practical bridges.

Key words; earthquake; bridge; random vibration; response spectrum; power spectrum



