% 44 B 38 T RE5 xR ¥E IR FROP RO Vol. 44 No. 3
2022 % 6 A Journal of Civil and Environmental Engineering Jun. 2022

DOL: 10. 11835/]. issn. 2096-6717. 2021. 135 &

ok il Y I S Wb w2 A T 1S 00— 15 S SRR (4R £ Ik 2

FIRF X5

(RAEIERFR EAKIEFR, &M 350118)

i B AP EGHE EGESA SRR IR AL ENREZG SR, AFRIZR
JERR AP 3t B ik kT X R M R G v e e, R R 2 A R BOR AR DL R, T S R
8932 3 o E B A, A R B Bkob S A Bk o B B0 e ik b 0@ AR 64 Bk oF A IR % W B, AFE 42 32 m A
R Bk Sk MR A B, R B %0 - E AT AR 5 TTBSAS #4745 At 5, i ik it
Wit BBTEMR R G AR Hn, ZREN AR ERFRTEEFERSREBE LR
WEM R G093 e i, L R IRe) EHRAR S IRF 5T T . AL Zouk ik R A 64 % vy B ok £ 7D
Bk b 8 20 Am Bk ok W@ AR AT ) L RARALAS ) i K T AR Bk B Aot L5 R 6947 R 2 AMRIEAR, £
MBLIR IR SR T R E R L] £ 6B e BRSO A AT, WK bk ok A =k bk o 9
W EAE R THRREM S v @i B R TRk hkob, BBk B A A 2.0 s WA A %030 A1k
FR K,

KPR FHAREIRB ;LI E 1R BRI AT AW 45 Bt A

FESY RS Uddl XHEkFRERG: A X ERS:2096-6717(2022)03-0044-10

Coupling vibration analysis of train-simply supported beam bridge
under near-field earthquake with pulse

LEI Hujun, LIU Wei
(College of Civil Engineering, Fujian University of Technology. Fuzhou 350118, P. R. China)

Abstract: Compared with the medium-field and far-field earthquake, the near-field earthquake contained
velocity pulse of high-energy, which would introduce significant displacement of the structure. To study
the influence of the velocity pulse on Train-Bridge System (TBS) of high-speed railway Simply Supported
Beam Bridge (SSBB)., the trigonometric function method was used to simulate the velocity pulse and
superimpose with the far-field earthquake without pulse to synthesize the pulse type near-site earthquake
with different pulse types, pulse periods and pulse amplitude. Taking a typical high-speed railway SSBB
with a span of 32 m as an example, the simulation was carried out by using the self-designed program of
TTBSAS. The near-field seismic velocity pulse can significantly increase the dynamic response of the TBS
of the high-speed railway SSBB, and the influence of the velocity pulse cannot be ignored in analysis of TBS
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coupling vibration in the near field. The influence of pulse type, pulse period and pulse amplitude on the

displacement of SSBB is much greater than that of bridge acceleration and train safety index, and the

influence of train on bridge cannot be considered in selection of pulse parameters. The dynamic response

amplitude of the bridge under the near-field earthquake action of double half-wave pulse and three-half-wave

pulse is obviously larger than that of single half-wave pulse, and the dynamic response of TBS is the largest

when the pulse period is 2. 0 s.

Keywords: train-bridge coupling vibration; near-site earthquake; velocity pulse; running safety; simulation

calculation
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Fig. 2 Flow chart of near-fault pulse-type

earthquake synthesis
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Fig.7 Comparison of acceleration response spectra
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Table 2 Comparison of dynamic response amplitudes of bridges under different pulse types of earthquakes
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Fig. 21 Variation of lateral force of wheelset with pulse period
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