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Fig. 1 The layout of the bridge
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Tab. 1 Constitutive relations between the nonlinear

connection components

JEBR /KN RO /mm s NI, 0 R S

F

B g A Y (kNemm') kN
5% SZf 1000 1000 3 3 — 7 000
WEhEE 1000 1000 3 3 — 7 000
w453 — 2 — — —
ek 24 9 2 2 35 —
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Fig.2 Finite element analysis model of the track-bridge
system of the high-speed railway
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Tab. 2 Dynamic characteristics of the finite

element analysis model

FREAE  AW/s W%/ Ha TSR TBU
1 0. 63 1.59 BRI 475 3h
2 0.53 1.89 BEARGL 16) XF
3 0. 46 2.17 G X Bk
4 0. 40 2.50 TEAACRE 41 5%
5 0.31 3.22 PNk
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Tab. 3 Types of the selected ground-motion records and their parameters
ey} iR 44 PR Bl Lo WiZHE/km  PGA/(em - s72)  PGV/(em -s™") PGD/cm (PGV/PGA) /s
Chi - Chi TCU052 - E 0. 66 350. 76 151.21 210. 44 0. 44
Chi - Chi TCUO87 - N 6. 98 111. 66 40. 48 34.07 0.36
I ik eh 2 Chi - Chi TCU068 — EW 0.32 501.96 249.59 297.15 0.50
Chi — Chi TCUO052 — NS 0. 66 438.42 172.33 226.58 0.39
Chi - Chi TCUO75 - EW 0. 89 325.67 109. 56 96. 61 0.34
Chi — Chi TAP094 - E 108. 95 63. 06 — — —
Chi — Chi TAP003 - N 102. 39 105. 63 — — —
LK SR 2 Chi - Chi KAU010 - N 98. 16 30. 89 — — —
Chi — Chi ILA0O3 - N 92. 81 70. 56 — — —
Chi — Chi ILA004 - N 88. 89 62.72 — — —
Chi — Chi TCUO78 — EW 8.20 438. 81 40.24 30. 28 0.09
Chi - Chi TCUO08Y - E 9.00 346. 62 34.99 18. 68 0.10
STk v NORTHO009 TAR360 0.37 54.79 3.03 0.22 0. 06
Chi - Chi TCUO71 - EW 5.80 518.53 52.30 16. 05 0.10
Chi - Chi TCUO72 - EW 7.08 468. 05 71.93 50. 36 0.15
Northern Calif 07 PGS075 36. 67 164. 64 — — —
KOBE OKA000 87.00 77.27 — — —
Wi 1Y KOBE OKA090 87. 00 59.05 — — —
Kern County TAF111 38. 89 176. 40 — — —
Northridge — 01 STM090 26. 45 865. 34 — — —
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Fig. 3 The acceleration-time history of the selected records (a) and their Fourier spectrums (b)
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Tab. 4 Lateral relative displacement of the rail

) AR X 7R AR LS/ mm
EEfLE
EGlkeh m KA RSk il ES)

0* & 3.10 2.62 1.92 1.28
1984 2.07 1.15 1.13 0.55
248 0.51 0.31 0.33 0.27
3t 0. 46 0.31 0. 30 0.27
44 1.82 1. 00 0.91 0. 54
1A 3.02 2.54 1.88 1. 44
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Fig. 5 Lateral relative displacement of the track
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Geometrical Irregularity of High-speed Railway Bridge Tracks
Considering Seismic Spectrum Characteristics
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Abstract

Taking a typical five-span simply supported beam bridge of the high-speed railway as an example, a refined fi-
nite element model of high-speed railway bridge-track is established. According to the spectral characteristics of dif-
ferent types of ground motions, near-field-pulse type, near-field non-pulse type, far-field long-period type and or-
dinary type are selected. The ground motions with different spectral characteristics are input, and the nonlinear
time-history analysis of the structure is carried out to explore the influence of different types of ground motions on
the residual deformation of the track. The results show that the ground motions with different spectral characteristics
have different effects on the residual deformation of the track, and the structure is most sensitive to the near-fald
pulsetype ground motion. Under the action of various types of ground motion, the transverse residual deformation
law of the rail is similar, and the residual deformation is the largest in the middle part of the whole bridge. The ver-
tical residual deformation in the mid-span of each span bridge is much larger than that of the pier (abutment) po-
sition. The position of the beam joint is the weak part of the track, and the residual deformation of the gauge has an
obvious sharp mutation at the connection of the beam body of each span. When PGA >0. 2 g, the track deformation
under the action of various types of ground motion increases with the increase of PGA. When PGA =0. 38 g, the
bridge has entered the plastic state, and the influence of ground motion type on track residual deformation is re-
duced.

Keywords: high-speed railway bridge tracks; residual deformation; spectral characteristics; nonlinear time

history analysis



