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Influnce of Rail Restraint on Elasto-plastic Seismic Response
of Simply Supported Girder Bridge
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(1. Key Laboratory of Road & Bridge and Undergroud Engineering of Gansu Province ,Lanzhou Jiaotong University ,
Lanzhou 730070,China; 2. School of Civil Engineering , Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Based on the properties of multi-span simply supported girder bridges and rail system re-
straints on the high-speed railway, the rail-bridge into an organic whole model is established by
considering rail, track slab, friction between rail and fasteners, and bridge structure. The non-
linear time history analysis method is adopted to research the influnce of rail system restraint on
elasto-plastic seismic response of piers for selected spans. The results show that the effect of rail
system restraint on elasto-plastic seismic response of multi-span simply supported girder bridge
with relatively great differences among the height of adjacent piers is significant, so it is adviced
for the case that the rail-bridge into an organic whole model should be adopted in elasto-plastic
seismic response analysis.
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Fig. 1 Overall arrangement for the selected bridge structure(unit;cm).
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Fig. 2 Cross section of CRTS 1I slab rail without ballast.
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Fig. 3 Calculation models.
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Fig. 4 Calculation models for different cases.

3 WA Taft i D/D, it B&ER

TH 1 TH 2
B5

N A1 BRI 2 EERI 3 RERI 1 BRI 2 BERDS
D/ D Wit HERIE 2 13k 3, D399  5.33  4.36  3.99 5.3 6.7 6. 30
#2 WA Elcentro i D/D, WWHER D400 5.31  4.22  3.96 5.3 6.7 6. 38
. IR Im2 D40l 4.42 4.17  3.88 4.4 6.2 6.18
s Al R 2 Al MIRI1 MR 2 A3 D402 4. 45 4.20 4,00 4.5 6.6 6.68
D399 10.99  10.33  9.93 1.1 10.5 10.31 D403 4.45  4.33  4.18 4.4 7.0 7.02
D400 11.17 10.33  10.02 1.1 10.5  10.40 D404 4.44 449 4.35 6.2 4.5 4. 40
D401 10.04  9.53  9.26 10.1 9.9 9. 94 D405  4.45  4.61 4,52 5.6 1.0 0.98
D402 10.04  9.69  9.48 10,1 10.3  10.40 D406 4.45  4.69  4.66 6.2 4.5 4,50
D403 10.08  9.82  9.67 10.1 1.0 1110 D407  4.44 474 4.78 4.5 7.1 7.22
D404 10.04  9.90  9.83 8.6 5.8 5. 66 D408 4.45  4.77  4.88 4.5 6.6 6.98
D405 10.07  9.96  9.96 6.9 2.0 1.95 D409  4.45  4.80  4.98 4.5 6.3 6.73
D406 10.07  10.02  10.08 8.6 5.8 5.78 D410 4.44 4,85 5,11 4.5 6.2 6. 43
D407  10.05 10.09  10.21 10.2 113 11.57 D411 4.42  4.86  5.14 4.4 6.2 6.33
D408 10.06  10.15  10.33 0.1 10.8 1l.01
D409 10.08 10.18 10.43  10.1  10.4  10.55 FR-T R |, BEAY 3 {45 ) 7E Elcentro ¥ 1E H
D410 10,03 10.22  10.54 10.1 10.4  10.50 TFT.HAGEESE - BRI RIEERS F
D411 10.04  10.23  10.62 0.1 10.3  10.58

g
&

L

~0. 0003 0. 0002 —0. 00!

0.0001 0.0002 0.0003
1%/ [rad «+ m™]

LB EEHE R IT YW 1] B 2L LI S

L
~0. 0004

—

W

<
1

K F1/KN
s
[

wn
<

1
-0. 0002 0. 0002 0. 0004

-50

-100

-150 -

(a) R E—ih &

B 5

Fig.5 Some hysteretic curves.
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