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Seismic Response Analysis of Continuous Girder Bridges Considering Orbital Constraints
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Abstract: In order to study the seismic response law of continuous girder bridge and track system of high—speed railway, an integrated
model of line and bridge considering track constraints is established with continuous beams and T-beams of a high—speed railway as the
research objects, and the seismic response of seamless lines of continuous girder bridges under consistent excitation is studied, the effects
of longitudinal resistance, pier stiffness and support type on the seismic response of beam-—rail system were discussed. The results show
that the track constraint will increase the low—order longitudinal self-vibration frequency of the structure, which has less effect on the
vertical and transverse frequencies of the structure; the orbit constraint has a greater impact on the internal force of the structure, and the
shear force at the bottom of the pier is reduced by 27. 56% ; the position of the beam joint is the unfavorable position of the rail; the small
resistance fastener has a significant effect on reducing the longitudinal force of the rail; the stiffness of the pier can significantly reduce the
relative displacement of the beam rail ; the friction swing isolation bearing can significantly reduce the bending moment of the bottom of the
continuous beam fixed pier, and the friction swing damping isolation isolation bearing can be arranged only on the main pier from the
economic point of view; The traveling wave effect has a greater impact on the track system, and at the same time has different degrees of
influence on the bending moment of the pier bottom.
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Fig.1 T beam + continuous beam section dimensions
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Table 1 Comparison of self-resonance characteristics

- TCHE LR A AR
4R/ He PRIUAFAE Wi/ Ha PRIUFFAE
1 1. 060 LY 1.139 LY
2 1.193 LRI 1.212 LY
3 1.280 B 1.278 LR
4 1.291 RIHE A7 30 1.488 NI A0
5 1.543 R A 2 1.542 DA A 2
6 2.110 RIF R 25 2.110 DA Al 2
7 2.305 LRI 2.310 LRI
AL AL
8 2.363 N%%} p 2.362 VJIJI{@;;% a5
? 2.3% wfﬁéi%i;es 2. 389 wi%éi%i%e;
10 2. 840 Rl 5 1 25 2. 881 WAL 128 2

M 1, HEPLHEAR)E, s —.
BriRi AR e, S SRR B O i SE R T
TR INE 0] Y Mz 2l ol T A b JC 48 4R % O 9
WZHRAE, 4-TF T RGN W, 454 A IR0
FIR, EEH IR TR, BT 45 R T 4 116 A 4 1)
R 1] W JEE A X T R SR A A R T L, e
A 2T SROGH AT SR R R ) K% 68 1) AR B SR/

3 MRERTRNURGMAL

3.1 #HEXTLEM A S Fa

WFFERE XA R EE R N T B2, XA O
LR T MR F 8 (17#80) | 3% 20 0 [ e
(19#8850) BURSY 1 DL ISUR B HE#EAT LU, 45 2R
K4, B S fros,



128 WK 254 FI

38 %

4, B S AH, ZEHEARGHEERT
174, 190U A MIBUR BY ) 1o /)N, Horp 174#
URE 25 40 B RS /DN 23.17%, BUR 85 3 d5c KO /)
21.54% . 19#3BUE 5 5 S R/ 25.02% , B EY 77
T KB/ 27. 56% ., Ut B BFILAE 24 SO0 b i FH T 19 [
SEBUN A FERLME T, 1T LA B QR 45 44 43 40358 43 b
=1, R R & M X A SR R AT PR T R R
2% R R R,

1.0x 10* Tk
A
E 5.0%x10° |
Z
2
B
-5.0x10° - )
0 _’; lé) 15 2‘0 25 30
FiF[a)/s
(a) BURT4E
Tekh
A
1x 10

B F1/kN

-1x10* |

0 5 10 15 20 25 30
FiF[a)/s
(b) BURE A

4 17#BURR hxTEE

Fig.4 Comparison of internal forces of pier 17#
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Fig.5 Comparison of internal forces of pier 19#

3.2 #HE LM R
G RUE X AT R EE A BL RS e, X R
JEAILTE 2 o I % S T T U AL S AT LR, 4

HBAE 6 s,
0.02 T
fHH
0.01

0 5 10 15 20 25 30
i i) /s

B 6 BMAIFBXILL

Fig. 6 Pier top displacement comparison
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Table 2 Maximum longitudinal force of the rail in critical positions
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Fig.7 Rail longitudinal force at beam seam position
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Table 3 Small resistance fastener arrangement scheme
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Fig. 8 Maximum rail longitudinal force
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Fig.9 Fixed pier bottom bending moment
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Fig. 10 Beam rail relative displacement
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Fig. 12 Influence of traveling wave effect on the longitudinal force of a rail
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Fig. 13 Influence of traveling wave effect on the bending
moment at the bottom of the pier
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