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Abstract: Under earthquake action, the pounding between adjacent main beams can change the
dynamic response of an abutment-approach bridge-rigid frame continuous girder bridge system.
To explore the influence of structural parameters (structural form of main bridge, pier height,
span number of approach bridge, expansion joint spacing, etc.) on the pounding effect at expan-
sion joints and seismic response of bridge structure, we considered an actual prototype bridge as a

research object. We considered the dissipation of pounding energy, the interaction between pile
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and soil, and the interaction between abutment and backfill behind abutment and established the
nonlinear behavior of bearing and pier, a finite-element model of the abutment-approach bridge-
rigid frame continuous girder bridge structure system was established using CSiBridge, and elas-
tic-plastic dynamic analysis was carried out. The analysis results reveal that the stress of the main
pier varies with the different structural forms of the main bridge, and the stress of the continuous
girder bridge becomes more reasonable when the height difference between adjacent main piers in-
creases. With the increase in pier height, the dynamic difference between the main approach
bridges increases, and the pounding effect becomes more significant. The increased number of spans of
the approach bridge and the increase in the spacing between expansion joints cause the pounding effect at
the expansion joints to increase and decrease, respectively. The enhancement and weakening of the poun-
ding suppression effect also cause the decrease and increase in the internal force and deformation of rigid
frame piers, respectively, but have a negligible effect on other piers.

Keywords: pounding; seismic response; rigid frame continuous girder bridge; structural parameters
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Fig.1 General layout of bridge (Unit: m)
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Fig.2 Elastoplastic dynamic analysis model of the structural

system of continuous girder bridge

PSS e 2R ) 6 P i 3 P T ASE U 5 9 Al AR T S A
A 2R e = AR 35 4 BN B AR R PR R T AL
(JTG/T 2231-01—2020) ) 4 7 13 % JH 0 A8 3 9 1
i [0 ity 2 AL, v 23 5 S e T IR 37 A2 B 0.003 m;
[i] 7 7 AR S e 38 o 2 RO T S 3 A F B A
W RS FZEN 5% 2h B i 2 PRy 2 M E
FEHGEY, a5 6 EHEMEMCRERA
Duncan-Chang JE4k P A #4 3¢ & & X 1) Multilinear
Elastic Link B0 #F A7 B AR 2R AR & R X
A S5 B o 3 =X O FE 3 iR .

p:;-u @)

1 u

E+R[Pun

Xfp WERERTETWLET ;0 HEFE LK

HIAKERLRS s P RAE T T BB 88 LR 15K

WILRWIEE s R, 286 R4 0 0.8, o AR 4l TR 52

PR 2 4 B2 BT 5% WE LS (JTG/T 2231-01—

2020) Y] IS MBI AR WU RE K Mg sh 5601 P
254

0 02 0.4 06 0.8
y/m

B3 HesFLmattmgias
Fig.3 Spring model for the interaction between

abutment and back soil
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Fig.4 Kelvin pounding element and contact force relationship
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Fig.5 Time-history curve of synthetic seismic wave
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Fig.6 Target response spectrum and response spectra

of selected seismic waves
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Table 2 Cross-section analysis data
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458 263 617 0.76 306 111 0.8 278 942 10.4 147.4
5 58 254 385 0.7 320 150 0.9 319 491 14.5 9.6
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I [A)/s
B8 AWHGiHari
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Table 5 Period ratio of main approach bridge under

different working conditions
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WO /m /s TIEJE 31 /s 54 TE 1 /s Lt
1 24.95 1.6 1.4 1.1 1.4 1.1
2 34.95 2.2 1.4 1.6 1.4 1.6
3 44.95 2.9 1.4 2.1 1.4 2.1
4 54.95 3.6 1.4 2.6 1.4 2.6
5 64.95 4.5 1.4 3.2 1.4 3.2
6 74.95 5.4 1.4 3.9 1.4 3.9
7 84.95 6.5 1.4 4.6 1.4 1.6
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Fig.9 Influence of pier height on peak pounding force

of expansion joint
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Fig.10 Influence of pier height on displacement at pier top
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Fig.13 Influence of expansion joint spacing of main approach bridge on pounding force
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Influence of expansion joint spacing at abutment on pounding force
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Influence of expansion joint spacing on displacement of pier top
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Influence of expansion joint spacing on bending moment at pier bottom
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