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Seismic Isolation of Combined System of Continuous Girder-arch
Railway Bridge Using Friction Pendulum Bearing

XIA Xiu-shen

(School of Civil Engineering , Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: The seismic isolation of combined system of continuous girder-arch railway bridge is
studied with friction pendulum bearing (FPB). Based on the characteristics of the system, the de-
sign principles and methods for seismic isolation of combined system using FPB is proposed. The
nonlinear time history analysis method is used for the analysis of isolation effect. The results
show the maximum seismic moment and deformation of the vault can be significantly reduced by
using FPB in longitudinal direction. The reduction of isolation is greatly influenced by input
ground motion in transverse direction .
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Fig.1 Principle of pendulum motion,
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Fig. 2 Structure of friction pendulum bearing.
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Fig. 3 Hysteretic loop model of friction pendulum bearing.
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Fig. 4 Front view of the bridge.
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Fig.5 Spectrums of input ground motions.
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Fig. 6 Displacement time history at vault in longitudinal

direction.
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Fig. 7 Deformation time history in at vault longitudinal Fig. 8 Moment time history at arch springing in longitudinal

direction. direction.



LI -
0000 ] TN SRR BRI A

E 100007 AR - BRE TS 43 #7 ek i B 5 () A

Lk ﬂim’s{;\‘:ﬁ&ﬂﬂ"w"‘m‘mm,A _ (2) MR 0 B 342 IR B T D

= R SR 0 45 5 L0 K AR
Rt 5 T i B 5 L A L
20000} AR 0K 0 B 14

20 25 30 35 40
i {E) /s

B9 ##r& 1/4 2HB BT EHAE

Fig. 9 Moment time history at 1/4 arch rib in transverse

direction.
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Fig. 10 Displacement time history at vault in transverse

direction.
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