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Dynamic Behavior Analysis of Bridges Considering Pounding
Between Adjacent Girders Under Seismic Excitations
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Abstract

Longitudinal response behaviors of a bridge system consisting of several simple spans under seismic
excitations are examined to see the dynamic characteristics of the bridge motions and also to verify the
effects of poundings between adjacent girders. An idealized multiple degree-of-freedom(MDOF) system
is introduced and the corresponding equations of motions are derived, which can describe the pounding
phenomena in addition to the other important aspects such as inelastic pier and foundation motions.
Using the derived equations of motions, the method to predict the response behaviors is developed. The
adopted MDOF system is found to give the appropriate information of the system behaviors under
seismic excitations. It is found that the major effect of the pounding is to reduce the relative
displacements between adjacent girders under strong ground motions, but to relatively increase them
under mild ground motions. Care should be suggested to be taken when the relative motions are
concerned under mild earthquakes due to these pounding phenomena.

Keywords : bridge, dynamic characteristic, pounding, seismic excitation, relative displacement
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P1-P2| 7.64 |11.24]|13.18|17.47|17.25(15.29

P2-P3| 7.74 | 9.87 | 9.34 | 9.95 |13.98|16.74

P3-P4| 7.64 |10.07]10.20| 8.75 |12.26|12.68
P4-P5| 7.74 |10.46]11.44116.84|15.16|15.71

P1-P2{ 5.39 | 7.26 |10.36|13.16|14.70{11.52

P2-P3| 541 | 6.90 ] 6.64 | 7.29 |11.23[14.02

P3-P4| 7.64 |11.45(11.64|10.10112.26(12.45

P4-P5| 7.74 110.44]11.63|14.76|17.17(15.80
P1-P2|{ 7.74 | 9.82 | 8.27 | 8.55 |12.07|17.34

P2-P3| 7.64 |10.40|11.33|12.26|13.11}14.50

P3-P4|-7.74 110.01]11.60[14.04{12.91(12.83

P4-P5| 7.64 | 9.06 | 8.16 | 6.41 {10.04|13.28

P1-P2| 5.39 | 7.26 |11.36|15.11|15.72{13.77

P2-P3| 541 | 743 | 7.98|7.04|9.84|11.71

P3-P4|5.39 | 7.25 ] 7.85 | 8.09 | 9.57 [11.47

P4-P5| 5.41 | 7.44 [11.18{11.09(11.38[13.13
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