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Study on Pounding Effect of Multi-unit Long-span Continuous Girder Bridge in
High-speed Railway under Earthquake
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(School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou Gansu 730070, China)

Abstract: In order to study the pounding effect of adjacent beams of high-speed railway multi-unit long-span
continuous beam bridge under earthquake effect, by using bearing isolation design, a 3-unit 12-span PC
continuous beam on railway is taken as the actual engineering background. The integrated model considering
the CRTS II -type ballastless track system and the traditional model without considering the track constraint are
established by using SAP2000. Based on PEER strong earthquake database, 7 seismic waves which in near
and far field with horizontal input and horizontal + vertical input modes are selected. First, using the peak
impact force and the number of poundings as the evaluation indexes, the response rules of the expansion
joints of the 2 models are discussed and the mechanism is revealed. Then, the pounding responses of the 2
models are compared considering the different clearances of the expansion joints. Finally, by introducing the
pounding influencing factor, the change of shear force of the fixed support caused by the pounding is
analyzed. The result shows that (1) the characteristic of pounding under the excitation of different seismic

waves is a large pounding and a number of successive poundings; (2) the pounding of the far-field ground
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motion disappears and the pounding in the near-field ground motion is weakened considering track constraint;

(3) whether the pounding of adjacent beams or the influence of pounding on substructure, the pulse

characteristic makes the near-field seismic effect more intense compared to the far-field seismic waves; (4)

considering the vertical ground motion, the change of the dynamic reaction force of the double spherical

aseismic bearing may cause the bearing slip increasing and then cause the increase of pounding effect; (5)

the impact of pounding on the traditional model fixed pier is more obvious than that on the isolated system. It

is suggested that for the bridges which using bearing as the isolation design in the high seismic intensity area,

the pounding effect of adjacent beams should be considered in the design and calculation of seismic isolation.

Key words: bridge engineering; pounding effect; numerical analysis; continuous girder bridge; double

spherical aseismic bearing; pulse characteristic; track constraint
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Tab.1 Related parameters of piers

s 1 /m W (B x H)
P1/P4/P10/P13 24 4.12mx9.12m
P2/P3/P11/P12 25 4.83 mx10.32 m
P5/P9 27 5.82 mx10.82 m
P6/P8 27 5.98 mx 10. 98 m
P7 27 7.00 mx11.00 m
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Fig.3 Pounding element
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Fig.4 Relationship of contact forces
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Tab.3 Selected seismic wave parameters

PGV

No. HEIT &l B V/(30m-s™') PGV/(m-s™') PGA/(m-s?) por’®
1 Imperial Valley Chihuahua 6.53 242.05 0.248 2.699 0.09
2 Kern County Taft Lincoln School 7.36 385.43 0. 152 1.589 0.10
3 San Fernando Palmdale Fire Station 6.61 452. 86 0.137 1. 121 0.12
4 Whittier Narrows Santa Fe Springs — E. Joslin  5.99 339. 06 0.344 4. 686 0.07
5 Northridge Jensen Filter Plant 6. 69 373.07 1.114 4.105 0.27
6 Chi — Chi_ Taiwan ( China) TCU068 — EW 7.62 487.34 2. 800 5. 050 0.55
7 Chi - Chi_Taiwan ( China) TCU051 - EW 7.62 350. 06 0.538 1. 602 0.34
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Fig.7 Time histories of near-field seismic wave speed
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( model 2)
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