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Effects of Isolation Bearing on Seismic Responses of Beam
Bridge with Different Pier Heights
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Abstract In this paper the nonlinear dynamic responses of a continuous beam bridge with seismic isolation
and one with regular bearing were analyzed by using the finite element program SAP2000. During analyses

effects of isolation bearing on seismic responses of beam bridge with different pier heights were considered.
Responses of the bridge with isolation bearing were compared with the one using regular bearing. The results
showed that the use of isolation bearing improves the anti-seismic performance of bridge. The internal forces of
pier substantially decreased for the low pier.
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Fig.3 Dynamic analysis model of bridge
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Fig.5 Restoring force model of friction pendulum bearing
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Fig.7 Artificial earthquake acceleration time history
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Fig.8 Designed response spectrum and acceleration
response spectrum obtained by artificial

earthquake acceleration time history
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Fig.9 Displacement response spectrum

in damping ratio of 5%
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Fig. 10 Regulation that the pounding bottom shear
changes with the height of pier

1
Table 1 Effects of isolation bearing on the
pounding bottom shear of bridge with
different pier height

/m /N (2) /(1)
(1) (2)

10 3050. 342 545.492 0.18
20 1067. 861 476.553 0.45
30 789.036 569.083 0.72
40 668. 108 529.716 0.79
50 739.310 545.746 0.74
60 611.104 472.100 0.77
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Fig. 11

Uariation of that the pounding bottom

bending moment the change with

of the height of pier

3
Table 3 Ratio of isolation bearing deformation

and the displacement of superstructure

/m /m /m
10 0.120 168 0.125 028 96.1%
20 0.126 097 0.161 564 78.1%
30 0.114 691 0.232 205 49.4%
40 0.091 370 0.325 552 28.1%
50 0.089 107 0.538 802 16.5%
60 0.071 514 0.771 497 9.3%

2
Table 2 Effects of isolation bearing on the
pounding bottom bending moment of
bridge with different pier height
/(KN * m)
/m (2) /(1)
(1) (2)
10 31 474.411 4 439.461 0.14
20 20 693.756 7 958.736 0.38
30 15 947.061 9579.113 0.60
40 14 329.230 11 058.787 0.77
50 15 745. 156 13 487.916 0.86
60 15 781.936 14 184. 698 0.90
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Fig. 12 Effects of the height of pier on longitudinal

seismic response of isolation bearing

bridge’s pier and superstructure
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Fig. 13 Hysteretic curve of isolation bearings
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Fig. 14 Uariation of the displacement of
superstructure with the change of the height of pier °
15
° Fig. 15 Calculation diagram of self
vibration characteristic
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Table 4 Variation of that equivalent fundamental
period with the change of the height of pier
T'=2m /M5 (7) /m 10 [ 20 [ 30 [ 40 | 50 | 60
M, ) /s| 3.0 | 3.6 | 47 | 6.3 | 8.4 | 10.8
s 1.5 2.7 4.1 5.9 8.1 10.5
/s | 1.0 | 2.1 | 3.7 | 5.6 | 7.9 | 10.4
1 2
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