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Abstract: In order to study the seismic responses of bridge structures with precast segmental
bridge piers, based on OpenSEES f[inite element analysis software, the analysis models of
continuous beam bridge with precast segmental bridge piers with top isolation and bottom
isolation were established. The isolation effect of the isolated systems was evaluated by analyzing
the dynamic characteristics, displacement, internal force, residual displacement, prestress of
prestressed bar and joint pressure of the bridge model under three groups of ground motions with
different intensities and characteristics. At the same time, suggestions for the design of pier
bottom isolation bridges were put forward. The results show that both pier top isolation system
and pier bottom isolation system can greatly reduce the displacement and internal force of the

bridge in earthquake and prolong the natural vibration period of the bridge. The bridge structure
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with pier-beam consolidation and pier base isolation has longer natural vibration period, smaller

epicenter displacement and residual displacement of pier top, which shows more superior isolation

effect, the isolation advantage of pier base isolation system is more obvious in large earthquake.

However, the precast segmental bridge pier in the bridge with base isolation system will have

greater prestressed force change, prestressed force loss and joint vertical compressive force, and

the isolation bearing should also have higher performance.

Key words: seismic resistance of bridge; precast segmental bridge pier; bridge structure; isolation

system; dynamic time history analysis
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Fig.3 Elevation Structure and Cross Section of

Specimen 2 in Literature [17] (Unit: mm)
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Fig. 6 Horizontal Load-displacement Hysteresis Curves
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Fig. 10  Structure of Bridge Pier with

Different Isolation Systems
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Fig. 13 Response Spectrum of Ground Motion Acceleration
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Tab.4 Dynamic Characteristics of Bridge Model
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Tab.5 Displacement Response Amplitude of Isolated Bridge
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Tabas 0.4g 0.071 0.065 0. 049 0.027 24.6 58.5
0.6g 0.116 0.103 0.061 0.035 40. 8 66.0
0.2g 0. 039 0.031 0.021 0.015 32.3 51.6
Taft 3 0.4g 0.098 0.077 0. 040 0.026 48.1 66.2
0.6g 0.155 0.122 0.059 0.030 51.6 75.4
0.2g 0.022 0.018 0.013 0.011 27.8 38.9
22 JH P 0.4g 0.043 0.033 0. 026 0.022 21.2 33.3
0.6g 0.075 0.066 0.039 0.026 40.9 60. 6
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Tab. 6 Internal Force Response Amplitude of Isolated Bridge
_— TC b 72 17 B 7 QU Y IS b 52 M 2 ST 7 R R R SR/ 6 | B I R AT TR 2 Y6
i 7% % 44 B - BURDY | BURS A/ | BURLY | BURS R/ | BURY | BURS R/ UK BUK UK UK
J3/kN | (kN +m) | J5/kN | (kN +m) | Jj/kN | (kN + m) i} R i)} AR
0.2g 772 3630 289 1615 335 1532 62.6 55.5 56. 6 57.8
Tabas J% 0.4g | 1061 4571 404 3302 433 2 261 61.9 27.8 59. 2 50. 5
0.6g | 1465 11 100 446 5 652 477 2 689 69. 6 49.1 67. 4 75.8
0.2g 893 3 580 374 1910 342 1333 58. 1 46. 6 61.7 62.8
Taft % 0.4g | 1374 8 081 438 6071 426 2103 68. 1 24.9 69.0 74.0
0.6g | 1912 17 170 480 8 966 450 2 335 74.9 47.8 76.5 86. 4
0.2g 438 2210 185 1026 210 1065 57.8 53.6 52.1 51.8
>k 0.4g 732 4190 372 1832 399 1902 49. 2 56.3 45.5 54.6
0.6g 900 7 000 417 2911 432 2 258 53.7 58. 4 52.0 67.7
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Fig. 14 Displacement Response Time History of
Bridge Pier Top

B 3 2 M= Sl T B = SR IR B AR E S
AR 7K P 1] B A 0 % (BB BT 3 7 v, OAS [ e {1 o 3
JEE 072 Bl b T R Bk A 0 8% U 3 2% ML AR B 19 1
HME.

FI 2 7 AT AL, X T 9 B2 OE SR BF L A
BITE 2 Ja B B0/ 9 5 A (60 8% D8 7 U {3 52
0. 6g B MR S RD T L CTIUK S 5 A AL 88 A R
WALAT 12 mm, 6] 6] B 25 BF 05 A 06 B /N 9 £
EARE VLRG| W &

Tab.7 Horizontal Residual Displacement of Pier Top

WEEMERE | BORRRARME/m | BUKRERRME/m
0.2g 0.002 2 0.001 2
0.4g 0. 005 7 0.001 6
0.6g 0.012 0 0.002 1
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Fig. 16 Joint Opening and Tension of Prestressed Bar
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Fig. 18 Joint Vertical Compressive Force Time

History Under Tabas Wave Excitation
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