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Theoretical and experimental investigation on irregular

curved bridge with floating system
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Abstract: The bridge structure is seriously damaged due to strong motion earthquake, and the irregular
curved bridge is response more obvious. According to the above, a new seismic system of the irregular
curved bridge-floating seismic system has been proposed and the basic concept was elaborated at first.
Secondly, the basic mechanical model of the system was established and dynamic equation of the system

was derived. Finally, a 1/20 scale curved bridge model with floating seismic system was been built and the

W% A #3:2017-09-15
ESUHE:EHKHAR = E4 (51508453) ; # R i U Z B2 H AR IR I H (KJ1601019) 5 8 P i F Al B2 5 A i BRI
1 H (cste2015jcyj A00022 . cste2017jeyj AX0085) 5 5 PR 1T i 8 A1 38 A BA & 1% 31 %) 20 H (CXTDX201601034) ; H
DR = ke 2 [ = U J2g I 1 445 ) 9l 9 i 9 45 22 4= B 3 AT BA i [ (17ZP08 , 17RC06 ,17ZZ03)
EE B 545 (1988 . 55 1 4 . BT 45 4 4R 8y 2 1 5 17 O R WF 57 - E-mail : yanleil 988413@163. com,
Received:2017-09-15
Foundation item: National Natural Science Foundation of China (No. 51508453); Science and Technology Research
Project of Chongqing Municipal Education Commission(No. KJ1601019); Natural Science Foundation
Project Chongqing CSTC (No. 2015jcyjA00022, 2017jcyjAX0085); Innovation Team Construction
Project of Chongqing (No. CXTDX201601034); Project of Disaster Prevention, Reduction and Safety
Innovation Team of Engineering Structure in Three Gorges Reservoir area of Chongqing Three Gorges
University(No. 17ZP08 ,17RC06 ,17ZZ03)
Author brief; Yan Lei (1988-), PhD, main research interests; structural vibration control and disaster prevention and

mitigation, E-mail ; yanlei1988413(@163. com.



104 + REHR YL KB TE

% 40 %

shaking table test was conducted with different seismic waves. The results show that, peak acceleration at

the top of the pier decreased to some extent compared with the top of pier after the bearings sliding, the

maximum reduction rate was 65%. During the test, the relative displacement of pier beam was larger, so

the design of the anti fall beam device should be focused on. After the test, there was no serious damages

such as beam falling and collapse. It indicates that the seismic performance of the floating seismic system

was satisfactony and it could be used for designing curved bridges in high seismic intensity areas.

Keywords:irregular curved bridge;floating seismic system;shaking table test;seismic behavior
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Fig. 2 Simplified model of floating seismic system
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Tab.2 Parameters of earthquake waves

bR i 8] FEIF /s PGA/g PGV/(m=+s™ 1)
Imperial valleyive #f  1979-10-15  Sup-Superstition mountain, CA, Station USGS 0286 28. 36 0.182 8.045
Taft 3% 1952-07-21 Kern County, California earthquake ,Station 095 30. 00 0.176 17.545
El-Centro 1940-05-18 El Centro California 30. 00 0.341 38.126
LZ 3 AN 20. 00 0.185 11.710
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Fig. 12 Acceleration comparison of pier and beam (0. 25g)
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Fig. 13  Acceleration comparison of pier and beam (0.75g)
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