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Fig. 2 Stress-strain diagram of inner core steel
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Tab.3 The peak value of horizontal relative displacement

between the pier (tower) and the girder

Wi (35 ) 5 32 B A XL B de KA /m

s PR — e v
WERS . WG sk BRA
WAL EBRB s o
#BRB #BRB # BRB
178 0.3512  0.1181 0.3142  0.0576
2B 0.3384  0.1188  0.3056  0.0664
3L 0.3440  0.1204  0.2948  0.0672
20090811 .
478 0.3544  0.1104  0.3064  0.0621
P 01856 0.2316  0.0428  0.0744
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178 0.1864 0.0828 0.1776  0.0488
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Fig.19 Bending moment time history at bottom of the pier 17
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Tab. 4 Working condition setting of BRB parameter

analyses
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Tab.5 The peak value of horizontal relative displacement

between the pier (tower) and the girder
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L7 2 N
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Tab. 6 Working condition setting of BRB parameter analyses
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Tab.7 The peak value of horizontal relative displacement

between the pier (tower) and the girder
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Fig. 28 Bending moment time history at bottom of the pier 17
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Seismic reduction effect and optimal design of BRB in longitudinal
bridge direction under seawater-seabed-cable stayed bridge interaction

CHEN Bao-kui', HE Shi-jie', DU Yu-jie', CHEN Shao-lin°, GAO Jin-he’
(1.School of Infrastructure Engineering, Nanchang University, Nanchang 330031, China; 2.Department of Civil and Airport
Engineering, College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
3.School of Civil & Architecture Engineering, East China University of Technology, Nanchang 330013, China)

Abstract: Due to the existence of a deep seawater layer in marine sites, its influence on the seabed ground vibration characteristics
and the seismic response of marine structures is significant and should not be ignored in the seismic analysis of marine structures
such as cross-sea bridges. Therefore, to determine the influence of the seawater layer on the seismic response of the structure, the
study establishes the seismic fluctuation analysis model based on the seismic fluctuation theory for the coupled seawater-seabed-
stayed bridge. In addition, considering that the marine environment may pose a threat to the durability of the damping members,
the study proposes a new type of cable-stayed bridge damping system using Bulking Restrained Brace (BRB)with excellent durabili-
ty as the longitudinal damping member, and takes the Qingzhou Channel Bridge as the engineering background to verify the seismic
response by comparing it with the floating system cable-stayed bridge model. The feasibility of the new type of seismic damping
system considering the influence of the marine environment is verified. The study optimizes the location and equipment parameters
of the BRB. The design method of BRB as a longitudinal damping member for cable-stayed bridge is further determined. It is found
that the hydrodynamic effect generated by seawater under the seismic action will amplify the seismic response of the super- struc-
ture of the cable-stayed bridge. By comparing the seismic response of the structure under different working conditions, it is con-
firmed that the best overall seismic damping effect of the bridge is achieved when the BRB is installed at the pier and tower loca-
tions simultaneously. Besides, the parameters such as yield bearing capacity of BRB also have a great influence on the seismic per-

formance of cable-stayed bridges.

Key words: seawater-seabed-cable stayed bridge coupling; bulking restrained brace(BRB) ;off-shore ground motion;seismic damp-
ing systems; earthquake fluctuations
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