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Abstract: In order to reduce the seismic response of the main components of the long-span
suspension bridge under the action of earthquake and reduce the seismic damage risk of the

structure, the reasonable seismic structure system of the long-span suspension bridge was
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determined in the conceptual design stage, according to the characteristics of suspension bridges,
3 different forms of central buckles and 4 different restraint systems at the beam ends were
proposed. For a single-span suspension bridge with a main span of 640 m, the finite element
analysis software was used to obtain the displacement responses of the end of the stiffening beam,
the mid-span and the top of the tower, and the internal force responses of the tower bottom and
key components under different restraint systems. On this basis, the effects of different restraint
systems on the seismic performance of suspension bridges were evaluated. The results show that
setting the central buckle can affect the longitudinal drift characteristics of the stiffening beam,
and reduce the longitudinal seismic displacement of the stiffening beam. The seismic axial force of
the flexible central buckle exceeds the limit, which makes the central buckle invalid, and the rigid
central buckle will cause the local stress of the stiffening beam to be too large. Compared with the
case without the central buckle, the installation of the buckling restrained brace in the midspan of
the long-span suspension bridge reduces the maximum longitudinal seismic displacement of the
beam end by 35.29%, and the longitudinal bending moment and shear force at the bottom of the
bridge tower by 9. 47% and 2. 88%, respectively. The combined arrangement of the buckling
restrained brace and the longitudinal viscous damper at the beam end reduces the maximum
longitudinal seismic displacement at the beam end by 68. 68%, and the longitudinal bending
moment and shear force at the bottom of the bridge tower by 36.5% and 23. 6% , respectively.
The transverse buckling restrained braces are arranged between the end of the stiffening beam and
the bridge tower, which reduces the maximum transverse seismic displacement at the end of the
beam and the mid-span by 73. 9% and 48. 16 % respectively compared with the case where elastic
cables are installed, the transverse bending moment at the bottom of the bridge tower is reduced
by 17.55% compared with the case with elastic cables, and the transverse shear force is reduced
by 27.31% compared with the case with dampers. The research results can provide reference for
the seismic design of bridges of the same type. 5 tabs, 18 figs, 22 refs.

Key words: bridge engineering; constraint system; nonlinear time history analysis; suspension

bridge; aseismic design
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Fig.1 Forms of common central buckle
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