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Abstract: In cross-sea projects, continuous girder bridges with coexisting high and short piers are u-
sually used to connect the main navigation channel bridge with the non-navigable span bridge. The
difference in height of each pier not only leads to inconsistent deformation of each pier, but also une-
ven distribution of inertia forces generated by the superstructure on each pier. In pursuit of investiga-
ting the longitudinal dynamic response and damage modes of each pier column of isolated continuous
slope bridges, a continuous slope bridge in a cross-sea project is taken as an example. The effect of
material non-linearity on the bridge pier is considered. Friction pendulum bearings are provided at the
pier and girder joints to establish an isolated system. The curvature ductility and the ultimate allowa-

ble displacement of the bearings were used as damage indicators to quantify the seismic performance of
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the slope bridge with and without seismic isolation systems under macroseism. The results show that:
compared with non-isolated slope bridges, the fundamental period of isolated slope bridges increases,
the natural vibration characteristics of isolated slope bridges are basically similar to those of isolated
flat bridges, the vibration modes are dominated by the displacement of the main girder and the ben-
ding deformation of the pier is small; the amplitude of the dynamic response of the isolated slope
bridge is significantly reduced, and the unbalanced distribution of inertia forces caused by the coexis-
tence of high and short piers is significantly improved, but there are still some differences in the am-
plitude of the dynamic response of each pier column due to the change of pier height; when the bridge
is subjected to macroseism, the pier of the non-isolated slope bridge is damaged before the bearing
and the short pier is damaged before the high pier, while the damage state of the isolated slope bridge
subjected to macroseism is the same as that of the isolated flat bridge, and their piers and isolation
bearings are not damaged.

Key words: isolated continuous girder bridge; slope bridge; material nonlinearity; seismic perform-

ance; failure mode
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Fig.3 A cross-sea continuous slope bridge ( Unit;cm)

b A 28 3 S R 08 308 XS R AL, S
A T AR A, KT 16 7% S RIEE R 100 KN« mm ™" 3
B FRAVFALRS 9 50 mm,

R P A R S S ST 2 B T B A 1 R R
PR AR, PR S RS2 S0 Ay R P A A2 ) 6
U U4 PR o 7285 S I R A 5 A B8O D
A B P ) S 3R BE SR S e, G 28 A BRI
PRI SR BT [ 30 Mpa, RIS R I 1,

F

\ )
\

K4 IR TR
Fig.4 Bilinear restoring force model
T K HRIIR R E 5 Koy ARSI 5 Ko R 55 3R 5 Dy Ay Jo IR AL
# 3Dy RO



H2H PINELIAE SRR 20 R S B RSB AR S M R R 1 3 A 19
Rl EEBEEREXESH
Table 1  Parameters of friction pendulum seismic isolator
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Fig.5 Finite element model of the bridge
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Table 3  Failure classifications
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Table 5 Ratio of standard deviations of seismic response of

continuous girder bridge under rare occurrence

earthquake
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