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Influence of Friction Effect of Sliding Bearings
on Seismic Response of Continuous Beam Bridge
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Abstract: A wvariable cross-section prestressed concrete
continuous girder bridge with a span of (55+4X90+55) m
as the research object was analyzed, and the dynamic analysis
model of the bridge was established by using the software
ANSYS. Three artificial seismic waves were selected as
seismic input. Based on dynamic nonlinear analysis method,
the seismic response of the bridge and the hysteresis
performance of the bearing considering friction effect for non-

brake piers were analyzed. Then, the seismic respose of the
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bridge considering friction effect was compared with that
without considering friction effect. The results indicate that
the basin rubber bearing at non-brake pier has a regular and
full hysteresis curve under seismic action, and the shape of
After
considering the friction effect of the basin rubber bearing, the

the hysteresis curve is approximately rectangular.

longitudinal bending moment and the shear force were reduced
by 25.91% and 27. 41% respectively at the bottom of non-
brake pier. The longitudinal displacement at the top of brake
pier and the pier-beam relative displacement of non-brake pier
were reduced by 26. 15% and 25. 59% respectively. If the
friction energy dissipation of sliding bearings is not considered
for the multi-span and long-unit continuous beam bridge with
multiple sliding bearings whose reaction force is large, the
seismic response of bridge structure will be larger and the

seismic design will be too conservative.

Key words: bridge engineering; continuous girder bridge;

nonlinear time history analysis; basin rubber bearings;

friction effect; seismic response; finite element method
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Fig.2 Finite element calculation model
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Tab.1 Parameters of acceleration response spectrum
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Fig.3 Three artificial seismic waves
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Tab.2 Mechanical parameters of basin rubber bearing
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Fig.5 Hysteretic model of sliding friction bearing
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Fig.8 Hysteretic curve of sliding bearing at non-brake pier
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Tab.3 Maximum internal force response and its relative seismic isolation rate
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® 0. 230 0. 275 —19. 57 0. 256 0. 261 —1.95
@ 3. 430 2. 560 25. 36 1. 470 1. 070 27.21
@ 3. 660 2.710 25. 96 1. 520 1. 100 27.63
@ 3. 900 2. 870 26, 41 1. 570 1. 140 27.39
@ 0. 638 0.573 10. 19 0. 402 0. 301 25.12
® 0. 465 0. 397 14, 62 0. 245 0.190 22.45




M ¥F K % 2 m(E AR 2B %46 %

584
501 041
...... *ﬁ .
. . — R
£ 25 E 02fF nE |
Z Z
T 0 2
S
g m25T 1
=30 10 20 30 40 —045 10 20 30 40
B IRl /s B IRl /s
a @5 Hr b OS5 HK
36
T 18 g
Z e
z 0 2
< <
ﬁ_l g ®
ol e
=365 10 20 30 40 4 10 20 30 40
ARl /s A TE) /s
c DEHI d @SHHE

9 BHBUERING [0 L AR TR £k

Fig.9 Longitudinal bending moment’s time history curves at the bottom of pier
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Fig.11 Longitudinal displacement’s time history curves at the top of pier
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