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Nonlinear Responses and Seismic Isolation Analysis
of a Curved Bridge Considering Pounding Effect

LI Jin ,LIU Songbo ,ZHANG Jiaolei , ZHANG Shuqi

(School of Civil Engineering, Xi’an University of Architecture and Technology,Xi’an,China,710055)

Abstract; A herringbone curved bridge in Zhenba County, Shaanxi Province is studied, and the
relevant mechanical performance analysis is carried out to provide reference for the seismic design
of such bridges. Firstly, a refined finite element model of the herringbone curved bridge is
established by considering the pile-soil interaction. It is verified by the displacement response of
shaking table test. Multiple direction ground motion input is used based on direct integration
method , the mechanical properties of main girder, pier top and pier bottom of curved bridge with or
without considering pounding effect were compared and analyzed. Finally, the seismic isolation
performance of the curved bridge is further studied by installing viscous dampers. The results show
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that if considering the pounding effect,the pounding force is the largest when the input direction of
seismic wave is 150 °;with the increase of the width of the expansion joint, the pounding force
between the main girder decreases ;the displacement of the main girder and pier top is significantly
reduced by the pounding force,while the internal force of the pier bottom is little affected by the
pounding force ;the viscous damper can effectively reduce the pounding force and displacements of
the girder, which has obvious influence on improving the seismic performance of the herringbone
curved bridge. The direction of seismic wave input and the width of expansion joint have obvious
influence on the pounding force between main beams. The main girder and pier top of herringbone
curved bridge are easy to be damaged under the pounding,and viscous dampers can be installed to

limit the displacement of girder and pier top.

Key words; curved bridge ; pounding effect;time history analysis method ; viscous dampers
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Fig. 1 Plan of herringbone bridge
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Fig. 4 Section dimension of herringbone bridge substructure
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Fig. 6 Finite element model of herringbone bridge
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Table 2 Peak displacement table of main girder in midspan m
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Fig. 8 Relative displacement of main girder

MIE 8 ol LUt AH T 5 o) i 52 A
P, ) = 1] 75 1 T A QA7 2 1] ) AH
XA AR FE ] — RPN, L S
B [HLE (] A X 8 R T LM 5 E [TIE ]
MAHXS RS . AL T B IHE, E4A4F 5 E M
ETERTE L U AME M PR BT 3 %

e

(a) B R BRI



976 Tk B SOR S e AR (A R R SE R

9537 %

%
I'g g '

(b) il R AT A T R
B9 hdtriksh fulss
Fig.9 Shaking table test of curved bridge
&3 RN

Table 3 Relative displacement of main girder
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Fig. 11 The maximum pounding forces varies with
the width of expansion joint
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Fig. 14 Shear forces and bending moments of pier base
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Fig. 17 Shear forces and bending moments at pier bottoms
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