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Abstract; In order to overcome the defects of beam bridge with laminated rubber bearing,such as
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insufficient limit capacity and self-reset capacity,a method of combining X-shaped elastic-plastic
steel retainer, viscous damper and laminated rubber bearing in longitudinal and transverse bridge
directions is proposed to form quasi-isolation system of laminated rubber bearing beam bridge to
improve the seismic performance of the bridge. A refined finite element model of a four-span
continuous beam bridge is established by using OpenSees. The mechanical performance parameters
of X-shaped elastic-plastic steel retainer and viscous damper are analyzed by the seismic response
of main beam displacement, column internal force, bearing shear force and displacement. The
results show that the combination of X-shaped elastic-plastic steel retainer and laminated rubber
bearing can effectively control the displacement of the beam under earthquake, and basically
eliminate the residual displacement after earthquake. In addition,under the condition of reasonable
selection of mechanical properties of retainer,the shear force and displacement of the bearing can
be effectively reduced, and the inertia force transmitted to the substructure of the bridge can be
reduced to play a protective role. The combination of longitudinal bridge viscous damper and
laminated rubber bearing can reduce the maximum displacement and residual displacement of beam
end to a certain extent by adopting reasonable parameter selection,and greatly reduce the internal
force of column,so as to ensure that the substructure of bridge is protected from serious damage.
The conclusion is that the quasi-isolation system of laminated rubber bearing beam bridge can
effectively improve the seismic performance of the bridge and solve the problem of excessive
displacement of beam under strong earthquake.

Key words:laminated rubber bearing ; quasi-isolated system ; X-shaped elastic-plastic steel retainer;
viscous damper.
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Table 1 The basic information of seismic wave
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Fig.3 The acceleration time history curve of seismic wave
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Table 2 The seismic response under different yield strength conditions

at main beam

JEMRE,  FRET EASOE ISESOE 3#UESOE 3#UESOE IR 3HEHUR

kN Uy 4/ MM Vinax/ KN U 0/ TN Vinax/ KN Upo/mMm M /(kN-m) M . /(kN-m)
PAEEE-S 270 432.6 361 433.1 438 2359.4 3067.3
0.05 Fy 135 362. 4 205 432.9 347 1910.6 2516.6
0.10 Fy, 53 249.2 141 432.5 230 1561.9 2555.1
0.15 Fy 24 217.8 123 432. 4 192 1581.0 2447.4
0.20 F, 9 186. 4 105 389.7 144 1724.0 2076.5
0.30 F), 7 110.3 62 320. 1 118 2151.2 1852.7
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Table 3 The seismic response under different post-yield stiffness ratios

. TR ISR B R 3#BA SR 3sBb B I#BUUR 3#EUHUR

o iy /MM V, . /kN Uy /MM V, .. /kN Uy /mm My, /(KN-m) M, /(kN-m)
pREE N 270 432.6 361 433. 1 438 2359.4 3 067.3
0.02 53 249.2 141 432.5 230 1561.9 2555. 1
0.04 11 267. 4 151 432.5 210 1610. 4 2458.3

0. 06 -8 294. 4 166 432.4 197 1737.3 2 436.9

0. 08 -16 319.3 180 432.4 198 1 840. 1 2333.9
0.12 -9 369.3 209 432.5 210 2202. 1 2207.4
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Fig. 18 The time history curve of end displacement

at main beam
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Table 4 The seismic response under different

damping index conditions
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0.8 432.6 365.7 2287.0
0.6 432.6 364.2 2135.3
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0.2 432.5 358.1 1745.8
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Fig. 20 The hysteresis curve of bottom section

at 1# column
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