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Seismic Isolation Performance Analysis of Composite Rubber Bearings in Middle and Small Span Beam Bridges
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Abstract: The plate type rubber bearing used in middle and small span beam bridge is easy to slide under earthquake, which makes the

displacement of pier and beam larger. The energy dissipation capacity and displacement capacity of composite rubber bearing are relatively

high. The seismic responses of composite rubber bearing and plate rubber bearing under different working conditions are studied by

pseudo—static test and finite element analysis. The results show that composite rubber bearing can effectively prevent the bearing from

sliding in middle and small span beam bridges, the bending moment of the pier and the displacement of the bearing are significantly

reduced.
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Table 1 Combination of rubber bearing style

ke Al A2 BI B2 Cl c2
31X/ mm 280%x280x63 280x280x63 280x280%63 400x400x75 190x 190x52 285%285%86
22 X/mm 400%x400x85 400x400%85 400%x400x85 212x212x110 350x350x85 500%x500%110
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Table 2 The damping ratio and the horizontal equivalent stiffness of the bearing style
ke RoF/mm RIEE o5 L/ % DR AE R fEL % T 1] JF J1/MPa SERLBHR L/ % IKFAE R
Al 400x400 56.9 172 59 5.9 10. 1 1. 65
A2 400x400 56.9 172 59 6.9 10.5, 12 1.57, 1.52
Bl 400x400 56.9 172 48 5.9 9.2 1.12
B2 400x400 72.1 145, 172, 195 59 5.9,59,.59 12.2, 12.9, 14.2 0.72, 0.67, 0.62
Cl 350%350 41.7 95, 146 59 10.2, 10.2 10.2, 11.7 1.45, 1.10
C2 500x500 41.2 95, 146 59 10.2, 10.2 8.2, 11.2 2.15, 1.65
390%390 — — 59 — — 2.65
*ﬁiﬁﬂi 340%340 — — 59 — — 2.10
490x490 — — 59 — — 3.15
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Fig. 1 Energy dissipation of two kinds of supports
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Table 3 The maximum value of seismic response of beam bridge
fibr S E2-1 E2-2 E2-3 Landers kobe chichi
. LNB -149. 80 124. 80 -91. 60 -194. 60 -75.90 -156. 80
KN #%/mm
CRB 84.70 96. 20 78.20 156. 90 -64.50 -102. 50
LNB 79.10 55.70 11.90 —47. 60 -6.00 -24. 60
AR/
AR B/ CRB 11.00 3.40 0.26 0 2.00 5.10
LNB 12023.70 13497. 60 13009. 40 -13910. 30 -11709. 70 —14251. 20
t* J-“j =) 71 \j:
URBR TR CRB 6920. 10 7339. 80 7808. 10 10760. 40 -6660. 40 7789. 50
LNB 0. 69 0.78 0.75 0. 80 0. 67 0.82
tg “~ =) )2- Al
URRRBIRSH CRB 0.40 0.41 0.43 0.62 0.41 0.43
LNB 2.20 1.79 1.32 2.82 1. 11 2.27
B 5 K SRR RS
RSB CRB 0.53 0.59 0.48 1.01 0.42 0. 65
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