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Seismic Effect of LRB Base Isolator on Bridges
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Abstract

The purpose of this study is to analyze the seismic effects of Lead Rubber Bearing base isolators
on bridges. Base isolation is the tool to minimize the effect of earthquake before the seismic force
is transfered to the structure. Currently, many structures including the buildings, power plants,
and bridges, were built and planned with base isolation method. The simple model is developed
for bridges with Lead Rubber Bearings. Equations of motion are solved by Newmark f method.
Springs representing the base isolators are assumed as bilinear springs and piers are modeled
as nonlinear springs implementing Q-HYST model. Analysis is performed for the selected bridge.
El Centro (N-S) earthquake(1940) is used. Deck displacement, pier ductility and pier shear force
are calculated for the various Lead Rubber Bearings.
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=43 d) 53.69 mm
gBA (F) 1707.54 kN
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IR# | 485y F, K, K4
FA(mm) | A Emm); (kN) | (kN/mm) | kN/mm)
50 0 - 1.76 -
70 0 — 1.25 -
90 0 - 0.98 -
110 0 - 0.80
130 0 — 0.68 -
150 0 - 0.59 -
170 0 - 0.52 -
190 0 - 0.46 -
50 50 17.3 13.71 2.11
70 50 17.3 9.75 1.50
90 50 17.3 7.60 1.17
110 50 173 6.18 0.95
130 50 173 5.22 0.80
170 50 17.3 4.55 0.70
50 75 389 16.31 2,51
70 75 39.1 11.63 1.79
90 75 39.2 9.03 1.39
110 75 39.3 7.41 1.14
130 75 394 6.24 0.96
150 75 395 540 0.83
170 75 39.6 4.82 0.74
190 75 39.8 4.26 0.66
50 100 69.5 20.15 3.10
70 100 69.6 14.35 2.21
90 100 70.0 11.20 1.72
110 100 70.3 9.10 1.40
130 100 70.7 7.73 1.19
150 100 71.2 6.63 1.02
170 100 715 591 0.91
190 100 720 5.20 0.80
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