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/] ABSTRACT /

The lead-rubber bearing (LRB) dissipates seismic energy through plastic deformation of lead core. Under large-displacement cyclic
motion, the temperature increases in the lead core. The shear strength of a lead-rubber bearing is reduced due to the heating effect of the
lead core. In this study, the seismic responses such as displacement increasing, shear strength and vertical stiffness degradations of LRB
due to the heating effect are evaluated for design basis earthquake (DBE) and beyond design basis earthquake (150% DBE, 167% DBE,

200% DBE).
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Fig. 1. Lead-Rubber Bearing (LRB)
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Fig. 2. Structural response characteristics by seismic isolation
system
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Fig. 3. 2 Node model for Lead-Rubber Bearing
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Fig. 4. Analytical model of LRB

Table 2. Size and properties of LRB used in this study

Size and Properties Value
Inner Diameter (Lead Core) 400 mm
Outer Diameter 1500 mm
Rubber Thickness 7 mm
No. of Rubber Layer 30
Vertical Load 10,000 kN
Yield Displacement 1.88 mm
Yield Strength 1046.78 kN
Shear Modulus of Rubber 0.5 Mpa
Shear Modulus of Lead 8.33 Mpa
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Table 3. Characteristics of seed earthquakes used in artificially
generating process

NO., | Year | Magnitude | Component Earthquake PGA(g)
1 (1980 5.80 A-KOD180 Livermore-01 0.1066
2 1987 6.54 B-ICC000 | Superstition Hills-02 | 0.2933
3 1999 7.14 BOL000 Duzce, Turkey 0.7662
4 (1989 6.93 BRNOOO Loma Prieta 0.5263
5 11994 6.69 CHLO070 Northridge-01 0.2148
6 |1989 6.93 CLS000 Loma Prieta 0.4975
7 11984 6.19 CLS220 Morgan Hill 0.0983
8 11980 6.33 CPE045 Victoria, Maxico 0.5722
9 [1992 7.01 CPMO000 Cape Mendocino 1.3455

10 | 1988 5.90 DCKYA | Saguenay, Canada | 0.1000
11 (1992 6.69 ERZ-EW Erzican, Turkey 0.4886
12 (1984 6.19 G06000 Morgan Hill 0.2814
13 [ 1976 6.8 GAZ000 Gazli, USSR 0.6438
14 1988 6.77 GUKO000 Spitak, Armenia 0.2071
15 (1999 7.51 GYNOOO Kocaeli, Turkey 0.1387
16 1979 6.53 H-E05140 | Imperial Valley-06 0.44381
17 (1979 6.53 H-SUP045 | Imperial Valley-06 0.1598
18 1982 5.70 IB20A Miramich, Canada 0.3410
19 1999 7.51 1ZT090 Kocaeli, Turkey 0.2037
20 [1995 6.90 KJMO000 Kobe 0.7105
21 11989 6.93 LGP000 Loma Prieta 0.7835
22 | 1994 6.69 PAC175 Northridge 0.4085
23 | 1994 6.69 PKC090 Northridge 0.3482
24 | 1971 6.61 PUL164 San Fernando 1.1644
25 | 1994 6.69 RRS228 Northridge-01 0.6336
26 | 1985 6.76 S1010 Nahanni 1.0556
27 1985 6.76 S3270 Nahanni 0.1512
28 | 1999 7.62 TCUO072-E Chi-Chi, Taiwan 0.4033
29 | 1999 7.62 TCUO089-E Chi-Chi, Taiwan 0.2878
30 | 1966 6.19 TMB205 Parkfield 0.2934
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Fig. 5. Comparison of acceleration response spectrum of 30 set
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