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Mechanical Characterization of Lead-Rubber Bearing by Horizontal Shear Tests
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Compressive Stress (MPa)
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An Introduction to Seismic Isolation, John Wiley & Sons,
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2. Unison R&D Center, “Prototype test results of natural
rubber bearing and lead rubber bearing,” 2001.

3. “ISO Standard Specification - Rubber products - Laminated
rubber bearings for seismic protection of bridges,” Final
draft prepared by Japanese party, 2000.
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BEARING ID : HR030-4
EERC ID : No. 3
VERTICAL PRESSURE : 0 PSI
File No. 90102322 90102323 901023.24
7 (%) 10% | 25% | 50% | 75% | 100% | 100% | 150% | 200% | 250% | 200% | 250% | 300% | 350%
Kleffi(1st cy) 1258 | 922 | 728 | 589 | 514 | 486 | 453 | 441 | 482 | 328 | 384 | 45 | 449
Kips in(5th cy) 1121 | 875 | 654 | 545 | 467 | 461 | 394 | 380 | 374 | 313 | 348 | 352 | 362
B(ist cy) 1225 | 1224 | 1201 | 1195 | 1209 | 1318 | 1247 | 1139 | 997 | 1364 | 1002 | 874 | 7.89
(%)(5th cy) 1339 | 13.14 | 1206 | 1209 | 1386 | 1201 | 1270 | 11.61 | 1061 | 1322 | 1047 | 94 8.4
WD(1st cy) 0 1 4 6 10 1 21 35 50 31 43 62 70
Kips-in(5th cy) 0 1 3 6 11 10 19 30 43 29 39 52 60
Gl1st oy) 311 228 180 145 127 120 12 109 14 81 % 111 111
Ksi(5th cy) 2717 | 216 162 135 15 114 97 e¥ 93 77 86 87 P
* 339 - FRAAA TS, AAATY

HeA ®M25 (83 HM24%) 20024



/\m

ll:_}/\lcﬂoﬂ o|o|-

| el B Tulolzel AN SY 8t

E 4 AXSHE P=500psiol gt LRBe SX 547
BEARING ID : HRO30-3
EERC ID : No. 2
VERTICAL PRESSURE : 500 PS|
File No. 901023.16 901023.17 901023.18
7($) 10% | 25% | 50% | 75% | 100% | 100% | 150% | 200% | 250% | 200% | 250% | 300% | 350%
Kleff(1st cy) 1311 | 1022 | 777 | 643 | 556 | 527 | 480 | 46 | 461 | 34 | 379 | 446 | 45
Kips in(5th cy) 127 | 941 | 708 | 579 | 498 | 494 | 415 | 378 | 371 | 318 | 349 | 36 | 362
B(1st cy) 1022 | 1291 | 126 | 1215 | 128 | 1339 | 1285 | 1211 | 1059 | 142 | 1268 | 906 | 842
(%)(5th cy) 1121 | 1165 | 1187 | 1277 | 1403 | 1356 | 1355 | 1289 | 1188 | 1449 | 13 | 998 | 906
WD(1st cy) 0 1 4 7 11 12 24 3 53 3 44 63 77
Kips-in(5th cy) 0 1 3 7 11 1 2 el 48 31 42 56 67
Glist c) 34 ) 253 | 192 | 159 | 187 | 130 | 121 | 114 | 14 | &4 o 1o | 111
Ksi(th cy) 314 | 232 | 175 | 143 | 128 | 12 | 108 | B P 79 85 89 89
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BEARING D : HR030-2
EERC ID : No. 1
VERTICAL PRESSURE : 1000 PS
File No. 901023.04 901023.05 901023.06
7($) 10% | 25% | 50% | 75% | 100% | 100% | 150% | 200% | 250% | 200% | 250% | 300% | 350%
Kleff) (1st cy) 1266 | 961 | 736 | 580 | 508 | 487 | 458 | 453 | 483 | 331 | 391 | 465 | 475
Kipsin (thcy) | 1271 | 86 | 632 | 541 | 472 | 455 | 39 | 377 | 38 | 313 | 3% | 37 | 37
8 (st cy) 1371 | 1299 | 1248 | 1324 | 1401 | 1545 | 1386 | 1224 | 1057 | 1568 | 1099 | 9.11 | 829
(%) (5th cy) 1373 | 11.08 | 1407 | 151 | 1491 | 1503 | 1466 | 1302 | 1131 | 1525 | 1174 | 1018 | 946
WD (1st cy) 0 1 4 7 11 13 24 38 56 50 45 64 78
Kips-in (5th cy) 0 1 3 7 11 12 2 34 48 31 43 57 70
G (Ist oy) 313 | W7 | 182 | 45 | 125 | 120 | 13 . 112 | 19 | 8 97 15 | 117
Ksi (5th cy) 314 | 213 | 156 | 134 | 17 | 113 | 9% 93 % 77 87 % ®
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BEARING ID : HRO30-5
EERC ID : No. 4
VERTICAL PRESSURE : 1500 PS|
File No. 901023.10 901023.11 901023.12
7(%) 10% | 25% | 50% | 75% | 100% | 100% | 150% | 200% | 250% | 200% | 250% | 300% | 350%
Kleff)(1st cy) 1576 | 1104 | 856 | 613 | 509 | 466 | 438 | 428 | 433 | 297 | 352 | 415 | 42
Kips in(sth cy) | 11.31 | 845 | 632 | 508 | 448 | 436 | 374 | 346 | 344 | 277 | 314 | 323 | 3.19
B(lst cy) 1271 | 1452 | 1434 | 1484 | 1639 | 17.13 | 1577 | 1406 | 1281 | 1858 | 1324 | 1085 | 9%
(%)(5th cy) 1464 | 1475 | 1452 | 1597 | 1652 | 16.16 | 1696 | 1546 | 1367 | 1761 | 1411 | 124 | 1159
WD(1st cy) 0 1 4 8 13 13 26 41 60 37 50 70 85
Kips-in(5th cy) 0 i 4 7 12 12 24 36 50 3 48 62 75
Glist cy) 389 | 273 | 211 | 151 | 126 | 115 | 108 | 106 | 107 | 73 87 103 | 104
Ksi(5th cy) 279 | 209 | 156 | 125 | 111 | 108 | @ 86 85 63 78 80 79
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BRIDGESTONE-BEARING TEST
DAMPING - STRAIN PLOTS
pressure p=Q psi: O—-0
pressura P=500 psi: O-----Q
preasure P=1000 psi: Oy
pressure P=1500 psi: O-=-O
Damping/Strain
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BRIDGESTONE-BEARING TEST
EFFECTIVE STIFFNESS - STRAIN
pressure P=0 psis O—0
pressure P=500 psi: O----Q
pressure P=1000 psi: Nl
pressure P=1500 psi: O~ 0
gffective Stiffness/Strain

PLOTS
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Kelly, J. M., "Dynamic and failure characteristics of
bridgestone isolation bearings,” UCB/EERC-91/04, Earth-
quake Engineering Research Center, University of California
at Berkeley, 1991. 4.

N of

HeH M25 (S M24%F) 2002.4

o
Hl
]
]
dl
Lt
o
i
Ho
it}
\‘
~



