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A Study on the Performance Evaluation of Seismically Isolated Bridge Considering Uncertainty
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The seismically isolated bridge is generally designed so that the seismic isolation device would absorb total energy mainly.
So the pier would behave in stationary range. However, under the huge earthquake, it would be realistic to allow the pier
inelastic behavior as well and to design so that both the seismic isolation device and the pier absorb the energy. This paper
presents Monte Carlo simulation reliability analysis of RC isolated bridge based on results of dynamic analysis considering
uncertainty of material properties of two structural members e.g. the pier and laminated rubber bearing and earthquake
waves. Then, the distribution characteristics of dynamic responses of these members were discussed. Furthermore, what
the primary nonlinear and the secondary nonlinear should be discussed in term of probability. According to the evaluation,
we assume that yield strength of the concrete pier could be reduced.

Key Words: seismic reliabirity, highway bridges, Monte Carlo simulation, secandary nonlinearity
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20cm 92.0 8.0 0 0 0.102 0.208 0.184 0.0542
30cm 34.8 63.5 1.7 0 0.215 0.210 0.393 0.106
40cm 16.0 77.0 6.9 0.1 0.320 0.208 0.616 0.140
OATTHIES) : FHEE HEE T A—H  RHEE
EEXAOH| BEKEL | FEKE | FEKE | FEKEL | o " - =
BT BEELNUBEEL B2 EL LI BRELu | fEm) | EBFRS RAMEm | B/MEm
20cm 88.7 11.3 0 0 0.104 0.257 0.222 0.0478
30cm 35.0 62.0 3 0 0.216 0.239 0417 0.0962
40cm 17.4 721 10.3 0.2 0.324 0.234 0.618 0.134
0-900000000000oooooooooooooog®)
(@ ANJJHIES) fE S TA—2  RHEE
GEEXAOH| BEKEL | BEKE | BEKE: | BEKEL [ - - -
BT [BEELLBEEL L BaRELBakL~a| | B(/m) EBFRH | SKAE/m)| B/IMEC/m)
20cm 80.9 19.1 0 0 0.00110 0.729 0.0108 0.000450
30cm 100.0 0 0 0 0.000553 0.221 0.00105 0.000230
40cm 100.0 0 0 0 0.000401 0.243 0.000750 0.000120
() A HES) : RHEE MG T A4 EE
GZEXAOH| BEKEl | BEKE, | BEKE: | BEKE | — =
BT [BEELANBEELALBEEL L BEREL LA /™| EBERR | FKIE/m)| F/MEC/m)
20cm 98.9 1.1 0 0 0.000708 0.274 0.00408 0.000410
30cm 99.8 0.2 0 0 0.000598 0.238 0.00118 0.000250
40cm 100.0 0 0 0 0.000469 0.262 0.000930 0.000150
(OANSJHEEE) : RHEE W15/ ST A—H AW E
ZEXAOH| BEKEl | BEKE: | BEKE | BEKEL o - - -
BRHT [BRELLBEEL L BaEL L BaEL~ud] | 2 B(/m) EB M| SXAEA/m)| S/ME/m)
20cm 94.2 5.8 0 0 0.000791 0.740 0.00795 0.000320
30cm 98.3 1.7 0 0 0.000623 0.473 0.00408 0.000110
40cm 99.8 0.2 0 0 0.000483 0.377 0.00322 0.000120
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