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Purpose of Presentation:

To Iinvestigate the effects of base isolation on seismic S
response of a typical NI complexaahgeent and incoherer
motions usimyobabilistic)and deterministiaridBises and
different:bassolation systems, cRBsand.HVDs

The probabilistic and deterministic SSI analyses follow
recommendations of the ASTEsdandard.

2020 Copyright of Ghiocel Predictive Technologies. NRC/DOE NPH Meeting, October 20-22, 2020



Seismic SSI Studies with-Bdsalation

Thepresentatiotlustrategeyresultsof a seriesof studiesgdonein
twoprojecphasesin 2015 LRBsandin 201°9HYDs)o investigate

1) Effects of the baselation against no baséation for
rockssitesrand soil sites

2) Effect®fmotionncoherenaynSSiresponses

3) ProbabilisteSivs deterministieSlanalysis

4) Comparison of SSI respons@8®feiVDbassolatoragainst
the2D /LRBbassolators

5) Concluding remarks
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1. [Eftects0f Seismic: BasolationcondSRS
for Sollcand:RockiSitesandr€aherentovioti
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Modellngoof/ithé \Hysteretic L RBAsolators

By computingerativelyhe SSIresponse&oupledvithan evaluatiomhe local
nonlineaspringoehavioun timedomairforthesimultaneous, Y andZ inputs
basednwhichtheequivaledineaisprings determined
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ISRS fon NI CompléathandWithout/{solators
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TopBasematSRSWithandWithout/{sélators
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HighElevatiorHorizontal ISR@/ith /Isolators
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2. [Eftects ofiMationdncoherency OrEISR S

IncoherenSeismidnput

- Forthecomparativeoherengs incohererteterministieSlanalysis
studya unifornsoildepositvitha Vsof 2,000fpswasconsidered

- The incoherentmotionwas definedbasedon the Abrahamson
coherencunctiofiorsoilsites(AbrahamsoBR007.

- Additionallgn apparentravelingvavevelocityof 6,000 fps was
iIncludedio simulatevavepassageffectsn X-longitudinairection

- Forthe incoheren®gSl analysisthe rigorousstochastisimulation
approachwithno phaseadjustmenthasedon an accuratdvionte
Carlosoilmotiowavefieldimulationsasused

- Severahcoherergeismievavefieldaeresimulated

Extreme Incoherency conditions were usedl.O
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Coherentanthincoherent! SSi Response:
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Acceleration {g)
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EffectscofMotiom tncoherencyfonaRelative

Displacementstatl Nb CompleXiCriticahlocat

Horizontal Vertical

RBC Structure - Relative Displacement
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3. [Rrobabilisticws)cDeterminisiic SSipRespol

Simulated GRS Shapes (RS Outputs) - Rock Simulated GRS Shapes (RS Outputs) - Rock
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ProbabilstieDetermmnisticaISRS for NInComp
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SomeRemarksofrom120:154Studies:

- Probabillistic SSI analysis results are larger than Deter
SSI analysis results for the coherent inputs.

- Probabilistic SSI analysis produces significantly larger
amplifications for the higher frequency modes.

- Motion incoherency increases significantly the ISRS a
relative displacements within the NI complex.

For the coherantoherent comparisons, extreme
Incoherency and wave passage, to evaluate the uppe
effects due to the motion spatial variation.

18
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4. Frequencependent 3DVEHVD lisolators
GERB:BDBCS 2019:Studies
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Comparative €eherent vs:dneeherentiMean
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Acceleration (q)
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