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Effect of soilstructure interaction on lkad core
rubber bearing isohtions structure
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Abstract This paper proposes away to analyze the base isohted stucture, foundaton and soillm ass as a whole
systam by means of the fnite elanent methods the effect of soil- structure nteracton( SSI) wih varbus soils on
he seign ic nput of the foundatbn the dynam ic characteristics and seisn ic response of the isolation system are
studied The results ndicate that SST has an influence on base isolated stmcture and n engneerng desen of isola
ted structure designers shoull not gnore the nflience of SSI effect
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Tabl 1 Parameters ofmemoty types viscoplastic constitu tivem ode |

P/t m~?) Vis(me s') (%)
1. 93 550 0. 49 21
2. 05 310 0. 49 30
1. 78 155 0. 49 16
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Table2 Perfom ance paran eters of kad p lng rubber bearing
/mm /mm /mm /(N* mm~2) 1 2
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Fig 1 Stress-strain relatonship of steel Fig 2 Three-dinensimal finite el ent

model ofbase isolation systen
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Fig 3 Accekraton history of ground motion mput fran bedwck 4
Fig 4 Acceleraton response spectrun of
ground motbn nput from bedwck
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Fig 6 Acceleratbn response spectra of bottan of foundation, surface of soil and bedrock under site of kind II



- . 149

1.00

........... EREE
LEEE
20 — - -##
o
Ho
12 A
= !
2 AN
*ﬂ AN,
= b ~ N,
0.10
09 0.5 10 15 20 25 30 35 40
T/s
7
Fig 7 Acceleratbn response spectra of bottan of foundation, surface of soil and bedrock undersite of kind III
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Fig 8 A cceleraton history of bottan of foundation and surface of soilunder different k inds of site
SSI
3
Table3 Comparison of first order natural frequency between i lhtion structure and non-isolation structure or different k inds of site Hz
S1 0. 41 Q39 Q 37

SS1 1. 82 156 Q0 87
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Tabl 4 Canparison of third order natiral frequency bew een iso htion structure and non-isolation structure br different kinds of site

ST 0. 58 Q0 56 Q0 54
SS1 4.43 362 L 21

5

Tabl 5 Canparson of brih ordernatural frequency between isolaton structure and non-isolaton structure or different kinds of site

ST 2. 46 2 44 2 42
SS1 5. 56 4 89 29
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Fig 9 Amplifications of acceleratin of fbor levels on first k ind of site
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Fig 10 Amplificatbn of accekeration of floor levek on second kind of site
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Fig 11 Amp lification of acceleraton of fbor levels on third k ind of site
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Fi 12 Interstory drift response of stucture on first kind of site
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Fig 13 Interstory drift response of stucture on second kind of sie
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Fig 14 Interstory drift response of stuciure on third k ind of site
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