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Structural Analysis of Seismic Isolation Bearings
for Liquid Metal Reactor
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ABSTRACT
Proto-type seismic isolation rubber bearings are investigated through nonlinear
hyperelasticity finite elements using the ANSYS general purpose structural analysis
code. The purpose of the analysis was to determine the maximum horizontal strain
range which can be obtained with a 250KN hydraulic actuator. A Mooney-Rivlin
strain energy density function was used as a constitutive law for rubber. The results
are compared with the test data available in the literature and found to in good
agreement only in the higy strain range. The analysis results can be used with
conservatism to predict the necessary force required to a specified displacement such
as the purpose of this analysis. However, more precise constitutive model will be

required to simulate the bearing behavior with accuracy in the mid-range strain.
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o] " JNes 7 Ylejof ek
o =] H1tax](energy dissipator)o] thsids W& dxel 7ol ojFolx gfoy A
743 Aol AT deEl AgEHE HIAAe 1 HFF wolY(high damping
laminated rubber bearing)e]t}. u}=+8] Foothill Communities Law and Justice Centero] H 22
A28 mzka] 2R dAuolde B2 A UHEEE VIR don High e oyt AN
of sl e 2 Z4E Uehli ko] Fistel weltd 7o) Zasittrl 3 3kgo] ofF A

AA fHa FAo] tha] o}F ARL mEdd V3 54& 7B gl
1

X
o

3 IAFEHES WAPAZE I 1R IIee] HER #HRel E AFE
e 4= 9l7] wiEel F7HHQ 7R FAo] Bagle ays] HFAF WAL A
o] 7} $& Zlog ugtdch uwheld ol FuAUE flste] AzF AL A ou] 534

< dAstd e, 18 12 A F2E velia drh

b

e
»
0%

o
:(2'
e
>
2
o

3. SiEuojyel PxwA
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= 1. sjqol AR Wwol2] Alar

SRS EEY
Type 1 Type 2 | Bridgestone
A o
235 S (mm) 44 44 44
IR E(FAxEST) 4x11 | 2x22 2 x 22
ZA B FAxET) 1.6 x 10 1.6 x 21| 0.8 x 21
u‘%—i%ol(active height) 60 77.6 60.8

= 2. sidol AH8Y mE W AT B

AREA 3z 7 AR s 2mulg) 43utd (Fx : tons)
Poisson H] [6] 0.49 0.3 (om) Type 1 | Type 2 | Bridgestone
ErAd Al
A [6] 0.2398 20408 50.8 | 7.27 | 7.24 6.96
(Kg/mm")
zlakn) =
AFUE 6] 1) eop10 | 8.0049E-10 101.6 | 14.36 | 14.27 13.74
{Kg. sec”/mm" )
Mooney-Rivlin AF4= 152.4 | 20.54 | 20.33 19.67
A(Kg/mn®) [3] 0. 05625 N/A
B(Kg/mn®) [3] 0.014 203.2 | 25.58 | 24.96 24.21
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Mode No.2 41.8 Hz

Mode No.1 41.8 Hz, X

&4

Mode No.3 42.1 Hz Z & ]
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Mode No.8 297.8 Hz,
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X &

Mode No.7 297.8 Hz

% 5. Type
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