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<Abstract>

A geometric

and material

nonlinear finite element

analysis 1s developed for the layered elastomeric bearings.
In this study, a mixed variational approach with separate
variables is used to describe the displacement and volume
change of rubber. To represent finely deformed behavior,
Kirchoff stress tensors are used and converted Eulerian

stress tensors to describe real physical meanings.
Newton’'s method 1s utilized to solve the governing
nonlinear finite element equations. Numerical test are

performed in the case of compression and shear to verify
the theory and to illustrate the application of this analysis.
And the results of this study were compared to the results
of Moore's discrete finite element analysis.
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Boundary conditions

x = 0 (symmetry) : E = ()
y = 0 (symmetry) : v = 0
y = H =0, v = -0127cm

Material properties

B=1530000 psi , G=115 psi, p;=1.0 , py=0.022

Fig 3.1 Single Layer Elastomeric Bearing Model in

Compression and Torsion test (unit : cm)

- 333 -



MY Raasne o e ojatfl sy

fEstE ol 2&35ka v A-Fol dislf] UdnkA
ol &3 Wy E2 #UAE Fig 329 Fig 3.3
of Yetin e 53 Fig 332 WaEE 40%
7bA] gk oA o]y ¥ Hal
8o WAEA He S HY 2 A
o}, T ¥ AFto A2 &4 AL} Moore
of a4} A7} thar FolE ER = A S
AR Ase] Ao oA ako|zh Q7] W
ol Moore2| @A oA = dfA]4e] ofelFo=
3t F-aze] 542 m U4S HFUS 2=
A 7L Z§-olt}. Fig 34y EE3156lel A
MgES 10%e ndlls 45 45 %35
ol [e] HeHHFHEE wA|E Zo|} 3 g4
Wie] ) Tl wle] mE A WMEE
Fig 3.50] t}epu] A}

L=
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Rubber Layer

FFig 3.7 Surface Pressure, Restrained Compression
Plus Shear Single Layer Example
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IFig 3.8 Shear Stiffness vs. Average Shear Strain,

Single Layer Example ¢ = 600 psi

Boundary conditions :

x = 0 (symmetry) Eﬁ = (
y = 0 (symmetry) : v =0 _
y = H Cuw =0.508, v = -0.127cm

Fig 39 Double Layer Elastomeric Bearing Model in

Compression and Torsion Test (unit : cm)
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Fig 3.10 Deformed Shape, Restrained Compression
Plus Shear Double Layer Example
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