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Abstract

An equivalent homogeneous 3-D linear composite analysis and accomponying finite element prog-
ram is presented for elastomeric bearings. This study is limited to the 3-D layered system with
linear, elastic, isoparametric small deformation. And we used method of multiscale to model the
3-dimensional configurations and overall response of the layered elastomeric bearings with global
and local coordinates. The primary dependent variables for the theory have been selected that
require only C, continuity of the finite element analysis. As a result, it is very simple and computa-
tionally economical. The presented theory can also be applied easily to the analysis of nonlinear
behavior of layered systems. And those of past are not applicable to nonlinear analysis, because
it uses superposition theory. Numerical examples are presented to verify the theory and to illustrate
potential applications of the analysis.
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Dy =Dss=BR+ p(1—-a,a,%)]

D5y = B(pas+ Roy— Paxazz)

Dg17=Dgs= DBal(l + p) ot pas)
D11=Dies= pBlaiazas +R—1)

Dys1=Dus= pBax(aaz— 1)

D2y =Dy =Dsa= D77 =Dgs= pGs+ Gy

Dyso= D= Disa=Diza=Digr =Dy = P(Gf —Gy)
D:s,:;: DG,B =Diu=Dpy= Gf(l + D)z
D:3=Dys=Gl(1+p)

Diss=Dye= — G{1+ p)*

Dig3=Das= Gip(1+ p)

Dyar=Dyra= —G(1+ D)

Dyg=BR(1+ p)a,

Di1o=Diso=BpaiR(A+ p)a;—ay)

Dl(no: D14,14 = sz(l + ())Z/hf2

Diyn=Dis1e= B[:Palati2+ R+ 9)2(1 —ap¥/5+ D/alj
Dit=Dyn+ B[:R&((lf_' D+ plos— 1)
D= Disio=Dis15= ayGi+ pG,
Dig13=Dagp= ~ Gip(1+p)

Dhe1s= Dagsa= p(Go+ pGy)

Dig19= Dy = Bth[D(l ~ g+ 2R(1~ (lf)]/lz
Dziro=Bh[p(1 oo+ R(1—a) /12
Do =Dz =Dyyy= hsE(OGﬁ' Go/12
Dyyio=Dos g = — 3p2+ pX1+ D)ZGf/z

Dai21= Das s = S3h3H(1 4 p¥*(2+ p)*Gy/16

oA71M a,=1/(1+pR)
a=a,—aR
a3=a,+ payR
a;=(1+2p+6p%/5°|th.
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