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Objective

The main purpose of this paper is to propose a new concept of seismic isolator for
bridges. In the present isolated bridges, there are some different mechanical
characteristics as compared with an experimental condition; the changed stiffness
and the different mechanical behavior in the isolator.

Concept of New Device

In case of buildings, it is very strong rigidity to the vertical direction so the effects of a
bending in the bottom of buildings is negligible. But in case of bridges, it is more
slender than buildings. Therefore, the effects of the

Me . .
wf’ Y moments and the rotations transferred directly to the
device by superstructure must be considered in bridges.
% In Fig.1, two figures describe different load conditions
n e in the rubber bearings. As removing the external
(a) Experiments  (b) bridges moment, we may solve the problems; a changed
Fig.1 Haringx’s Column stiffness, an wunnecessary negative moment, an

unbalanced shape in the isolator.

Numerical ModelV
Using the Total Lagrangian formulation, static analysis and dynamic analysis are
represented by, respectively,

(‘;KL+(’!KNL)AU(i)=A+AIR_'IonlF(|'7|) (1)

MM ) + (OAKL+OIKNL )AU (i)=nAlR_/eAtF ¢-1) (2)

where, (K, : linear strain incremental stiffness matrices, ,K, : the nonlinear strain
incremental stiffness matrices, ““R: vector of externally applied nodal point
loads at time f+Af, ”%‘F : vectors of nodal point forces equivalent to the
element stresses at time 7+ Af, i : iteration. Strain-Energy relations is derived by
Rivilin.

Wi, 1,)=Y ¢, -3y, -3 ®

(.1,) Zo g (= 3Y (1, - 3)
ij=

where, Cij : the constants from an experiment. In this paper, the material is assumed to
be of the Mooney-Rivlin type, for which experiments by Iding, R.H. gave, C,, is
L518kgf /em®, C,, is L10Tkgf / cm’ . Steel shim is considered perfect plasticity.

Simulation Setup
We examine the two cases under vertical load only and under vertical and horizontal

load. The shape factor,$ (= Ay 12a +b)t,) is 20. Fig.3 shows the horizontal
displacement of isolator under vertical load, 50tf and horizontal load, 10tf.
Verification of Modeling

As comparing the horizontal stiffness formula which is derived by Gent to FEM
analysis, we can verify the modeling under vertical load 50tf.
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Dynamic Analysis(vertical load:30tf, horizontal load : El Centro 1940)
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Conclusions
We can find the horizontal stiffness of the isolator is changing in bridges and the
horizontal stiffness is affected by a vertical load.
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