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A Study on the Optimum Design of Base Isolated Structures (I)
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ABSTRACT

A probabilistic optimum design method of the base isolation system consisting of linear spring,
viscous damper and frictional element is presented. For the probabilistic approach, the base excitation is
assumed to be a stationary Gaussian filtered random process. For optimum design, the objective
function and constraints are derived based on the stochastic responses of the system. As a numerical
example, the optimum design problem of a three-story base isolated shear type structure is formulated
and solved by the sequential quadratic programming method. As a result, the effects of variation of
design variables such as parameters of the base isolation system and the mass of base on the objective
function and constraints are investigated and the optimum parameters of the base isolation system under
study are derived.
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Fig. 1 A base isolated structure under study
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Fig. 2 Numerical example : A uniform three-story base isolated shear type structure
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Fig. 3 Variation of the objective function w.r.t. those of the design variables
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Fig. 4 Variation of the constraints w.r.t. those of the design variables
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Table 1 Optimum design of a three story base isolated structure for the case of exclusion of
the friction as a design variable

Coefficient Optimum design Constraint

of friction a6,/ g, Xm

e & ° s (cm)
R —oo 0.00 0.2 0.0680 0.1 0.0896 30
0.02 0.0 0.0820 2.0 0.0592 30
(W) 0.04 0.0 0.0367 2.0 0.1095 30
0.00 0.2 0.0682 0.1 0.0725 30
R=1 0.02 0.0 0.0823 20 0.0474 30
0.04 0.0 0.0394 2.0 0.0926 29
0.00 0.2 0.0787 0.1 0.7283 30
R=0(.1 0.02 0.0 0.0870 2.0 0.3799 + 30
0.04 0.0 0.0360 2.0 0.4937 30

Table 2 Optimum design of a three story base isolated structure for the case of inclusion of
the friction as a design variable

Optimum design Constraint
a,/ o X
&b 2 u € e
» (cm)
R —o0
0.0098 0.0043 2.0 0.0176 0.0575 30
(WN) ‘
R=1 0.001 0.0949 2.0 0.0174 0.0459 30
R=0.1 0.000 0.0870 2.0 0.0200 0.3799 30
% 7

B ATE #ref g A9 s IAAFETANYLE T FA AAZAE 24T A
J AAZIE AL FHA L] d@e =2 FYHAUG.
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