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technique can also bene� t from existing and ongoing theoretical
work on preconditionedKrylov subspace methods.12;13

The present study also has an important rami� cation on the prac-
tical issue of integratingstatic reanalysis techniqueswith numerical
optimizationalgorithms.The success of the CA technique taken to-
gether with the observationsmade in the present research suggests
that it might be worthwhile to invest computational effort in con-
structinga good preconditioner.Because a large numberof repeated
analyses will be carried out during the optimization iterations, a
good preconditioningscheme can lead to a signi� cant improvement
in the overall ef� ciency of the optimization process. In practice, a
direct method can be employed to construct a preconditioner by
decomposing a baseline stiffness matrix. During the course of the
optimization iterations, structural analysis can then be carried out
using preconditionedKrylov solvers.

In this Note the issue of how to improve the CA technique was
not considered. However, it is expected that by employing ideas
from the conjugate gradient squared algorithm or its variants13 ac-
curate approximationscan be computed using a smaller number of
basis vectors. Detailed studies are required to fully explore such
possibilities.

It also appears that the extension of the CA technique to static
reanalysis of topologicallymodi� ed structures can be better under-
stood using the observations made here. Namely, the concept of
modi� ed initial stiffness matrix3;4 can be interpreted as a precondi-
tioning technique. It is expected that, by leveraging related work on
constructing preconditionersfor block-partitionedmatrices arising
in domain decomposition schemes, more ef� cient algorithms for
reanalysis of topologicallymodi� ed structures can be developed.
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