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Introduction

�e System Identi�cation (SI) technique plays important roles 
in structural health monitoring for damage detection. Various SI 
techniques using measured responses of building structures have been 
developed (see, for example, [1-11]). It is known that identi�cation 
problems are o�en ill-posed due to noises and incompleteness in 
measurement.

In general, responses need to be measured at every �oor above 
the target story for identi�cation to evaluate the story shear force 
required in the sti�ness-damping evaluation. �erefore, in order 
to identify physical parameters at the lowest story or at every story, 
responses at all stories are necessary. It is rather impractical to measure 
responses at every story from the viewpoint of instrumentation 
and data management, especially in high-rise buildings. However, 
limited location of measurement causes problems of non-existence 
or non-uniqueness of solution [12,13]. To avoid this di�culty, several 
approaches have been proposed. One approach is to alleviate the degree 
of ill-posedness using techniques such as the regularization technique 
[14]. Another approach is to certify the uniqueness of solution for the 
limited location of measurement. 

In the latter approach, theories for unique identi�cation of local 
sti�ness and viscous damping coe�cients at a speci�ed target story 
are proposed based on the local response records at the �oors just 
above and below a target story [12,15]. Furthermore, some methods 
for elimination of noise e�ects have been proposed [16,17] based on 
these theories. In these papers, the mathematical limit manipulation 






















