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STUDIES ON ANALYSIS METHOD OF INDIRECTLY MEASURED VALUES

by HIROSHI IMATI*

Today, the Direct Stiffness Method has been established as a means of theo-
retically analyzing deformations and strains of structures, and moreover, since
digital computers can be utilized for calculations, it is possible for any type
of structure to be theoretically analyzed. However, in theoretical analysis it
is necessary to hypothesize the stiffunesses of members prior to analysis, and
with concrete structures, evaluation of stiffness after cracking poses a diffi-
cult problem.

This paper presents a method of analyzing deformation and stress conditions
of structures based on the method of least squares theory of error in a manner
to most suitably match directly measured strains and external forces at nodal
points. It is unnecessary to hypothesize stiffness prior to analysis with this
method, and since it is valid for both the elastic and plastic ranges, it is
suitable for investigating in detail stress and strain distributions of test
pieces for which ample experimental data have been obtained and stress-strain
hysteresis curves of members. These hysteresis curves may be used as references
when hypothesizing the restoring force characteristics of members for theoret-
ical analysis.

Since the flow of this analysis method is the opposite of ordinary theoret-
ical analysis methods, it may be judged to express the true situation well if
indirectly measured values and theoretically analyzed values show good coinci-
dence with regard to strains and stresses.

A steel and reinforced concrete framed shear wall is given as an example of
analysis and it is shown there is good correspondence between indirectly
measured values and theoretical analysis results of stresses and strains.
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