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To evaluate the real behavior of a structural system against
possible future events, using a detailed analytical model is
needed. This model is usually built based on the characteristics
and features of the structure and their materials. But for building
a correct analytical model for a structure, an engineer should
know many detailed information about structural configuration,
real model of members’ connection, and real or nominal
material characteristics. These information cannot necessarily
accessible and so reaching to a suitable model structure as a
representative of seismic performance against possible events,
may not be possible. In many engineering problems, making
sure that the analytical model is correct is a necessary part of
structural analysis and design activities. Of course, very little
importance has been given to this issue so far. As a solution for
the modification of dynamic models, the method of updating
the analytical model using laboratory information is a powerful
method for correcting the analytical finite element models that
is widely used today.

Model Updating aims to change or modify some
characteristics of the analytical model of a structure in such
a way that the updated model shows the real behavior of
that structure. In this way, the dynamic characteristics of the
analytical model should be in good agreement with the values
obtained from measured responses of the real structure during
a proper tuned vibration tests. These characteristics include the
following:

1. Modification of the geometry, configuration, or behavior
of connections;

2. Modification of the numerical values defined for
structural or material characteristics; and

3. Modification of structural support conditions and its
transfer parameters.

In this research, the evaluation of three powerful methods
was considered and finally a new method based on cyclic
modification of structural parameters was proposed. The first
method is based on the algorithm presented by Wu and Lee in
2006. The second method is presented by Yang and Chen in
2009. And the third method is the method proposed by Ho, Li
and Wang in 2007 under the title of cross model cross mode,
named CMCM. The last two methods belong to the group of
direct methods. One of these methods was used to identify
the structural parameters of the ASCE benchmark steel model
building, whose analytical model was developed based on
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laboratory measurements. The considered model structure is a
four-story building for which various patterns of damage can
be defined. In this research, change in member stiffness are
considered as a measure of damage parameters that may occur
in structural members. It is assumed that information of the
dynamic modal characteristics of one or more first modes of the
structure is available through vibration testing.

Evaluation of results show that these methods cannot well
captured the case of 3D structures especially when damages
are scattered during whole structure. Therefore, in this
research activity, a method has been proposed to determine
the real stiffness matrix of the structure using the information
of the first few modes of the structure which can be obtained
by conducting dynamic tests on the real structure. It uses the
advantages of both direct and iterative methods and does
overcome their disadvantages. Also, in the proposed method,
by using the obtained coefficients to modify the stiffness matrix,
it is possible to estimate the damage position and severity of the
structural members with high accuracy.

Keywords: Structural matrix modification, Model updating,
direct and iterative methods, ASCE benchmark building,
Structural damage detection, Dynamic nonlinear time history
analysis
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