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Model up dating technique is defined as the process
of modif ying the parameters value in the finite-element
model of a structure such that the updated model more
correctl y describes the dynamic properties obtained from
an experimental structure. In this project, a promising and
efficient method is presented based on finite element model
updatin g and focusing on the type and method of data
extraction . According to this method, the dynamic parameters
of the damaged structure such as translational and rotational
mode shapes and frequency of the structure are extracted.
Next, the finite-element model is updated using improved
metaheu ristic algorithms. During this process, structural
damage identification is carried out indirectly. In fact, by
identifying healthy elements and removing them from the
search space, the location and severity of the damage in other
elements are more accurately estimated. In order to evaluate
the per formance of the proposed method, the damage
identifications for a simple beam and two determinate
and indeterminate truss are numerically investigated, and
a simple beam is also experimentally studied as shown in
Figures (1 to 4).

The results show that the rotational mode shapes extracted
by the innovative method of this dissertation provide
valuable information that enables this method to identify the
location and severity of damage with high accuracy using
the first mode information. Then, the ASCE benchmark
structure and two other 10 and 12-story 3D structures are
studied in order to evaluate the proposed methodology in 3D
structures with incomplete modal shapes.

Anotherelementthat can affect the dynamic characteristics
of the structure is the connections, which are mostly ignored.
In order to evaluate the efficiency of the proposed method
in determining the stiffness and fixity factor of connections,
experimental tests are performed on a cantilever beam with
welded seat angle connection, two cantilever columns with
bolted angle connection, and a single-bay single-story frame
with bolted angle connections as shown in Figures (5 to 7).

To compare and evaluate the accuracy of stiffness and
fixity factors obtained by this method, the stiffness of the
connections is also obtained through static loading method.
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The results show that the structural properties obtained by
this method are highly accurate and this method can replace
traditional and costly methods.

Keywords: Indirect damage detection, Connection stiffness,
Rotational mode shapes, Improved genetic algorithm,
Improved differential evolution algorithm, Model updating
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