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ABSTRACT ARTICLE INFO
Structures such as bridges are exposed to a variety of micro and small damages Receive Date: 23 June 2022
during their service life.Due to the importance and role of these structures in the Revise Date: 18 February 2023
field of transportation, timely damage detection in them has a special place. Accept Date: 02 July 2022

Therefore, in this research, a new and efficient method for diagnosing and
estimating micro and small damages in bridges has been presented. The proposed

method is based on the combination of spectral finite element and modal strain Keywords:

energy index to determine the location of damage and the support vector Damage detection,

regression technique is used to estimate the severity of damage. A new element Spectral finite element,
eight-node that has spectral finite element characteristics was defined in Modal strain energy index,
OpenSees software for modeling. Then, to model the micro and small damages, Steel beam,

respectively, a single-span beam and a double-span steel beam with elastic Support vector regression
supports were used. In order to damage detection in the first step after modal

analysis of structures, the modal strain energy index is calculated to determine

the location of damage in the structure. In the second step, using the modal strain

energy indexes calculated in the previous step, the support vector regression

networks are trained to estimate the damage severity. The results of applying the

proposed two-step method show its proper accuracy and optimal performance.
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