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ABSTRACT

The occurrence and development of damage to engineering structures is still not
fully understood and is very difficult to be detected, located and quantified.
Structural health monitoring (SHM) technigques using vibration-based damage
detection (VBDD) are defined as a process to detect, locate and quantify structural
damage. However, for a large, complex structure with joints, the VBDD method
requires some knowledge of the damage location, which is itself a costly and
time-consuming procedure due to the complex behaviour of the structural joints.
This research aims to propose an advanced Al-based solution by using Machine
Learning techniques to detect the presence of damage in the jointed structure. The
newly developed algorithm of Machine Learning, which uses Artificial Neural
Networks (ANNs) and modal testing techniques, is used to effectively and accurately
predict the presence of damage in the structure. The Machine Learning algorithm is
used to build the new prediction model and establish maximum correlation with
the target response of the frequency response function (FRF) associated with the
ensemble parameters. algorithm can learn from the data itself and find the optimal
set for the given target. This leads to significant savings in terms of experimental
effort, computational efficiency and faster decision making in detecting damage in
the jointed structure. The result of the research, the development of the algorithm
algorithms, will be able to learn from the data of the damaged structure itself and
mMake predictions based on the learned data of the generated model.

Keywords: Machine Learning, Structural health monitoring, vibration-based damage detection,
Artificial Neural Networks
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