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ABSTRACT

Damage caused by sudden and specific loads such as earthquakes causes undesirable
changes in structural performance. Therefore, in recent years need for methods to
identify damage in structures feel more than ever. Therefore, finding ways to identify
damages and their location is one of the issues that has always been discussed in civil,
mechanical, and aerospace engineering. The main idea in most of these methods is to
use the responses that the structure gives to external factors based on the assumptions
available, in most of these studies structures are considered as a dynamic system with
unique mass, stiffness, and damping which in the case of structural damage, these
parameters change and reflect changes in the structural responses. This response is
often in the form of time signals containing structural properties that can be extracted
and used to detect potential damage by examining them. The increasing advancement
of machine learning science has not only provided the conditions for the improvement
of engineering sciences but it has been such that today it is the computers that often
do the most important calculations, One of the most widely used methods today is
deep convolutional neural networks to detect the properties mentioned in structural
signals. This paper attempts to design a one-dimensional convoluted network to detect
a healthy state from unhealthy in which we investigate the effect of the normalizer
function on the pre-processing phase is attempted and the effect of Stochastic
decreasing gradient and Adam (two optimization functions) on the network learning
process is also investigated. To evaluate the capability of the proposed method, data
from the Yong cable bridge in China were used. Finally, it can be concluded that the
results show satisfactory, accurate, and fast one-dimensional deep neural network
(convolution) performance in the diagnosis of an unhealthy state.
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