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Abstract: 

Monitoring structures in conditions beyond design basis impacts, including fire and similar impacts 
associated with exposure to elevated temperatures, which is relevant for both civil and industrial 
buildings, is especially important. The least studied area is the behavior of compressed-bent masonry 
structures in such conditions. Based on experimental data, a numerical analysis of compressed-bent 
masonry structures was carried out. Elevated temperatures from 500 to 1200 degrees were taken. 
Moreover, it considered the change in the deformation-strength properties of the masonry depending on 
temperature, as well as the uneven heating of the structures and the stage of their cooling. The analysis 
results showed that at the stage of heating and maintaining high temperature, the behavior of structure 
changes slightly, except for temperatures of 1000-1200 degrees, when the material becomes ultra-brittle. 
It was also revealed that the most dangerous stage of cooling at the initial temperature rise above 800 
degrees. This circumstance can be considered when developing monitoring systems for industrial 
facilities 

 

1 Introduction 

The construction of partitions made of masonry allows isolating different parts of the building both 
from the fire itself and from exposure to smoke. Therefore, masonry behavior at elevated temperatures 
is of great interest to construction [1ï4]. Although the reaction of stone walls and the effects of fire on 
them was a numerous research subject in the past, comparisons of experimental data with numerical 
models have only recently begun [5, 6]. After exposure to elevated temperatures for subsequent 
operation, an understanding of the residual bearing capacity and deformable structure is necessary. This 
entails the need to use digital twin technology. 

Based on sensor updates and historical data, complex models can reflect almost all aspects of a 
product, process, or service. In the future, everything in the physical world will be reproduced in digital 
space. The potential of the digital twin is not yet fully realized. Researchers should obtain, through 
experimentation and modeling, the entire range of structural conditions, considering the impact of 
operational factors [7]. 

There are various ways to improve brickwork properties: material composition, geometric 
characteristics, manufacturing temperature, assembly method, etc. [8; 9]. Theoretical testing of these 
improvement methods is necessary for predicting the behavior of the structure and economic feasibility. 
You need to know how the masonry will behave during a fire. The absence of ideas about these 
parameters can lead to a biased theoretical result [10]. New modeling methods based on experimental 
analysis allow introducing new physical parameters into the finite element code [11, 12]. A finite element 
model was developed under the name MasSET, which can predict the structural behavior of single-leaf 
masonry walls exposed to elevated temperatures [13, 14]. A big plus of such studies is the confirmation 
of their experimental data, which indicates the need for theoretical studies since they significantly reduce 
the cost of these works [15,16]. A review of [17], which presents an analytical model for predicting the 
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