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flexural frames remains limited. This gap is partly due to the limitations of existing numerical
models and the high costs associated with experimental models. Therefore, defining the influence
of different parameters on the interaction between frames and masonry infill walls is essential. Masonry infill

Such knowledge enhances the accuracy of structural and component design, ultimately reducing Macro element method
project costs and increasing the safety of residents. Currently, existing numerical models exhibit  Nonlinear analysis
I|m|t§t|ons, and the cost of conducting experlmental_ studies is prohibitive. As a result_, there IS8 Truss-based method
pressing need for a fast, accurate, and comprehensive method to evaluate masonry infill walls

under in-plane loading conditions. This research aims to develop a novel model to explore the

nonlinear behavior of masonry infill walls and their interaction with surrounding frames. The

proposed model employs truss elements and material homogenization techniques, enabling

modeling and analysis using commercially available software. Despite its simplicity and minimal

input requirements, this method provides detailed insights into the structure's state in the

nonlinear stage, including load-displacement curves and failure mechanisms. The innovative

aspect of this research lies in the model's ability to determine the responses of masonry infill

walls with ease and high accuracy. In the proposed method, the masonry infill is represented as a

regular set of vertical and inclined bracing members. The vertical members are referred to as

"piers,” while the inclined members are known as "braces." This configuration allows for an

effective simulation of the infill's behavior under various loading conditions. The outcomes of

this research have the potential to significantly enhance the engineering community's

understanding of masonry infill walls and their interaction with structural frames. By shedding

light on the factors influencing this interaction, the study provides valuable insights that can

inform future development of regulations and standards for masonry structures. Moreover, the

proposed method's ability to accurately predict the nonlinear behavior of masonry infill walls can

aid in the development of retrofit strategies for existing structures. By understanding how these

walls interact with the surrounding frame, engineers can design more effective reinforcement

techniques that enhance the overall seismic performance of buildings. This is particularly

important in regions prone to earthquakes, where the failure of masonry infill walls can lead to

significant structural damage and loss of life. The integration of this method into commercially

available software also ensures that it can be readily adopted by practicing engineers. This

accessibility means that the insights gained from this research can be quickly translated into

practical applications, improving the safety and performance of both new and existing buildings.

The ability to conduct accurate and efficient analyses of masonry infill walls will not only save

time and resources but also provide engineers with the tools they need to design safer and more

resilient structures. The development of a fast, accurate, and comprehensive method to evaluate

the behavior of masonry infill walls under in-plane loading is a significant advancement in

structural engineering. By enhancing the understanding of the interaction between masonry infills

and surrounding frames, this research provides valuable insights that can inform the design,

analysis, and construction of more resilient and safe buildings.
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Fig. 1. Behaviour of infill in Roudbar-Manjil earthquake[5]
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Fig. 2. Infill failure in Sarpol-e Zahab Earthquake [6]
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Fig. 9. Nonlinear response of elements, a) stress-strain curve of
equivalent truss in tension and compression, b) load-displacement
response of beams and columns
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Table 1. Mechanical properties of experimental specimens (infill
and boundary frame)
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Fig. 10. Geometrical characteristics of experimental specimens, a)
CW, b) SW, c) PW2, d) PW4
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Fig. 12. Yielding modes in boundary elements and infill in
specimens, a) CW, b) SW, ¢) PW2, d) PW4
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Table 2. Comparison of the results of multi pier method and
experimental results

Stiffness Peak Load
Error (KN/mm) Error (KN)
©) %) sample
Num. Exp. Num.  Exp.
19.9 63.8 53.2 26.6 59.2 75 CwW
8.6 60.2 55.4 21.2 166 201.2 SW
5.4 46.1 48.6 24.6 123.8 154.3 PW2
8.4 32 295 4.7 122.5 117 PW4
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Fig. 11. Comparison of the pushover curves of experimental,
numerical, and Multi pier method, a) CW, b) SW, ¢) PW2, d)
PW4
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