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Abstract. The use of composite steel and concrete systems has grown significantly over the past decades, due to their fast construction process, as they reduce the need for formwork and optimize steel and concrete usage. These systems are usually designed with solid-web beams; however, other competitive alternatives are available, such as using tubular trusses. This study aims to present a system for the optimal design of composite floor systems composed of tubular trusses, with or without concrete infill. The program was developed in the MATLAB platform using the AppDesigner tool. An interactive and intuitive interface was created to simulate different floor configurations, considering various truss topologies, load cases, and slab design criteria. An example is presented to demonstrate the system application. As a result, floor systems will be optimized using optimization algorithms, providing the optimal topologies for the analyzed floor systems.
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Introduction
Using computational systems as a teaching aid in engineering has been growing over the past decades. These tools enable instructors to present different applications intuitively and interactively, thus enhancing students' learning. The development of such tools usually involves programming languages such as C++, Python, and MATLAB, along with resources that support the development of graphical user interfaces, as observed in the works of Martinelli and Alves (2018), Ferro and Alves (2019), Rangel and Martha (2019), Rangel et al. (2020), Resende et al. (2020), and Lopes et al. (2021). Figure 1, for example, shows LESM, a system developed in MATLAB to analyze truss structures, proposed by Rangel and Martha (2019) and continuously improved over recent years.
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Figure 1. Data Input Interface and Response Screens of LESM. 
Source: (https://web.tecgraf.puc-rio.br/lesm/)

Among modern tools for developing graphical user interfaces, AppDesigner, available on the MATLAB platform, is an easy and intuitive programming tool. The application of AppDesigner can be seen, for example, in the works of Rangel and Martha (2019) and Lopes et al. (2021), where a system for analyzing truss structures was developed.
In this context, the present work aims to present an interactive system called CompFloor to support undergraduate courses in Civil Engineering for the optimal design of composite floor systems composed of tubular trusses. The graphical user interface was developed using MATLAB's AppDesigner tool. An illustrative example will be presented to demonstrate the developed tool's application and capabilities.
.
The CompFloor System
The CompFloor system was developed by undergraduate research and master's students in Civil Engineering at UFES (Klein (2022), Silva (2025)), under the supervision of Prof. Élcio Cassimiro Alves. The system has a main menu and five tabs, as shown in Figure 2.
In the first tab, the input parameters can be defined, which are subdivided into:
(i) selection of the slab type;
(ii) selection of the truss type;
(iii) selection of the construction type and beam type;
(iv) definition of the floor dimensions;
(v) specification of additional loads;
(vi) Selection of floor loads.
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Figure 2. Data Input Screen.
Once all input parameters have been defined, the user should proceed to the Geometry tab (Figure 3), where the following items must be specified:
(i) whether the steel deck slab form will be based on the manufacturer’s specification or will be custom-designed;
(ii) The direction of the steel deck ribbing;
(iii) Selection of the environmental exposure class;
(iv) The type of concrete aggregate;
(v) Selection of the type of steel for the metal profiles;
(vi) Selection of the optimization algorithm, as well as the definition of the parameters required to run the optimization;
(vii) Selection of the truss profile type. For tubular profiles, choosing whether the profile will be filled with concrete is also possible. 
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Figure 3. Optimization Parameters Settings and Selection of Truss Profiles Screen.
Once these parameters have been defined, the user can choose whether to optimize the structure or verify the structure based on the previously selected geometries. The results are displayed in the Results tab, as shown in Figure 4. 
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Figure 4. Results and Verifications.
As shown in Figure 4, all results related to the analyzed structure are presented, namely:
(i) the values obtained for the components of the optimized objective function;
(ii) the slab geometry;
(iii) the final geometries of the obtained or selected profiles and all verification checks for the trusses that compose the floor system, which are provided for the top chord, bottom chord, diagonals, and vertical members of the trusses.
Figures 5 and 6 in the Graphs tab show the final truss geometries with the corresponding nodal loads. Figure 7 presents a chart showing the problem's constraint analysis, and Figure 8 in the 3D Structure tab visualizes the final floor geometry.
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Figure 5. Generation of the internal secondary truss geometry.
[image: ]
Figure 6. Load scheme of the secondary and main trusses of the system.
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Figure 7. Constraints Analysis.
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Figure 8. 3D structure generated after optimization.
Concluding Remarks
As shown in the figures, the floor design system using optimization techniques is intuitive and straightforward for the user. Upon completion, the system is expected to serve as a supportive tool in courses related to the design of steel and composite steel-concrete structures.
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