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In this study, three-point bending tests were utilised in order to evaluate the mechanistic
behaviour of the composite structure. Investigation and analysis have both made use of
profiles in the form of a T for their respective aims. In this particular study, the modelling
and meshing of geometry was carried out with the assistance of Ansys Software. The
normal stress was the key indication that was utilised in the convergency approach. This
indicator was employed to bring the outputs of the mesh and the predictions closer
together. One of the tools that is used for simulating static structures was put to use so
that the interaction of the composite structure with its surroundings could be modelled
in a mechanical way. The normal stress and consequent of the whole deformation as a
result of the applied static load have been utilised to carry out the numerical calculations,
and the results have been evaluated and interpreted. This is because the normal stress
and consequent of the total deformation as a result of the imposed static load. At a
temperature of 20 degrees Celsius, the calculations show that the magnitude of the stress
induced by the 200 N can reach a maximum of 0.4 MPa. It was discovered that this is
really the situation. The total deformation of the entire body has a value of 0.004
millimetres over its entirety. This value accounts for the entirety of the deformation. The
output of the numerical findings indicated, at the conclusion of the study, that the
composite construction had the potential to resist because of the applied static force.

1. Introduction

As a respectable viewpoint in technical contexts, the following are some of its advantages: As
opposed to traditional HCBs, which use open T-sections of steel with a limited width-to-depth ratio,
encased concrete and thin-walled external steel T-sections work as a prop to delay or even prevent
local buckling of the steel [1]. It is also possible for encased concrete and thin-walled exterior steel
T-sections to collaborate in order to maximize shear capacity and prevent brittle shear failure [2].
CUCB's peak year was rather short, but the organization's details and forms were quite thorough [3].
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studied composite profiled beams, in which open box girders were composed with profiled sheets,
before 2000 [4]. The shear capacity, ductility, minimum creep deformation, and low dead weight of
these composite beams are all impressive, but they would demand a large number of site supports
and humans in order to be propped under building loads. Several CUCB-like layouts have been
created since the year 2000, with outside steel kinds varied, thin walled steel U sections cold formed
[5]. Slab and column top flanges were simple to install and functioned effectively in hogging areas.
However, because of the difficult manufacturing process and the substantial welding quantity,
residual stress effects may emerge in the welded light steel section. Mechanical qualities (such as
deformability and bearing capacity) are heavily influenced by the integral behavior of composite
beams [6]. The CUCB contains two interfaces that are susceptible to failure: one between the encased
concrete and the outside steel U-section, and another between the concrete slab and the structure's
bottom half. Both of these interfaces are weak points in the structure. (including the concrete that
encases the steel U-section and the reinforcement) [5,6]. One of the most significant topics that may
be discussed in the technical field of structural mechanics is the reaction of composite structures that
are reinforced by BNNTs or CNTs to bending, vibration, and buckling [7]. This is one of the most
essential topics that can be taken into consideration. The most important aspects of these nanotubes
that were the subject of discussion were, respectively, the mechanical and electrical characteristics
of carbon nanotubes (CNTs) and boron nanotubes (BNNTSs). During the course of this experiment, an
examination of the electro-mechanical buckling of a piezoelectric polymeric shell that was reinforced
by double-walled boron nitride nanotubes was carried out. The researchers came to the conclusion
that the employment of foam cores that possessed a stronger strength resulted in a significant
increase in the buckling strength [8]. This conclusion was reached as a consequence of the outcomes
of the investigation. During the course of the research, density functional theory was utilized in order
to explore the structure and electrical properties of armchair BNNTSs as a function of tube diameter.
A continuum technique was utilized in order to ascertain the Young's moduli and Poisson's ratio of
boron-nitride crystals. The results of this investigation were found to be in agreement with both the
experimental and theoretical values [9]. Piezoelectric polymeric composites that incorporated BNNT
reinforcement were subjected to electrothermomechanical loadings in order to determine their level
of endurance. The dynamic behavior of visco-elastic double-bonded polymeric nano-composite
plates reinforced by FGSWCNTs was investigated using MSGT, a sinusoidal shear deformation model,
and a meshless method [10].

A finite-element analysis was conducted in order to examine the buckling and free vibration of a
tapered FGCNTRC micro Reddy beam while it was being exposed to a longitudinal magnetic field. This
was done in order to determine the severity of the beam's behavior. For the purpose of determining
the effects of the magnetic field, this investigation was carried out [11,12]. Over the course of this
research project, the nonlinear static and vibration characteristics of a Euler-Bernoulli composite
beam model that was reinforced by FGSWCNT were examined. This was done in order to get a better
understanding of the features. The dynamic and buckling behaviors of composite Timoshenko beams
that had been strengthened with carbon nanotubes were evaluated by Abdullah et al., [13] utilizing
a base constructed of elastic material. This was done in situations where there were a significant
number of weights that were continually changing.

In a study by Raheemah et al., [14], the dynamic behaviour of multiwalled carbon nanotubes with
polystyrene wall coatings was examined. Piezoelectric nanocomposites reinforced with FG-SWNTs,
to be tested in biaxial and bending directions. In a research done by Santos et al.,, [15], a Reddy
rectangular plate model that had a changed strain gradient was utilised. DQM was used to investigate
MSGT micro-composite Reddy plates reinforced by FGSWCNTs under hydro-thermo-mechanical
loading conditions [16]. The material properties of these plates changed depending on the
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temperature. Surface stress and agglomeration have both been explored in connection to the
nonlocal biaxial stability of a polymeric nanocomposite plate that has been reinforced by CNT [17].

The overall deformation and normal stresses of the manufactured beam have been calculated
and predicted in this work using numerical analysis.

2. Methodology
2.1 Material Properties

The T-shaped beam structure has been fabricated using composite material, and the mechanical
parameters of these structures have been gathered and are presented in Table 1.

Table 1
Mechanical properties of the composite structure
No. Properties Composite materials
1 E (GPa) 0.7
2 passion ratio 0.341
3 Density (kg/m?3) 2560
2.2 Geometry and Meshing

T-shaped profile beams have been designed using AutoCAD in this study as shown in Figure 1.
Ansys Software's SpaceCalim was used to perform the modelling once the geometry was loaded
there. The Ansys programme may be utilised to perform research on the case being studied here. A
well-known piece of software called ANSYS is utilised for the modelling and simulation of equations,
as well as the generation of the necessary solutions. An additional piece of software called
SpaceClaim is an ANSYS pre-processor. Its purpose is to generate and apply the mesh to the
geometrical portrayal of the topic that is being investigated. ANSYS MECHANICAL is responsible for
both the processing and the post-processing stages of the analysis. In the more challenging sections
of the model, Tri-type paves are utilised, whilst Quad-type paves are utilised in the remaining
portions of the model [18]. ANSYS allows for total mesh flexibility when working with amorphous
meshes, and the grid may be polished or roughened depending on the requirements of the solution.
Following the reading of the grid into ANSYS [19].

Fig. 1. Meshed model of the T-shape of the composite structure
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2.3 Boundary Conditions

A numerical analysis was carried out in Ansys mechanical r2 for the purpose of this particular
inquiry. A static structural tool has been utilized in order to carry out the project that is now being
developed. a beam that was functioning as a structure was bent in three distinct directions all at
once. The central force is responsible for maintaining two fixed places, and the boundary conditions
are the ones that decide where these positions are. As can be seen in Figure 2, the kind of force that
is being discussed here is a static load, and the number that is being discussed here is 200 N. The
setting of the programme has been adjusted to reflect the ambient temperature, which was
determined to be 20 degrees Celsius.

Force

LLLLE L L 2L
WA

Fig. 2. The applied load with fix support

3. Results and Discussion
3.1 Grid-independent Test

The total number of items that have been considered in this study is 56445. The mesh that
represents the current geometry has been adjusted to reflect the converged state. The geometry of
the analysis has been meshed, and the results have converged correspondingly. The employment of
normal stresses as the primary indication of the convergence strategy has been a prevalent practice
for a considerable amount of time because it gives more accuracy in the results [20]. As can be seen
in Figure 3, the stress at this number of components is equal to 0.88 when there is an applied load of
200 N. Even with increasing the number of pieces to 5744, the stress is still only 0.88 MPa when the
applied load is the same as before, which is 200 N at 20 C.
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Fig. 3. Grid-independent test
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3.2 Investigation of Normal Stresses

The effect that the artificially induced static load had on the structural composite beam is
depicted graphically in Figure 4, which may be seen here. In the figure that came before this one, this
impact is visually shown. The technique of simulation revealed that the component of the composite
structure that was situated in the center was the one that was subjected to the greatest amount of
stress as a consequence of the simulation. It has been determined that 0.04 MPa is the new record
for the greatest stress that has been attained. A value of two hundred Newtons (N) was assigned to
the load that was applied. For the purpose of determining the normal stress, the results of
measurements that were obtained along the X-axis in a global coordinate system at a temperature
of 20 degrees Celsius were examined.

Fig. 4. Numerical results of the normal stresses

Figure 5 illustrates the stress that was triggered as a result of the imposed static stresses. These
are examples of situations in which a number of loads have been applied in a coordinated style. Using
the instrument for static structural analysis, the loads of 200, 150, 100, 50, 25, and 10 N have each
been modeled and simulated in their respective positions. Loads have been applied to each of the six
equalized time periods during the course of the simulation session.

On the basis of the findings of the simulation, the region that was subjected to a force of 200
Newtons and a pressure of 0.04 megapascals experienced the highest possible amount of stress. The
smallest amount of stress that could be produced was ten newtons at a pressure of 0.015 MPa.
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Fig. 5. Stress due to the applied load

3.3 Investigation of Total Deformation

As can be seen in Figure 3, which illustrates the graphical impact that the applied static load has
on the structural t-shape profile of the composite beam, the entire deformation has been
mathematically expected. This can be seen in the figure. The findings of the simulation technique
indicate that the composite structure's center is the location of the biggest overall deformation,
which measures 0.0014 millimeters and happens in the center of the structure. 0.0014 millimeters is
the highest degree of tension that has ever been recorded. Two hundred Newtons was the force that
was delivered to the load. The findings for normal stress were obtained along the X-axis; this was
done within the framework of the global coordinate system. A small deformation of five e-tenths of
a millimeter may be seen throughout the whole body of the composite structure, as seen in Figure
6.

Fig. 6. Total deformation results

Figure 7 depicts the stress induced by the applied total deformation. The following instances
illustrate scenarios in which several loads have been systematically imposed in a coordinated
manner. Models and simulations of loads with respective values of 200, 150, 100, 50, 25, and 10 N
have been added into the apparatus that is used for static structural analysis. Throughout the course
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of the simulation, a number of different loads were given to each of the six time periods that were
equivalent to one another.

According to the results of the simulation, it was seen that the region that was subjected to a
force magnitude of 200 N and a pressure value of 0.00014 m had the maximum level of stress. 10
Newtons of force with a magnitude of 0.0001 millimeters was the least amount of tension that could
be created.

0.00165

0.0016 25N, 0.0016

0.00155 50N, 0.00155

0.0015

100 N, 0.0015

0.00145 150 N, 0.00145

Deformation (mm)

0.0014 200 N, 0.0014

0.00135
0 1 2 3 4 5 6

Fig. 7. Total deformation due to the applied static loads
4. Conclusions

In this investigation, the mechanical behaviour of the composite structure was investigated by
means of bending experiments conducted from three different angles. In order to analyse and make
sense of the data, T-shaped profiles were utilised. For modelling and meshing the geometry included
in this inquiry, Ansys Software was utilised. When trying to converge the mesh and the outcomes
that were projected, a crucial indicator of the convergency approach was using normal stress at 20
C. A static structure tool was utilised in order to do a simulation of the mechanical behaviour of the
composite construction. The normal stress and the total deformation that occurred as a consequence
of the imposed static load were used in the calculation of the numerical results. Because of the force
of 200 N, the numerical calculations show that the greatest stress is 0.4 MPA, and the total body
deformation is 0.004 mm. This results in a total stress of 0.4 MPA and a total deformation of 0.004
mm. In conclusion, the computational findings demonstrated that the composite structure had the
capacity to resist the static force that was applied to it.
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