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ANNOTATION: This article describes the work done to determine the deformations of composite 

reinforced flexible beams in concrete and reinforcement, measuring the slope of the beam, the 

location and width of cracks formed in the beam. 
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From the middle of the twentieth century, in many countries, experts in the field of construction 

began to show interest in composite fittings. There were a number of reasons for this: exploitation in 

different climates and operating conditions, corrosion of steel, magnetic attraction, electrical 

conductivity, mass size, high cost, and so on. 

Composite fittings have the following advantages: lightweight, long-term durability, high tensile 

strength, high durability in abrasive environments. However, composite reinforcement has the 

following disadvantages: the modulus of elasticity is about 4 times smaller than that of steel 

reinforcement, an increase in temperature up to 6000 C leads to a softening of the fiber-binding 

composite and complete loss of elasticity, which is an additional measure for thermal insulation. 

requires viewing; composite fittings cannot be welded, in which case steel pipes are fitted to the 

armature rods in factories, through which welding is carried out[6-14]. 

Composite fittings cannot be bent directly at the construction site, for which the fittings must be 

given the shapes provided in the project under factory conditions. 

Beams equipped with composite fittings with a cross-sectional area of 16x30 cm and a length of 240 

cm were prepared for experimental studies. The beams were made in wooden molds. The inner 

surface of the molds was covered with metal sheets. 2Ø12ASK as working reinforcement, 

2Ø10SASK as compressive area, Ø6 ASK as clamps were installed in 15 cm increments. The 

composite fittings were woven together with soft steel wires. Fittings were installed and fixed to the 

molds at the project site. The beam samples were made of B20 grade heavy concrete. Along with the 

sample beams, the cubic samples measuring 10x10x10cm were also made of the same concrete at the 

same time. 

The beam samples were removed from the molds after the cubes were kept in the mold for 5-7 days 

and stored in the laboratory. The first cubes were tested 28 days after molding. Then, even before 
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testing the beams directly, their cubic strength was determined[9-44]. The tests were performed on a 

hydraulic press.  

For concrete, quartz sand from the Akbarabad quarry with a fraction of 5-10 mm, Quartz granite 

shale, gravel modulus M2.5, and Portland cement of the Quvasoy cement plant with a grade of M400 

were used. The concrete was prepared in a concrete mixer with a volume of 0.5 m
3
 and compacted by 

placing it in molds. 

Table 1. 

Concrete 

type 

Freezing 

conditions 

Concrete 

age, per 

day 

R, 

МPа 

Rb, 

МPа 

Rbt 

МPа 

Eb*10
3
, 

МPа 
ε bn γbn 

W, 

% 

Normal 

heavy 

Under 

natural 

conditions 

28 25 19 2,4 20 205 0,82 3,6 

 

Initially, the cubes were tested 28 days after molding, and the test results determined that the concrete 

of the sample beams was compatible with concrete B20-B22.5. Table 1 shows the performance of 

ordinary heavy concrete used for the samples. 

The strength and deformation characteristics of the composite reinforcement samples used for the 

beam samples were also determined. 

A graph representing the performance of the armature is shown in Figure 1. 

The sample beams were tested for bending on a power stand. The stand is specially crafted, which 

allows you to test the pure bending by loading the beams through two accumulated forces. 

The beams were mounted on 2 hinges of the stand designed to test the samples. The distance between 

the forces was 800 mm and the distances from the supports to the load were 750 mm. The distance 

from the base to the edge of the beams is 100 mm. The load was delivered by a 40-ton hydraulic jack. 

For this, a distributing traverse was used. 

 

Figure 1. Elongation diagram of steel and composite reinforcement 

The download was given in several stages slowly. The phase load accounted for approximately 10% 

of the calculated disruptive load. After stabilization at each stage, its stabilization was expected. After 
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each phase load was given and at the end of the phase, the readings on the measuring instruments 

were recorded. 

The deformations of the concrete and reinforcement, the coolness of the beams were measured until 

the specimens were broken. The value of the load was recorded from the jack manometer. When the 

load reached the set value, the jack valve was closed and held at this value for 15-20 minutes. After 

the readings were recorded by the instruments, the next stage load was given. In this way the tests 

were continued and the samples were carried out until they were broken. 

During the test, the deformations of the concrete and reinforcement, the slope of the beam were 

measured and recorded[12-34].  

Deformations were measured at 300 mm base using clock-type indicators with an accuracy of 0.01 

mm, and the deflections were measured at three points of the beam - between the gaps and at the 

supports. Deformations of tensile and compressive reinforcement, as well as concrete compressive 

and tensile areas, were also measured at a 100 mm base at three predetermined points.  

During the experiment, the violation of the samples occurred at values close to the rated loads, in all 

cases it was noted that the experimental load was 10-18% higher than the rated load. 

In cases where the fracture started from the elongated reinforcement, the crushing fracture of the 

concrete of the compressible area was detected. When the distortion occurred along the sloping 

sections, a situation occurred that was close to the distortion even in the area of pure bending. 

 

Figure 2. Reinforcement, loading schemes and basic dimensions of sample beams 

Experiments have shown that the nature of crack formation, development, and specimen failure in the 

test models occurred as in steel reinforcement structures.  

Initially, before the cracks appeared, the deformations and sags increased almost proportionally to the 

load increase. With the appearance of the first cracks, this proportionality was broken and the 

curvature of the graph increased. This became apparent as the value of the cargo increased.  

In particular, when the value of the load was 70% of the breaking load and above, the cracks widened 

sharply, the slopes increased sharply. 

Deformations in concrete and reinforcement also changed similarly, and a very rapid increase was 

observed as the boundary condition approached. In the boundary condition, the deformations in the 

concrete reached their maximum value, while the deformations in the reinforcement were close to 

their limit values. 

In the boundary condition, the maximum opening width of hazardous cracks was 1mm or more. 



AJSHR, Vol. 3, No. 6, Jun 2022  
 

250 

ISSN 2690-9626 (online), Published by “Global Research Network LLC"  
under Volume: 3 Issue: 6 in Jun-2022 https://grnjournals.us/index.php/AJSHR 

 
Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of  

Creative Commons Attribution License (CC BY).To view a copy of this license,  
visit https://creativecommons.org/licenses/by/4.0/ 

 

The beams were able to withstand loads in excess of 5-20% of the calculated breaking loads. This 

situation can be explained by the fact that the nominal value of the calculated resistance of 

reinforcement and concrete is obtained with a certain stock. There was also a sharp increase in the 

slope of the beams in the boundary conditions. We think it would be correct to assume that the 

"leakage" of the armature at high voltages was the cause. 

Experiments have shown that, depending on the type and class of reinforcement, a reasonable 

concrete type and class should be obtained. This, on the one hand, saves on reinforcement and, on the 

other hand, ensures the reliability of the structure. In the future, it would be expedient to pay special 

attention to this situation, to conduct special experiments[26-44]..  

Figures 3-5 below show the testing of the sample beams under the influence of two accumulated 

loads, the formation of initial cracks in them, their opening with increasing load, the development of 

cracks and the breaking of the boundary condition. 

 

Figure 3. Graph of changes in deformations in the area of concrete compression in composite 

reinforced beam samples 

 

Figure 4. Graph of changes in deformations in the area of concrete elongation in composite 

reinforced beam samples 
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Figure 5. Graph of bending moment (M-f) of composite reinforcement pattern beams 
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