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Abstract: This article shows how to reinforce a hollow core concrete slab with carbon 

fiber cloth. Data on the implementation of this amplification method are given. 

Аннатотсия: В этой стате показано усиление многопустотной железобетонной 

плиты тканю из углеродного волокна. Приведены данные о реализатсии данного 

метода усиления. 

Annatotsiya: Ushbu maqolada ko’p bo’shliqli temir beton orayopma plitasini uglerod 

tolali mato bilan kuchaytirish ko‘rsatilgan. Ushbu kuchaytirish usulini amalga tadbiq qilish 

bo’yicha  ma’lumotlar keltirilgan.   

     Key words: Reinforced concrete cover plate, carbon fiber cloth, physical decay, polymer 

solution.        

      Introduction:  

       To date, ensuring safety and reliability of buildings and structures, as well as their 

separate structures, both at the construction stage and at the stage of use, is one of the main 

issues, and many researchers and engineers pay great attention to this issue. Such interest is 

due to the increased need to ensure its reliable operation. 

      Replacement of defective reinforced concrete coverings of buildings under reconstruction 

is very costly or impossible at all. Damage to reinforced concrete sandwich panels is 

associated with corrosion of fittings due to insufficient protective layer, excessive loads and 

manufacturing errors. 

      Recently, prefabricated reinforced concrete slabs have been widely used in the 

construction of our country. The reason for this is the development of the construction 

industry and the introduction of new construction technologies into our country. Currently 

produced reinforced concrete slabs can be cut to any size from 1 m to 12 m. Therefore, the 

connection node of these reinforced concrete slabs with the seismic belt is very different from 

the nodes of the previous slabs [2]. In addition to the dimensions of the produced reinforced 

concrete slabs, its strength and number of load-bearing wires may vary. If, as a result of the 

re-equipment or modernization of the buildings where these reinforced concrete slabs are 

used, as a result of the increase in the loads acting on the intermediate slabs, it is appropriate 

to carry out strengthening and strengthening works. When changing the function of the room, 

it may be necessary to take measures to increase the load-bearing capacity of the floors. In 

some cases, if it is necessary to install heavy equipment on the intermediate floor, a reinforced 

concrete slab reinforcement project will be developed. 
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          Strengthening of reinforced concrete slabs is carried out in order to restore their 

integrity, performance characteristics and, in particular, load-bearing capacity. This is done 

during reconstruction of buildings, re-planning, construction of additional floors or when 

obvious defects are detected by visual inspection. 

        There are several ways to strengthen reinforced concrete slabs, the most effective method 

of which is the method of strengthening a metal sheet in a polymer solution on the lower part 

of a reinforced concrete slab [5]. In addition to being economically efficient, this method has 

several advantages. These include the low cost of labor during the reconstruction process, the 

constant size of the room, the speed of work and the fact that the building does not affect the 

use of the building, and many other advantages. 

       The main part. 

     In the method of strengthening a metal sheet in a polymer solution from the lower part of a 

reinforced concrete plate, not only steel, but also carbon fiber materials [3], which are widely 

distributed today and have a much higher strength than steel, are considered to be a 

convenient and compact solution. (Table 1). 

 

Table 1. Comparing the effectiveness of reinforcing multi-cavity reinforced concrete 

slabs with carbon fiber fabric and other methods. 

  

T/r Name of material density

,g\sm3 

Durability 

M\Pa 

Thickness 

mm 

The cost of 

reinforcing a 1 

m slab USD($) 

1 Carbon fiber fabric 

(CWrap Fabric 230) 

1.79 4900 0.128 13 

2 Carbon fiber fabric 

(CWrap Fabric 530) 

1.8 4900 0.293 10.7 

3 Carbon fiber fabric 

(SWrap CarbonPlate 

12) 

1.4 3100 1.2 47 

4 Carbon fiber fabric 

(SWrap CarbonPlate 

14) 

1.6 3100 1.4 42.7 

5 Metal sheet 7.87 235 1,0 15 

  

      It can be seen from Table 1 that the method of reinforcing material 2, i.e., the 

reinforcement of carbon fiber fabric (CWrap Fabric 530) in a polymer solution, on the lower 

part of the reinforced concrete plate, turned out to be economically effective compared to 

other methods. 

     The following set of basic measures are required to strengthen the multi-cavity sandwich 

plate by gluing carbon fiber cloth in a polymer solution to its lower part: preparing the 

reinforced concrete sandwich to strengthen the lower part; determine the surface of the 
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adhesive; treatment of the specified surface with polymer cement; gluing carbon fiber fabric 

and again treated with polymer cement (Fig. 1). 

 
Figure 1. Reinforcement method of reinforced concrete slab with carbon fiber fabric. 

 

        a- gluing of carbon fiber fabric in the longitudinal direction, b- gluing of carbon fiber fabric 

in the transverse direction. 

 

        Reinforcement by gluing carbon fiber fabric in a polymer solution to the bottom of the 

multi-cavity intermediate plate is glued to the lower surface of the plate in the longitudinal 

and transverse direction in a polymer solution (Fig. 2). Carbon fiber is used in a polymer 

solution for fabric bonding, and the polymer solution is diluted with water before use 

according to the instructions. 

       A 60 mm carbon fiber fabric is attached to the plate in a 500 mm step. 3 rows of carbon 

fiber fabric are glued in the longitudinal direction of the plate. 

  

   
 

Figure 2. Bonding process of carbon fiber fabric 

          The technical characteristics and main advantages of carbon fiber material are as 

follows: 

         Carbon fiber consists of polyacrylnitrite pretreated at high temperatures (up to 3-5 

thousand degrees). Due to its technical properties, carbon fiber is used for external 

reinforcement and reinforcement. To date, carbon fiber is one of the strongest composite 

materials. Although this material is 30% lighter than aluminum and 75% lighter than steel, its 
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tensile strength is four times higher than the best grades of steel. Considering the above 

characteristics, carbon fiber can be considered as a universal material. Adapted for use in 

different climate zones. 

    Сonclusion:   

The use of the reinforcement method by gluing the carbon fiber fabric in a polymer solution to 

the bottom of the multi-cavity cover plate has the following advantages: 

- high waterproofing properties due to the glossy surface of carbon fiber, as a result of which 

it does not react with water; 

- high adhesion to various surfaces; 

- resistant to corrosion; 

- lightness - this characteristic is that the reinforcement system does not cause additional 

loads to the building. Despite the fact that the weight of carbon fiber is much less than steel, it 

has a very high strength; 

- it helps to reduce labor costs if carbon fiber is used to strengthen the frame only with 

manual labor; 

- carbon fiber is a universal material that can be used to strengthen constructions of any 

complexity and configuration, including round and angular surfaces; 

- carbon fiber is an environmentally friendly material for reinforcement. In addition, this 

material is fire resistant. 

          Carbon fiber materials are successfully used for repair and strengthening of columns, 

beams, beams and other constructions made of reinforced concrete, wood, metal, brick and 

other materials. 
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