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 Reinforcement of concrete structures is very important today. Several methods have been 
proposed for retrofitting. One of these methods is the use of strong epoxy-based adhesives. 
Using these adhesives, in addition to strengthening the concrete and repairing cracks in 
concrete structures, the main components of the structure, such as beams and columns, can 
be glued together well. This article examines the history of using epoxy adhesives and their 
use in civil engineering. Then a product with the brand name "Megapoxy PM" is introduced 
and its specifications are stated. 

1. Introduction 
 
 
There is a new kind of concrete known as epoxy resin. It is strong, 
fast-growing, rugged, and simple to build, but short-forming and 
quick-drying. It also has exceptional energy efficiency.corrosion, 
water abrasion, and chemical abr; as well as temperature abr all but 
the cold-temperature resistant In manufacturing, polyester-modified 
epoxy resin is commonly used. 

Epoxy resin concrete is a form of engineering material used in 
polymer concrete that has grown in popularity faster than others. In 
the middle of the twentieth century, polymer concrete was used in the 
construction industry in the United States. Polymer resin concrete 
was first used to fix Portland cement concrete members in the 1970s, 
mostly for road and bridge components [1-2]. The US government 
spent a lot of time in the 1980s researching polymer resin concrete 
and prefabricated polymer concrete, such as drainage parts, cellars, 
cellar covers, and computer components, among other things [3]. 
Marinela, Barbuta, and colleagues investigated the mechanical and 
physical properties of epoxy polymer concrete subjected to 
temperatures of up to 250 degrees Celsius. When exposed to 
temperatures below 250 ° C, epoxy polymer concrete has higher 
mechanical properties than ordinary cement concrete, according to 
the findings. Sadowski, S Czarnecki, and colleagues investigated the 
height 3D roughness parameters of concrete substrates and epoxy 
resin adhesion. The effects of curing temperature and hardener form 
on the mechanical properties of bisphenol F-type epoxy resin were 
investigated by Nan Ji Jin, Jaeheum Yeon, and colleagues [4-7]. 

In the United States, Japan, and Europe, studies primarily concentrate 
on macroscopic mechanical properties and microstructural aspects of 
polymer concrete materials. 

China started researching and using polymer concrete in the mid-
twentieth century. However, in our country, research on epoxy resin 
concrete is currently focused on the material's mechanical properties, 
so epoxy resin concrete has a large research and development space. 
[eight] The concrete temperature shrinkage coefficient curve was 
drawn by Liu Keifei et al, who used their own independent research 
and production of epoxy resin concrete adhesive to conduct a 

temperature contraction coefficient experiment. When the difference 
between the initial and final temperatures reached 40 degrees Celsius, 
the concrete temperature shrinkage coefficient curve was drawn. 
When asphalt concrete and epoxy resin concrete were both at the 
same temperature, the temperature shrinkage output of epoxy resin 
concrete was investigated. Liu kefei and xu zhisheng measured the 
compressive strength and compressive modulus of epoxy resin 
concrete and cement concrete at room temperature and high 
temperature. Under high temperatures, the mechanical properties of 
epoxy resin concrete are found to be superior to those of cement 
concrete. 

Cheng Jingwei investigated the effect of the base concrete on epoxy 
resin aging results. In the master's thesis, the finite element model is 
developed, and the test data analysis is compared. A new type of epoxy 
resin base concrete is built to meet the basic mechanical properties 
such as compressive performance, tensile properties, bending 
resistance, and interface adhesion performance after the mixture 
ratio is continuously optimized. In addition, the shock resistance and 
aging resistance of new materials is investigated [9]. 

In the last two years, [10] Lei Wolong of Tianjin University has 
researched the mechanical behavior and deformation characteristics 
of epoxy resin concrete using rubber particles. The deflection line was 
drawn under the loading of epoxy resin concrete for 7 days with 
different particle sizes and different rubber material. In the study of 
rubber particles with different proportions with different size of epoxy 
resin concrete non-standard specimens of compressive strength, 
splitting strength, flexural strength, and deformation characteristics, 
the experiment was carried out with different sand replacement 
ratios. The ultimate strain values and mechanical properties of 
different rubber material were determined. 

Wang Wei, Zhu Cixiang, and colleagues conducted a thermal stress 
study of an epoxy resin concrete laminated structure [11]. Abaqus is 
used to assess the structure's stress during the curing, curing, post-
curing, and using stages. Epoxy resin concrete is expected to have a 
higher interfacial strength than conventional concrete. The effect of 
the aggregate's elastic modulus on epoxy resin concrete is discussed. 
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Since its introduction, epoxy resin concrete has been widely used by 
both domestic and international scholars. 

The mechanical properties of epoxy concrete composite materials 
have made significant improvement and breakthrough after half a 
century of trials and discovery. 

2. Use of epoxy in civil engineering 

The use of epoxy resin materials in hydraulic engineering and 
industry has increased in recent years, thanks to the introduction of 
several new polymer epoxy resin materials. When looking into it 
further, epoxy resin concrete is widely used in the field of civil 
engineering, especially the epoxy resin concrete reinforcement 
technology used in building structure reinforcement [12]. Epoxy resin 
adhesive for epoxy resin has important applications in the concrete 
field; the material is commonly used in concrete members of adhesive 
and repair, bridge engineering, runway repair, road repair, and 
structural fracture reinforcement, among other things. Epoxy resin 
concrete is commonly used for concrete member bonding and repair. 
With the rapid growth of industrial and civil construction in our 
country, the actual traffic volume of many large-scale bridges has 
exceeded the original design traffic volume plan. When a local 
fracture or damage occurs in a bridge, it must be fixed as soon as 
possible, causing traffic congestion and disruption in travel and 
transportation. Damaged road parts can be repaired by applying 
epoxy resin concrete adhesive to the broken surface. 

Bridge construction also makes use of epoxy resin concrete. The 
bridge is a civil engineering device that can withstand high stress, 
and prestressed reinforced concrete is also used in its construction. 
Zhang Junjuan, et al. explain the material structure and 
characteristics of modified epoxy fast patch materials, as well as the 
expansion joint replacement construction technology. The expansion 
joint replacement construction process has been in use for six 
months, and the performance test results show that it has an 
excellent impact. Kang Benjin, Ren Hongmei, and others discovered 
the method of quality control in the construction of epoxy resin 
concrete under steel bridge through study and testing of the concrete 
pavement of epoxy resin in steel bridge. According to Yun Wen et al., 
the perfusion epoxy resin concrete pavement structure has good 
adaptability to high stress, high water resistance, good fatigue 
resistance, and good rutting efficiency. The use of perfusion epoxy 
resin concrete in the Chongqing Yangchuan Yangtze river bridge 
yielded promising results [13]. Epoxy resin concrete is also used in the 
field of road repair and airstrip construction. The runway has 
stringent wear and effect resistance criteria. Epoxy resin or a suitable 
plasticizer may be applied to the cement paste when paving the lane, 
resulting in a runway that is both abrasion and impact resistant. 
Abrasion resistance is also in high demand on the highway and 
national highway, particularly in wet weather to prevent the car from 
turning or skidding on the brakes [14]. 
Epoxy resin concrete reinforced concrete shear walls are a popular 
epoxy resin concrete application. (15) Hu Zhirong, a master's thesis 
student at the South China University of Technology, studied the fire 
resistance of reinforced concrete shear walls with epoxy resin 
concrete in 2012. For the fire-resistant construction of reinforced 
concrete shear walls with epoxy resin concrete, experimental data 
and analysis methods are given, which has some guiding significance 
for the design and implementation of actual reinforcement 
engineering. In 2017, Zhou Wenping and Huang Haikun used the 
prestressed steel bar method to strengthen the difficult problems of 
the materials used in the upper and lower ends of the modern 
prestressed steel rod, as well as the shear wall's anchorage end. For 
consistent work, the experimental study used epoxy resin concrete as 
the filling medium instead of the original cement grouting material. 
The epoxy resin concrete meets the design and construction criteria, 
according to the test results [16]. The use of epoxy resin concrete in 
concrete structures has some implications for the design and 
implementation of real reinforcement engineering. The engineering 
department, as well as people from all walks of life, are increasingly 
interested in and appreciating it. 
 
3. Applications of epoxy adhesive (MEGAPOXY PM) 
 
Epoxy resins and adhesives, in addition to being used in the 
composite industry, also have many applications in other advanced 
industries such as aircraft manufacturing and the aerospace and 

defense industries. However, most of the use of epoxy resin adhesives 
is in the reinforcement of concrete structures by FRP and related 
works. Resin adhesive is available in different viscosities and there 
are different concrete hardeners for them, which makes their use 
conditions different and we can make the right choice based on our 
conditions and needs. Epoxy resins are much stronger and more 
durable than polyesters and vinyl esters, and epoxy resins are used to 
strengthen and repair concrete structures. Epoxies are baked at 
temperatures close to 3000 degrees, which makes them very resistant 
to heat. The sintering temperature of epoxies can increase, which 
means that their resistance to heat will increase. 
Various applications of epoxy resin include the construction of high-
pressure tanks, the construction of high-strength structural 
members, bulletproof vests, aircraft factories, electronics, civil 
engineering, etc. This chemical can also be used to cover surfaces and 
floors, industrial flooring, tank lining and ducts. 
 
 
 
4. Types of epoxies based on the curing method 
 
Epoxy adhesives are generally divided into two groups of one-
component and two-component epoxy adhesives according to the 
curing method. 
 
5. Single component epoxy adhesives 
 
One-component epoxy adhesives are cured after application at a 
temperature between 250 and 300 ° C and do not require hardening. 
This group had excellent adhesion and showed very good resistance 
in bad weather conditions. 
 
6. Two-component epoxy adhesives 
 
In addition to the ability to bake at high temperatures, two-
component epoxy systems can be cured at ambient temperatures and 
even zero degrees with the help of catalysts and hardeners. For this 
reason, this group of adhesives is much more widely used in industry. 
After the hardener is added to the epoxy, the chemical process of 
crosslinking begins with the production of heat until it is fully cured. 
This group of adhesives is very adaptable to environmental 
conditions and they can be formulated for any application. 
 
 

 
Figure 1. Megapoxy pm 

 
 
7. Case study: Megapoxy PM 
 
This paste-shaped material with a working time of 45 minutes and 
high strength is used to install all kinds of stones and joints. 
Megapoxy adhesive has a two-component structure with an epoxy 
base. When this paste is properly solidified, it becomes a solid that is 
resistant to other chemicals and, due to its very high strength, forms 
a permanent chemical bond that does not change over time. It does 
not become chemical. This adhesive, while flexible, is resistant to 
pressure and still maintains its strength. 
 
8. How to use 
 
In order to use PM correctly in the four corners and the center of the 
desired surface, this material should be used, which in general, about 
10% of the desired surface space is covered by this material. 
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To execute, first mix the two components A and B of the desired 
adhesive evenly, and place it as a bite in five points on stone, concrete 
or metal form in the required amount. If not mixed completely and 
correctly, it does not have the necessary efficiency and loses its full 
adhesion and always remains in the form of dough. Table 1 lists the 
uses. 
 
 
 
 
 
Table 1 uses of Megapoxy PM 
 

Bondıng Fıllıng And Repaır 
Precast Concrete Articles Concrete Pipes And Tanks 
Grouting Bolts Fibreglass Articles 
Natural Stones Concrete Floors And Stairs 
Bricks And Ceramics Concrete Columns 
Metals Insitu Formed Concrete 

 
 
Table 2 Lists Cured Properties. 
 
 

Maxımum operatıng temperature 70°c 
densıty 1.45 kg per litre 
Tensıle strength 25 MPa 
Tensıle bond strength 10 MPa 
Compressıve strength 80 MPa 
Flexural strength 15 MPa 

 
 In addition to the use of these adhesives in the construction industry 
and building facades, this product can be used to strengthen damaged 
structures. 
 
Megapoxy pm adhesive can be used in the following cases: 
 

• Gluing FRP veneers to concrete structures 
• Reinforcement of cracked concrete beams 
• Reinforcement of cracked concrete columns 
• Gluing steel members to concrete members in the structure 
• Construction of composite structures 

 
 
One of the most important uses of megapoxy is to glue two beams or 
two columns together. According to the mentioned results, the 
compressive strength of this material is about 80 MPa, the 
compressive strength of which is almost equal to the compressive 
strength of HPC concrete. Therefore, using this adhesive, two layers of 
concrete columns can be glued well together. Also, the flexural and 
tensile strength of adhesives is almost higher than the flexural and 
tensile strength of concrete, so by carefully bonding two concrete 
beams to each other, it is possible to have a completely uniform 
concrete with high strength. 
 
 
Financial justification 
 
By using Megapoxy for retrofitting, retrofitting costs are drastically 
reduced. It is possible to easily repair the cracked surface by preparing 
these products from Megapoxy Company or, if necessary, to glue two 
concrete surfaces with steel. Compared to FRP coatings, using 
Megapoxy is quite economical. 
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