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Abstract:
In recent years, with the continuous development of building structural design, more
and more new structural materials and connection methods have been applied in
practical engineering. Among them, epoxy resin adhesive, as a new type of structural
connecting material, has gradually gained widespread attention due to its advantages
such as high strength and durability. This article will start with the concept and
characteristics of epoxy resin adhesives, explain their specific applications and
advantages in building structural design, and analyze their usage limitations and
considerations. Intended to provide reference and inspiration for the application of
adhesives in building structural design, and further promote innovation in building
structural technology.
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1. Introduction
In traditional architectural structural design, welding, bolted connections, and other

methods are widely used. However, these traditional methods have significant
limitations and cannot meet the needs of lightweight building materials, increased
strength, and improved construction efficiency. Therefore, as a new type of structural
material, epoxy resin adhesive has many advantages, such as high bonding strength,
safety and reliability, and is increasingly valued by building structural designers.
Therefore, this article will delve into the application and advantages of epoxy resin
adhesives in building structural design, in order to provide reference and inspiration
for building structural designers, and promote innovation and development of building
structural technology. [1]

2. Concept and Characteristics of Epoxy Resin Adhesive
Epoxy resin adhesive is a common structural adhesive composed of epoxy resin and

curing agent, which has high strength, high heat resistance, high adhesive strength,
chemical stability, and mechanical properties. The characteristics of epoxy resin
adhesive stem from the properties of epoxy resin itself. It is a polymer with high
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molecular weight that can form a powerful three-dimensional network structure
through cross-linking reactions. When a curing agent is added, the epoxy resin begins
to cure, forming a tight cross-linked structure and firmly bonding with the bonding
area. Therefore, epoxy resin adhesives can provide excellent bonding performance
and strength, suitable for various building structures and industrial applications. The
use of epoxy resin adhesive is very convenient, and it can be applied through various
methods such as coating, spraying, injection, etc. It is suitable for bonding and
repairing various complex building structures and industrial equipment.

3. Application of Epoxy Resin Adhesive in Building Structural
Design

3.1. Application in steel structures
In steel structure design, the application of epoxy resin adhesive mainly includes

two aspects: connection and reinforcement. In terms of connection, epoxy resin
adhesive can replace traditional welding and bolt connection methods. When
connecting steel components, the adhesive can be directly applied to the surface of the
steel, and then the steel components can be bonded together to form a whole. This
connection method has advantages such as convenient construction, high bonding
strength, and beautiful appearance, and is gradually being widely used in building
structural design. In terms of strengthening, epoxy resin adhesive can improve the
bending and torsional stiffness of components by increasing the thickness of steel
plates, thereby increasing the load-bearing capacity of the entire structure. In addition,
epoxy resin adhesive can also be used to connect steel bars and steel plates in
reinforced concrete to enhance the strength and stiffness of reinforced concrete beams
and columns. Compared with traditional mechanical connection methods, epoxy resin
adhesive has a better strengthening effect and can also improve construction
efficiency.

3.2. Application in concrete structures
Epoxy resin adhesive is widely used for repairing and strengthening concrete

surfaces. By combining epoxy resin adhesive with specific fillers, it can effectively
repair damage, cracking, or hollowing on the surface of concrete, improve the overall
performance and durability of concrete. Epoxy resin adhesive can also be used for the
bonding of prefabricated concrete components, such as beam plate connections,
component assembly, etc. The use of epoxy resin adhesive can achieve tight
connections between components, improve the overall stress performance of
components, simplify construction processes, and improve engineering efficiency. In
addition, epoxy resin adhesives also play an important role in the reinforcement of
concrete structures. For example, in the process of reinforcing reinforced concrete
beams, epoxy resin adhesive can be used to bond carbon fiber cloth or glass fiber
cloth to the surface of concrete, thereby increasing the bearing capacity and ductility
of the beam and achieving the purpose of reinforcement.

3.3. Application in glass curtain walls
As a common form of exterior wall in modern architecture, the importance of glass

curtain walls lies in providing good lighting effects and beautiful appearance. And
epoxy resin adhesive provides reliable support for the design and construction of glass
curtain walls through its excellent bonding performance and weather resistance.
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Firstly, epoxy resin adhesive can bond multiple glass units together to form a large-
area glass curtain wall. This can achieve the absence of traditional metal frame
support, thereby increasing the transparency and overall aesthetics of the curtain wall.
Meanwhile, the adhesive strength of epoxy resin adhesive is high, which can
effectively resist wind and earthquake loads, improve the stability and safety of
curtain walls. Secondly, epoxy resin adhesive can also be used to fix and connect
glass to supporting structures. By using adhesive, installation without screws or
visible connectors can be achieved, thereby increasing the overall aesthetics of glass
curtain walls.

4. The Advantages of Epoxy Resin Adhesives in Building Structural
Design

4.1. Excellent mechanical properties and strength
Due to the excellent mechanical properties and strength exhibited by epoxy resin

adhesives in building structural design, they have become an indispensable and
important component in building structural design. Firstly, it has high strength
bonding ability and can firmly connect different materials, such as concrete, metal,
and glass. In addition, epoxy resin adhesives also have excellent shear resistance,
showing outstanding resistance when subjected to shear forces. It can effectively
resist the shear force caused by external loads, thereby improving the overall stability
of the structure. This shear strength provides additional protection for building
structures when facing various mechanical challenges. Whether in large-scale
construction projects or small-scale decoration projects, epoxy resin adhesives play an
irreplaceable role, providing a stable foundation for the sustainable development and
long-term use of building structures.

4.2. Excellent durability and environmental adaptability
Epoxy resin adhesive can withstand the effects of long-term use and environmental

changes, and still maintains good adhesion under different climate conditions and
temperature changes. This is because it has excellent chemical stability and
antioxidant properties. Epoxy resin adhesives also have high waterproof and corrosion
resistance, which can resist the erosion of chemicals such as water, acid, and alkali,
thereby extending the service life of building structures. This durability and
environmental adaptability make epoxy resin adhesives widely used in building
structural design, especially in harsh environments such as coastal areas and
mountainous areas. It can provide long-lasting support for the structure and will not
be damaged or loosened due to changes in the environment.

4.3. Improve structural safety and reliability
One important advantage of epoxy resin adhesive in building structural design is its

ability to significantly improve the safety and reliability of the structure. Due to its
excellent bonding ability and strength, epoxy resin adhesive can firmly connect
different materials such as concrete, metal, and glass, forming a stable overall
structure. By improving the safety and reliability of the structure, it provides people
with a stable and sustainable living and working space. Whether it is natural disasters
such as earthquakes and storms, or long-term use and loads, epoxy resin adhesives can
ensure the stability and seismic performance of structures. It can effectively disperse
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and transmit loads, prevent structural loosening and damage, thereby improving the
overall structural safety.

5. Environmental Conditions

5.1. Environmental conditions
Different environmental conditions can have an impact on the adhesive

performance of epoxy resin, such as temperature, humidity, and the presence of
chemicals, which can all affect the performance of epoxy resin adhesives. In high
temperature or extremely cold environments, epoxy resin adhesives need to have good
temperature resistance to ensure that they can maintain stable bonding performance
even under extreme temperature conditions. In humid or high humidity environments,
epoxy resin adhesives need to have excellent waterproof performance to avoid
moisture and reduce bonding strength. In addition, if the building structure is exposed
to environments with strong chemical corrosion, such as chemical factories or marine
environments. To ensure the long-term stability of the structure, epoxy resin adhesives
also need to have corrosion resistance and be able to resist the influence of chemical
corrosive substances such as acid and alkali on their bonding performance.

5.2. Material compatibility
In the design of building structures, considering material compatibility is a crucial

factor when using epoxy resin adhesives. Due to the fact that building structures are
typically composed of various materials such as concrete, metal, glass, ceramics, etc.,
epoxy resin adhesives must be compatible with these materials to ensure bonding
strength and stability. Firstly, epoxy resin adhesives need to have good adhesion
properties and be able to effectively form chemical or physical bonds with various
material surfaces. Secondly, under temperature changes or stress conditions, different
materials may experience slight displacement or deformation, and epoxy resin
adhesives should have sufficient flexibility and strength to meet these changes without
causing adhesive failure. Thirdly, for special materials such as glass and ceramics,
epoxy resin adhesives need to have good shear resistance and high temperature
resistance.

5.3. Curing time
Curing time refers to the time it takes for epoxy resin to transition from liquid to

solid after construction. The selection of curing time must comprehensively consider
multiple aspects. Firstly, construction time is crucial for the progress of building
projects. If the curing time of epoxy resin adhesive is too long, it will prolong the
construction time and may affect the progress of the entire project. So when choosing
adhesives, it is important to pay attention to whether their curing time matches the
construction progress. Secondly, in different seasons or regions, the selection of
adhesive needs to be adjusted according to the ambient temperature to ensure that it
can fully cure in the appropriate time. Because in low temperature environments, the
curing time of epoxy resin adhesives is usually longer, while in high temperature
environments, it is shorter. In addition, the curing time is also related to the type and
thickness of the adhesive material. A thicker adhesive layer usually requires a longer
curing time to fully cure. So when choosing epoxy resin adhesive, it is necessary to
refer to the curing time data provided by the manufacturer and evaluate and select it
based on actual engineering requirements.
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6. Conclusions
Epoxy resin adhesives have a wide range of applications and many advantages in

building structural design, and are still full of prospects in the future. Moreover, with
the continuous advancement of technology and the deepening of research and
development, epoxy resin adhesives will continuously improve their performance and
applicability, bringing more possibilities and development opportunities to the
construction industry, and contributing to the safety, reliability, and sustainable
development of building structures. In addition, with the continuous emergence of
new materials and processes, epoxy resin adhesives are expected to be combined with
other innovative materials to achieve more efficient, lightweight, and intelligent
building structural design.
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