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  Abstract 
With the continuous improvement of China's modernization development level 
and the comprehensive deepening of the urbanization process, it brings many op-
portunities for the construction industry to achieve the sustainable development 
goal, but at the same time, it also puts forward higher and stricter-requirements for 
the quality and safety of construction. The application of green building materials 
in the construction field, provides favorable conditions for the promotion of green 
construction concept, to ensure that in the civil engineering construction, as far as 
possible to reduce the impact on the construction site and the surrounding ecosys-
tem. Green materials are the foundation of construction, reasonable use of them, 
can ensure that the construction project in the premise of guaranteeing construc-
tion quality and safety, to achieve the purpose of "green construction". With the 
continuous enhancement of people's awareness of environmental protection, the 
recycling of resources has become more and more important in the construction of 
civil engineering, which makes the application of energy-saving and green envi-
ronmental protection materials in the construction of building engineering more 
widely. This paper expounds the selection standard of green building materials 
and the necessity of using green building materials in civil construction, discusses 
the classification and material characteristics of traditional green building mate-
rials, the development trend and dynamic of modern green building materials and 
the integration of modern green building materials and engineering construction 
technology, and provides reference for the research of related content. 
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1. Necessity of application of green building materials in civil engineering construction 

First of all, it is necessary to develop sustainable development strategies. The concept of sustainable development 
should consider economy, population, society, resources, environment and other aspects comprehensively, start from a 
realistic perspective, and seek a green road suitable for the harmonious development of construction industry and envi-
ronment. The development of green buildings is an inevitable requirement for the country to implement the sustain able 
development strategy [1]. The adoption of green building materials is conducive to energy saving, emission reduction 
and environmental protection, promoting the sustainable development of civil construction, and creating long-term ben-
efits for the construction unit. Secondly, it is the need for the reform of the national economic system. Under such cir-
cumstances, we must change our economic growth-mode and build an environmentally friendly society. At the same 
time, the country is also actively promoting the transformation of various industries, replacing traditional materials that 
consume a lot of energy and pollute with new green building materials. It also meets the needs of customers. With the 
increasing concern of human health, as well as the continuous improvement of the living environment and related 
equipment of green environmental protection requirements, the building materials put forward new requirements [2]. 
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For example, the use of non-toxic, harmless green building materials in civil engineering, which can not only guarantee 
the legitimate consumption rights and interests of-residents, but also meet people's psychological needs. How to effec-
tively improve the utilization rate of building materials, reduce the pollution to the environment, at present, the produc-
tion efficiency and processing technology of building materials is an important reason to restrict the production of 
building materials. Because the manufacturing process of green building materials is more complex, and compared with 
conventional building materials, its production efficiency is also relatively low, so its manufacturing cost is relatively 
high, so it cannot be popularized to industrial and civil fields on a large scale. It is an important trend of the develop-
ment of green building materials to break through the key technologies that restrict its development, which can effec-
tively improve its utilization rate and reduce its pollution to the environment [3].  

2. The application of green building materials in civil engineering construction 
2.1 Construction application of green building materials in line with the characteristics of material 
saving 
2.1.1 Green high-performance concrete 

In concrete, in addition to cement, coarse and fine aggregate sand various sad mixtures are included. In recent years, 
under the premise of not reducing the amount of sand, tone and clinker, the concept of "green and efficient concrete" 
has been put forward. Its main feature is to reduce the use of cement on the premise of ensuring that its performance is 
not reduced. The coarse aggregate particle size in cement concrete is greater than 4.75mm, while the fine aggregate par-
ticle size is lower than the index, and most of it is mined from the mountain. The composition material of concrete is 
mainly river sand. A large amount of cement is produced in our country every year, which has led to the mining of sand 
and stone, which has caused serious damage to the ecological environment. The "clinker" used in concrete, that is, ce-
ment, in its preparation process, will have a great impact on the surrounding environment, therefore, reducing its dosage, 
to achieve the "green" purpose, is also an effective method. Green efficient concrete takes cement as the core, and its 
mixing of coarse, fine aggregate, sand and soon are mainly determined by cement characteristics. Green HPC has the 
characteristics of no-vibration, self-compaction (energy saving), good working performance, long service life, good 
volume stability and soon. China's Pingnan Third Bridge (Super arch Bridge) uses the main arch of non-vibration 
self-compacting concrete pouring, but its structure and performance have not been studied deeply enough.  

2.1.2 Recycled aggregate concrete 
In concrete, reducing the amount of natural aggregate is also an effective technical method to protect the environment 

and reduce rock mining. Recycled aggregate concrete is the use of broken cement soil blocks, bricks, etc., to replace 
natural aggregate. When the old houses are demolished, a large number of cement blocks will be produced, and the 
waste cannot be effectively degraded, if a long time regardless of stacking, it is bound to occupy the limited land re-
sources, but also waste environmental resources, similar to glass products, bricks, etc. Recycled aggregate concrete can 
not only recycle cured concrete, but also absorb some other waste, which can not only reduce the consumption of natu-
ral stone, but also reduce the production of construction waste, therefore, it is very environmental protection. At present, 
the domestic renewable aggregate concrete uses ceramic, glass, mineral crushing and other construction waste.  

2.2 Construction and application of green building materials in line with energy-saving characteristics 
2.2.1 Expanded perlite mortar 

In the cement, gypsum and perlite of expanded perlite, cement and gypsum are the most important binders and perlite 
is the most important raw material. In the preparation of expanded perlite mortar, a certain a mount of curing agent 
should be added according to the specific situation, in order to ensure its solidification effect. However, because the 
physical characteristics and performance of different proportions of expanded perlite mortar are very different, so, when 
setting the ratio of raw materials, it must be determined according to the actual situation of the project. Generally 
speaking, expanded perlite mortar is often used for civil engineering roofing, powder ready to facilitate the packaging 
and transportation of materials. When operating, as long as the appropriate amount of water is added to the material, 
and agitated, it can also be coated by manual or mechanical methods. According to the actual needs of civil engineering 
construction projects, it can be made into various types of plate material, convenient application indifferent buildings, 
the engineering project plays a better warm effect.  

2.2.2 Vitrified micro bead thermal insulation mortar 
Vitrified micro bead thermal insulation mortar has the widest application range. It is based on can cello us rock as 

raw material, pulverized into mineral powder through the crusher, and then through the expansion furnace for high 
temperature forging burning, the mineral powder into an expansion agent with very stable physical properties. The ad-
vantage of vitrified micro beads insulation agent is that its structure is very stable, at high temperature can produce a 
hollow inside the material, and form a solid vitrified film on its surface, so its weight relative to the mineral materials is 
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much lighter. In addition, the characteristics of low water absorption rate, high strength, high ignition point, fire resis-
tance and high temperature are also the main factors that most of the external wall insulation materials in civil engi-
neering use vitrification micro beads thermal insulation mortar.  

2.2.3 Silicate composite insulation mortar 
Silicate composite insulation mortar, it is mainly the curing glue, fiber material, filling material and other materials 

according to the fixed ratio of production, so as to high insulation performance of Composite mortar. The production of 
silicate composite insulation mortar, the first mixed materials in the fiber material into it, and the variety of materials 
mixed, stirred, made of viscous glue. The colloidal volume formed is larger, after air cooling and curing, the formation 
of a layer of high insulation performance of the protective film, is widely used in the surface construction of civil engi-
neering projects. At the very beginning, silicate composite insulation mortar is applied in the heat pipeline and its re-
lated equipment on the surface. However, it is now found that silicate composite insulation mortar construction tech-
nology and Perlite mortar construction technology has very similar characteristics, therefore, people also gradually 
realize their role and value, now, they are widely used in the building external wall insulation layer.  

2.2.4 Thermoplastic thermal insulation material 
Thermoplastic insulation material is also widely used in the construction of civil engineering insulation materials, one 

of its biggest advantage is that it can be in a specific temperature range, with stand a greater degree of thermal softening, 
in the material becomes softening state, by pressing or molding method, let the substance solid-state, and then through 
the cooling method, made of plastic products. Through research, we can know that at present, in the construction of 
civil engineering, the widely used thermoplastic insulation materials are XPS board, EPS board, etc., made of a variety 
of panels made of thermoplastic insulation materials, their corresponding grades are significantly different. For example, 
the combustion grade of EPS board is B2. After trying to apply a certain proportion of insulating grout on its surface, it 
can be found that the fire grade of EPS board can be significantly improved, and even its fire resistance grade can be 
improved to A level.  

2.3 Construction and application of green building materials in line with the characteristics of drainage 
and water collection 

Urban motor lanes, pedestrian streets, squares and other areas, when it rains, often appear the problem of groundwa-
ter, and some places will even appear serious surface runoff, to the safety of residents travel has brought a great impact. 
The main reason is that the roads and squares in the city are mainly concrete, and the traditional concrete materials have 
poor water seepage performance [4]. When the rain falls to the ground, it is not discharged through the sewer, which 
will formal large amount of accumulation. The concept of "sponge city" is put forward. In recent years, the new pave-
ment structure with better permeability performance, which can quickly penetrate the rain water into the ground and 
discharge through the drain age pipe net work has been gradually adopted in the urban roads, squares and other build-
ings. It not only improves the efficiency of urban drainage, but also provides a good environment for rain water re-
source utilization. There are three kinds of common raw materials. The first semipermeable. The raw material of this 
concrete is made up of concrete, aggregate, powder, rein forcing agent and water. When it is mixed in a fixed ratio, it 
can form a porous concrete substance. The cementing material of previous concrete is not necessarily cement, but also 
can use organic-glue, previous cement concrete can also be set color, the pavement can be paved with specific color to 
divide the functional area. This emerging building material, can be applied to the construction of urban roads, can also 
be applied to the construction of communities, can also be applied to the construction of public facilities. The second is 
the water proof brick. The pavement in the city road, parking lot, park, community walkway and soon are laid on the 
ground, but because of its poor permeability and water permeability, resulting in the ground is difficult to achieve rapid 
drainage and water collection. Ecological permeable brick can be used for the paving of floor bricks. The raw material 
for making such floor tiles is high-grade cement. Its compressive resistance and overall service life can reach a good 
degree, and because of its micro porous structure, it can get very good permeability. Finally, the cement brick with 
holes is made. The characteristics of the floor tile is made of ordinary concrete, with the same permeability as the con-
ventional road surface, but the reform in the whole structure, because the hole drainage effect is good, so in the floor tile 
design area of more than 40% of the entire floor tile water penetration hole, so that it enters the underground drainage 
pipe, so as to collect rainwater.  

3. Strengthen the application of green building materials in civil engineering construction 
suggestions 
3.1 Make purchasing management plan according to market changes 

In the process of making the purchase plan, the construction enterprise should make a comprehensive plan for the 
whole project and combine it with the market changes, so as to formulate a perfect purchase plan. To have a full under-
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standing of the development of the market and the industry, and then do a good job of procurement planning. Especially 
for the material science and equipment industry, due to the rapid technological innovation and product upgrading, the 
performance and price of all kinds of equipment are quite different. This requires enterprise to conduct reasonable se-
lection of suppliers according to the actual needs and combined with the overall procurement requirements when pur-
chasing. In the process of screening specific suppliers, can specify the corresponding quantitative-assessment objectives, 
by the procurement unit to complete, that is, to meet the requirements of the procurement of enterprise for quantitative 
scoring, quantitative indicators can include enterprise reputation, product quality, price, delivery efficiency, after-sales 
service, and so on, through this comprehensive evaluation to choose the most cost-effective-enterprise. In this way, we 
can not only ensure the quality of goods, but also reduce the cost of purchase.  

3.2 Strengthen technology research and development 
In order to better-use more advanced materials in civil construction, it is necessary to continuously increase the re-

search on new materials, in order to better meet the needs of civil engineering construction. As the implementer of con-
struction, civil engineers should have a deep understanding of the project needs. Civil engineers should join in the re-
search and development of technology, so that it can be more convenient to further improve the characteristics of mate-
rials, so that the performance of materials can meet the requirements of use. Of course, all kinds of civil engineering 
also have different requirements for their performance. For example, some projects have higher requirements for the 
water resistance of construction materials, and some projects have higher requirements for the plasticity of construction 
materials. Therefore, according to the requirements of the project, research and development of new building materials 
with various properties, so that its various properties can meet the requirements of the project. However, in the process 
of research and development, it is necessary to develop the relevant indicators, such as the working performance and 
mechanical properties of the material, to develop specific parameters, so as to ensure that the research and development 
can better meet the requirements of construction. In addition, in the process of use, attention should be paid to the 
"green" of the material, in order to reduce its pollution to the surrounding environment, so as to expand its scope of use.  

3.3 Strengthen the management of the use of materials through BIM technology 
In the operation of civil engineering, material management is a very key work, material is a big cost, so the quality of 

material control is directly related to the economic benefits of enterprises. Due to the wide variety of materials, if the 
materials can not be effectively managed, it is likely to cause the utilization of material sand low turnover efficiency. 
Moreover, each project has its own requirements, such as model, such as color, such as specification sand soon. If you 
simply rely on the traditional way of management, not only low efficiency, but also easy to produce a waste of re-
sources. In this case, BIM technology can play a very good role. The application of BIM technology can realize the ef-
ficient management of materials, and can record the production process of Material sand materials in detail. In addition, 
it is necessary to use BIM technology, develop 3D modeling and simulation, analyze the actual demand for materials in 
the project, and combine it with the specific demand, so as to make reasonable arrangements for the procurement of 
materials. Thus, the selection of materials is reduced, the cost of the intermediate link of procurement, and the reasona-
ble configuration is finally obtained.  

3.4 Reasonable material selection and strengthening construction site management 
Different building materials are also very different in nature. In engineering practice, the materials should be reason-

ably matched according to the requirements of the project. In the specific selection, according to the specific construc-
tion technology and construction scheme, to reasonably determine the type of materials used. Green materials are di-
vided into safety, energy saving, health and recyclable types according to their performance. Different materials use 
different construction techniques. In addition, in the process of construction, but also to strengthen the management of 
the construction site, rational use of materials, to ensure that materials can be effectively and orderly use, so as to reduce 
the waste of materials and other phenomena [5]. In the application and storage of materials, we should build a sound 
management system, so as to improve the efficiency of the utilization and turnover of materials.  

Concluding Remarks 
In short, the application of green building materials in the field of building engineering has become an inevitable 

trend, in the future, our country's green building materials field will still be energy-saving and environmental protection 
oriented, scientific research institutions should continue to strengthen the research and development of green Building 
materials, green building materials and various projects organic integration, and give full play to its own value, help 
green building materials in the field of construction engineering to achieve greater development, to ensure their suc-
cessful application in construction engineering, to promote the development of our building engineering industry to-
wards a green, healthy and high level [6].  
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