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Abstract: Energy-saving and green technology plays an important role in the development of civil engineering in the new 
era. The concept of energy saving and environmental protection can not only ensure the coordination between civil engi-
neering construction and urban living environment, but also reduce construction cost and avoid energy consumption. This 
article analyzes the common problems in the construction of civil engineering, and discusses the application of energy-
saving and green technology in civil engineering. Corresponding measures are also put forward to promote the energy-
saving and green technology, as well as the sustainable development of the construction industry. 
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With the development of social economy, the scale of 
urban construction is expanding, and the technical level of 
civil engineering construction in China is becoming more 
and more perfect. However, the shortcomings of tradi-
tional civil engineering technology are gradually revealed. 
With the increase of people’s awareness of environmental 
protection in China, new requirements for engineering 
construction technology need to be put forward in the in-
dustry on the basis of social and economic benefits, and 
the concept of energy saving and green and environmental 
protection need to be applied to the field of civil engineer-
ing construction. On the one hand, it can meet China’s sus-
tainable development policy; on the other hand, it can 
avoid environmental pollution during engineering con-
struction, ensure the daily life quality of urban residents 
and create a green and stable living environment. 

1. Common problems in civil engi-
neering construction
1.1 Weak awareness of energy saving and

green environmental protection 

Most enterprises are influenced by the traditional 
construction concept, and do not have the awareness of 
energy saving and green environmental protection in the 
process of civil engineering construction. Due to the lack 
of correct construction guiding concept, irregular behav-
iors often occur during construction. The construction 
quality of the project is neglected in order to seek its own 
interests, which leads to serious resource consumption in 
civil engineering and serious pollution problems to the 
surrounding environment, further exacerbating the contra-
diction between engineering and environment and society, 
greatly reducing the construction quality and efficiency of 
civil engineering, causing greater economic losses for en-
terprises and affecting economic and social benefits. 

1.2 Lack of scientific management 

Civil engineering is a huge energy-consuming pro-
ject, and the realization of scientific and reasonable en-
ergy-saving and environmental protection measures is 
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the basis for improving the engineering construction qual-
ity and avoiding environmental pollution in the construc-
tion process. The lack of scientific and reasonable man-
agement measures in civil engineering construction will 
lead to a large number of resource consumption. Accord-
ing to the current situation of civil engineering construc-
tion management in China, enterprises often lack consid-
eration of the relationship between various factors and 
energy-saving and environmental protection construction, 
lack understanding of the key points of energy-saving and 
environmental protection technology, and lack effective 
supervision system and measures, resulting in inadequate 
implementation of the treatment scheme for waste of civil 
engineering resources, unresolved related problems, and 
inability to eliminate the quality and environmental risks 
existing in civil engineering. 

1.3 Lack of advanced equipment 

In the process of civil engineering construction, con-
struction enterprises often adopt traditional civil engineer-
ing construction technology and use relatively old equip-
ment to save costs. Although the construction cost is 
seemingly reduced, it is easy to cause a large amount of 
consumption of raw materials because the equipment is 
relatively old. The equipment can not meet the environ-
mental protection standards, so it is easy to cause pollution 
problems, such as noise and exhaust gas problems. Due to 
the serious lack of advanced equipment in civil engineer-
ing construction, it brings difficulty in keeping up with the 
progress of the project and purpose of energy saving and 
environmental protection cannot be achieved. 

2. The energy-saving and green 
technology in civil engineering con-
struction
2.1 Optimizing the structural design 
of buildings 

When designing civil engineering, engineers need to 
consider the geographical location, combination, orienta-
tion, spacing and other issues of construction engineering, 
and also need to consider hydrology, geology, surrounding 
environment, etc., and carry out specific and scientific de-
sign by investigating the environmental conditions of the 
site and referring to relevant data. In general, the external 
structure of construction projects is often with the problem 
of poor thermal insulation performance. The design of 
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walls, doors and windows can ensure that the indoor tem-
perature is always kept at an appropriate level. In the ac-
tual design process, considering the comprehensive light-
ing conditions, it is necessary to handle the 
relationship between the areas of doors, windows and 
walls and heating energy consumption, and control the ar-
eas of doors, windows and walls. If necessary, thermal in-
sulation curtains and window boards can be used to 
achieve the effect of energy conservation and environmen-
tal protection. From the point of view of building structure, 
the roof of building engineering has better thermal insula-
tion performance than doors and windows, mainly be-
cause the roof is in direct contact with hot-pressed airflow. 
Generally speaking, the difference of roofing materials 
and building structures will affect the heat loss of roofing. 
Therefore, the rational application of green energy-saving 
and environmental protection technologies can ensure that 
the heat of roofing will not cause huge losses. In the actual 
design process, the appropriate energy-saving technology 
should be chosen according to the roof structure. For ex-
ample, if the roof structure is slope-shaped, this character-
istic needs to be considered when choosing thermal insu-
lation materials. 

2.2 Application of the concept of green and 
environmental protection in the process of 
engineering construction 

In the process of construction, the reasonable appli-
cation of the concept of green and environmental protec-
tion can guarantee the construction quality of the project 
and avoid the pollution problem. Heating technology is an 
important part of engineering construction. Most civil en-
gineering projects generally adopt residential floor heat-
ing technology or centralized hot water heating technol-
ogy, but these two technologies can easily consume more 
resources, especially water resources. Therefore, the con-
cept of green and environmental protection is applied to 
the heating technology of civil engineering, such as circu-
lating water pump heating technology. The circulating wa-
ter pool is developed in the construction site, through 
which the wastewater, precipitation and drainage ditch 
sewage are treated respectively, thus effectively treating 
the sewage while realizing the recycling of precipitation 
water and reversing rainfall. 

2.3 Rational utilization of renewable re-
sources 
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Civil engineering will consume a lot of resources and 
energy in the construction process, resulting in high en-
ergy consumption and high pollution. The fossil fuels and 
electric energy consumed in the construction are non-re-
newable and the process of resource consumption is irre-
versible. Applying the concept of energy saving and envi-
ronmental protection to the construction process of civil 
engineering can further improve the utilization rate of re-
newable resources. In the construction process, other re-
newable resources instead of non-renewable resources, 
such as solar energy, are applied by enterprises in the con-
struction process of civil engineering, which can reduce 
the consumption of fossil fuels and avoid additional pol-
lution in the project. Construction enterprises should com-
bine the characteristics of the development of the 
times, broaden the utilization channels of renewable re-
sources, reduce the use of fossil fuels and electric energy, 
and adopt new energy sources such as solar energy, geo-
thermal energy and wind energy in civil engineering con-
struction as much as possible to further realize the coordi-
nation between engineering construction and the natural 
environment for human survival. However, renewable re-
sources can’t be used blindly. According to the character-
istics of civil engineering and renewable energy, renewa-
ble energy should be applied reasonably to avoid 
unnecessary waste. 

2.4 Strengthening the construction of en-
ergy-saving management 

At present, there are many kinds of construction ma-
terials used in the construction of civil engineering in 
China, and the types of energy used in civil engineering 
are also different. In order to realize the rational manage-
ment of resources, it is necessary to plan resources and 
construction materials reasonably from different aspects. 
For resources with dangerous nature, protective measures 
can be taken and their use can be planned accordingly; 
when selecting construction equipment, it is required to 
follow the principle of energy saving and environmental 
protection and avoid unnecessary energy consumption as 
much as possible; due to the scarcity of water resources in 
China and a large amount of water resources will be con-
sumed in the use of civil engineering, so water resources 
should be recycled in the construction process to minimize 
unnecessary waste of resources; energy-saving and envi-
ronmental protection technologies should be scientifically 

and rationally introduced to achieve rational use of re-
sources. 

3. Measures to optimize energy-sav-
ing and green technology in civil
engineering construction
3.1 Strictly control pollution in construction

The most common pollution problems in civil engi-
neering construction are dust, waste, and noise. In order to 
realize energy saving and environmental protection in 
civil engineering construction, enterprises should adopt 
enclosure on the construction site according to the actual 
construction amount of civil engineering in the early stage 
of construction, and cover the dusty places as much as 
possible. It is necessary to regularly use sprinkler and air 
purification devices to control the dust and waste on the 
construction site, and improve the air quality of the sur-
rounding environment. In the process of construction, 
equipment and machinery with low operating sound 
should be used or they should be divided into different 
construction stages to avoid the influence of noise on sur-
rounding residents as much as possible. To control the wa-
ter pollution in the construction process, it is necessary for 
relevant enterprises to build corresponding sewage treat-
ment devices on the construction site to treat the water 
pollution in the construction process, so as to avoid seri-
ous pollution of surrounding rivers and underground water 
quality caused by direct discharge. It is also needed to rea-
sonably treat and use natural sewage, and recycle water 
resources as much as possible. 

3.2 Strengthen the concept of energy saving 
and environmental protection of enterprises 

With the continuous expansion of urban construction 
scale, the number of urban buildings also increases, ac-
companied by a series of ecological environment deterio-
ration problems. In order to achieve the strategic goal of 
sustainable development in China, the national govern-
ment has issued corresponding policies to control land re-
sources reasonably. Civil engineering is a project that 
causes the greatest damage to land resources. In order to 
respond to the call of the national government for civilized 
and green construction, civil engineering related enter-
prises need to change the traditional concept of civil engi-
neering construction in time, and carry out regular learn-
ing activities on the concept of sustainable and green 
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development. The overall design of civil engineering 
should incorporate the concept of ecological environment 
protection and green sustainability. Relevant enterprises 
should regularly carry out green construction training to 
ensure that managers and grass-roots construction person-
nel improve their awareness of energy saving and environ-
mental protection, implement green and environmental 
protection construction in a true sense, and improve the 
economic benefits of enterprises on the basis of ensuring 
ecological balance and avoiding over-exploitation and 
damaging the environment as much as possible. 

3.3 Optimize the construction scheme of civil 
engineering 

Civil engineering construction is easily affected by 
various factors. In order to achieve the national sustaina-
ble development strategic goal, it is necessary for related 
enterprises to incorporate the concept of energy saving 
and green environmental protection when formulating 
construction schemes in the early stage of construction. In 
the process of construction practice of civil engineering, 
due to the uncertainty, the difficulty of green and environ-
mental protection technology is greatly increased. There-
fore, in architectural design, it is necessary to consider the 
potential influencing factors in the construction process in 
advance, adjust the application of energy-saving and green 
construction technology, and standardize the construc-
tion behavior, so as to work out a scientific, reasonable 
and green civil engineering construction scheme. Based 
on various considerations, the construction scheme of 
civil engineering should not only ensure the construction 
quality and safety, but also achieve the goal of green con-
struction according to the actual construction needs and 
the concept of energy saving and environmental protec-
tion. Civil engineering construction schemes are generally 
adjusted according to the technical characteristics of en-
ergy conservation and environmental protection, the sur-
rounding environment of the construction site and the 
strength of enterprises, and the production materials, such 
as manpower, construction materials and construction 
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costs, should be reasonably distributed, so as to ensure the 
quality of civil engineering construction, improve con-
struction efficiency, minimize energy consumption and re-
duce energy pollution as much as possible, thus achieving 
the goal of green construction of enterprises and the na-
tional sustainable development goal. 

4. Conclusion
To sum up, the application of energy-saving and

green technology in civil engineering is not only a neces-
sary condition for the development of modern society, but 
also an important guarantee for maintaining ecologi-
cal balance and ensuring the basic living environment of 
human beings. In the early stage of China’s economic de-
velopment, too much attention was paid to economic de-
velopment, resulting in serious energy waste. With the im-
provement of people’s awareness of environmental 
protection, the strategic goal of sustainable development 
promulgated by the national government requires relevant 
enterprises to make corresponding changes. In civil engi-
neering construction, the concept of energy saving and en-
vironmental protection is introduced; the traditional con-
struction concept is changed; energy-saving buildings 
are built; the coordination between the construction site 
and the living environment of urban residents is well co-
ordinated; the benefits of energy saving and environmen-
tal protection are improved; and the construction quality 
of civil engineering is improved to ensure the eco-
nomic benefits of enterprises. 
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