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Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
all-in-one platform that offers solutions to every publishing process that a
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(print)) is an open access construction journal that focus on quality
and follows high editing standards. Manuscripts published in
Engineering Construction underwent a strict selection process. The
journal aims to provide an advanced information exchange platform
for researchers and professors in higher education institutes. All
articles published in Engineering Construction are available for free
download. All articles are indexed by CNKI and CQVIP.

The scope of the journal covers the entire process of
engineering construction project with special focus on the
achievements of scientific research, advanced technology,
high-efficiency equipment, new materials, and engineering project
management experience in the course of engineering construction.
The journals also highlights new technologies, new processes, and
new methods in the field of engineering. The contents published
reflect new achievements and developments in engineering fields such
as architecture, municipal services, transportation, etc. The journal
aims to promote the information exchange of the engineering industry

and serve as the medium that helps to promote the development of
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The Business Ability Improvement of Supervision in the Whole Process Consultation

SONG Xiao
Chongging Yonggu Construction Engineering Supervision Co., Ltd., Chongging, 404000, China

Abstract: The paper first briefly expounds the actual development of the engineering supervision industry in China and then analyzes how to
improve the supervision business ability in the whole process consultation from six aspects: strengthening theoretical research, optimizing
organization structure, optimizing talent team, expanding business scope, applying information technology and experience accumulation.
Keywords: supervision; whole process consultation; project cost
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Application and Research of Whole Process Cost Management in Construction Project Management

CAIl Fang
Zhongnan Branch of Yongming Project Management Co., Ltd., Changsha, Hunan, 410000, China

Abstract: The current process of urbanization continues, and urbanization has driven the rapid development of construction projects.
In order to achieve sufficient economic benefits, construction projects need to strengthen cost control and management. Through the
implementation of the whole process cost management, the project cost can be significantly reduced and the economic benefits of
construction projects can be improved. This paper first discusses the specific characteristics of construction project cost and then puts
forward some suggestions on the whole process cost control strategy of construction project management, hoping to promote the
progress of construction project cost management and realize the long-term development of construction project.

Keywords: construction engineering; whole process cost; management and application
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Cost Control in the Whole Process of Highway Project Construction

LI Xiaojun
Tianshui Highway Bureau of Gansu Province, Tianshui, Gansu, 741611, China

Abstract: In recent years, under the influence of many favorable factors, Chinese social and economic level has been significantly
improved, which has played a certain role in supporting the development of infrastructure construction. In this development situation,
people put forward higher requirements for highway engineering projects. | believe that in the future, many areas will increase the
strength of highway engineering construction work, and from different angles to expand the scale of highway engineering, so as to lay
a solid foundation for the stable and rapid development of society.

Keywords: highway engineering project; the whole process; construction cost
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Problems and Countermeasures of Construction Safety Management

LIU Kun
Shaanxi Construction and Installation Group Co., Ltd., Xi‘an, Shaanxi, 710003, China

Abstract: Safety management has become the focus of construction project management. In order to ensure the smooth development
of the project, safety management should be fully done. If the safety management is not in place, it will not only bring losses to the
construction progress, quality and personnel, but also damage the corporate image. Therefore, in the construction process, we should
further strengthen the safety management and improve the level of safety management. After analyzing the problems in safety
management, we should formulate more targeted management measures to create a safe working environment for construction
personnel and ensure stable development of construction industry.

Keywords: construction; safety management; problems; countermeasures
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Discussion and Countermeasure Analysis on Safety Management of Housing Construction

HUANG Zhigiang
Xinjiang Aksu Housing and Urban Rural Development Bureau, Aksu, Xinjiang, 843000, China

Abstract: Under the influence of many favorable factors, Chinese social and economic level has been significantly improved, which
brings many opportunities for the comprehensive implementation of urban construction. In this situation, the development of Chinese
construction industry has achieved good results. As far as the current housing construction work in China is concerned, safety
accidents are more common. It is precisely because of the existence of this problem that it has caused certain obstacles to the
development of Chinese housing construction industry and also caused many threats to the personal safety of staff at all levels. After
comprehensive analysis and research, we found that the current construction safety accidents mainly involve: falling from high altitude,
electric shock, object strike and other types of accidents. As far as the main causes of safety accidents are concerned, the problem of
staff not wearing safety protection facilities in accordance with the requirements of the regulations accounts for 85% of all the root
causes. In order to effectively promote the stable and healthy development of housing construction industry in the future, the most
important thing is to implement the construction safety management.

Keywords: housing construction engineering; construction safety; management problems
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Study on Management Mode of Small Irrigation and Water Conservancy Facilities in the New Era

QU Jin
Changji Santun River Basin Management Office, Changji, Xinjiang, 831100

Abstract: With the rapid development of society, the development of rural economy has been well promoted, which brings many
opportunities for the development of small-scale irrigation and water conservancy projects. In terms of the actual situation of
small-scale irrigation and water conservancy projects, the most prominent feature is that the overall scale of the project is small, the
distribution is relatively scattered and the irrigation area has certain limitations. However, its quantity is large and the scope involved is
relatively wide, so it plays an important role in promoting the development of rural economy. This article mainly focuses on the current
small-scale irrigation and water conservancy facilities management to carry out a comprehensive and in-depth research and analysis,
hoping to help the future development of Chinese irrigation and water conservancy industry.

Keywords: new era; small irrigation and water conservancy facilities; management model
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Analysis on Construction Management of Sponge City Reconstruction in Housing Estate
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Abstract: In order to improve the living environment of the people and improve the people's happiness index, the state has paid more
and more attention to environmental protection in recent years, the supervision is also increasing and the standards and requirements
for environmental protection are also gradually improved. In view of the serious waterlogging in many cities in the rainy season, the
water environment is worsening in cities and suburban areas, which has a serious impact on the lives of residents. The state has
increased investment in sponge transformation of urban residential areas and the use of sponge to improve the water cycle, in order to
alleviate the urban waterlogging. This paper analyzes the problems existing in the construction management of sponge city
reconstruction in the district from the three aspects of significance, construction characteristics and construction management measures
and puts forward construction management suggestions.

Keywords: housing estate; sponge city reconstruction; construction management; analysis
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Discussion on the Significance of Whole Process Cost Control in Construction Project Management

WEN Gaofei
Lianyungang Ganyu Housing and Urban Rural Development Bureau, Lianyungang, Jiangsu, 222100, China

Abstract: In the current period, the domestic economy presents a good development trend, which has laid a good foundation for the
construction industry. However, from the actual situation of the construction industry, the internal competition is more and more fierce,
many construction companies have been on the verge of bankruptcy. The main reason for this situation is that the cost control is not in
place. For construction companies, if they want to ensure their own development more stable, financial support is indispensable. In
order to ensure that the funds are fully utilized, it is necessary to strengthen the whole process cost control. The whole process of cost control
in place, can have a clear understanding of the use of funds, so that in the follow-up investment can obtain the necessary basis. In the
management work, the design, preparation, construction, acceptance and other stages of the construction project should be included.
Keywords: construction engineering; project cost; whole process; control measures
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Quality Control of Water Conservancy Project Construction Management

ZAINAFU Mamuti
Wusu Water Conservancy Bureau, Wusu, Xinjiang, 833000, China

Abstract: Under the influence of the rapid development of society, the comprehensive national strength of our country has been
greatly improved. In this form, the demand for power energy for social development and people's life is increasing. In order to meet the
actual needs of social development and people's life, China has increased the construction of water conservancy projects. When
implementing the construction of water conservancy projects, it is necessary to pay attention to the quality of water conservancy
projects. We should not only consider the construction technology and economy issues and social and political issues comprehensively,
but also the construction staff need to have a good sense of responsibility and implement the quality control of water conservancy
project construction management from all details. It can ensure that the water conservancy project can achieve good effect goal and
create a good foundation for the harmonious and stable development of our society.

Keywords: water conservancy project; construction management; quality control
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Analysis of Management Mode of International Engineering Projects

LU Wei
Chengdu Branch of China Nuclear Industry Fifth Construction Co., Ltd., Chengdu, Sichuan, 610206, China

Abstract: The world economy has promoted the construction of a large number of international projects in the process of continuous
integration and development. The construction of international engineering projects is not only an important medium to strengthen
economic exchanges between countries, but also can show the economic strength and international influence of different countries to a
certain extent. It is very important to do well in the management of international engineering projects and ensure the quality of projects.
Based on this, the paper takes international engineering project as the main research object and focuses on the analysis of the
management mode of international engineering projects, aiming to provide reference experience for the development of project
management in China.

Keywords: international engineering projects; management mode; project management
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Control Points and Measures of Prefabricated Construction Project Management

WEN Chunshan
Beijing Yiben Real Estate Development Co., Ltd., Beijing, 100121, China

Abstract: The concept of prefabricated building was promoted in 2016 in China. So far, prefabricated building has developed more
mature in China. The main advantage of prefabricated building is that it can greatly reduce energy waste, reduce construction pollution,
further improve the quality and efficiency of construction project management and promote the improvement of construction safety
management ability. Prefabricated building construction process will be affected by some factors, including the preparation before
construction, prefabricated component design, prefabricated transportation, hoisting, construction and other factors. It is necessary to
pay special attention to the main advantages of prefabricated construction technology before construction, so as to solve the main
problems in construction and improve quality and efficiency of project management. Around the prefabricated construction
engineering, this paper discusses the influencing factors of engineering management and expounds the specific measures of
prefabricated construction engineering management for reference only.

Keywords: prefabricated building; construction; administration; measures
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Detection and Evaluation Methods of Building Curtain Wall Structure

HU Shunmin
Suzhou Construction Engineering Quality Testing Center Co., Ltd., Suzhou, Jiangsu, 215000, China

Abstract: Driven by the rapid development of social science and technology, the overall level of Chinese construction technology has
been significantly improved, which makes a large number of new construction technology developed by people and has achieved good
results in practice. In the current construction project construction, people often use the non load bearing hanging curtain wall with
good decorative function to realize the protection of the construction engineering structure and the building curtain wall can also play a
certain role in environmental protection. At present, in Chinese construction industry, building curtain wall structure is widely used in
practice, but after analyzing a large number of data, we find that the falling off of building curtain wall is the main source of casualties
and economic losses of enterprises and the safety of building curtain wall structure has received more and more public attention. In
view of this, this article mainly focuses on the building curtain wall structure detection and evaluation methods to carry out a
comprehensive and in-depth research and analysis, hoping to help the future development of Chinese construction industry.

Keywords: evaluation methods; building curtain wall; structure detection
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Safety Management and Optimization Strategy of Construction Engineering

ZHU Jianling
Heze University, Heze, Shandong, 274000, China

Abstract: In recent years, Chinese construction industry has been a good development, so that a large number of construction methods
have been developed and achieved good results in practice. In the process of construction work, because of the influence of many
factors, if the management work can not be fully implemented, then many dangerous accidents will inevitably occur. Therefore, it is of
great practical significance to comprehensively promote the safety management of construction engineering, analyze the problems in
safety management and solve them by effective professional methods.

Keywords: construction engineering; consciousness; safety management
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Electrical Installation Problems and Installation Technology in Electrical Engineering Construction

LIU Rensheng
Qingdao Xingping Redian Co., Ltd., Qingdao, Shandong, 266700, China

Abstract: With the continuous development of Chinese economy;, the electrical industry has made faster progress, but from the current
survey, the electrical engineering in the electrical construction industry has not achieved the ideal effect in the continuous development
process of China and there are still many problems. One of the more serious problems is that there are some problems in the
installation of the electrical industry, so in the future development of the electrical engineering industry, strengthening the installation
technology of electrical engineering has become a very important problem. This article mainly according to the electrical engineering
inside the electrical installation technology to carry out a series of analysis and put forward some of their own opinions and views.
Keywords: electrical engineering; electrical installation management; installation technology
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Brief Discussion on Whole Process Construction Technology Management in Industrial and
Civil Construction Engineering

WANG Wensheng
Shandong Weifang Baihuo Group Co., Ltd., Weifang, Shandong, 261061, China

Abstract: Under the influence of the rapid development of society, the overall level of Chinese construction industry has been
significantly improved, which has played a good supporting role for the harmonious and stable development of Chinese society. The
construction quality and efficiency of projects are often closely related to the future development of the whole construction unit, so we
should pay attention to it when organizing and implementing the construction work. Combined with the differences of construction
process and technology, construction engineering can be divided into three types: industrial, civil and agricultural construction. Among
them, industrial buildings are mainly related to some industrial production plants and related ancillary building facilities. Civil
buildings are mainly related to the various places for people to live, study and work. This article mainly for industrial and civil
construction engineering in the field of the whole process of construction technology management to carry out a comprehensive and
in-depth research and analysis, hoping to help harmonious and stable development of whole society in our country.

Keywords: industrial and civil construction; engineering quality; construction technology; quality management
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Application of BIM Technology in Construction Cost Control

FENG Zhenwei, GUO Chao
China Construction Civil Engineering Co., Ltd., Beijing, 100000, China

Abstract: In the modern information society, the construction industry needs to strengthen the understanding and application of
modern information technology. BIM is the key representative of information technology and plays an increasingly important role in
the construction cost control. Through the rational application of BIM Technology can achieve the effect of reducing costs and
optimizing the allocation of resources. Therefore, enterprises should strengthen the application of BIM Technology, improve the
economic benefits of enterprises and provide guarantee for the sustainable and stable development of enterprises.
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Abstract: In recent years, Chinese social economy has been significantly developed under the influence of many favorable factors,
which has brought good opportunities for the development of various domestic industries. It has promoted the rapid development of
the construction industry and the gradual growth of the overall scale of construction projects, which puts forward higher requirements
for the comprehensive performance of construction projects. In the construction engineering, electrical engineering is one of the more
important parts, so it has been widely concerned by people. In the current new historical period, the overall level of intelligent
technology has reached a certain height, and has been widely used in many fields and achieved good results. The application of
intelligent technology in building electrical engineering effectively promotes the improvement of the overall performance of the project.
This article mainly focuses on the construction work of building electrical intelligent engineering to carry out a comprehensive and
in-depth research and analysis, hoping to help the sustainable and healthy development of Chinese construction industry in the future.
Keywords: building electrical engineering; intelligent technology; construction strategy
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The Research on the Influencing Factors and Countermeasures of Construction Project Management

HEI Yalei
Shaanxi Coal and Chemical Industry Group Shenmu Tianyuan Chemical Industry Co., Ltd. of , Shenmu, Shaanxi, 719319, China

Abstract: The construction industry also puts forward higher requirements for management in the process of development. Therefore,
the project management should be strengthened constantly in the process of construction engineering construction and the construction
progress, quality and safety management work should be effectively controlled through the project management. The management of
construction engineering is not independent and it should be combined with bidding, project planning and supervision to form a
complete management system. At present, some construction enterprises do not really realize the importance of project management,
so it is common that the management work is not in place. Therefore, we should optimize the original management system and ensure
the management efficiency, so as to speed up the development of construction enterprises.

Keywords: construction project management; influencing factors; countermeasure
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Discussion on Drainage and Ventilation Design of Deep Diversion Tunnel Construction

WANG Shengbo, ZHANG Jie
China Gezhouba Group Municipal Engineering Co., Ltd., Yichang, Hubei, 443000, China

Abstract: Compared with the ordinary geotechnical tunnel engineering, the deep buried diversion tunnel has many difficulties, such as
long distance, small section, steep slope and narrow operation space, which greatly increases the construction difficulty. Based on this,
this paper focuses on the key construction links that affect the construction safety, progress of the deep buried diversion tunnel,
construction ventilation and drainage. It takes the actual project case as an example to discuss, briefly introduces the project overview
and the main construction scheme of the deep buried diversion tunnel and analyzes the construction ventilation and drainage
technology in detail.

Keywords: deep diversion tunnel; drainage; ventilation
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Construction Technology of Large Slope Excavation and Small Radius Shield Arrival

LIU Yuanlong
Shanghai Civil Engineering Group Co., Ltd. of CREC, Shanghai, 200000, China

Abstract: The key points of receiving construction technology for 34 %o large longitudinal slope and 300m small radius curve shield
machine. Taking the shield project of No.9 work area of Hangzhou Metro Line 7 project as an example, this paper explores the
construction technology of large slope and small radius receiving shield from the aspects of key and difficult points and construction
technical measures, so as to achieve the purpose of reference for subsequent construction.

Keywords: shield receiving with large slope and small radius; construction technology
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Asphalt Pavement Construction Technology in Municipal Engineering Construction

BAI Jixia, ZHANG Yonghui
China Construction Civil Engineering Co., Ltd., Beijing, 100000, China

Abstract: Chinese economic development promotes the rapid rise of transportation industry and its scale is constantly expanding,
which plays a role in promoting Chinese economic development and urbanization construction and the continuous development of
Chinese economy promotes the continuous improvement of people's vehicle use in China. Therefore, the demand for municipal road
construction is constantly increasing. Therefore, this paper mainly analyzes and studies the main construction requirements,
importance and technical analysis of asphalt pavement in municipal engineering to ensure its own quality.

Keywords: municipal engineering; construction; asphalt pavement; construction technique
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Common Problems and Treatment Methods in Landscape Architecture Engineering

SONG Hui
Architectural & Civil Engineering Design Institute Co., Ltd., Hangzhou, Zhejiang, 310016, China

Abstract: In the construction of environmental greening in China, landscape engineering plays an important role, which can not only
beautify the environment, but also provide places and conditions for people's leisure and entertainment. However, there are still some
problems in the actual landscape engineering construction. In order to improve the construction level of landscape architecture
engineering, we need to do a good job in construction planning, reasonable allocation of green plants and improve the construction
technology level to avoid construction quality problems. At the same time, we also need to strengthen the maintenance of landscape
architecture engineering, realize high-quality landscape architecture and provide a good urban environment for people. This paper
discusses the specific problems and treatment methods for reference.

Keywords: landscape architecture; problems; construction
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Application of Comprehensive Water Control Technology in Coal Mining

JIANG Jun
The Third Engineering Office of China Coal Fifth Construction Co., Ltd., Xuzhou, Jiangsu, 221140, China

Abstract: The use of coal resources occupies is important position in China. However, in the process of mining, the overall work is
often delayed due to some objective factors, such as frequent water disasters, which hinder the normal development of coal mine work.
Based on this, this paper focuses on the analysis of the importance of comprehensive water control technology and the common types
of water disasters, describes the use of this technology in the mining process and expounds how to continuously optimize it in details
for reference.

Keywords: comprehensive water control technology; coal mining; surface control
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Installation Construction and Maintenance of Mechanical Equipment in Metallurgical Engineering

FENG Lei, XU Dongming
Xi'an Engineering Investigation & Design Research Institute of China National Nonferrous Metals Industry Co., Ltd., Xi'an, Shaanxi,
710054, China

Abstract: Metallurgical engineering involves a large number of mechanical equipment, all of which need to be managed. At this time,
the installation quality of mechanical equipment can be improved. After all the special management systems are formulated, the
installation quality of mechanical equipment can be guaranteed. Based on analysis of current situation of the installation, construction
and maintenance of mechanical equipment in metallurgical engineering, this paper discusses the current work problems and analyzes
installation, construction and maintenance methods of mechanical equipment, so as to improve operation stability of equipment.
Keywords: metallurgical engineering; mechanical equipment; installation and construction; routine maintenance
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Application of GPS Survey Technology in Cadastration

LI Hanging
Xinjiang Guoyuan Surveying and Mapping Planning and Design Institute Co., Ltd., Korla, Xinjiang, 841000, China

Abstract: Under the influence of many favorable factors, Chinese comprehensive national strength has been greatly improved, which
creates a good foundation for the development and expansion of various fields and brings many opportunities for the development of
science and technology. GPS technology has been greatly improved in recent years, which has played a positive role in the
development of surveying and mapping, especially for the implementation of cadastral control survey. If the GPS technology is
reasonably applied to cadastration and there is no normal triangle lock for layout, it is necessary to increase the measurement diagonal
or increase the starting edge and other requirements. As long as the GPS instruments used and the accuracy of grade control are well
adapted, the location of control points can meet the selection requirements of GPS points and the accuracy of the final GPS network
can meet the requirements of cadastration.

Keywords: GPS survey technology; cadastration; application
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Application of UAV Oblique Photogrammetry in Urban 3D Modeling

LU Lu
Tianshui Sanhe Digital Surveying and Mapping Institute Co., Ltd., Tianshui, Gansu, 741000, China

Abstract: Under the influence of many favorable factors, Chinese science and technology has achieved good development, so that a
large number of new technologies have been developed and applied in many fields and good results have been achieved. Among them,
the UAV oblique photogrammetry technology is widely used because of its good practicability. In the process of practical use of UAV
oblique photogrammetry technology, because it will be affected by many factors and often encounter many technical problems, which
is unable to give full play to the role of UAV oblique photogrammetry technology. In order to effectively break the limitations of this
method, we need to choose some advanced science and technology to promote the overall efficiency and effect of aerial remote
sensing image shooting and ensure that the information data of object transmitted by the sensor has good accuracy.

Keywords: UAV; oblique photogrammetry technology; urban 3D modeling
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Problems and Countermeasures of Land Space Planning in the New Era

YANG Ling
Xinjiang Guoyuan Surveying and Mapping Planning and Design Institute Co., Ltd., Korla, Xinjiang, 841000, China

Abstract: In the process of rapid social development, a large number of land resources have been developed and utilized, which leads
to the serious problem of lack of land resources in China, which makes people put forward higher requirements for land space planning.
There are various forms of land space planning, involving the main function of regional planning, land and urban planning,
environmental protection and other aspects. Efficient land space planning can effectively improve the utilization efficiency of land
resources in China, also achieve the role of environmental protection and play a positive auxiliary role for social sustainable
development. For a long time, China has paid attention to the land and space planning work, which makes the current land and space
planning work in China have reached a relatively mature state. However, with the continuous development of society, many problems
in the land and space planning work are becoming more and more prominent, which is bound to cause certain restrictions on the future
development of Chinese land and space planning.

Keywords: land space planning; problems; countermeasure
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Analysis on Construction Technology of Highway Bridge in Mountainous Area

XU Zhenzhen, JIANG Peng, LEI Wanli
China Construction Seventh Bureau Installation Engineering Co., Ltd., Zhengzhou, Henan, 450000, China

Abstract: Generally speaking, the construction period of highway bridges in mountainous areas is long and the construction is difficult.
In the actual construction, the corresponding technical and quality problems will inevitably occur, which has a great impact on the
smooth implementation of highway bridge engineering. Therefore, in the construction of highway bridges in mountainous areas, it is
necessary to strengthen the attention of construction technology, so as to ensure that the construction quality of highway bridges in
mountainous areas meet the requirements.

Keywords: highway bridge in mountainous area; construction technology; principle
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Analysis on Construction Technology of Expansion Joint in Road and Bridge Engineering

FU Tingyang
Anhui Road & Bridge Engineering Group Co., Ltd., Hefei, Anhui, 230031, China

Abstract: With the rapid development of social economy, China has made remarkable achievements in municipal engineering. Bridge
engineering is an important part of municipal engineering. After the completion of the project, it will face the deformation problems
caused by climate and load changes. The setting and application of expansion joint can make the project adapt to the climate and load
changes, especially in the road and bridge engineering, the expansion joint plays an important role. Research on the construction
technology of expansion joint can improve the quality of bridge construction, scientifically solve the deformation problem and ensure
the safety of people's travel and the service life of the bridge. This paper focuses on the application of expansion joint in road and
bridge construction.

Keywords: road and bridge engineering; expansion joints; applied technology
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Brief Discussion on the Workmanship and Technology of Subgrade Reinforcement in Highway
Engineering Construction

SHAO Haiyan
Qinan Highway Section of Tianshui Highway Bureau, Tianshui, Gansu, 741600, China

Abstract: In recent years, China has increased the strength of economic opening to the outside world, which effectively promotes the
steady development of social economy. In this situation, both the progress of society and the travel of the people put forward higher
requirements for highway engineering projects. At the same time, the continuous improvement of people's living standards makes a
large number of private cars appear in people's lives. Highway engineering is affected by rolling of vehicles for a long time and the
influence of various external forces, so it is very easy to have quality problems. In highway engineering structure, the function of
subgrade structure is mainly to undertake various kinds of sum and the quality of subgrade structure is closely related to the whole
highway project. If the subgrade structure collapses or is unstable, it will cause certain damage to the normal operation of vehicles and
it will pose a certain threat to the safety of the driver and the passenger. Therefore, in view of the highway engineering project
subgrade engineering construction quality and subgrade reinforcement process to focus on, it plays a positive auxiliary role for the
harmonious and stable development of society.

Keywords: Highway engineering; Construction; Subgrade reinforcement; technology; technology
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Causes of cracks in Mass Concrete in Bridge Construction and Prevention and Control Measures

DI Weibin, LU Qiujun
Third Engineering Co., Ltd. of The Second Harbor Engineering Company, Taizhou, Jiangsu, 212021, China

Abstract: In recent years, the number of bridges in China has increased year by year and the construction utilization rate of mass
concrete increases. The effective application of mass concrete can improve the overall construction quality of the project. In the
construction process, it should be carried out strictly according to the process and the problems in construction should be optimized to
play the role of mass concrete in the bridge engineering. But in the process of using mass concrete in the construction of bridge engineering,
cracks will occur due to structural design and other problems, which not only affect the appearance of the bridge, but also lead to frequent
quality problems. Therefore, it is of great significance to do a good job in prevention and control of cracks in mass concrete.

Keywords: bridge construction; mass concrete; crack; causes; control measures
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Application of Concrete Crack Control Technology in Building Construction

TAN Guiju
Wuhu Economic and Technological Development Zone Construction and Public Utility Management Division, Wuhu, Anhui, 241000, China

Abstract: In recent years, the social and economic level of our country has been significantly improved, which has created a good
foundation for the development of various industries, among which the development of construction engineering industry is more rapid.
When organizing and developing the construction of building engineering, concrete has been widely used because of its good
comprehensive performance. But concrete itself belongs to brittle material, when the construction of engineering structure, cracks
often appear. When the cracks extend to a certain extent, they will have a great adverse effect on the overall quality and stability of the
engineering structure. Therefore, in order to ensure the construction quality of the building engineering, we need to strictly control the
quality of concrete materials and use the concrete crack control technology reasonably, so as to fundamentally guarantee the
construction quality of building engineering.

Keywords: concrete; crack control; house building; application
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Practice of BIM Technology in Construction Management of Construction Engineering

LUO Dongging
Shandong Weifang Baihuo Group Co., Ltd., Weifang, Shandong, 261061, China

Abstract: Under the influence of many favorable factors, Chinese science and technology has been developed in an all-round way and
many new types of science and technology have been developed by people. It has been widely used in many fields and achieved good
results. BIM Technology is the most advanced science and technology at present. The essence of applying BIM Technology to
construction management is to integrate 3D model design and engineering software, create 3D data building model and show the
whole building structure in 3D form. It is the most advanced digital model at present. The essence of BIM Technology is developed on
the basis of informatization and digitization of construction engineering management, which plays an important role in promoting the
development of construction engineering industry.

Keywords: BIM Technology; construction engineering; construction management; application
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Discussion on Application of BIM Technology in Construction Engineering Management

CUI Tao
Shandong Weifang Baihuo Group Co., Ltd., Weifang, Shandong, 261061, China

Abstract: In recent years, Chinese comprehensive national strength has been well improved, which brings many opportunities for the
development of social economy and promotes the steady and healthy development of the construction industry. At present, Chinese
social and economic development has entered a stable state. The development of the construction industry has gradually transited from
a general rising state to a stable state. Especially in recent years, the state has formulated relevant policies, which makes the number of
construction projects decrease year by year. In this development situation, if the construction unit wants to ensure its stable and healthy
development in the future, the most important thing is to continuously enhance its comprehensive strength and transform the old and
backward extensive management into fine management mode. BIM Technology is the most advanced science and technology at
present. Its most important role is to implement integrated and standardized management for construction projects, so as to promote
the improvement of the overall management level of construction units and ensure that all the work can be implemented according to
the established standards and processes.

Keywords: construction engineering; construction management; BIM Technology
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Research and Analysis of Construction Technology of Crack Treatment of Road Engineering Base

FANG Ruixia
Ningbo Sizheng Project Management Consulting Co., Ltd., Ningbo, Zhejiang, 315100, China

Abstract: According to the crack size of the pavement surface layer and the settlement degree of asphalt pavement, the cracks are
divided into the crack treatment zone | and the crack treatment area Il. Construction technology overview: firstly, the subgrade is
reinforced by grouting with ground polymer, then the existing asphalt surface layer and cement stabilized macadam base are planed,
then asphalt stabilized macadam layer is re paved and finally the sealing layer and asphalt surface layer are constructed. The
construction procedures of asphalt surface treatment shall be closely connected. After spreading asphalt, the aggregate spreader shall
be used to distribute the corresponding aggregate immediately. Traffic shall be opened after rolling and the initial maintenance and
management shall be done.

Keywords: crack treatment; geopolymer; grouting reinforcement; cement stabilized macadam base; asphalt stabilized macadam base;
construction seal; asphalt surface course
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Application Analysis of Grouting Reinforcement Technology in Tunnel Construction

SHAO Ruijiang
No.3 Engineering Co., Ltd. of Yunnan Communication Investment & Construction Group, Puer, Yunnan, 665000, China

Abstract: With the continuous development of Chinese transportation industry, people pay more and more attention to travel safety
and the quality requirements of transportation engineering are also higher and higher. In the process of road and bridge engineering
construction, tunnel construction is a key project, which requires the application of advanced engineering technology and
reinforcement technology to ensure the quality and safety of tunnel construction. Around the tunnel engineering construction, this
paper discusses the application measures of grouting reinforcement technology in construction and discusses the main advantages of
grouting construction technology from the aspects of process flow and construction scheme for reference only.

Keywords: tunnel engineering; construction; grouting reinforcement technology; application
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Discussion on Application of Green Energy Saving Construction Technology in Housing
Construction Engineering

WANG Hong
China Railway Construction Engineering Group Co., Ltd., Beijing, 100070, China

Abstract: China has been actively carrying out socialist economic construction all the time, constantly improving people's living
standards and people have higher requirements for housing construction. It is in this case that the construction industry has achieved
rapid development. With the enhancement of people's awareness of environmental protection, green energy-saving building technology
has been paid more and more attention. Nowadays, various construction projects are being carried out all over the country. Although it
promotes economic development and improves people's living standards, there are still many problems. The construction industry
itself is a big consumer of resources. In the construction process, it will produce a lot of dust and waste, polluting the environment.
Green building is an important trend in the development of construction industry, which aims to reduce the resource consumption and
environmental pollution caused by engineering construction through the application of green energy-saving technology and building
materials. The application of green energy-saving building technology can improve the utilization rate of resources, reduce waste and
improve the quality of construction, which is of great significance to the healthy development of the construction industry. Taking
Fengtai station as an example, this paper discusses the related green energy-saving construction technology.

Keywords: green energy saving; construction technology; housing construction engineering; discussion on application
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Brief Discussion on the Measures to Reduce the Floating of the DN1200 Towing Pipe

YANG Jun
Sinopec Jiangsu Oilfield Construction Engineering Co., Ltd., Yangzhou, Jiangsu, 225012, China

Abstract: With the deepening development of China and Russia and the increasing domestic demand for natural gas, large diameter
long-distance pipelines such as the East China Russia long-distance pipeline and the Middle China Russia (planned) long-distance
pipeline have been laid from north to south. In the specific laying process of large-diameter long-distance pipeling, it is inevitable to
encounter the construction of mountains, rivers, highways, railways and other special sections. In the construction process of special
sections, horizontal directional drilling crossing construction technology has irreplaceable technical advantages in the laying process of
large-diameter long-distance pipeline. However, in the construction process of horizontal directional drilling of large-diameter pipeline,
backhauling technology is the key technology to determine the success or failure and the backhauling floating reduction measures of
large-diameter pipeline lay the foundation for the successful backhauling of directional drilling.

Keywords: large diameter long distance pipeline construction; horizontal directional drilling crossing; descending and floating
measures; PE pipe; buoyancy; autogravitation
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Quality Control of Highway Bridge Inspection and Application Analysis of Inspection
Technology in the New Era

MAO Zhiliang
Xiangyang Road & Bridge Construction Group Co., Ltd., Xiangyang, Hubei, 441002, China

Abstract: Driven by the rapid development of society, Chinese social and economic level has been significantly improved, making
economic exchanges and cultural exchanges in various regions more frequent. In this situation, people put forward higher requirements
for highway and bridge engineering. In order to effectively meet the needs of social development and people's life, the construction
unit is required to guarantee the construction quality of highway and bridge engineering from multiple angles. Because highway and
bridge engineering usually involves a large number of construction procedures, it is easy to encounter the influence of external adverse
factors in the construction process. In order to guarantee the construction quality of highway and bridge engineering, it is necessary to
carry out a comprehensive inspection work for the construction quality of highway and bridge engineering, and make practical use of it
on the basis of ensuring that the quality of highway and bridge engineering meets the specified standard requirements.

Keywords: highway bridge;quality control of inspection; application analysis of detection technology
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Discussion on the Application of Color in Interior Design

ZHAO Xiuyan, YU Xiaoqging
College of Art, North China University of Science and Technology, Tangshan, Hebei, 063200, China

Abstract: Nowadays, with the development of the times and society, people's pursuit of beauty is higher and higher and people pay
more and more attention to daily life. As an important carrier of aesthetics, interior design is gradually recognized by people and
people have higher requirements for interior design decoration and interior design style. In order to better meet the needs of
contemporary people, interior design is also constantly innovating, integrating more emerging elements, and is committed to bringing
people aesthetic and comfortable living environment. In interior design, the personalization of interior design is sought after by more
and more people. The flexible use of various colors in interior design has become the mainstream of today's society. People's life is full
of colors. Colors play a very good role in people's life. Good color matching can give people a bright and comfortable feeling. The
combination of interior design and color application can better provide new ideas for people's interior design, provide new
development power for people’s interior design and the use of color can better highlight the style of interior design.

Keywords: interior design; color; application

e

M E AL AR, N RAEFFUG 7 X SRR VG 1Bk, fEx— W, REMSTmE LR, AT ARG K8
e, BEE NTAEREMRS, AMIWEZFOGERAKMEHZIMNESR. Bl AMI1SE@A AR R, A
TR T NZ MG Bt AR BB SR IZ B R, TN T 3 P SR A R T THD MK LRI P 7T B SR 13 D 35 BIILAE 3B SR 2 RE AL, AU
o N WIFERERZ BT 200, FET Ik, SCP#R 7= Wi R AR A4 G s, DR BRI
X T = N B E

1 BREEARITPIHNEEER

1.1 BREEIRETEKX/

CRAER TG E, BT LN SE 7 TH S ORI, AT O, B, BB ik
i) LB R s I R 2 R N BE B IE, T B R Bl 3 R P v 2 T o i SR B0 1) P R PR A o
T, WREES IS AR A R R T = S A KN . LR IngE N S (AR ST, AT LR B A . R
BRtaifl, XFESiERERREMASL, Wb T B, MR, BN, N2 DR E A
RN, BEEFHYRAS G, B0 T MORZ RO

1.2 BREETRENEE

[FIRE LR B TEAR R G ik B TE BRI RS2, o A O R fem, BERK. RIHx—5E,

112 Copyright © 2021 by authors and Viser Technology Pte. Ltd.



TR - 2021 4% 4] @f VISER

Engineering Construction.2021, 4(4)

FATTAT I Ik R R B P SRR T A R R 2GR . M R ASAE  T ELRE nm e FR S I, ATDLCR A B R
REPBUE, FBFICFHSM RS TR, BB IS, winT LAR BB 5 s B sk i 15 Y62k, 9RehR
HA R HIEI . [ R a] LA 2 0 = NIRRT, PRETAS NRREVERIERSE, & & HAEKETT, (855 5
HBEETIE; AOIHSANTE. ERWES, &6 TRAMEZE, [FRAFEEER, 5%, 8amkiignks. R
P AT LR AR E AR, SR = A R G 0 s [ Y B R

1.3 BREZMARLE

AR EFEAR G NFIOEBAZA R, i aREREE . J1i, T Ear) 2 MRS s 2k G 2RI AT 2k,
R ANFE NN, SRMKE AL T B 2 58 A& ik EEARERMF, 2w, AT OR 2 F ik N E
P, AHRRE AR R RAE . ARSI S S5t R AN, R Xt A3 52 M 57
R M R A 0 19 TH o AR 28 B BN RN Th e b AT e it A R A, kb = R R (. B5 6.
WEEZAMEE, SO ANGFE. RN, RBHMAMTEGHRE . DAERSAMUEELE, EFEE R T
&, BRI TTAERNZh S, ARG, EEOSERNEE. SN EFHEE A E RG] 58 R i Em, i
KRS RO TRAEE. [FRWEE R ARG R e, RBRORSIMAMIER
RRFERE s sm AT

1.4 B RMRZSE P E A

IRZ NAEFAE I # 2 A B E O 5 TNz BL— 58 B NI IR ECE N AN IV Z 4, . fEfAT =Nt
B, BFAEANRESHER, RSB, FrLlx BT SN GBI, O R IR m TR ar
FREFREAMILE, 2 AN OMREG, #4: KOS RAGRE, RORKRITERIFHE, XK, —ANENE
SN W IRTAS Y K2 R

2 BRHEREN

2.1 JIKERG—

TERHAT E N BETTES, 55 B IS 2 S A XIS A B2 o BEN, R T AR RN, —2
B EEN T, R E N RS R R, AT E N, BRI TR, e EAER
X & T RO, X R R RE I E N, XA E NS —, AR T G A IE M AR TR AR,
RE T AR RARRTC. R ARl (SR & R

2.2 FFERRER

TEMATE NI, MM E N BETHTRR 7 R ZE A R AL 0 B, 7R DR EEAE b, BT HImIE 75 27 4/ Re ol
T B LT SO E MR G AL S, W= A MBI S MIEGESE, TR, AR RS R RN = N %
THIE 2, EATE NIRRT, BE70 0% [E 3T SO & B —80E . AT, AR Z o R AEG —,
YT E N BT, EREEEAEE NN, FE SN EEICER, EIREERE R, DA — S I A A — 2
MIEBIICER, XPERT DA 50 A — 2 A BRI FEAE T, TR R AF ARG . A, FEHATE NIRRT, 72
FREEZEER, Bl FRME. FBRARGE, WX LA T7H AT LS 7 R B AR R, TEl—E 1
SSRGS AT CAA 200 S S BRI AR L), IXFEA Bh T RE SR A 1A BIAAE RCR, X NSRRI T i — e i s, — e ek
XFEA BT RO — B S AR B — 2 s S E A, 1 — B X R T ORI R & E T .

2.3 HETEFTKR

TEAFRZER A, EATARGEERBEREAARFRPICE, EHTEN e, EasBRalitfigmEz, &
PRl PR R B RE, (1S TR AT RE 3 2 TN SR BR, (150 & sl i K2 Mk = B = ik
TR 770 VF 2 BT H I 2350 A e G (KT R A Th T DU ATE 2 N IA B —Fh B FRARA IR FA RS, AR T = N &,
XEATH & R, & — M AMENAFIES, SR —REMMTERMIPAMEESFT, ERAEE Fgm
AT A TS, ] — e i IR B, AT DUE ANATTESZ 22 BFARIVIRAS, Al — L X i e, mT DA A Uk
G TS RV, R, fEEN BT, Wl B AN F O R, M BE A A R = N A (Rl B AR T RE,
EAATRERS A B — R 5L 2 R IRIPIRES, B — 2 LA, RuJRERALGE &S, EHREH
it T &

Copyright © 2021 by authors and Viser Technology Pte. Ltd. 113



@( VISER TRMERE - 2021 4% A

Engineering Construction.2021, 4(4)

3 ERWITHRERASEIFER

3.1 BEAFNMEBIEENERNBRYR

RN E N BT — B8, AT B FAE AR A — 5 PR AR SR PR, X = A R A R R L AT
—ERRI TR, TR R BN TG AL O, AMUEE R ORISR, 858780 % BRI
AT VEIRI R, WS )R, € R R 5 IO AN € R (1) R BE 5 T AT B2 AT, R Nt R IR AT — 2 ik, ]
DR IF I RIE B it R, A NS ORI R 7 = N st — & IS T 2%

3.2 NEIFEHE, SEBE

EHATE NI, BERSFE BRI S, R SRR aNE, “bmie” & —MEEN R
&, —EER PR DAAE 2 BT, R R I R B TR = AT — 8 B, e R R AN R R R A
77 TH () S5 SRk B it T AR LI B0, AT R — BRI T A, RIA — 2 IS K, BBAR L I3l R BLTE K 2 11
WA GO, IXFER] LAE AR 2= 0 S RIS R R REAAR, fEUbIEal b, nT DU Rk T AR L), SJOE R —E M EF
L), I E, RIS, AT AR R AR, 8 R B R BRI AR, (0
KR RRE IR, Nmaets AN ZEs), B2, EENEIEH, A—E 2R KA AR AEA
ZERIBIIER, AT DATE — Sk b, R Z A ERMEAGSHErT L T . flin, TS BreAge—, TRk
YR SERS LU H AR MR FAR [ e, AR TR e

3.3 ETRIEEEERPHNERZFE

HNBT RTS8 A T AR — B R A, BN SRIAZ s A LR AN, ERHER A
TP BT, NI ARIIE = N T2 R R . TESEBR I N R o N, bl 2R G (8 7 AR R e 5
H, BRI N Z s ABFARLL KK, FRHTUSRIAL, R B NRISEGFRUBRIAEH FAa KK i
WEARLH, EHREEFHETHEOE, REREL, 2ERZT, RREH M. 4b, EHTZA SR
AANFE ISR S, BrH IR ECH R 6 A B s A= N Bt . ARG B 5 b &R I8 A A AT U B
HERERR S, AT FEEIARE BT A A . TSR BOERT AN R ) o B AN, X2 T AN R RGEATAS [F]
SRR T SR R ZE B eh, AEREAT IR P B I B RO [ R (R I BT, e USRI (8

4 Z518

ELRENF, OB GIEEBCRREZEMES, RBRWEREAFNOHE, ENNEE. SNNERZER
B NI, R H RS = N A AR it R R R RIS R, RAES JE R E
BHEINEEAENER, BEENIIRERIER KRR,

(&% k]

(NEE,FAR eXEZTRRITPHEAJ]. B4 52,2020 (11): 100-101.
[2]x At ER RPNz f S50 E R I]. % ElZ%K,2019(36): 110-111.
[Blesr ke, M| EF. ZAE AR TR AFKITI]. FEFEN, 2019 (18) : 68-69.
4] =%E. ERRITFEXNEAMRE [J]. BFFFH,2019,10(2): 184-185.
(BIX A ¥, E R Rt FHEREHZARITLI]. E4,2019(5):94-164.
fEEEA: BFEHE (1973.12-) &, EUVHERENEIAF; FFErdl: RUEZAY, YustiRef: £HEIAF
EARFR, BARLA: TEF; f8K (1987.2-) &, VK REXAFR, ¥t l: K%, EAF¥K, #
i, &,

114 Copyright © 2021 by authors and Viser Technology Pte. Ltd.



TR - 2021 4% 4] @f VISER

Engineering Construction.2021, 4(4)

Tl RS RT5 T

W AAE
AR HREARAS, LFk Ty 252000

FHEILLF Rk, MAEASFZHRKGRE Tl R KR, FRLGERERT O R EAERXPRSER ) 2O R, XA
R T AR R R — AL RA Y, LRANT A TATD R LN HEK, FEEZIIL AT TFEAEL Ly Ed 5
IATERT, EHRAEEAR KO L LA TEN, AEY ISt T E0EREHLNTREREAGARE
2, XiF, RS —FHRIFRXEOERRE, RIECART LR 42 LEL Ke). ARBGER, LR
FBEIRE BRI HAAF G EALENILT, TLRRFLFHABETERLEN TR R EMAFH,

[RBIR) T ka5 ) 5 &Mkt ik 2L

DOI: 10.33142/ec.v4i4.3593 FESES: TU318;TU745.7 XHEkFRIREE: A

Optimization Design and Construction of Industrial Building Structure

YANG Guanghui
Guanxian Degang Power Equipment Co., Ltd., Liaocheng, Shandong, 252000, China

Abstract: In recent years, with the continuous progress and rapid development of science and technology, intelligent buildings are
gradually widely used in the development and construction of the city, which is an inevitable trend of the future development of the
city in the new period and also a higher requirement for the construction of construction projects. Compared with the traditional
ordinary construction projects, intelligent building design has great complexity and variability in technology. The previous structural
design methods of engineering projects can not meet the development needs of intelligent buildings in the new era. At this time, in
order to further improve the overall quality of the intelligent building, ensure that it plays a greater and more active role in the process
of urban development and construction, we must optimize and enrich the building structure design according to the actual needs,
which is also an important way and means to promote economic and social stability and development.

Keywords: industrial building; workshop; structural design; optimization; basic methods
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Research Progress of Oily Wastewater Treatment Technology

SHAN Dewen
Ningbo Port Construction and Development Co., Ltd., Ningbo, Zhejiang, 315000, China

Abstract: Driven by the rapid development of society, the quality of life of Chinese people has been significantly improved and has
brought many opportunities for the development of various fields. After analysis and summary, we found that the general treatment of
oily wastewater is the use of engine oil, washing method, if the oily wastewater without professional treatment is directly discharged
into the nature, it will inevitably cause certain pollution to the ecological environment. The professional treatment of oily wastewater
and the purification of oily wastewater can not only avoid the problem of environmental pollution, but also realize the reuse of water
resources and promote the improvement of water resources utilization efficiency, which is consistent with the concept of sustainable
development in China. These recycled water resources can be used for flushing, which can effectively improve the utilization
efficiency of water resources and create a good foundation for the harmonious and stable development of human society.

Keywords: oily wastewater; treatment technology; treatment process
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Exploration on Main Energy Consumption Distribution and Energy Saving Key Points of Ships

MAO Shuai
Ningbo Marine Company Limited, Ningbo, Zhejiang, 315020, China

Abstract: Under the background of the rapid development of social economy, the total energy consumption of the world is rising. This
paper introduces the distribution of energy consumption of ships and the key direction of energy conservation, in order to speed up the
optimization and upgrading of the shipbuilding industry and reduce the consumption of fossil energy and bring inspiration to readers.
Keywords: ships; energy consumption distribution; energy saving
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Study on Technical Transformation of Recovery and Utilization of Reaction Waste Heat in the
Production of Phthalic Anhydride

LIU Ying
Tangshan Risun Chemical Co., Ltd., Tangshan, Hebei, 063600, China

Abstract: Based on the production characteristics of phthalic anhydride, molten salt is used as the carrier to carry out heat exchange
with water to form steam of different pressure levels. With the help of pipelines and other facilities, the steam is sent to different
production units, so that the steam can be used. The superheated steam generated by the device can drive the steam turbine unit instead
of the electric towing fan, which greatly saves the power resources. At the same time, the condensate formed by steam after heat
exchange can be recovered and flashed to form a lower level of steam and then these steam can be transported to the pipe network for
use, so that the steam can be reused. Through technical transformation, the steam loss can be greatly reduced, the use efficiency of
steam can be improved, the production cost can be reduced and considerable economic benefits can be obtained.

Keywords: phthalic anhydride; waste heat utilization; technical transformation; molten salt
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Brief Analysis on Urban Road Lighting Design and Energy Saving

LI Yuangin
Ningbo Municipal Facilities Center, Ningbo, Zhejiang, 315000, China

Abstract: A good road system is essential for a sound city. For the modern road system, the construction of lighting system is a very
important content. Road lighting system is also a part of urban infrastructure, which represents the overall image of the city and
reflects the overall construction level of the city to a certain extent and the lighting system is also an important guarantee of urban
traffic safety. Relevant data show that the lighting power consumption in some developed countries accounts for 10-20% of the total
power consumption, while the proportion in China is 12%, which is about 430 billion KW H. Nowadays, the energy crisis in the world
is more and more serious and the situation of energy shortage in China is also very serious. In 1996, China still implemented the
"green lighting" project, whose goal is to save 20% of electricity. This project is a major strategy to achieve sustainable development in
China. Under the environment of people's awareness of environmental protection and energy saving, high-efficiency and
energy-saving lighting products have a very broad development space.

Keywords: urban road; lighting design and energy saving
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Application of Chromatographic Analysis Technology in Chemical Analysis

SU Jingdong
Lanzhou Research Institute of Technology, Lanzhou, Gansu, 730000, China

Abstract: This article is the application of chromatographic analysis technology in chemical analysis, which can fully show the
practicability and also can well detect gas, fatty acid, pesticide residues and environmental pollutants. In the process of analysis, we
need to talk about chromatographic analysis technology and chemical analysis. Then we will talk about the necessity of the application
of chromatographic analysis technology in chemical industry. The purpose of the application of chromatographic analysis technology
in chemical analysis is to make the chromatographic analysis technology have a good application level in the chemical industry.
Therefore, it can also play the technical role of chromatographic analysis to enhance the economic benefits of chemical industry.
Keywords: chromatographic analysis technology; chemical analysis; application method
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