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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
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with them. We also have a group of experienced editors and publishing
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Research on the Application of BIM Technology in Building Water Supply and Drainage Design

LI Weifu
Jizhun Fangzhong Architectural Design Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: With the rapid development of the construction industry, BIM (Building Information Modeling) technology, as an
innovative digital design and management tool, has been widely applied in various fields of construction engineering. In many
application fields, building water supply and drainage design, as an important component of architectural design, is complex and
requires high standards of functionality, making traditional design methods inadequate in the face of these challenges. However, the
application of BIM technology in building water supply and drainage design can not only significantly improve design efficiency,
greatly reduce errors and rework in the design process, but also achieve intelligent management of the entire life cycle of buildings,

thus bringing revolutionary progress to the construction industry.

Keywords: BIM technology; building water supply and drainage; design optimization; application strategy
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Research on the Application of Intelligent Technology in Power Engineering Construction

WU Shaoshuai
China Energy Engineering Group Tianjin Electric Power Construction Co., Ltd., Tianjin, 300180, China

Abstract: With the continuous advancement of technology, the application of intelligent technology in power engineering construction
has gradually become an important means to improve construction efficiency and ensure construction safety. The article analyzes the
current situation of power engineering construction and explores the specific application of intelligent technology in construction and
its impact. Based on practical cases, study the advantages and disadvantages of intelligent technology, and propose how to further
optimize intelligent technology in power engineering construction. The research results indicate that the introduction of intelligent
technology can effectively improve construction efficiency, reduce costs, optimize resource allocation, and enhance construction safety

and quality control.

Keywords: power engineering; engineering construction; intelligent technology; construction safety; efficiency improvement
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Analysis of Problems to be Considered in Construction Technology Management of Building
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Abstract: Construction technology management is the core link to ensure the smooth implementation of engineering projects, which
involves the scientific coordination of various factors such as quality, cost, and safety. Starting from the role of construction
technology management, this article systematically analyzes the core content of the management process, focuses on exploring the
prominent problems currently existing, and proposes targeted optimization measures, aiming to provide theoretical support for

improving construction efficiency and engineering quality.
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Abstract: Waterproof technology has been widely applied in various fields such as residential buildings, commercial buildings,
bridges, tunnels, etc. With the increasing complexity of building structures, traditional waterproof materials and technologies are
gradually unable to meet the requirements for high durability. Especially under extreme weather conditions and special environments,
the aging phenomenon of the waterproof layer is significantly accelerated, and the problem of waterproof construction management is
becoming increasingly prominent. How to optimize waterproof construction management and improve building durability has become

a very important practical issue in response to this phenomenon.
Keywords: waterproof technology; durability; effect
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Application of Non Excavation Directional Drilling in Pipeline Construction

MA Weiwei
Xi'an Xijiao Municipal Facilities Maintenance and Management Co., Ltd., Xi'an, Shaanxi, 710077, China

Abstract: With the accelerated development of urban infrastructure construction, traditional excavation based pipeline construction
has gradually exposed problems such as land resource waste, traffic congestion, and environmental pollution. Non excavation
directional drilling technology, as a new type of pipeline construction method, has been widely applied in urban pipeline construction.
This technology can effectively reduce the amount of excavated soil, alleviate adverse interference to the surrounding environment,
and thereby improve construction efficiency. Research has shown that non excavation directional drilling technology has significant
advantages in pipeline laying applications, especially suitable for pipeline construction and laying under urban roads, rivers, and other
obstacles. However, there are still certain problems and challenges in the implementation stage of technological applications that

urgently need to be addressed.

Keywords: non excavation directional drilling; pipeline construction; construction technology; environmental protection; construction
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CIPP Pipeline Non excavation Repair Technology: Process Comparison and Application
Prospect Analysis of Water Flip Method and UV Curing Method

LIU Cheng
Shanghai Construction No. 5 Construction Group Co., Ltd., Shanghai, 200333, China

Abstract: With the rapid development of urban construction in all aspects and at multiple levels, the demand for repairing
underground pipelines is growing rapidly. CIPP (cured in place pipe), as a non excavation pipeline repair technology, has become the
mainstream non excavation pipeline repair technology due to its high efficiency and environmental friendliness. The article
systematically elaborates on the classification and process principles of CIPP technology, with a focus on comparing the technical
differences between water flip method and UV curing method, and analyzing their application prospects, providing theoretical support

for engineering practice.

Keywords: CIPP; pipeline repair; construction technology; non excavation
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Long Term Durability and Maintenance Strategy of Wind Blown Sand Filled Roadbed

LIU Liang
Transportation Service Center, the 10th Division of Xinjiang Production and Construction Corps, Beitun, Xinjiang, 836099, China

Abstract: With the continuous promotion of infrastructure construction in China, especially the continuous expansion of transportation
networks in western regions, the application of wind blown sand subgrade is gradually increasing. The unique natural conditions in
these regions, such as strong sandstorms, scarce precipitation, and loose soil, make it difficult for traditional roadbed construction
methods to effectively cope. In the face of the particularity and complexity of wind blown sand, it is particularly important to conduct
in-depth research on its physical and mechanical properties and long-term durability. Effective reinforcement and maintenance
strategies can not only improve the stability of wind blown sand roadbeds, but also significantly reduce roadbed settlement and
cracking problems, thereby ensuring traffic safety and providing strong support for sustainable development in relevant areas. To
address the special challenges posed by wind blown sand, targeted methods and technologies have been proposed, aiming to provide

reference and inspiration for future design and construction of wind blown sand roadbeds.
Keywords: wind blown sand; filling the roadbed; durability; maintenance
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Construction Management Problems and Optimization Strategies for Highway Engineering Projects

LI Jiaming
Jiangsu Anda Engineering Management Co., Ltd., Huai'an, Jiangsu, 223001, China

Abstract: Construction management of highway engineering projects is a key factor in ensuring timely, high-quality, and budgeted
completion of the project. The article analyzes common problems in current highway engineering project construction management,
such as project delays, cost overruns, safety accidents, etc., explores their causes, and proposes a series of optimization strategies,
including strengthening project management, improving technology applications, and optimizing resource allocation. The
implementation of these measures can effectively improve the level of construction management and promote the smooth progress of

highway engineering projects.

Keywords: highway engineering; construction management; problems; optimization strategy; project delay
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Research on Construction Technology of Municipal Engineering Road Drainage Pipeline
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Abstract: Municipal engineering road drainage pipelines are one of the necessary components of urban infrastructure construction,
responsible for discharging road rainwater, wastewater and other drainage matters, maintaining urban traffic safety and environmental
hygiene. With the rapid advancement of urbanization, the construction technology of municipal road drainage pipelines has
encountered different challenges and opportunities. The article first analyzes the key significance of road drainage pipelines in
municipal engineering, comprehensively analyzing the problems existing in current construction, such as unreasonable and
standardized pipeline design structures, weak standardization of construction quality control, and difficulties in pipeline maintenance.
The article proposes strategies such as improving design schemes, enhancing construction quality control, innovating materials and
technological approaches. By relying on such regulations, we aim to improve the construction quality and service life of road drainage
pipelines, and contribute to the long-term development of urban infrastructure construction.

Keywords: municipal engineering; road drainage pipeline; construction technology; quality control; innovation strategy
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Discussion on Application Analysis of Crack Prevention Technology in Road and Bridge Construction

MA Jingui
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: Crack prevention and control in highway bridge construction is the key to high-quality highway construction. With the
development of modern construction technology, crack prevention and control techniques in road and bridge construction are
constantly evolving and upgrading. Actively introducing advanced crack prevention and control techniques can effectively reduce the
occurrence of road and bridge crack problems and ensure the safety of road and bridge use in the future. This article first analyzes the
basic concepts and causes of crack prevention and control technology in road and bridge construction, then summarizes the current
mainstream road and bridge crack prevention and control technology, and finally proposes the application points of road and bridge
crack prevention and control technology, in order to further enrich relevant theories and practical experience, and lay a good
foundation for further improving the quality of road and bridge construction and promoting infrastructure construction and
development in China.

Keywords: road and bridge construction; crack prevention and control; application measures
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(EIZAET NITi BREILASEERLSEFMNEEZRAFERRGRINATEE. TEEETHXNITI HRTILEEF
Fra B NiTi FARITICEE 5REEFFHEE SR IIFET & (BRITE, BARiIR, BFASF4IR) BdefTilt 174
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DOI: 10.33142/ect.v3i3.15696 PESES: TG139.6 SCERFRIRED: A
Research Status of High Energy Beam Welding of NiTi Shape Memory Alloy and Titanium
Alloy Heterogeneous Metals

WANG Xiaogiang *2*
1. School of Mechanical and Electrical Engineering, Xinjiang Institute of Engineering, Urumgi, Xinjiang, 830023, China
2. Xinjiang Coal Mine Electromechanical Engineering Technology Research Center, Urumgi, Xinjiang, 830023, China
3. Key Laboratory of Intelligent Manufacturing Technology for Building Steel Structures, Urumgi, Xinjiang, 830023, China

Abstract: This article summarizes the latest research progress in high-energy beam welding technology of NiTi shape memory alloy
and titanium alloy dissimilar metals. This article focuses on the high-energy beam welding methods of NiTi shape memory alloy
dissimilar metal NiTi shape memory alloy and titanium alloy dissimilar metal (high-energy beam welding, solid-state welding and
brazing, fusion welding thermal conductivity brazing) and how to avoid welding defects. This article briefly introduces the current
status of high-energy beam welding between titanium and shape memory alloy NiTi shape memory alloy and titanium alloy dissimilar
metals, and looks forward to the future development of high-energy beam welding technology between NiTi shape memory alloy

dissimilar metals NiTi shape memory alloy and titanium alloy dissimilar metals.

Keywords: NiTi shape memory alloy; titanium alloy; high energy beam welding; dissimilar metal welding
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Performance Improvement and Effect Analysis of New Asphalt Materials in Road Paving
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Abstract: With the increasing demand for transportation and the pressure of environmental protection, traditional asphalt materials are
facing various challenges in road construction. This article analyzes the application of new asphalt materials such as modified asphalt
and ecological asphalt in road paving, and explores their performance improvement and environmental benefits. Research has shown
that these new materials have significant advantages in improving road durability, reducing maintenance costs, and enhancing

environmental friendliness.
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Research on Aging Detection of Building Materials and Structural Safety Assessment Technology
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Abstract: With the increase of building age, the aging problem of building materials is becoming increasingly serious, which has a
great impact on the structural safety of buildings. The purpose of this article is to explore the detection methods of building material
aging and the evaluation techniques of structural safety, in order to provide scientific basis for building maintenance and repair. Firstly,
introduce the basic situation of building material aging and its impact on structural safety; Secondly, analyze the current major material
aging detection technologies; Then, explore the methods and standards for structural safety assessment; Finally, several comprehensive
evaluation models combining aging detection and safety assessment are proposed.

Keywords: aging of building materials; structural safety assessment; testing technology; maintenance strategy; evaluation model
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Analysis of Key Factors Affecting Testing Results in Building Material Testing

WU Jun
Alaer Tianping Building Materials Testing Co., Ltd., Alaer, Xinjiang, 843300, China

Abstract: Building material testing is the foundation for ensuring project quality, but the accuracy of testing results is affected by
various factors. The main factors include the selection and processing methods of samples, the accuracy and calibration of detection
equipment, changes in environmental conditions, and the technical level of operators. The representativeness of the sample directly
affects the reliability of the detection results, and the stability and accuracy of the equipment are key to ensuring testing accuracy.
Factors such as environmental temperature and humidity may cause fluctuations in material properties. In addition, the experience and
professional competence of the operators also determine the credibility of the test results. Therefore, optimizing these key factors is

crucial for improving the quality of building material testing.

Keywords: building materials; testing results; sample processing; equipment accuracy; environmental factors
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Research Progress on Ziegler-Natta Catalyst Carriers

YAOQ Xiuchao, WANG Libin, LI Chunhui, HAO Chunbo”, LIU Quanzhong, NING Xingyang, WANG Xiaoqi
North Huajin Chemical Industries Co., Ltd., Panjin, Liaoning, 124000, China

Abstract: Since its discovery, Ziegler Natta catalysts have played a core role in the production of polyolefins in the industry. The
carrier, as a key component of Ziegler Natta catalyst, has a crucial impact on the performance of the catalyst. The article elaborates in
detail on the research progress of Ziegler Natta catalyst carriers, including the structure, properties, and modification methods of
traditional carriers such as magnesium chloride, the characteristics and applications of new carriers such as mesoporous molecular
sieves and polymer carriers, as well as the mechanism of action of carriers on the distribution of catalyst active centers, polymerization
activity, polymer properties, etc. It also looks forward to the future development direction of Ziegler Natta catalyst carriers, aiming to
provide reference for the research and development of efficient polyolefin catalysts.

Keywords: Ziegler-Natta catalyst; carriers; polyolefin; active center
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Abstract: Engineering cost management involves multiple aspects such as budget preparation, cost control, and risk prediction. However,
traditional methods are no longer effective in meeting the complex needs of modern projects. Through deep analysis and machine learning
capabilities, Al technology has optimized the prediction process; Big data significantly improves the accuracy of cost control and the
scientificity of decision-making by integrating information from different channels. With the continuous advancement and development of
these technologies, engineering cost management will inevitably evolve towards a more intelligent and data-driven direction.
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Exploration on Strategies for Strengthening Engineering Quality Supervision in Construction
Management

KANG Hui
Xinjiang Bingtuan Municipal Rail Transit (Group) Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: As a core component of national economic development and social progress, the quality of construction projects directly
affects people's life safety, property security, and social stability. With the acceleration of urbanization in our country, the construction
industry is rapidly expanding, and various projects are constantly increasing. However, despite some progress in quality supervision in
the construction industry, there are still many problems in practical operation that make it difficult for quality management to achieve
the expected results. Quality supervision plays a crucial role in ensuring construction process safety and engineering quality, and is an
effective means of reducing engineering risks and optimizing construction quality. The article analyzes the problems in quality
supervision of construction projects and proposes practical and feasible solutions, providing theoretical support for the improvement of

quality management in the construction industry.

Keywords: construction management; quality supervision; process control; information management; responsibility system
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Analysis of the Key Points of Engineering Consulting Management in the Whole Process of
EPC Project

YU Siquan
Anhui Tendering Group Co., Ltd., Hefei, Anhui, 230001, China

Abstract: With the increasing demand for project management in the field of engineering construction, traditional management
models are no longer able to meet the increasingly complex engineering requirements. The EPC (Engineering, Procurement,
Construction) mode, as a comprehensive management mode, has gradually become the mainstream mode of modern engineering
projects. It can effectively integrate various aspects such as design, procurement, and construction, and improve the management
efficiency and overall benefits of the project. As a new project management service model, whole process engineering consulting
combines professional consulting services and full process supervision to ensure that every stage of the project, from planning and
design to final acceptance, can be optimized within a controllable range, effectively reducing the cost and risk of the project and
providing strong guarantees for the smooth progress of the project.

Keywords: EPC project; full process engineering consulting; project management; design, procurement, and construction; efficiency
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Discussion on the Application of Steel Fiber Reinforced Concrete Construction Technology in
Road and Bridge Construction
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Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: As a major economic construction project, highway bridges play a crucial role in promoting regional economic development
and improving people's living standards. In recent years, with the rapid development of the transportation industry, the scale of
highway and bridge engineering has become increasingly large, and the construction standards have also become higher. Concrete is
the most commonly used structural form in bridge and highway construction, and its structure and performance are highly valued by
people. Based on this, the article analyzes the application strategies of steel fiber reinforced concrete construction technology in road

and bridge construction.

Keywords: steel fiber reinforced concrete construction technology; technology application; road and bridge construction; construction

technology
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Application Analysis of Asphalt Concrete Surface Construction Technology in Road
Maintenance Projects

XIE Yongheng
Yancheng Transportation Planning and Design Institute Co., Ltd., Yancheng, Jiangsu, 224000, China

Abstract: Asphalt concrete is a commonly used construction material in road construction, and its construction process is the key to
determining maintenance quality. In road maintenance projects, construction units need to control the construction technology of
asphalt concrete surface layer to ensure road maintenance quality and improve safety. This article takes a municipal road maintenance
project as an example to summarize the common problems of road diseases, and elaborates on the application points of asphalt

concrete surface construction technology, providing reference and guidance for road maintenance projects.
Keywords: asphalt concrete; construction technology; road maintenance projects
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Research on Settlement Control Technology in Soft Soil Foundation Expressway Construction

XU Qun
Hubei Road & Bridge Group Co., Ltd., Wuhan, Hubei, 430051, China

Abstract: In recent years, China's highway industry has experienced rapid development, and the improvement of its construction level
is of great significance to the country's economic development. China has a vast territory, and soft soil foundations are often
encountered during the construction of highways. It is necessary to do a good job in the treatment of soft soil foundations in order to
ensure the bearing capacity and service life of highways. Therefore, highway construction units need to strengthen their attention to
soft soil foundation during the construction process of highways. Based on the local geological and climatic characteristics, targeted

soft soil foundation treatment techniques should be adopted to lay a good foundation for subsequent highway construction.
Keywords: soft soil foundation; expressway; highway construction; settlement control technology
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Environmental Adaptability and Application of Steel Casing Technology in Underwater Pile
Foundation Construction

WANG Mingliang
Yunnan Communication Investment & Construction Group Co., Ltd., Kunming, Yunnan, 650000, China

Abstract: With the continuous development of underwater pile foundation construction technology, environmental adaptability and
innovative construction techniques have become key factors for the smooth implementation of the project. This article combines the
application of steel casing technology in underwater pile foundation construction of a construction project in Wenshan, Yunnan,
effectively solving the challenges of pile foundation construction in complex underwater environments. The article first analyzes the
common environmental factors in underwater pile foundation construction, explores the application principles and advantages of steel
casing technology, and combines practical cases to deeply study the application effects of steel casing technology in improving
construction quality, shortening construction period, and reducing costs. Research has shown that steel casing technology has strong

environmental adaptability and provides a good solution for underwater pile foundation construction.
Keywords: underwater pile foundation; environmental adaptability; steel casing technology; construction technology
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XERARIRAD: A

Application Analysis of Suspended Basket Cantilever Pouring Construction Technology in
Bridge Construction

HU Huafeng
Chongging Beixin Rongjian Construction Engineering Co., Ltd., Chongging, 404700, China

Abstract: With the increasing number of large-span and high difficulty bridge construction projects, innovation and optimization of
construction technology have become the key to improving engineering quality and construction efficiency. In bridge construction, the
hanging basket cantilever pouring construction technology plays an important role. With its advantages of lightweight structure, easy
operation, and no need for large lifting equipment, it is particularly suitable for complex construction environments. Through this
technology, not only can construction accuracy be improved and errors effectively reduced, but construction can also be carried out
smoothly under changing terrain and environmental conditions, demonstrating its strong adaptability. The in-depth research and
precise analysis of the implementation points of this technology will provide valuable technical support for more bridge projects in the
future and promote the continuous progress of modern bridge construction technology.

Keywords: bridge engineering; hanging basket cantilever pouring; construction technology
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Application Analysis of Prefabricated Concrete Structure Construction Technology for
High-rise Buildings

FU Mingfang
Hangzhou Branch of Hebei Juwei Power Engineering Design Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: In the construction process of high-rise buildings, emphasizing the use of prefabricated concrete structure construction
technology can significantly improve the construction efficiency and quality level of high-rise buildings. At present, the construction of
prefabricated concrete structures still faces several difficulties in construction practice. Based on a deep understanding of the advantages of
prefabricated concrete structure construction, it is necessary to accurately grasp the loopholes and deficiencies in the construction stage.
On this basis, it is necessary to deeply analyze the key construction technologies of high-rise prefabricated concrete structures, strengthen
quality supervision and management during the construction process, so as to substantially improve the construction quality of high-rise
prefabricated concrete structures and promote the stable development of Chinese construction industry.

Keywords: high-rise buildings; prefabricated concrete structure; technical application
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Research on the Construction Technology and Advanced Waterproofing Measures for Pre
Sealing the Basement Pouring Strip

SONG Hongyin
China Railway Electrification Engineering Group Co., Ltd., Beijing, 100071, China

Abstract: With the rapid development of Chinese construction industry, the use of post pouring strip construction technology in ultra
long basements is becoming increasingly widespread. Post pouring strip is an important component of construction engineering, which
can not only effectively solve the problem of settlement difference, but also prevent and solve problems such as cracks in the building.
However, sometimes due to the influence of factors such as construction period, it is necessary to accelerate the construction progress.

This article provides a reference for the analysis and research on the pre sealing of post pouring strip in basement construction.
Keywords: basement; post pouring strip; pre sealing; advanced waterproofing
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Application and Development of Green Construction Technology in Construction Engineering

SHUI Shenglin
Dingxi Heyuan Municipal Engineering Co., Ltd., Dingxi, Gansu, 743000, China

Abstract: Green construction technology achieves environmentally friendly and sustainable development throughout the entire
construction process by means of energy conservation, pollution control, and efficient utilization of resources. Adopting measures such
as green building materials, energy-saving construction equipment, and rainwater recycling and reuse systems to reduce energy
consumption and carbon emissions, and improve resource utilization efficiency. Optimize construction organization, apply BIM
technology for construction simulation, and reduce material waste and construction pollution. Promote prefabricated construction,
improve construction efficiency, and reduce environmental damage on construction sites. Combining intelligent monitoring systems to
achieve real-time monitoring of the construction process, improving construction quality and safety levels. The widespread application
of green construction technology can help reduce the impact of the construction industry on the ecological environment and promote
sustainable development.

Keywords: green construction technology; efficient utilization of resources; BIM technology; intelligent monitoring; prefabricated building
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Brief Analysis of the Application of Rectangular Pipe Jacking Construction Technology in
Urban Subway Pedestrian Crossings

SUN Hao
China Railway Construction Group Fourth Construction Co., Ltd., Nanjing, Jiangsu, 210001, China

Abstract: Against the backdrop of rapid development in China, people have put forward higher demands for the planning and construction of
underground spaces. It is not only necessary to ensure people's daily lives, but also to reflect their characteristics. Conventional construction
techniques have some shortcomings, and the use of non excavation methods is of great significance in promoting the rationality and
standardization of urban underground pipe network construction and environmental protection in China. Based on this, this article analyzes the
application strategy of rectangular top pipe construction technology in urban subway pedestrian passages.

Keywords: rectangular top pipe; construction technology; technology application; subway pedestrian crossing
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Discussion on Analysis of the Application of Cement Mixing Pile in Road and Bridge
Construction Technology

WEI Zhiguo
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: Road and bridge engineering plays an important role in improving traffic efficiency and promoting regional economic
development. The choice of foundation treatment technology has a significant impact on the quality and stability of the project.
Cement mixing piles, as an effective method of foundation reinforcement, have been widely recognized and applied in road and bridge
engineering. Based on this, this article will first elaborate on the principle of cement mixing piles and analyze the key control elements of
their construction. On this basis, combined with practical cases, the key points of their construction application will be deeply explored.
Keywords: cement mixing pile; construction technology; application
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Research on Compaction Control Technology for Cement Stabilized Crushed Stone Base Construction

ZHANG Dalong
Gansu Puxin Construction and Installation Engineering Co., Ltd., Dingxi, Gansu, 743000, China

Abstract: The control of compaction degree in the construction of cement stabilized crushed stone base is of great significance for
ensuring the stability and durability of pavement structure. By analyzing the factors affecting the compaction degree of cement
stabilized crushed stone base construction, reasonable compaction control techniques are proposed, and suitable construction processes
and equipment are determined based on the actual situation on site. The research results indicate that scientific compaction control can
not only effectively improve the strength and crack resistance of the base layer, but also extend the service life of the road surface,
providing a guarantee for the quality of road construction.

Keywords: cement stabilized crushed stone; grassroots construction; compaction control; construction technology; road surface quality
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Research on Intelligent Monitoring Technology in Modern Road and Bridge Construction

LI Man
Hubei Road & Bridge Group Co., Ltd., Wuhan, Hubei, 430051, China

Abstract: With the rapid development of technology, the construction monitoring technology of road and bridge engineering is facing
increasingly severe challenges. Traditional monitoring methods are no longer able to meet modern construction needs, especially in
improving construction safety and efficiency. The article focuses on the intelligent monitoring technology in bridge engineering, which
combines advanced sensors and big data technology to monitor the construction site in real time, warn potential risks in a timely
manner, improve construction efficiency, and provide strong data support for decision-making. Through this system, the aim is to solve

the difficulties in construction site management, thereby improving the safety and efficiency of the construction process.
Keywords: modern road and bridge construction; intelligentization; monitoring technology; technical application
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Research on Leakage Problems and Maintenance Strategies of Chemical Machinery Seals

WANG Xiaotao, LIU Wenbo
Inner Mongolia Yitai Chemical Co., Ltd., Ordos, Inner Mongolia, 017400, China

Abstract: In the chemical industry, mechanical seals play a crucial role as one of the key components to ensure the safe and stable
operation of chemical equipment. The main function of mechanical seals is to prevent the leakage of various chemical media, thereby
protecting equipment from corrosion and ensuring the smooth progress of the production process. However, due to the long-term
operation of chemical equipment, it may face various harsh conditions such as high temperature, high pressure, and highly corrosive
media, which can lead to wear, aging, and even damage of mechanical seals, resulting in leakage phenomena. Therefore, maintenance
and inspection of mechanical seals are an indispensable part of chemical production and need to be carried out regularly to ensure the

long-term stable operation of chemical equipment.

Keywords: chemical machinery seal; leakage problems; maintenance strategy; sealing performance; equipment safety
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Research Status of Hydraulic Fracture Diversion Capacity in Shale Reservoirs

LIU Chengzhou, HUANG Bailing, LUO Shishu, ZHANG Xin, ZUO Chenchen
School of Petroleum Engineering, Chongging University of Science & Technology, Chongging, 401331, China

Abstract: Hydraulic fracturing technology for shale reservoirs is the core means to improve shale gas recovery, and the fracture
conductivity directly determines the fracturing effect and reservoir productivity. This paper systematically reviews the research
progress on the hydraulic fracture diversion capacity of shale reservoirs, covering experimental methods, diversion mechanisms of
supporting and self-supporting fractures, theoretical models, and numerical simulation techniques. Research has shown that the type
and distribution of proppants, reservoir stress sensitivity, fracturing fluid invasion, and clay mineral damage are the main factors
affecting flow conductivity; Self supporting cracks maintain their flow capacity through natural rough surfaces or acid etched grooves,
but their long-term stability still needs further research. The classical cubic law correction model and the fracture blockage coupling
model significantly improve the prediction accuracy of diversion capacity. Numerical simulation techniques such as Discrete Element
Method (DEM) and Lattice Boltzmann Method (LBM) provide efficient tools for studying the diversion capacity of complex cracks. The
combination of experimental research and numerical simulation is a key direction to improve the accuracy of diversion capacity evaluation.
In the future, it is necessary to combine multi-scale experiments, multi physics coupling models, and intelligent technologies to further
optimize the prediction and regulation methods of diversion capacity. The research results of this paper provide theoretical support and
practical guidance for shale gas development, which is of great significance for improving shale gas recovery efficiency.

Keywords: shale reservoir; hydraulic fracturing; crack conductivity; supporting cracks; self-supporting cracks; numerical simulation
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Application Research on Hydraulic Impact Rotary Drilling Technology in Petroleum Drilling

YAO Haibin
Western Drilling Tuha Drilling Company, Shanshan, Xinjiang, 838200, China

Abstract: Petroleum drilling is a crucial link in the petroleum industry, and its technological development and innovation directly
affect the exploration and development efficiency, cost control, and overall economic benefits of oil fields. With the increasing scarcity
of oil resources and the increasing difficulty of exploration, traditional drilling techniques are no longer able to meet the operational
needs under complex geological conditions. As a new type of drilling method, hydraulic impact rotary drilling technology has received
widespread attention in the field of oil drilling at home and abroad in recent years, and is considered one of the most promising
methods to solve the problem of deep hole hard formation drilling.

Keywords: petroleum drilling; hydraulic impact; rotary drilling technology; application analysis
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Exploration into the Practice of Mechatronics Technology in Coal Mine Underground

CUI Qingdong
Shicao Village Coal Mine of CHN Energy Ningxia Coal Industry Co., Ltd., Yinchuan, Ningxia, 750000, China

Abstract: The working environment underground in coal mines is complex and full of risks. The traditional production mode that
relies on manual operation and mechanical equipment has significant safety hazards and faces bottlenecks in improving efficiency. In
recent years, the gradual application of mechatronics technology in coal mines has promoted the automation, intelligent monitoring,
and implementation of remote scheduling in the production process. However, challenges such as equipment upgrades and personnel
training still exist in the process of technology promotion. In depth research on the practical application of this technology in coal

mines will provide key support for improving the safety production level and sustainable development of the coal mining industry.

Keywords: coal mine; underground; mechatronics
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Abstract: With the acceleration of urbanization and the rapid development of the construction industry, the importance of mechanical
and electrical installation engineering in various construction projects has become increasingly prominent. From residential and
commercial buildings to large industrial facilities, the installation and commissioning of electromechanical systems require
high-precision construction techniques and strict quality control. In high-rise buildings and complex projects, the technical and
coordination requirements for mechanical and electrical installation are more stringent, and the construction process and technical
difficulty are significantly increased. Improving the construction quality of mechanical and electrical installation engineering,
eliminating safety hazards and coordination issues in technical applications, has become a core issue that urgently needs to be

addressed in the current construction industry.

Keywords: mechanical and electrical installation engineering; construction technology; quality control
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The Development Trend and Application Prospects of Artificial Intelligence Technology in the
Field of Mechanical Engineering

MAQO Jinglin
Tianjin Yingde Cold Chain Technology Co., Ltd., Tianjin, 300000, China

Abstract: This paper explores the development trends and application prospects of artificial intelligence technology in the field of
mechanical engineering. In recent years, artificial intelligence technology has rapidly developed and demonstrated extensive
application potential in mechanical engineering. The article first reviews the key technological advancements of artificial intelligence
in mechanical engineering, including machine learning, deep learning, and computer vision. Subsequently, specific application
examples of these technologies in design optimization, fault diagnosis, intelligent manufacturing, and automation control were
analyzed. Research has shown that artificial intelligence not only improves production efficiency and product quality, but also
promotes the development of mechanical engineering towards intelligence and automation. In addition, the article also discusses
current challenges such as data privacy, security, and a shortage of technical talent. Finally, the article looks forward to future
development directions and emphasizes the importance of interdisciplinary collaboration and continuous innovation in promoting the
application of artificial intelligence in the field of mechanical engineering. Through this study, it is expected to provide valuable
references and guidance for researchers and engineers in related fields.

Keywords: artificial intelligence; mechanical engineering; deep learning; intelligent manufacturing; interdisciplinary cooperation
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Common Problems in the Construction of Mid to Deep Geothermal Energy Drilling Technology
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Abstract: Due to the complex geological conditions, high formation temperature, and high pressure, problems such as unstable
wellbore, drilling fluid failure, rapid drill bit wear, and equipment failure are often encountered in the construction of mid to deep
geothermal energy drilling. These issues not only increase the difficulty of drilling, but also lead to longer construction periods and
higher costs. In addition, safety hazards and environmental issues during the construction process also pose challenges to the smooth
progress of the project. The paper analyzes the causes of these problems and proposes measures aimed at improving drilling efficiency,

reducing risks, and ensuring construction safety and environmental protection.
Keywords: mid to deep level; geothermal energy; drilling technology; construction problems; measures
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Application Analysis of Comprehensive Geophysical Exploration Technology in
Hydrogeological Exploration of Mines

LI Xiaolan
Hebei Geology and Mineral Construction Engineering Group Co., Ltd., Shijiazhuang, Hebei, 050011, China

Abstract: With the development of mines resources and the increasing complexity of hydrogeological conditions, traditional
exploration techniques often fail to meet the needs of hydrogeological exploration in mines. Comprehensive geophysical exploration
technology, as an efficient and accurate exploration method, can reflect underground hydrogeological conditions through changes in
physical properties and provide more accurate exploration data. The article analyzes the application of comprehensive geophysical
exploration technology in hydrogeological exploration of mines, explores its advantages, methods, and practical considerations, and
provides new ideas and technical support for hydrogeological exploration of mines.

Keywords: comprehensive geophysical exploration technology; mines; hydrogeological exploration; application analysis; geological exploration
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The Application of BIM Visualization Technology in Landscape Engineering

XU Wenjun
WISDRI City Construction Engineering & Research Incorporation Ltd., Wuhan, Hubei, 430070, China

Abstract: BIM is a new digital modeling method that has been increasingly adopted by building designers. However, the application
of BIM technology in landscape architecture design is relatively rare. Due to the complexity of its design requirements and
construction processes, the superiority of BIM in solving complex information problems has led to its increasingly widespread use in
actual construction in China, which plays a significant role in improving the design efficiency, construction quality, and management
capabilities of urban construction in China. Based on this, the article analyzes the application strategies of BIM visualization

technology in landscape engineering.
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