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Development and Application of Automatic Transmission Machine for Oil Pipe

in Well Repair Operations
Wang Bo, Wang Yongbiao, Guan Jun, Su Zhanxiong, Wang Jun

Karamay Zhongcheng Petroleum Equipment Research Institute Co., Ltd. Karamay, Xinjiang 834000

Abstract : In minor repair operations, the lifting and lowering of oil pipes takes up more than 70% of the time.

At present, manual transportation is commonly used for lowering oil pipes, which has high labor

intensity, high safety risks, and is not easy to achieve automation in well repair operations. A tubing

transfer machine has been developed to replace manual operation with mechanical automation,

achieving automated transfer of tubing during well repair operations. The oil pipe transmission machine

is designed based on Siemens S7-1200, which controls the operation of the hydraulic system and

works in conjunction with the hydraulic hoist to achieve automated transmission of oil pipes between

the wellhead and the ground pipe rack. Field tests have shown that the device can be remotely

operated by only one operator to achieve the transmission of oil pipes between hydraulic elevators

and the ground, greatly reducing labor intensity and risks, and improving work efficiency.

Keywords : well repair operation; oil pipeline transmission; mechanical structure; PLC control; hydraulic

system
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Application and Practice of Overload Preloading Technique in Soft Soil
Subgrade Engineering and Benefit Analysis — Case Study of Wuhu Section of
Jiangbei Expressway

LiYang, Xie Mohong
Wuhan Aviation Port Development Group Co., Ltd. Wuhan, Hubei 432200

Abstract : To address the challenge of subgrade settlement control in soft soil foundations in the middle and
lower reaches of the Yangtze River, this study focuses on the Wuhu Section of Jiangbei Expressway
in Wuhan, investigating the engineering application and management benefits of surcharge preloading
technology. Through refined geological survey analysis, optimized design of loading parameters,
standardized construction process control, and the establishment of an intelligent monitoring system,
the critical implementation pathways of this technology in soft soil treatment are systematically
elaborated. The research demonstrates that surcharge preloading combined with layered monitoring
technology effectively restricts post—construction settlement to within 30 cm, achieving a 15% cost
reduction and a 2-month schedule acceleration compared to traditional rigid pile methods, while
improving pavement flatness compliance to 98%. An integrated technical framework of 'design—
construction—-monitoring—-management' is established, providing a replicable solution of 'technology—
driven efficiency enhancement + green management.' This offers significant reference value for
settlement control, cost optimization, and risk mitigation in similar projects.

Keywords : soft soil subgrade; overload preloading; settlement control; dynamic monitoring
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Research on the Role of Mechanical Engineering Technology in Promoting the
Lightweight Design of Containers

Zhang Hongyong
Tianjin CIMC Containers Co., Ltd. Tianjin 300461

Abstract : In the context of booming global trade and increasingly stringent environmental protection and
cost control requirements, lightweight container design has become a key demand in the industry.
Continuous innovation in mechanical engineering technology has provided strong support for this. In terms
of design theory, advanced concepts such as topology optimization and modular design, as well as
multidisciplinary collaborative design methods, have optimized container structure and material selection.
Innovations in materials engineering technology have led to the application of lightweight materials such
as aluminum alloys and carbon fiber—reinforced composites, while improving the performance of existing
materials. The optimization of mechanical manufacturing processes, such as the application of advanced
processes like laser cutting and friction stir welding, as well as innovations in manufacturing processes,
have ensured the realization of lightweight design. These technologies work together to reduce energy
consumption in container transportation, improve transportation efficiency, and promote the sustainable
development of the container transportation industry. With the advancement of mechanical engineering
technology, the lightweight design of containers has broad prospects.

Keywords : mechanical engineering technology; lightweight design of containers; innovation in design
theory; materials engineering technology; optimization of manufacturing processes
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Analysis of the Causes of Sudden Changes in Power Parameters During Grid
Connection of the Unit And Improvement of Its Function

Sun Changchun
Guoneng Guohua (Beijing) Gas Thermal Power Co., Ltd. Beijing 100018

Abstract : This article analyzes the reasons for the sudden change of power parameters during the grid
connection of the unit, and improves the control function in response to its impact, thereby enhancing
the reliability of the equipment.

Keywords : power parameters
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Abstract :

Roadbed stability is the core factor determining the service life of asphalt pavement, which

is comprehensively influenced by geological conditions, design and construction quality, and

environmental effects. This article systematically analyzes the constraint mechanism of soil

mechanics and hydrogeological characteristics on the bearing capacity of roadbeds, and reveals

the collaborative logic between traditional methods such as deflection detection and CBR testing and

modern technologies such as finite element simulation and fiber optic sensing in stability evaluation.

The research confirms that the sustainable maintenance of roadbed performance requires innovative

strategies such as ecological drainage and life cycle cost models, providing theoretical support and

engineering practice paradigms for reducing the incidence of pavement diseases and extending the

service life of roads.
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Research on the Construction and Integration Technology of Digital
Production Lines for LED Packaging Manufacturing Based on Industry 4.0
Wang Guojun
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Abstract :

This paper focuses on the manufacturing process and technical characteristics of LED packaging, and

explores the integration methods of digital production lines and the application of key technologies.

Through the deep integration of Internet of Things, cloud computing, big data, artificial intelligence and

other technologies, it realizes equipment interconnection, data circulation and intelligent control, thereby

enhancing production efficiency and product quality. Combined with the concept of Industry 4.0, it

analyzes the implementation path and effectiveness of digital transformation in actual cases, providing

referenceable experience for enterprises. The research emphasizes the importance of technology

integration and cross—departmental collaboration, providing theoretical support and practical guidance

for the intelligent upgrade of the LED packaging industry.

Keywords :

LED packaging; digital production line; industry 4.0; intelligent manufacturing
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The Application and Improvement of Chemical Instrument Automation in
Safety Production Monitoring
Zheng Bin', Cong Xiaodong ?
1.Foster Anji New Materials Co., Ltd. Hangzhou, Zhejiang 310000
2.Zhejiang Petrochemical Co., Ltd. Zhoushan, Zhejiang 316000

Abstract : The application of chemical instrumentation automation technology in safety production monitoring
is increasingly widespread, becoming a core technology to ensure the safe and stable operation of
the chemical production process. This paper discusses the classification, system composition, and
working principle of automated instruments, and analyzes the application of chemical instrumentation
automation technology in real-time parameter monitoring, fault diagnosis and early warning,
automated control, and safety interlock. The article also explores the challenges existing in the practical
application of this technology, such as the technical limitations of instruments, system integration and
informatization issues, and the shortage of operators, and proposes innovative improvement measures
such as the introduction of intelligent sensors and self-calibration technology, intelligent integrated
platforms based on the Internet of Things, and virtual reality and augmented reality technology for
training and remote support, to enhance the safety production level of the chemical industry.

Keywords : chemical instrumentation automation; safety production monitoring; real-time parameter
monitoring
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Analysis and Process Improvement of Sand Mold Casting Filling Process

Based on Numerical Simulation
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Guangdong Guangyu Group Meizhou Jiabao Industrial Co., Ltd. Meizhou, Guangdong 514000

Abstract : Sand mold casting is widely used in industrial production, but traditional empirical design methods
are difficult to optimize its process. Numerical simulation technology provides strong support for the
study of the sand mold casting filling process. This article describes the sand mold casting filling
process and the basics of numerical simulation, including filling characteristics, simulation technology
principles, and functions. Based on numerical simulation, the flow pattern, temperature field distribution,
and gas conditions of the molten metal during the filling process are analyzed, and process
improvement strategies are proposed, such as optimizing the pouring system, controlling filing speed
and temperature, improving sand mold core performance, and controlling the solidification process.
Numerical simulation technology helps to understand the filling mechanism, predict defects, improve
casting quality, reduce costs, and shorten the cycle. Its application in the field of sand mold casting will
be more widespread and in—depth in the future.

Keywords : sand mold casting; filling process; numerical simulation; process improvement; defect
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Abstract : This paper comprehensively analy the formation and effects of bird damage faults on transmission
lines, and through case statistics, it shows the hazards of bird nesting, excrement flashover, and collision
behavior. In view the shortcomings of traditional prevention and control measures, this paper proposes a
comprehensive prevention and control system, combines bird behavior research and power engineering
technology, and achieves safe operation of lines and protection. The research shows that different
prevention and control strategies can significantly reduce the incidence of bird damage faults and promote
the development of the power grid towards a green and intelligent direction.

Keywords : bird damage fault; overhead transmission line; prevention and control technology; ecological
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Research on Anti-Stealing Technology and Application Based on Big Data Analysis

Yang Zhuo , Zhang Xue, Lv Guozhao

State Grid Wuhan Economic Development Zone (Hannan District) Power Supply Company, Wuhan, Hubei 430000

Abstract :

With the continuous development of the power industry, the behavior of electricity theft causes

economic losses to power supply enterprises and also threatens the safety of the power system.

This studies the anti—electricity theft technology and application based on big data analysis. Through

the analysis of the principles of big data technology, the characteristics of power data and the anti—

ity theft business, the anti—electricity theft technology system is constructed. Combined with practical

cases, the application of this technology in anti—electricity theft early warning, on— verification and

work collaboration management is explained, and the application effect and challenges faced are

analyzed. Finally, corresponding strategies are put forward to provide new ideas and methods for the

anti-ity theft work of power supply enterprises.

Keywords :

big data analysis; anti-electricity theft technology; power data; early warning system
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Exploring the Enlightenment and Application of the Five Demands of Human
Nature to Map Drawing
Wang Ting
Guangdong Cartographic Institute , Guangzhou, Guangdong 510075

Abstract : Inorder to reduce the detours of map designers in map drawing and make the results of map drawing
better meet the needs of users, this article is on the new perspective of the five human needs. It deeply
explores the enlightenment and application of the five human needs in the field of map drawing, such
as the construction the theoretical basic framework of user needs, the embodiment of various needs
in map design, the implementation methods of various needs and map design, and how the motivation
of selfization needs to promote the innovation of map drawing. Through empirical evidence, it is shown
that a deep understanding and ingenious integration of human needs into map drawing is the key the
excellence of map drawing results.

Keywords : five demands of human nature; map design; map drawing; user needs; innovative drawing
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Tab.2 Table of Multi—dimensional Evaluation Indicators for Requirements
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Geological Hazard Prevention and Response for Long-distance Pipelines

Liu Litao
Sinopec Shengli Oilfield Engineering Construction Co., Ltd. Dongying, Shandong 257300

Abstract :

As the "lifeline" of energy transportation, the safe and stable operation of long—distance pipelines plays

a key supporting role in national energy strategies and economic and social development. However,

the complex and diverse geological environment makes long—distance pipelines highly susceptible to

various geological hazards. This article deeply analyzes the main types of geological hazards faced

by long—distance pipelines and their damage mechanisms. It proposes systematic preventive measures

from multiple dimensions such as early planning, engineering protection, monitoring and warning.

Scientific and reasonable response strategies are developed for emergency response, restoration and

reconstruction after disasters. The aim is to comprehensively enhance the ability of long—distance

pipelines to resist geological hazards and ensure the safety and reliability of energy transportation.

Keywords :

long-distance pipeline; geological hazard; preventive measures; response strategy
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Abstract :

This article focuses on the application of BIM technology in structural engineering. It plays an active

role in the design, construction, and operation and maintenance phases through functions such as

3D modeling. Although it faces challenges such as software limitations and low acceptance among

engineers, its integration with new technologies brings opportunities and will move towards digitization,

intelligence, and full lifecycle management. BIM technology also has significant economic benefits, can

reduce costs and increase efficiency, ensure construction quality, promote sustainable development of

the industry, and inject new momentum into the construction industry.
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Problems of Food Detection Technology and the Solution Strategy Exploration
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Qingdao Huace Detection Technology Co., Ltd. Qingdao, Shandong 266000

Abstract : Food safety has always been the focus of global attention, it is not only related to the health and
life safety of consumers, but also directly affects the sustainable development of the food industry.
With the enrichment of food types and the complexity of processing technology, the potential harm
factors in food also increase, which puts forward higher requirements for food detection technology.
However, the current food testing technology still faces many challenges, which seriously restricts
the effectiveness and efficiency of food safety supervision. Therefore, this paper deeply studies the
problems existing in food detection technology, and explores effective solution strategies, aiming to
ensure food safety and promote the healthy development of the food industry.

Keywords : food testing technology; advanced testing technology; optimize process; reduce cost;
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Research on Key Equipment Selection and Optimal Design
of Catalytic Cracking Unit

Wu Handong
Engineering Construction Center, Bohai Region Management Service Center, CNOOC Energy
Development Co., Ltd. Tianjin 300452

Abstract : This paper focuses on catalytic cracking units, expounding on their processes and applications in oil
refineries. It emphasizes the selection and optimal design of key equipment, such as slurry pumps and
catalyst circulation systems. Based on operating conditions and performance, equipment selection
suggestions are provided from multiple dimensions, including material and structure. Additionally, the
characteristics and applicable scenarios of equipment from different manufacturers are explained. In
optimal design, measures such as improving thermal efficiency and utilizing material innovation are
employed to enhance the energy efficiency, stability, safety, and economy of the unit. This provides
references for equipment selection and optimization for oil refining enterprises.

Keywords : catalytic cracking unit; equipment selection; optimal design
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Discussion on Innovation of Land Pre-Examination and Land Application for
Approval System Based on Policy Perspective

Liang Yumin

Hunan Zhonggui Land Surveying, Mapping, Planning and Design Consulting Co., LTD. Changsha, Hunan 410001

Abstract :

As the core link of land resource management, land pre—examination and approval system, its

innovation is crucial to improve the efficiency of resource allocation, promote the modernization

of government governance and balance the public interest. However, there are some problems in

the current system, such as complicated examination and approval process, unclear rights and

responsibilities, and disconnection from real needs, which seriously restrict the efficient use of land

resources. Therefore, based on the policy perspective, this paper will adopt such strategies as process

integration and standardization, informatization transformation, full-chain supervision and multi-factor

coordination, hoping that these strategies can reconstruct the approval mechanism, break the institutional

bottleneck, achieve a dynamic balance between land resource protection and economic and social

development, and provide support for the modernization of the territorial space governance system.

Keywords :

policy; pre-examination of land use; land application and approval system
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Research on Key Technologies and Management Strategies in
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Abstract :

This paper provides an in—depth analysis of key technologies and management strategies in

electromechanical installation engineering construction. It comprehensively explains the technical

essentials of electrical, piping, ventilation, and air conditioning installations at the key technology level.

In terms of management strategies, it explores quality, progress, safety, and cost dimensions, aiming

to provide comprehensive theoretical support and practical guidance for improving the construction

level of electromechanical installation engineering. This helps to achieve high—quality and efficient

completion of the project.
Keywords :

electromechanical installation engineering; key technology; management strategy
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The Importance of Static Sealing Gaskets in Refining and
Chemical Enterprises

Liu Shuangyu
Yumen Oil Refinery, Jiuguan, Gansu 735211

Abstract : In the current era of rapid development in modern industry and technology, refining and chemical
enterprises have increasingly stringent requirements for equipment sealing performance. As an
indispensable sealing component in refining equipment, static sealing gaskets play a crucial role in
ensuring production safety, stability, and environmental protection. This paper comprehensively and
in—depth explores the basic concepts, performance characteristics, diverse applications in refining
enterprises, significant importance, common problems, and solutions of static sealing gaskets, while
also looking forward to their future development trends, providing a strong reference for the sustained
and stable operation of refining enterprises.

Keywords : static sealing gasket; refining and chemical enterprises; safety production; sustainable
development
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Common Accidents and Inspection Strategies in Boiler and Pressure
Vessel Inspection

Li Ziran, Li Yuncheng, Liu Xianfa
Hunan Anguang Inspection and Testing Co., Ltd. Changde, Hunan 415137

Abstract : In industrial production, boiler and pressure vessels are one of the core equipment used to heat
gases or liquids and convert them into steam to provide thermal and kinetic energy. The operating
environment of boiler and pressure vessels is harsh and complex, and their performance declines under
long-term overloaded operation. Therefore, it is crucial to do a good job in boiler and pressure vessel
inspection. However, due to the complexity of the boiler and pressure vessel's own characteristics and
operating environment, it is easy to cause a variety of accidents. How to avoid accidents and improve
inspection quality has become the focus of enterprises. This article explores the detection accidents
of boiler and pressure vessels and proposes a series of inspection strategies for reference, aiming to
ensure the safe and stable operation of boiler and pressure vessels.

Keywords : inspection strategy; boiler and pressure vessel; detection; equipment failure
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Analysis of Crack Problems in Boiler Inspection and Testing
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Abstract :

In the industrial production system, ensuring the safe operation of boilers is a top priority for enterprise

safety management. Due to the special operating environment of boiler pressure vessels, which are

subject to long—term exposure to high temperatures and high pressure, coupled with the corrosiveness

of the internal media of the boiler, cracks may occur in the boiler, affecting its operational safety.

Therefore, it is imperative to attach great importance to boiler inspection and testing, select appropriate

testing methods to monitor the boiler's operating status, so as to promptly detect and address crack

issues, and create a safe and stable working environment. This article analyzes the crack problems

encountered during boiler inspection and testing, and summarizes corresponding measures to improve

the level of boiler inspection and testing.
Keywords :

cracks; boiler; inspection and testing
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Exploration of Elevator Inspection and Testing Work and Safety Management
of Testing Site
Liao Longping’, Liu Changyi®, Fang Aimin®
1.2 Changde Branch of Hunan Anzhuo Special Equipment Technology Co., Ltd. Changde, Hunan 415000
3. Hunan Anguang Inspection and Testing Co., Ltd. Changde, Hunan 415137

Abstract : In the context of the comprehensive acceleration of urbanization in China, the number and height of
buildings are constantly increasing, and the use of elevators is becoming more frequent. Therefore,
it is necessary to ensure their safe operation. This paper analyzes the content of elevator inspection
and testing work and the safety management strategies of the testing site. It discusses the elevator
inspection and testing work from the aspects of key component performance inspection, operating
parameter measurement, safety device verification, and electrical system testing. It also explores the
safety management of the testing site from the aspects of on-site protective facilities setup, testing process
supervision, emergency response plan preparation, and equipment tool inspection. This paper proposes
methods to improve the inspection and testing process and safety management, aiming to ensure the
safe operation of elevators and reduce accident risks through rigorous and standardized operations. It
addresses issues such as non-standardization and incompleteness in elevator inspection, testing, and on-
site safety management, providing support for the safe operation of elevators.

Keywords : elevator; inspection and testing; on-site safety; protective facilities; emergency response
plan
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Research on Horizontal Deformation of Soil Caused By Grouting in

Saturated Clay

He Chong, Tang Jianhua, Shang Zuguang, Liu Chengchi
Shanghai Shenyuan Geotechnical Engineering Co., Ltd. Shanghai 200011

Abstract : Subway shield tunneling or foundation pit construction can easily cause settlement and deformation
of adjacent buildings. There is relatively little research on the application of grouting to control the
horizontal deformation of tunnels caused by foundation pit excavation. Currently, there is more
research on grouting to lift existing buildings or tunnels, while there is less research on grouting to
control the horizontal deformation of tunnels. Moreover, most of the existing research is based on
engineering case analysis, and there is still a lack of systematic grouting theory and strategies to
control the horizontal deformation of tunnels. In addition, foundation pit construction not only causes
vertical deformation of the tunnel, but also horizontal deformation. Grouting should be used to
control both tunnel deformation and vertical deformation simultaneously. At present, there is a lack
of systematic grouting theory and strategies to simultaneously control the horizontal and vertical
deformation of tunnels, and it is necessary to conduct in—depth research on it. This article uses the
theory of circular hole expansion to analyze and study the horizontal deformation mechanism of soil
caused by grouting in saturated clay, and forms a set of calculation methods suitable for tracking soil
displacement caused by grouting.

Keywords : tunneling; grouting deformation; excavation
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Research on Construction Technology and Quality Control of
Wind Power Hybrid Tower

Zhou Hao
Northeast New Energy Development Co., LTD. Shenyang, Liaoning 110623

Abstract : Globally, the demand for clean energy is increasing, and wind power is considered a new renewable
resource. The hybrid tower is a core component of wind turbines, and its construction technology level
and quality control are crucial to the safety, stability, and power generation efficiency of wind farms.
This paper studies the construction process of hybrid towers in wind power plants, systematically
analyzes key stages, establishes a comprehensive quality management system, and effectively
addresses common quality issues, thereby providing theoretical support and practical guidance for
high—quality construction of hybrid towers in China.

Keywords : wind power hybrid tower; construction technology; quality control; common problems;

countermeasures
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Abstract :

Smokers are people who smoke regularly all year round. They are the main force of tobacco

consumption and the backbone supporting the development of the tobacco industry. With the

development of tobacco primary processing technology, various tobacco products are available on

the market, posing new requirements for the quality of tobacco primary processing products. Based

on the influencing factors of tobacco primary processing quality, this article discusses relevant control

measures, hoping to be helpful.
Keywords :
measures
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Abstract :

With the rapid development of urban rail transit, the subway is becoming increasingly important

in the urban transportation system. As a key component of the subway signal system, train-

ground communication technology plays a crucial role in ensuring the safe and efficient operation

of the subway. Starting from signal technology and safety aspects, this paper deeply explores the

optimization and application of train—ground communication technology in the subway signal system,

analyzes the current status and existing problems of train—-ground communication technology,

proposes targeted optimization strategies, and looks forward to its application prospects, aiming to

provide a reference for improving the performance and reliability of the subway signal system.

Keywords :

subway signal system; train-ground communication technology; optimization
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Communication Management in Engineering General Contracting Projects:
Exploring Key Aspects and Optimization Strategies
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Abstract : This paper focuses on communication management in engineering general contracting projects,
providing an in—depth analysis of key aspects and proposing optimization strategies for existing
issues. By improving communication plans, optimizing information transmission, strengthening feedback
mechanisms, and enhancing conflict resolution capabilities, the aim is to improve communication
efficiency and effectiveness, ensure the achievement of project objectives, and provide theoretical and
practical references for project management.
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Abstract :

This paper discusses the leak location method of oil pipelines based on multi-sensor fusion

technology. By optimizing sensor layout, constructing fusion algorithms, and real-time dynamic

tracking, a positioning method based on pressure and flow, acoustic signals, and temperature change

sensing collaboration is proposed. This method further improves the accuracy and reliability of leak

location, solves the problem of difficult and timely precise positioning of oil pipeline leaks, and provides

strong support for ensuring the safe operation of pipelines.
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Analysis of the Application of Fine Management in Civil
Construction Management
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Abstract :

The current construction industry is undergoing a critical stage of transformation from scale expansion

to quality and efficiency. Civil construction management involves collaborative multi link entities,

with high management complexity. The traditional extensive management model is no longer able

to meet the requirements of modern engineering quality, safety, and efficiency. Refining construction

management has become an inevitable choice to enhance core competitiveness. The application of

refined management theory in the field of architecture can reconstruct the traditional construction

organization and operational logic. This method is based on process optimization and uses data-

driven methods to achieve controllability of the entire construction process. This article analyzes the

characteristics of refined construction management and explores the practical application of refined

management in civil construction management.

Keywords :

refined management; civil buildings; construction management; practical application
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Strategies for Standardized Safety Management Construction at Highway
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Abstract :

Safety management always comes first in the management of highway engineering construction

sites. However, due to the multiple professions and complex construction content involved in highway

engineering, there are many potential safety hazards in engineering management. Therefore, in the

management of highway engineering construction sites, it is necessary to construct standardized

management strategies for safety management work to promote the effective implementation of

safety management. This article mainly analyzes the importance of standardized safety management

construction at highway engineering construction sites, investigates the current status of safety

management at such sites, understands the problems existing in safety management, and finally

proposes strategies for standardized safety management construction at highway engineering

construction sites, providing certain reference for safe construction of highway engineering.

Keywords :

highway engineering; construction site; safety management; standardized construction
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Application of Refined Management for Improving the Quality of Construction
Project Management

Mo Dexin
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Abstract :

With the development of urban process and the continuous expansion of city sizes, traditional

engineering management models are gradually failing to meet the requirements of new trends, making

it difficult for construction companies to improve management quality. Therefore, this paper explores

the application and importance of refined management in enhancing construction project quality. By

analyzing the practices of refined management in key stages such as design, construction preparation,

construction process, and completion acceptance, it reveals significant effects in optimizing resource

allocation, improving construction efficiency, reducing costs, and ensuring project quality, providing

reference for relevant professionals.
Keywords :

fine management; construction engineering; resource allocation; construction efficiency

FAES AR B B AR0T B S HEIATY o BEE ST AR O SR A AU AN Mgy, (e A g i

R, AT BRIR S AF

R E B R AR R RIZh ST, DB TR SR B TR AR . LA

FEMEARTTS e S P SR RS A J , R BRI 2 e, Tl SEPRA R ek, FRE U BB U S AR AR . IR
GBI IERS AN ESC R, T RESE M RERCHAR e ME, TR A i e 0025

—. EFTEFALEREIRSN

(—) EBRTEBACEERR

19114F, ZERFET (R as ) —6, Wit R beg
—HRRSACE AR, SR TR A BRI R AR A R
BRI AR TBE, WMENTROH TR, 255, 25
TR, HA IR R F e e, AR
B LA, BRRCE . AR R R
Wi, SRR R AN SROTA GBI . Ed s
R 5 TMERLE] . B8 R AR SERE TR o SR Re E A

HEN:

AN SRAAF BN ] S5 B I, B SCBl TR B ELRETT |
LRt AR BRI H RS U 2 F B AR, o] I A R Rk
ARATARERT SIS, ATl SR T A S o i P p e A f

(Z) ERIERACEENEENY

HESUTREE I — DO i L p s, B sal o
G R A RHET B 2 TR R G LR, HA A T
ZEIS R THAEA TR ARG ER A LR BT i B ARSI

L AT by

UL M A A RS2 T AL B BT, AT LA
I H B RO RE ) 5K, 8RR VAT s T H AR B RS

wEEH (1992.07-) , B, Wk, TEAEA, &8, ¥4, #HEFH. TREHE,

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 095



FEFAIZE | BUILDING SCIENCE

Jiti, FRERIE AT BRI BIM SRS T = gk
i, AT, AR, AR R T S ]
BRI B A, 48T AFRGE 4T BIM . Wk R Sl HE
PRI, P, DUSEIRSI A B F bR, 7ED0 H AR
e, REAMEAE SR B A BAME T S 4
RN, RHZIA %Mf&ﬁﬁaiﬁﬂﬁ%%%m
REAS A7 A0 VA P 8 Sl XU R St 2 1 9. FL AR St
o, SEREB AR A (ABC) RG4S ﬂh%(Km)%%
SCBRN T F AR IB B S 1A RS A T R BB B A
IR B, IARE PRI  , A a3 H i
B PRAGTAS o

2. PR T AR

AL R O R A TR 40 A B, SR T % 2R 0
I%ﬁi%ﬂ?%%ﬁﬁmﬂm RS E B O ETE T8

RGP T TR R R ST % R 2 iR
RS BRI B S A AR AT R 2R R S AR
T BRI RIS PR AR T oSBT, AT LA
RRR R B ARA IR IR I &4, s TR, JEhm
H AR AR T S Y, ghah, 7ERdfeidiadery, R
AT AN A ML SRR FE T s =T 37 S
Bhr (KPL) WS4BIRER, NWEHPEE ., i, loRS 0B R T
SEIN PR S AR NT, R AT RES B I R B PO R, 53X
R B E T 2R SGRAE T & R I I &, 0 e
TR CAERGE, I B e s A R L T T 38

—. BACEEEER I EEEPNARRIEH

(— ) IR EEREmILERE

TERSH LRI I B R, e LR AREE S
S, REEA AT RE W D TR A SL AR LR
TR, R TRRR I B 400 B2 i R G . ARl
AR T, SR A RS R E AR L st AR
TR TR BACT A

FEI H RIS EL 4é§%mwﬁm9%7”ﬁ,ﬁﬁ
HMﬁﬁﬁ THTZEMHUTGIE, W S, SRR, AT DL
B %?ﬁ%ﬂﬁ@ﬁ,%% S[AIA a5 ASEALLA T 28 AR
J6. TENXAE, W R S, RETE I TR, 2
B BIRTREIB R AR, (R, AR AT DB R R TR,
SN AR AR, XFEEAGI AT 2 TR R R, fE
T VRO, LT R R

PO B A LR IR T S TR E I, ¥
AT H AR 5 S, AR E S . LRI
PSR AT & TAF, SRS B, TR ME AR T
SHAR, HEERTREE, BRI R TR,

(Z) BIESMEERLEE

T B S B B TR AU (R OIRTY, T4 H 58
PR, AR R IO SE R A IR A

SN F St LR 2

FbA G B A8 L AF AR IS A R0 i LI R H v e KUK
TR E il et TR B, 12 I A i i S
WS AT ARSI, N UM sE e (i s, 4Gl
FEIT SR A b XA R 1y R IRE 25 1 IRt S I IR B 47
A, FPTERIEA; A IEHE RS S, MO
BT THIRE IR G A SR SRR, Bl
BRI BEM N .

ST B BEAO R A TR 06 g SR i U pe i RS,

A RSN B N, W R S BB IR
B, WESTTHE EERCR, SRARETEE .

(=) EIdENREMAER

it TR B B TR A GRS R TT , AT BT B
SO TRESLAR TR RS 4 6 as . RIS R I Tl ey s pb g
RO R R b S R A, B H S R R SE L. T
AR BRS AN BB TR . BRI BB T BL,
WG T AR S R 1 A TS B, AR TR R L
A RERCR,

TR TSR B, Zhas s R GEIS B REROR LBl e R
HETEL, FETAREE LN, SR FA BB IR A S0 e TR ek
e 3 R I AT N A7 AR, P T B A R L 4
SERG LIRS B Bl I B B A RS NS B, WO EL
BTG TEN R RE EUR IR HR B sl 2 2 L SEp O,
o EU PRI R R e R T T e PR MR, AR
bR, BalEshbA G, A s Edn g b S
HL%%%M*ﬂﬁIHEM*HEh%@ﬁ%%@WM,%%
GBI A AN T, RIEHEA i L R AT

T R I BEAAS A0 LA O TR R fO A% O (e .
M RE AR RS AN T, RBAS LI TR AT, A
i LB IR S

(M0 ) HTIRULM ES ARSI BT

R LIS E R TR R Mg — e 1, A RcE.
BER R BT H 2 RS A 224, SRS H e I 1
%%%iﬂA%FM@ﬁfﬁgﬂ%,ﬁI&&A@%%WTW
PREE

TERESN TR TG U B, R B A O AE T - SRR

ARSI SR BTSN, BRI, Bl T
FRAG AUH 8 1 R S SR bt , 5 B SE A A0 A ml B A
BB O B, AnHETE T EER RO SR A . EE S A T
S E M S UNER A el + TR WAL,
HAR AL, AT, WEL, W= ERE T, FNEIA
BT EMNE AR, FERlh g HLE. WPk,
BT AT R AR RHZ A 5, Ui R R =85
W MR HRE R B A A, ARl RS, &
Ut BN PANTN E ECE IR, AL SEAT RN HhE
(BERLEAT. BENUEA ) o SIUIRSEN N BIM JZZ4E08L, FE
GBI TR, MR IO T TR PR, G

096 | Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License.



ZELHUN “FEEPEIRNCT 18] “RAIEIRIC H PR STT

I S R I B I R A A L D B M N RS R
i, BB TR IRN AR AL, 9 JEARRIGUR) 28 (AN
S IESEELA, XA BN R s T SRR, A R
T RSN, ST TR RN .

o

=. BRAEFIESERECERKTOMRILRE

(—) BIREC TEEENS

BB, 7RISR LR S RN = R BB N, L
AL ER SRR A TR S, DMEE TR T4 R
B BERESEEEARRR A BRI, BEEE L b R R
JAESRAEML Y YA AR ERS A TR R BN, RS
USRS EE TR R E NS R 3R
GRS ST, ERIRBVE AN, HORIUA AU TS A R A
e X PR LR A RE ST 2 se s 1, A
By AR T se s T AU A

(Z) ERBHECIESEEAR

RSN A AR AR, B LORE AR L )1
HAL, GRS AU L E, BEEIIRE . RS
RO LT ¥, NTA 0 R IR RS (A U LR . S fi
THEBEAIBA AL LA, Sl B s I OB B E R R R 5 [
FFVESE AN, BB, 3 TR
PR R, LRSI, BRORS [HEA R R RL R %
R AT ERGR, AIEEL AR RSN B RS ROR, 3R
BV EEL ARIEIIET, S ARG 0 0 L 2
M, EITERTEEES, R IREEARE, MO IR
L, ARBEEESRA T A e R TR AR

(=) B TEETIE

A TR T A s e b, RS TR
BoLiEFRTT ), 51 S C A B R SRR Rl A L,
FEIR S L R PR NG . w7, TR
TR BT G IR LR bR . $THE — S AT RO 0 AT A
fh, REACSEER BRI, ZRFERiE LAR, T RER

2L

G RREA N R RS MRS MG F R AA TN, T2
Jt— 7 2 ST R R T A, PR B T RS 40
PRI, TEN G . SHREAMEO TG =, HHR
NS AN HE LA T, SERbRA . B L,
P TRCER L2 IR E D %, "B
TR — S HANE L, A ERIE . PRITITIR AR AIAERE LA, A
TR A o PR R AR L R SRR

(M) RIS EENE

N T EILERER TR m S AR, B4 B AR
BISEBR TAERS L, ASBOHETHE T4 Y, i 4w fmA
ST R I IR, ARG A, SR A
HORSA OB i X ST (A1 W 1) B T VR RIS A R T
EHAATEIORERE ., [N, HEAESENE SRR R, B
S A TR AR B, T A AR R R AL
A TR ER R TIIRE, UR R B
HIEN, WAEs P A TE, DR AT B TR
Wo JF, BRI RAPREE, DO A6,
SERNASHEEAU], REREE T RIS R, IV S S AR
EEHONEREE, SCHS TP A eE, REGRA LRSI
HERRE . X EANTTTE AR, SRR T — e LR
MR, BEEEGI LR, R, SR SCHR T B
TRANEEKT,

=

. Hif

R BRI S TR EH e i, Wil R G
o, PRIEACRVR BRI T B, O AR R THRIN B Ak o d
BT HERESAR, AN TR A RAT, R T
RGO BB T S A S, SRR T AR SR T Il 5 4
T HEE IS R T AR T L. Rk, TR
BE—PIRMCRE AP BRI &, ISR A SRS FRANEORAHT, #esh i
AR R SRR AR, DLSEEL R Y e A
Bk .

(1] R, . S TR B TR oS AR R ). (A T2 2025, 44(08): 145-147.
[2] ) AEAMEAT BB S TR B P A R RIS (). b=t 5t 2023, (24): 94-96.

[31 58 . S TR BB AL SRS ALSR IR 0T )] (58 5 5537 , 2025, (02) : 83-85.

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 097



FEFAIZE | BUILDING SCIENCE

J\H ? IINVEE VLR v =T e 3
g TR T 3B s34 Bhiia A 5 B IR R DS
P
BN ARZERBRAT), #L N 313000
DOI:10.61369/ERA.2025060020
ARBESHEFENHELSREIEREALTHET. ERFE. YEAEXES, BR300 B8F., ¥aU s,
EEEMESIES AZERE, BEWNSEAKRE AL SLENEANNENEE SEMISERT TR, INEES
EARBISHNNAHT TR, AN, MNBEGIE. MUFENUIEREREWNRASSEE N FEEF, B3 —
EXENHLEFSEER, SEBEIAMRAESEQARESHILSRABRHBICEMSTRIES,
NIRTIE; MEILHLTE; AR, SEER

Discussion on Prevention Technology and Management Mode of Dust
Pollution from Highway Construction
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Abstract : The main sources of dust pollution in the process of highway construction are earthwork construction,
road excavation, material transportation, etc., which has the characteristics of small particle size, easy
suspension and wide diffusion, seriously affecting the ecological environment and human health. This
paper analyzes the formation mechanism and main pollutant characteristics of dust pollution in expressway
construction, and discusses its application in expressway construction. At the same time, from the
management system, monitoring and evaluation and internal management of construction enterprises, a set
of perfect dust control management mode is established. It is hoped that this study can provide theoretical
basis and practical guidance for the control of dust pollution in expressway construction.

highway engineering; construction dust pollution; prevention and control technology;

management mode
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Importance and Key Technologies of Foundation Detection in
Bridge Engineering
Wu Qingfeng
Huazhi (Chongqging) Engineering Technology Co., Ltd. Chongging 400700

Abstract : The safe and stable operation of bridge engineering relies on a solid and reliable foundation, and
foundation detection is a key link to ensure its quality and performance. This article elaborates on
the importance of foundation detection in bridge engineering, including ensuring structural safety, meeting
design requirements, preventing the occurrence of diseases, and providing a basis for maintenance
decisions. At the same time, it explores in depth the key technologies in foundation detection, such as
foundation bearing capacity detection technology, pile foundation detection technology, and foundation
treatment effect detection technology, and analyzes the principles, scope of application, advantages
and disadvantages of various technologies. Through the study of these contents, the aim is to increase
the emphasis on foundation detection in bridge engineering, promote the development and application of
detection technology, and thereby ensure the quality and safety of bridge engineering.

Keywords : bridge engineering; foundation detection; importance; key technologies
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Research on Safety Management of Construction Engineering Based on
Smart Construction Site

Wu Jianwei
China Construction Third Engineering Bureau Group Co., Ltd. Huangshi, Hubei 435500

Abstract : With the vigorous development and continuous expansion of the construction industry, engineering
safety management is facing increasingly complex challenges, and traditional management models
can no longer meet actual needs. The introduction of the smart construction site concept offers new
opportunities for improving safety management in construction projects. This paper focuses on the
study of construction safety management based on smart construction sites, thoroughly analyzing
its significance in enhancing intelligence, optimizing management processes, and building intelligent
systems. It also outlines strategies such as establishing intelligent monitoring systems, strengthening
personnel positioning supervision, applying data analysis techniques, and improving early warning and
response mechanisms. The goal is to improve the efficiency and effectiveness of construction safety
management and provide strong support for ensuring engineering safety.

Keywords : smart construction site; construction engineering; safety management
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Innovation and Practical Path of Construction Engineering Management
Mode Driven by Smart Construction Technology
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Abstract :

This paper deeply analyzes the core components of smart construction technology and its multi—

dimensional impact on management process reconstruction, collaboration mode upgrading, and

precise cost and safety control. It explores the limitations of traditional management modes in terms

of organizational structure, decision—-making mechanisms, and execution efficiency, and clarifies

the innovative direction of intelligent transformation. On this basis, a four—in—one three—dimensional

innovation framework of "technology layer — management layer — application layer — support layer"

is constructed, and practical paths are proposed from four dimensions: policy guidance system

construction, enterprise digital capability enhancement, benchmark project demonstration leadership,

and industry—university—research collaborative innovation, aiming to provide a transformation

paradigm with both theoretical depth and practical value for the high—quality development of the

construction industry.
Keywords :
innovation framework; practical path

smart construction technology; construction engineering management; digital transformation;
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Application of Stone-Filled Roadbed Construction Technology in Jiangbei
Expressway Project
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Abstract :

In view of the problems in some sections of the Jiangbei Expressway project, such as the inability to

implement planned drainage channels, abundant groundwater and high water levels, poor soil quality

of the embankment impregnation platform, and limited construction environment due to low terrain,

this study takes the Hankou-Yangluo Jiangbei Expressway project as an example to introduce the

application of stone—filled roadbed construction technology in detail. Analysis found that the successful

application of stone-filled roadbed construction technology in the Jiangbei Expressway project

provides a typical example for the construction of urban expressways under complex geological

conditions. Through analysis, the article aims to summarize the application experience of stone—filled

roadbed construction technology in this project, provide technical reference for similar projects, and

promote the further application and development of stone-filled roadbed construction technology in

the construction of urban expressways.
Keywords :
geology and hydrology

Jiangbei Expressway; stone-filled roadbed; construction technology; quality control;
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Ripples on the Shore of Houguan Lake— Architectural Design of the Wuhan
Business School Natatorium for the 7th World Military Games
Jiang Junjie
Central-South Architectural Design Institute Co., Ltd. Wuhan, Hubei 430070

Abstract : The Wuhan Business School Natatorium, hosting the swimming events of the modern pentathlon
in the Military World Games, is positioned as a Grade A competition venue that balances between
competition use and regular teaching use. The design of the natatorium closely follows the motif of
water, giving this venue a unique cultural significance and making it a landmark building in the area.
This article analyzes the design philosophy and technological innovation of the Wuhan Business
School Natatorium from various aspects such as conceptual ideas, spatial layout, digital design, and
the technical effectiveness of green building at Level 1.

Keywords : natatorium; space; digital design; green building
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Discussion on Quality Supervision and Management of Water Conservancy
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Abstract :

Survey and design of water conservancy and hydropower engineering are key links and important

components of water conservancy and hydropower engineering construction. On this basis, it plays a

crucial role in determining whether the entire construction project can be successfully constructed and put

into production and operation, as well as whether it can produce the expected social and economic effects

after completion. Based on his own work experience, the author of this article first analyzed the situation

and development status faced by water conservancy and hydropower survey and design work, and then

explored how to strengthen water conservancy and hydropower survey and design work.
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water conservancy engineering; survey and design; quality; supervision and administration
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Application of UAV-borne Radar in Topographic Surveying and
Mapping of Reservoirs

Fu Jiahui
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Abstract :

Reservoirs are large—scale water conservancy projects with comprehensive benefits such as flood

control, irrigation, water supply, power generation, and fisheries as their main objectives. In the process

of reservoir construction, it is necessary to survey and map the topography and landforms around

the reservoir to provide essential basic data for the operation and management of the reservoir.

This article explores the application of airborne lidar in reservoir topographic surveying and mapping

through practical examples.
Keywords :

UAV-borne radar; 3D point cloud; topographic surveying and mapping
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Application of UAV Surveying and Mapping Technology in Hydraulic
Engineering Survey
Zhang Bibin

Hainan Provincial Water Resources and Hydropower Survey and Design Research Institute Co.,
Ltd. Haikou, Hainan 570100

Abstract : With the rapid development of unmanned aerial vehicle (UAV) technology and low-altitude remote
sensing technology, their application in hydraulic engineering surveys has become increasingly
widespread. This paper utilizes a combination of UAV photogrammetry and lidar surveying techniques
to measure natural river channels, process data, and produce outputs. The results demonstrate that
UAV technology can efficiently acquire high—resolution digital orthophoto maps (DOM) and three—
dimensional models (OSGB). Additionally, it can generate high—precision digital elevation models
(DEM) and point cloud data by combining lidar point cloud data, providing reliable data support for the
planning, design, construction monitoring, and operation and maintenance management of hydraulic
engineering projects.

Keywords : unmanned aerial vehicle (UAV); photogrammetry; lidar; hydraulic engineering survey
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Abstract :

This article focuses on a systematic study of ship docking maneuvers in complex waters. By analyzing

the characteristics of complex waters and the difficulties of docking, it delves into key techniques

such as environmental factor response, ship speed and position control, and tugboat coordination,

combined with typical cases to explore practical experience. Finally, it proposes targeted safety and

efficiency enhancement strategies, aiming to provide scientific and practical operational guidance and

theoretical reference for the nautical field.
Keywords :

complex waters; ship docking; key techniques
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