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Research on Thematic Map Cartography Methods Based on GIS

Liu Wanyuan, Yang Yonghui
Beijing New Aerotropolis Holding Co., Ltd. Beijing 102604

Abstract : The development and construction of the Beijing Daxing International Airport Economic Zone (Beijing
section) have imposed more stringent standards on regional spatial planning. This area encompasses
multi—-dimensional spatial elements such as transportation network construction, industrial function
arrangement, and ecological barrier establishment, urgently requiring highly accurate, dynamically real—
time, and visually intuitive thematic maps as technical support. Geographic Information System (GIS)
demonstrates unique technological advantages in acquiring, integrating, processing, deeply analyzing,
and presenting spatial data, providing strong assurance for the planning, control, and scientific
decision—-making of the airport economic zone. This study focuses on organizing the entire process of
spatial data processing, core technologies for thematic map compilation, and innovative methods for
visual expression. It delves into the specific application modes of the aforementioned technical paths in
the planning practice of the airport economic zone, ultimately achieving the dual goals of enhancing the
scientific nature of planning schemes and improving the efficiency of spatial information transmission.

Keywords : GIS; thematic map; Beijing Daxing International Airport Economic Zone; spatial analysis;
visual expression
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Stability Analysis of Road Embankment Protection Structures
Wang Yuping
Longnan Highway Emergency Response and Road Network Monitoring Center, Longnan, Gansu 746000

Abstract : The stability of slope protection structures in road engineering directly impacts road operational safety
and the ecological environment along the route, serving as a critical research topic at the intersection
of geotechnical engineerin gand road engineering. This study focuses on common slope protection
structures, employing a combination of field investigations, laboratory tests, and numerical simulations
to analyze the influence mechanisms of key factors such as geotechnical properties and hydrological
conditions on stability. It compares the advantages and disadvantages of different protection
schemes, identifies common types and causes of slope failures, proposes targeted remediation
techniques and dynamic optimization strategies, and establishes a comprehensive "design—-analysis—
optimization—-remediation—-maintenance" lifecycle technical system. The research demonstrates that
combined protection structures can enhance slope stability coefficients by 15% to 25% compared to
single forms, achieving stability coefficients above 1.35 after remediation and controlling maximum
displacement within 5mm. This study provides theoretical foundations and technical support for slope
protection design, failure remediation, and operational maintenance in road engineering.

Keywords : road engineering; slope protection; structural stability; disease control; optimization strategy
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Research on Robot Welding Simulation Based on PLC and Robot Studio

He Zhengyang, Zhang Pan, Shen Aiping
Sichuan University Jinjiang College, Meishan, Sichuan 620860

Abstract : This paper conducts applied research on robot welding simulation based on PLC and Robot Studio.
Traditional manual welding not only requires a significant amount of labor but also exhibits low
efficiency and is susceptible to human factors, posing risks to the life and health of workers. Therefore,
it is necessary to conduct research on welding simulation to enhance work efficiency. This paper
delves into the application of welding robots and the design of their control systems, as well as
the design of PLC software programs. It establishes a welding robot workstation, performs teach
programming for arc welding robots, and simultaneously investigates the communication mechanism
between PLC and touchscreens to achieve more intuitive human-machine interaction. Finally, the
installation and debugging of the entire system are completed, ensuring the stable and efficient
operation of the welding robot and its control system. Experimental results demonstrate that this
solution improves work efficiency, reduces the influence of human factors, and possesses stability and
safety, providing technical references for the development of industrial automated welding systems.

Keywords : PLC; robot; welding; Robot Studio
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Research on the Optimization of Air-Rail Intermodal Transport Development
between Longjia Airport and Longjia Station in Changchun Area
Chen Qingyue
Passenger Service Department, Shenyang Railway Bureau Group Co., Ltd. Shenyang, Liaoning 110000

Abstract : With the end of the epidemic in China and the full resumption of work and production in various
industries, the development of domestic transportation industry, the rise of national tourism and
the silver economy in China, air-rail combined transportation has become a main travel mode that
combines long—distance transportation by air and railway. Vigorously developing air-rail combined
transportation has become an inevitable choice for railways to adapt to the transformation of modern
economic development mode. This article, by understanding the combined transportation service
demands of air and railway transfer passengers in the Changchun hub area, based on the long-
distance transportation role of aviation, and leveraging the short-distance transportation advantages
of railways, optimizes the operation diagram structure and the refined ticketing organization and quota
pre—distribution, further improves the service quality of air—rail combined transportation, and makes the
travel experience of passengers more convenient.

Keywords : air-rail combined transportation; railway; passengers
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Stress Analysis and Selection of Aluminum Alloy Gutters for
Venlo Greenhouses
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China Triumph International Engineering Group Co., Ltd., Shanghai 200063

Abstract :

The Venlo—-type greenhouse originated in the Netherlands and is widely popular due to its reasonable

structure, good light transmittance, and aesthetic appeal as well as practicality. The Venlo-type

greenhouse uses aluminum alloy gutters, which play a crucial role in the greenhouse structure. The

gutter is an important connecting component that links the main steel structure of the greenhouse and

the aluminum alloy roofing system. An innovative snap-fit technology is adopted for the connection

between the rafters and the gutters, which enables precise positioning and simple construction without

the need for on - site drilling or the use of fasteners. The gutters can be used to collect and discharge

rainwater, successfully solving the long — standing problem of "leakage in all greenhouses" faced by

domestic greenhouses. The gutters also serve as structural load — bearing components, functioning

as tie rods for the roofing. This enhances the overall structural stability of the greenhouse. At the same

time, as flexural members, the gutters can bear the weight of snow and the roof cleaning machine..
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Research on the Establishment of an Airline Maintenance Fault
Control System

Bai Xiangzhou, Wang Chaohui
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Abstract : The aviation transportation industry is experiencing rapid development, with continuously expanding
fleet sizes and increasing flight density. The integration level and intelligence of aircraft systems have
significantly improved. The traditional fault management model for line maintenance, which relied
on manual experience and decentralized management, can no longer meet the demands of high
operational density, stringent airworthiness requirements, and the need for rapid response, precise
handling, and proactive prevention in a data-intensive environment. Based on this, the paper first
explains the significance of the line maintenance fault management system in ensuring flight safety
and enhancing operational efficiency. It then analyzes its key challenges and proposes corresponding
methods for constructing such a system. The system achieves real-time aggregation and sharing of
fault information, standardization and efficiency in troubleshooting processes, systematic prevention of
human errors, and early prediction of fault risks, thereby improving the timeliness and reliability of line
maintenance fault management.

Keywords : airline maintenance; fault management system; information integration; troubleshooting; artificial
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Research on Production System Optimization and Long-term Stable
Production Strategies for Unconventional Gas Wells after Fracturing
Duan Wenyi

No.1 Gas Production Plant, Southwest Oil & Gas Branch Company, Sinopec, Deyang, Sichuan 618000

Abstract :

This paper focuses on the optimization of production systems and the development of stable

production techniques for shale gas wells in the Qiongzhusi Formation, addressing the issues of rapid

production decline and difficulty in maintaining stable production over extended periods following

fracturing. By analyzing the "three—stage" production dynamic characteristics of these gas wells and

understanding their production decline patterns, targeted optimization strategies for phased production

systems are proposed. Furthermore, from a holistic perspective of the gas reservoir, a comprehensive

"three—stage" stable production technical plan is introduced, aiming to provide insights and references

for the economically rational development of deep ancient shale gas wells.

Keywords :

shale gas well; production system; system optimization; stable production strategy
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Construction and Treatment Effect Evaluation of a Landslide Monitoring and
Early Warning System for Road and Bridge Service Areas in
Mountainous Regions

Xu Pendfei
Hubei Communications Investment Jingzhou Investment and Development Co., Ltd., Jingzhou, Hubei 434000

Abstract : With the rapid population growth and urbanization, the spatial extent of human activities has gradually
expanded, and the scale of engineering activities has continuously increased. Coupled with the increasing
influence of extreme natural factors such as heavy rainfall and earthquakes, the frequency and losses
caused by landslides in China have shown an upward trend. This paper focuses on the core needs of
landslide prevention and control in road and bridge service areas in mountainous regions, systematically
elaborates on the construction of monitoring and early warning systems, disposal technology systems,
and effect evaluation systems. It validates the practical feasibility through a case study of the landslide
at the Nashuixi A Service Area on the Lixian Expressway, providing technical references and engineering
insights for landslide disaster prevention and control in transportation infrastructure in mountainous areas,
ensuring the safe and stable operation of road networks.

Keywords : road and bridge service areas in mountainous regions; landslide monitoring and early
warning; landslide disposal technology; treatment effect evaluation
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Inferring the Seismic Characteristics of Rainfall from Microseismic Data

Zhou Xiaoyue , Chen Yugiang
Jiangxi University of Science and Technology, Ganzhou , Jiangxi 341000

Abstract : Seismic instruments are increasingly being employed to monitor fluvial activities and quantify sediment
transport during floods. During rainfall events, complex seismic records associated with water flow,
sediment movement, precipitation and wind are generated. Therefore, it is necessary to conduct seismic
characterization of the seismic characteristics of rainfall, so as to better analyze each hydrological process
and enhance our understanding of fluvial seismic signatures. In this study, we experimentally investigated
the seismic response to rainfall based on data recorded by seismometers deployed along the riverbank,
which were co-located with radar current meters and rain gauges. The results show that the power
spectral density (PSD) of seismic noise during rainfall is enhanced in the frequency range of 40-90 Hz.
Moreover, the seismic signal energy exhibits a good temporal consistency with the 5—minute root mean
square of rainfall intensity. These findings indicate that it is feasible and effective to use microseismic
signals for monitoring rainfall events and their hydrological effects.

Keywords : microseismic signal; spectral analysis; seismic characteristics of rainfall
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Research on Construction Process Control and Common Problem Handling
Techniques for Garden Micro-topography Projects
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Abstract :

Garden micro—topography serves as a crucial foundational element in landscaping projects, with its final

construction outcome directly influencing the overall success or failure of the project. In garden construction,

rational topography shaping can create more layered landscape spaces, enhancing the artistic expression

of the garden while optimizing the surrounding ecological environment. The core function of a garden

is to provide a natural setting for both leisure and entertainment, encompassing multiple aspects of the

engineering system such as topography modification, green planting, and architectural construction, each

carrying poetic transformation of nature and spiritual pursuit. Based on this, this article will analyze common

issues encountered in the construction process control of garden micro—topography projects and explore

corresponding solutions, aiming to offer assistance to relevant personnel.

Keywords :

garden engineering; micro-topography; problem handling
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Research on the Application of Real-Time Monitoring Technology for Internet
of Things in Construction Site Energy Consumption

Ge Guangjie, Fang Xianlin
Gongxiao Grain and Oil Wuhan Co., Ltd., Wuhan, Hubei 430000

Abstract : With the continuous deepening of the green and low—carbon transformation in the construction industry,
energy consumption management at construction sites has become a crucial aspect of enhancing the
ecological friendliness of projects. Relying on real-time sensing technology of the Internet of Things
(loT), dynamic collection, instantaneous transmission, and intelligent analysis of energy consumption
throughout the entire construction cycle can be achieved, providing solid technical support for refined
energy consumption control. This paper selects a typical engineering project as an example to conduct
an in—depth analysis of the core modules of the loT-based monitoring system for construction site
energy consumption, the main technical bottlenecks encountered during on-site implementation, and
corresponding process improvement solutions. Through the integrated application of technologies and
iterative upgrades of construction methods, the monitoring accuracy and management efficiency of
large energy—consuming equipment are effectively enhanced, offering practical technical paradigms
and operational references for energy conservation management practices in the construction field.

Keywords : construction site energy consumption; loT monitoring; real-time control
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Research on Mechanical Properties and Rapid Construction Techniques for
Connection Joints in Prefabricated Concrete Bridge Structures
Wang Xianghai
Guangxi Guijian Engineering Quality Inspection Co., Ltd., Qinzhou, Guangxi 535000

Abstract : This paper presents a systematic study on the mechanical properties and rapid construction techniques
for connection joints in prefabricated concrete bridge structures. The connection joints are classified
based on three dimensions: connection medium, stress form, and structural location. The design
essentials of typical joints, such as grouted sleeve connections, prestressed splicing, and mortise—
tenon connections, are analyzed. The force transfer mechanisms and failure modes of joints under
different connection methods are explored. Numerical models of the joints are constructed using finite
element software such as ABAQUS and ANSYS, and the models are validated and calibrated through
full-scale or scaled—down experiments. Parametric analysis is conducted using the controlled variable
method to clarify the influence of key parameters, including concrete strength, grout grade, sleeve
length, and grout compactness, on the mechanical properties such as load-bearing capacity and
stiffness of the joints. A rapid construction technique system is established from three aspects: precise
prefabricated component production, efficient lifting and assembly, and rapid construction techniques
for connection joints. Key technical solutions are developed, including precise mold control, intelligent
positioning and assembly, and automated grouting and tensioning.

Keywords : prefabricated concrete bridge; connection joint; mechanical property; force transfer mechanism
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A Brief Discussion on the Control of Project Costs
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Abstract :

With the rapid development of the social economy, cost control in engineering projects has become

increasingly crucial. As a complex systemic task, it spans the entire construction process—from

investment decision—-making and surveying and design to bidding, construction, and final acceptance.

The primary objectives are to manage, control, and monitor project costs, predict cost trends, ensure

expenditures align with predetermined targets, and ultimately achieve cost reduction and improved

capital efficiency. This paper provides an overview of cost control in engineering projects, analyzes

its characteristics and principles, and proposes methods for cost control across key phases including

investment decision—-making, design, implementation, and post—construction. Additionally, it offers

practical measures for cost control in project management based on real-world experience.

Keywords :
measures

engineering project cost control; conceptual; design stage; implementation stage; practical
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Research on the Application of Quality Tools Driven by Key Account Strategy
/hang Haoyang

Tongguan Copper Rod & Wire Corp Tongling Nonfferous Metals Group Co., Ltd., Tongling, Anhui 244000

Abstract :

Against the backdrop of intensified market competition and the company's promotion of a key

account strategy, as well as the transformation of main products toward high-end segments, this

paper addresses the issue of insufficient application of quality tools (especially statistical techniques).

It systematically explains the company's specific practices in optimizing management through building

specialized promotion mechanisms, hierarchical and classified training, and applying quality tools such

as FMEA, the KANO model, and APQP throughout the entire product process, combined with big data

and statistical techniques. Implementation results show that the company has successfully developed

and consolidated a high—end customer base, significantly improved the quality and market share of

main products, and formed a distinctive management improvement approach, providing a reference for

similar enterprises in applying quality tools under a key account strategy.
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Research on the Technical Solution of Improving the Sealing Performance of
Boiler Gate ValveThe Impact of Smoking on Cognitive Function in Chinese
Older Adults
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Yaxi Power Generation Operation Branch, Guizhou Xidian Electric Power Co., Ltd., Zunyi, Guizhou 563108

Abstract :

As a critical sealing component in thermal systems, the performance of boiler gate valves directly

impacts operational safety, stability, and economic efficiency. To address the frequent sealing

failures under boiler conditions, this study investigates four key dimensions: sealing fundamentals,

influencing factors, improvement techniques, and solution validation. The research begins by defining

sealing structures, evaluation metrics, and operational requirements, then analyzes how material

properties, structural design, and operating conditions affect sealing performance. Subsequently, it

proposes technical measures including material optimization, structural enhancements, and process

improvements. Finally, the proposed solutions are validated through testing methods and feasibility

studies. This study aims to provide theoretical support and technical references for improving boiler

gate valve sealing performance, helping resolve practical sealing challenges and ensuring efficient

boiler system operation.
Keywords :

boiler gate valve; sealing performance; technical improvement; feasibility verification
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Analysis of the Impact of Winter Low Temperature Environment on Road
Maintenance Construction Quality and Countermeasures

Xie Jiashu
Quijing City Malong District Local Highway Management Section, Qujing, Yunnan 655199

Abstract : Road maintenance construction is the key to ensuring the safety, durability, and service level
of highways, and its quality is related to the national economy and people's livelihood. The low
temperature environment in winter is a severe challenge that restricts the quality of maintenance. It
seriously affects the performance, construction, and ease of use of materials such as asphalt and
cement, and has a significant negative impact on process control, interlayer bonding, and long—term
durability of road surfaces, increasing quality risks and total life cycle costs. This article systematically
analyzes the mechanism of low temperature on materials, processes, and structural quality, and
combines the maintenance responsibilities of local highway management sections with the case of
damage and repair of the "Qujing Sanbao Kunming Qingshui Expressway" (hereinafter referred to as
the "Sanqing Expressway") to explore a comprehensive response measures system covering material
optimization and modification, process optimization and innovation, dynamic monitoring, and quality
management. The aim is to provide theoretical reference and practical guidance for winter scientific
construction of grassroots maintenance departments, and improve the service performance and
resilience of the highway network in extreme weather conditions.

Keywords : low temperature in winter; road maintenance; construction quality; asphalt mixture; temperature
control process
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Discussion on Electrical Installation Problems and Installation Techniques in
Electrical Engineering Construction
Li Xiajing', Zhou Ming?
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Abstract :

Electrical installation is a critical and challenging aspect of electrical engineering construction, with the

quality of construction significantly determining the safety and stability of the power supply system.

However, it cannot be denied that at the current stage, there are prevalent issues in electrical installation

within electrical engineering projects, such as disconnection between design and construction and

non-standardized processes, which affect the efficiency and quality of electrical installation to varying

degrees. With the advancement of the times, digital and intelligent technologies continue to emerge and

find applications, making significant contributions to resolving electrical installation issues. This article

analyzes the electrical installation problems in electrical engineering, summarizes key techniques for

electrical installation, and proposes targeted strategies for improving the quality of electrical installation

to promote high—quality construction and development of electrical engineering.

Keywords :

electrical installation; electrical engineering; installation problems; cable laying techniques;

power distribution system installation techniques
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Application and Practice of New Materials and Technologies
in Road Engineering

Zhang Yi
Tianjin Municipal Engineering Design & Research Institute Co., Ltd., Tianjin 300051

Abstract : With the continuous advancement of transportation infrastructure, road engineering is facing higher
demands in terms of quality and construction efficiency. The application of new materials and
technologies has become crucial for enhancing the quality of road engineering, extending its service
life, and improving construction efficiency. This paper focuses on exploring the application and
practical significance of new materials and technologies in road engineering, analyzing their innovation,
feasibility, and market prospects. Additionally, it examines their application effectiveness and impact on
the industry through case studies. By analyzing different types of road engineering projects, the paper
provides recommendations for further promotion and application to drive technological innovation and
industry advancement in road engineering.

Keywords : new materials; new technologies; road engineering; application practice; construction efficiency
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Risk Management and Uncertainty Analysis in Construction Cost Estimation
Huang Cheng

Tianjin Chenying Engineering Consulting Co., Ltd., Tianjin 300171

Abstract :

Construction cost estimation is a crucial aspect of construction projects, and effective risk

management and uncertainty analysis are key methods for ensuring the accuracy and controllability

of construction cost estimation. This article first analyzes the necessity and implementation paths

of risk management in construction cost estimation, studies common techniques and tools for risk

assessment, and focuses on exploring the application of uncertainty analysis in construction cost

forecasting. It explains how to utilize probability models and sensitivity analysis to properly handle

uncertain factors in the estimation process. Through case analysis, several strategies are proposed

to optimize risk management in the steps of construction cost estimation, providing a reference for

enhancing the scientific and accurate control of project costs.

Keywords :
cost control

construction cost estimation; risk management; uncertainty analysis; sensitivity analysis;
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Abstract :

The cantilever construction technology, with its advantages of large construction span, minimal

interference to the traffic below the bridge, and strong structural integrity, has become one of the core

technologies for the construction of large—span bridges. This paper, based on bridge engineering

practice, elaborates on the basic principles and application scope of the cantilever construction

technology, analyzes its specific application scenarios, core process practices, and typical project

cases (including the actual engineering case of the Yidong Expressway Dongyang section in Zhejiang

Province), discusses the quality control and safety management measures during the construction

process, aiming to provide technical references for the construction of similar bridge projects and

promoting the optimization and innovation of the cantilever construction technology.

Keywords :

cantilever construction technology; bridge engineering; application analysis; cantilever casting

method; cantilever assembly method; quality control
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Design and Implementation of a Virtual Simulation System for the Generating
Machining of New-type Gears

XuWenijun', Yang Yufei®, Zheng Liwen', Lin Yuzhen'
1.College of Mechanical and Electrical Engineering, Quzhou College of Technology, Quzhou, Zhejiang 324000

2.School of Mechanical and Electrical Engineering, Changchun University of Science and Technology, Changchun,
Jilin 130022

Abstract : This paper builds a gear molding processing virtual prototype model with parameterized driving
function based on the UG NX/Open Girip language, and uses NX/Open UlStyler to develop a design—
specific human—-computer interaction interface. The system integrates key parameter modification
dialog boxes such as module, number of gear shaping cutter teeth, number of gear blank teeth,
pressure angle, displacement coefficient, top clearance coefficient, gear shaping cutter speed and gear
shaping frequency, to realize real-time linkage update of parameter modification and virtual prototype
model. On this basis, the simulation analysis of the gear molding process is completed through NX
CAE, which can visually display typical machining dynamic processes such as positive displacement,
negative displacement and undercutting under different parameters, and quickly generate the
corresponding tooth profile model. The research results can provide an intuitive and efficient virtual
experimental platform and technical support for gear formation mechanism analysis, parameter
optimization and gear transmission characteristics research.

Keywords : new type; gear generation processing; virtual prototype system
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Abstract : With the continuous expansion of the scale of engineering construction projects and the increasing
difficulty of management, contract management and dispute prevention are important links that restrict
the smooth completion of the whole engineering construction. Reasonable and effective contract
management can avoid the occurrence of relevant legal litigation events caused by unclear contract
terms or failure to perform as agreed in the contract. Through the analysis of some typical contract
management problems in the current engineering project management, this paper finds out the reasons
behind them, and puts forward a series of new preventive measures, such as the formulation of
refined contract terms, dynamic risk warning and the introduction of information system, to strengthen
contract management, avoid legal risks, maximize the protection of the interests of all participants, and
improve the construction progress and success probability of the project.

Keywords : engineering project; contract management; dispute prevention and control; risk assessment;
information management
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Research on Dynamic Cost Control Mechanisms in EPC Mode

Zhao Huanhuan
Hebei Construction Engineering Group Building Decoration Engineering Co., Ltd., Shijiazhuang, Hebei 050000

Abstract : EPC mode is the mainstream contracting method in the field of engineering construction, with the
characteristics of integrated design, procurement, and construction. The complexity and systematicity
of engineering cost control are much greater than traditional modes. This article takes the dynamic
control of engineering cost under the EPC mode as the research object, analyzes the current situation
and existing problems of engineering cost control based on specific construction processes, and
elaborates on the practical significance of establishing a dynamic control mechanism. Organize the
cost influencing factors of key processes in the entire design, procurement, and construction process,
establish a dynamic control mechanism for target determination, process control, deviation correction,
and feedback optimization throughout the entire cycle, and propose corresponding control strategies.
The research aims to provide theoretical basis and practical guidance for precise cost control of EPC
projects, improve project economic benefits, and promote high—quality development of the engineering
construction industry.

Keywords : EPC mode; engineering cost dynamics; control mechanism
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Calculation of Electrical Load for Commercial Complex Buildings and
Optimization of Power Distribution System

Gao Jie
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Abstract : With the acceleration of urbanization, commercial complexes have become the core carrier of urban
commercial evolution. Their functional composite state and diverse business types pose higher
requirements for the reliability, economic conditions and safety status of the electrical system. Electrical
load calculation, as the foundation of electrical planning for commercial complexes, directly determines
the planning and layout of the power distribution system; the optimization of the power distribution system
is the key to ensuring the efficient operation of the electrical system. This paper, in combination with the
business characteristics of commercial complexes, deeply analyzes the core demands and existing
problems of electrical load calculation, and explores reasonable selection strategies for load calculation
methods; on this basis, from the aspects of power supply architecture, equipment selection, and operation
and maintenance management, it proposes practical ways to optimize the power distribution system, providing
a reference for the scientific planning and efficient operation of the electrical system of commercial complexes.

Keywords : commercial complex; electrical load calculation; power distribution system optimization;
business characteristics; power supply reliability
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Research on the Life Cycle Cost Calculation Model and Carbon Cost
Internalization Path for Green Buildings

Wang Pengcheng
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Abstract :

Achieving the "dual carbon goals" highlights the significant role of green buildings. To promote the

sustainable development of green buildings, calculating the life cycle cost (LCC) and internalizing

carbon costs are key approaches. By applying life cycle cost analysis, this study establishes a life cycle

cost calculation model for green buildings that covers various costs, including initial construction costs,

operational and maintenance costs, and demolition costs. It analyzes the path for internalizing carbon

costs, transforming carbon emissions into economic costs, and introduces policies and market mechanisms

to facilitate the internalization of carbon costs. This research provides an effective tool for quantifying costs

and carbon emissions in green building projects, achieving both economic and environmental benefits

for green buildings, and holds significant practical utility and policy guidance value.

Keywords :

green buildings; life cycle cost; carbon cost internalization; life cycle cost analysis; carbon emissions
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Analysis of Key Issues in Structural Design of a Buddhist College
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Nanjing Yangtze River Urban Architectural Design Co., Ltd., Nanjing, Jiangsu 210000

Abstract : This paper systematically explores the entire process of structural design for a mountain school
project. Based on the site's geological conditions, it clarifies the principles for selecting pile foundations
and provides an in—depth analysis of the critical impact of slope support design on the safety and
stability of mountain buildings. The paper elaborates on the basis for determining special calculation
parameters and their calculation methods, ensuring the accuracy and reliability of structural analysis.
Building on this foundation, it summarizes a series of structural reinforcement measures tailored
to mountain school projects, covering the implementation of seismic fortification requirements, the
selection of structural importance coefficients, key calculation and construction measures, and
strategies for dealing with irregular structures. The research findings offer valuable design insights
and technical references for educational building projects in similar complex terrain conditions,
demonstrating significant practical engineering value.

Keywords : mountain projects; school projects; structural design; parameter calculation; measure
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Application of integrated technology of regional geological mapping and
mineral exploration in Liaoning Province

Shao Jiulong
LLiaoning Province Geological Mineral Survey Institute Co., Ltd. Shenyang, Liaoning 110034

Abstract : The integrated technology of regional geological mapping and mineral exploration is a key means to
solve the problems of "disconnection between mapping and exploration, and low utilization rate of
results" in traditional geological work. Liaoning, as an important old industrial base and a province
with abundant mineral resources in China, has complex geological structures and abundant types
of mineral resources, but the degree of exploration is uneven. This article is based on the unique
geological background of Liaoning, and systematically constructs an integrated technical system for
regional geological mapping and mineral exploration. The focus is on analyzing the application practice
of this technology in the metamorphic rock area of Liaodong, the volcanic rock area of western
Liaoning, and the sedimentary rock area of northern Liaoning, revealing the core advantages of
integrated technology in precise geological body delineation, mineralization information extraction, and
prospecting target area delineation. Finally, in response to the problems of insufficient deep detection
capability and insufficient fusion of multi-source data in technological applications, an optimization
path is proposed to provide technical support for green exploration and sustainable development of
mineral resources in Liaoning.

Keywords : regional geological mapping; mineral exploration; integrated technology; Liaoning; geological
structure
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Research on Exploration Method of Deep Mineral Resources Based on Multi-
source Data Fusion
Li Guoyin
Yunnan Chihong Zinc & Germanium Co., Ltd. Qujing, Yunnan 655000

Abstract : Deep mineral exploration serves as the cornerstone for ensuring sustainable mineral resource
supply, playing a vital role in safeguarding industrial development and national economic security.
Deep geological environments are characterized by complex structures, deep—seated ore bodies,
and irregular distribution patterns. Conventional exploration techniques struggle to comprehensively
capture ore-bearing information, while data fragmentation and interpretive discrepancies severely
limit exploration accuracy and efficiency. Multi—-source data fusion technology integrates geophysical,
geochemical, remote sensing, drilling, and geological survey data to achieve complementary
optimization of exploration information, providing robust support for precise deep ore body localization
and scientific resource evaluation. This paper addresses core demands in deep mineral exploration by
analyzing the technical advantages of multi-source data fusion. It explores implementation pathways
for key processes including data preprocessing, fusion model construction, information extraction,
and visualization. Through practical case studies, the paper demonstrates the effectiveness of
fusion methods, aiming to establish a systematic and efficient deep mineral exploration technology
framework. This initiative enhances exploration precision and intelligence, offering solid theoretical and
practical references for rational mineral resource development and utilization.

Keywords : multi-source data fusion; deep mineral resources; resource exploration; exploration methods;
data processing
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Research on Safety Hazard Investigation and Rectification Measures in the
Scraping, Loading and Transportation Process of Open pit Coal Mines

Guo Libo, Sun Jiao
Inner Mongolia Baiyinhua Mengdong Open-pit Coal Industry Co., Ltd. Xilingol League, Inner Mongolia 026200

Abstract : The shovel loading and transportation section of open—pit coal mines is the core thread of coal mine
production, which is related to multidimensional factors such as equipment, individuals, and situations.
The operation scenarios are complex and highly variable, with many safety risk points and high
concealment, which can easily lead to safety incidents such as equipment damage and individual
casualties. This article refers to the actual situation of field operations in open—pit coal mines, and
explores in depth the specific safety risks that exist in the shovel loading and transportation section
at the levels of equipment operation, individual operation, on-site control, and operation conditions. It
analyzes the origin of the risks and provides targeted and practical rectification measures, providing
practical reference for strengthening safety control and preventing safety incidents in the shovel
loading and transportation section of open—pit coal mines.

Keywords : open-pit coal mine; shovel loading and transportation; security risks; explore; rectification
measures
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Research on the Standardization Construction of Safety Production in Oil and
Gas Enterprises
Yang Lingfei, Zhang Ruiyi, Cong Yining
Petrochina Beijing Gas Pipeline Co.,Ltd. Beijing 100020

Abstract : With the advancement of national oil and gas system reforms and large—scale pipeline construction,
grassroots stations—as the smallest operational units in enterprise management—still face challenges
such as low management standards and uneven operational levels, resulting in significant room for
improvement in management efficiency and oil/gas resource utilization. This study systematically
analyzes the background and significance of safety production standardization in oil and gas pipeline
enterprises, proposes management strategies for safety standardization at grassroots stations, and
demonstrates practical implementation through the case study of Beijing Pipeline Company's Hebei Oil
and Gas Transmission Branch, aiming to provide actionable insights for infrastructure development in
pipeline enterprises.

Keywords : management mode; management innovation; enterprise governance; standard system
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Optimization Practice of Flood Control and Drainage Safety Management
System in Open-Pit Coal Mines During Rainy Season

Qian Fugang , Guo Libo
Inner Mongolia Baiyinhua Mengdong Open-pit Coal Industry Co., Ltd. Xilingol League, Inner Mongolia 026200

Abstract : The field of open—pit coal mining operations is vast and the terrain structure is complex. Strong
rainfall during the rainy season can easily lead to the loss of slope stability, water accumulation in the
mining area, mudslides and other disasters, directly posing a threat to the safety status of personnel
and equipment and the continuous process of production. The existing flood control and drainage
management framework often presents situations such as incomplete fulfillment of responsibilities,
inadequate operation and maintenance of facilities, and untimely monitoring and warning. This
article combines the characteristics of on-site operations in open-pit coal mines and explores the
optimization approach of flood control and drainage safety management framework from four
key aspects: responsibility structure, facility control, monitoring and early warning, and emergency
response. It provides practical reference for the safe passage of flood season in open—pit coal mines.

Keywords : open-pit coal mine; flood prevention during rainy season; drainage management; framework
optimization; safety practice
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Research on Ecological Protection Technologies in Hydrogeological,
Engineering Geological, and Environmental Geological Exploration

Zhao Jianjun
The Eighth Geological Brigade of Shandong Provincial Bureau of Geology and Mineral Resources Exploration and
Development (Shandong Provincial Eighth Geological and Mineral Resources Exploration Institute), Rizhao,
Shandong 276826

Abstract : Against the backdrop where ecological protection has become a core demand for development in the new
era, the coordinated development between hydrogeological, engineering geological, and environmental
geological exploration activities and the ecological environment has become increasingly crucial. This paper
focuses on the research of ecological protection technologies in hydrogeological, engineering geological, and
environmental geological exploration, aiming to construct a comprehensive, chain—wide ecological protection
technology system tailored to different exploration scenarios. Firstly, it analyzes the impact mechanisms of
typical exploration activities on the ecological environment and establishes scientific methods for ecological
impact identification and assessment. Subsequently, it constructs a core technology system from three
dimensions: pre—exploration planning, in—process mitigation, and post—exploration restoration, clarifying
technology adaptation strategies for different scenarios. Meanwhile, it conducts research and validation of
key technologies, establishes a multi—-dimensional application effectiveness evaluation system, and proposes
safeguard measures at the policy, technological, and managerial levels. The research findings can provide
technical support for achieving coordinated development between hydrogeological, engineering geological,
and environmental geological exploration and ecological protection, holding significant theoretical and practical
value in promoting the development of green exploration and maintaining ecosystem stability.

Keywords : hydrogeological, engineering geological, and environmental geological exploration; ecological
protection technology; green exploration; ecological impact assessment; ecological restoration
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Signals in Gas Station
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Abstract :

This paper focuses on the in—depth research of fault feature extraction and intelligent diagnosis

technology based on vibration signals. Firstly, the typical faults of the and the mapping relationship

with the vibration signals are analyzed, and then the optimization path of the characteristic extraction

method in the time domain, frequency domain and time—frequency domain is explored. construction

logic of intelligent diagnosis model based on machine learning and deep learning is studied, and

finally the implementation architecture of fault prediction system is proposed according to the actual

application scenario of the. The research shows that through the refined analysis of vibration signals

and the integration of intelligent algorithms, the accurate identification and trend prediction of early

faults of the compressor can be achieved, which provide scientific support for equipment operation and

maintenance.
Keywords :

gas station; compressor; fault prediction; vibration signal; intelligent
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Research and Application of Circuitry for Underground Monitoring and
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Abstract :

The operating environment for oil exploration drilling is quite complex. Underground monitoring and

control instruments are crucial equipment that can ensure driling safety and accurately obtain geological

parameters. Among these instruments, the circuit system is the primary component, and its performance

directly affects the accuracy of the monitoring and control data. It also determines whether the instrument

can operate stably. Currently, there are still some technical challenges in the circuit systems of underground

monitoring and control instruments in China, such as inadequate heat resistance and poor anti—interference

capabilities. Additionally, key components are largely dependent on imports, which hinders the independent

development and advancement of oil exploration equipment. Promoting the development of the circuit

systems for underground monitoring and control instruments is essential for addressing the technical issues

of high—temperature compatibility, low noise resistance, and low power consumption, thereby making the

circuits more reliable and suitable for extreme operating conditions.

Keywords :
development; application pathways

petroleum exploration drilling; downhole monitoring and control instruments; circuitry
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Startup Performance Optimization of Communication Power Supplies in Low-
Temperature Environments
Yang Jinfeng, Xin Wengj, Li Xinyang, Liu Taiqi
Unit 32125 of the Chinese People's Liberation Army, Jinan, Shandong 250004

Abstract : Communication power supplies are the core infrastructure ensuring the stable operation of
communication systems, and their startup reliability in low—temperature environments is of paramount
importance. This paper delves into the issue of startup failures in communication power supplies under
low—temperature conditions, thoroughly analyzing the underlying mechanisms. Low temperatures alter
the physicochemical properties of key components, leading to a sharp decline in battery capacity,
deterioration in power semiconductor switching performance, and drift in capacitor and inductor
parameters, among other issues. These, in turn, result in systemic challenges such as insufficient startup
current, severe voltage fluctuations, thermal imbalances, and false triggering of protection mechanisms.
To address these problems, this paper proposes a systematic optimization strategy. At the component
level, it involves selecting devices with superior low—temperature performance and optimizing circuit
topology and layout. In terms of thermal management, it integrates PTC auxiliary heating and intelligent
temperature control technologies. At the system control level, it employs software algorithms such
as staged startup, adaptive adjustment, and intelligent fault prediction. Additionally, a comprehensive
evaluation scheme encompassing simulation verification, experimental platform testing, and a
quantitative indicator system is constructed to validate the effectiveness of the optimization strategy.

Keywords : communication power supply; low-temperature startup; performance optimization;
auxiliary heating
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Green and Low-Carbon Transition Pathways for Small and Medium

Wastewater Treatment Plants in Northern China
Chen Jiangang

Hebei Province Urban-Rural Planning and Design Research Institute Co.,Ltd. Shijiazhuang, Hebei 050021

Abstract :

Keywords :

—. MAHRSEL

FRIE Al Ty ] X it 2 U T 5 | B IR 5 7Kk Bl A sk,
Xﬂ“ﬁ?kiﬁﬁt%‘ﬁ?ﬂfﬂz TR ST B AR P ACSHE
ﬁéﬁ? REE LIPS VS
P,
I HE 2 ”%ZJEJ‘EjJJJQ]O
HICHE ST, TR /N

Small and medium wastewater treatment plants in northern China face significant constraints on
their green and low-carbon transition due to multiple challenges, notably the inhibition of microbial
activity during cold winters and concurrent shortages of energy and water. To address these
site—specific issues, this study proposes an integrated technological framework that synergizes
energy conservation, on-site energy generation, resource recovery, and intelligent operation. The
implementation of key technologies—including low-temperature moving bed biofilm reactors (MBBR),
photovoltaic power generation, and ground-source heat pumps—has effectively reduced energy
consumption and carbon emissions while enabling the recovery of reclaimed water and phosphorus.
Field results demonstrate that this approach can lower specific energy consumption by more than 26%
without compromising treatment efficacy,thereby markedly improving operational sustainability. The
study offers a practical and transferable pathway for promoting the low—carbon transformation of
similar wastewater treatment facilities.

small and medium wastewater treatment plants; green and low-carbon transition; energy
efficiency; resource recovery
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Practical Application Research on Quality Control in Coal Mining Process and
Standardized Control of Coal Samples

Bian Zhiwen
Shanxi Zhongmei Dongpo Coal Industry Co., Ltd., Shuozhou, Shanxi 036002

Abstract : Mining and processing work is the core hub of the entire coal production process, running through the
entire chain of coal mining operations, coal sample control, and quality feedback, directly determining
the coal product grade, resource utilization rate, and enterprise economic benefits. This article focuses
on the key points of quality control in the coal mining process, as well as the standards for coal
sample collection and circulation, based on the practical experience of frontline mining and production
work. It elaborates on the core role of mining and production positions in quality prediction, process
supervision, and data transmission, analyzes the problems existing in current mining and production
work, proposes targeted optimization measures, and provides practical reference for coal industry
enterprises to improve their mining and production level and ensure the quality of coal products.
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Preliminary Study on Fire Safety in Oil and Gas Pipelines
Cong Yining, Yang Lingfei, Zhang Ruiyi
Petrochina Beijing Gas Pipeline Co.,Ltd. Beijing 100020
Abstract : Ensuring pipeline safety is a key goal for the oil and gas industry's normal operation. Fire safety is a

critical indicator of plant safety management, and research on fire safety forms the basis for studying
oil and gas pipeline safety. This paper reviews the research progress on oil and gas pipeline fire
safety globally, focusing on hidden hazards, fire characteristics, management practices, and studies.
It identifies existing research gaps and proposes future research directions to support the fire safety
advancement of the oil and gas pipeline industry.

Keywords : oil and gas pipelines; petroleum; natural gas; fire safety
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Multi- Objective Dynamic Optimization Strategy for Intelligent Fuel Blending
in Thermal Power Plants by Integrating Digital Twin and Deep
Reinforcement Learning

Yang Faliang, Ma Fengxiao, Cui Gang, Xu Chang, Jiang Junying
China Energy Shanxi Hequ Power Generation Co., LTD. Xinzhou,Shanxi 036500

Abstract : With the continuous growth of energy demand and increasingly strict environmental protection policies,
the fuel utilization efficiency and environmental performance of thermal power plants have become the
core issues of the industry.The traditional fuel blending strategy relies on static coal blending model,
which is difficult to deal with the challenges brought by fuel market fluctuations, unit load changes
and dynamic adjustment of environmental protection policies, resulting in significant contradiction
between fuel cost control and emission management.In view of this problem, this study proposes a
multi-objective dynamic optimization strategy for intelligent fuel blending in thermal power plants by
integrating digital twin and deep reinforcement learning, aiming to improve the operation economy and
environmental protection of units.This study builds a high—fidelity dynamic model based on the five—
dimensional digital twin architecture, which integrates physical model, data model, service model,
connection model and virtual model. Through the combination of multi-source data—-driven and
mechanism modeling, the whole life cycle simulation of fuel blending process is realized.The model
adopts three—dimensional physical modeling and multi-parameter simulation technology to accurately
simulate the mixing, combustion and heat transfer process of pulverized coal airflow under different
blending ratios, and combines neural network to identify the key parameters online, so as to realize the
synergistic optimization of combustion efficiency and pollutant emission.

Keywords : digital twin technology; deep reinforcement learning; fuel blending in thermal power plants;
multi-objective dynamic optimization
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Construction and Research on Safety Management Based on the "Five Zeros”
Principle in the Natural Gas Industry
Zhang Ruiyi, Cong Yining, Yang Lingfei
Petrochina Beijing Gas Pipeline Co.,Ltd. Beijing 100020

Abstract : To effectively enhance the safety management level of the natural gas industry and prevent various
types of safety accidents, the Beijing Pipeline Company of the National Oil and Gas Pipeline Group
adheres to the principles of "visible leadership, line responsibility, and territorial management,”
emphasizing "leadership by example and full participation." It focuses on cultivating habits and
improving capabilities, strengthening the implementation of responsibilities and execution, and solidifying
foundational safety work. This paper takes natural gas safety management as the starting point and
establishes a "Five Zeros" safety management model suitable for the natural gas industry. Research
indicates that the "Five Zeros" safety management model represents an innovative exploration in
the safety management strategies of natural gas compressor stations. It can effectively enhance an
enterprise's safety risk control capabilities and intrinsic safety standards, promote the fulfillment of
corporate primary responsibilities, improve the professional competence of personnel, and provide a
referenceable approach for safety management in the natural gas industry.

Keywords : natural gas; safety management model; territorial management; safety construction
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Analysis of Technical Conditions for Mining Quartz Sandstone Deposits

Hu Bo
Zhaotong High—-speed Mining Development Co., Ltd. Zhaotong, Yunnan 657000

Abstract : Taking the Dagiao quartz sandstone deposit in Yiliang County as an example, this paper analyzes and
evaluates the hydrogeological, engineering geological, and environmental geological conditions of the
mining area. The mining area is approximately 32 km away from Yiliang County town, with convenient
transportation and favorable development conditions. After analysis and evaluation, it is found that the
hydrogeological conditions in the mining area are relatively poor, mainly consisting of structural fissure
water and karst water; the engineering geological conditions are favorable, primarily characterized by
structural fracture zones; and the environmental geological conditions are relatively poor, mainly due
to structural fracture zones and karst collapses. The evaluation suggests that the hydrogeological
conditions in the mining area have little impact on mining operations but pose certain hydrogeological
hazards. During subsequent mining development and construction, it is essential to strengthen research
on hydrogeological, engineering geological, and environmental geological conditions, and implement
necessary prevention and control measures to ensure mining safety.

Keywords : quartz sandstone deposit; mining technology; condition analysis
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