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Study on Rational Mechanical Design in Mechanical
Manufacturing Process

Fengwang Chen Deju Yu Wenjuan Yang

Zhejiang Jialide Sports Technology Co., Ltd., Jinhua, Zhejiang, 321000, China

Abstract

In mechanical manufacturing, rational mechanical design plays a pivotal role in enhancing productivity, reducing production
costs, and improving product quality. With the continuous advancement of manufacturing technologies, green production and
precision cutting have emerged as the primary development trends. This article elaborates on the critical role of mechanical design
in manufacturing processes, analyzes key technologies in product manufacturing, and explores rational optimization strategies

for mechanical design. These efforts aim to elevate product standardization and precision, ensure quality control, and establish a
theoretical foundation for the sustainable development of the mechanical manufacturing industry.

Keywords

mechanical manufacturing; mechanical design; green concept
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Research on Establishing Emergency Management Systems
and Enhancing Rescue Efficiency in Mining Engineering

Hongjun Zhu
Pingliang Xin’an Coal Industry Co., Ltd., Pingliang, Gansu, 744200, China

Abstract

Mining operations face complex production environments and volatile geological conditions, with frequent accidents causing
widespread impacts. Developing a scientific and efficient emergency management system is crucial for minimizing casualties and
economic losses. Based on accident characteristics and risk analysis, this study explores pathways for emergency system construction
through organizational structure optimization, contingency plan development, information technology integration, and multi-
department coordination. By implementing risk classification control, intelligent monitoring and early warning systems, digital
command platforms, and collaborative mechanisms, a closed-loop management model of “prevention—response—recovery” is
established. The research demonstrates that the scientific rigor and execution capability of emergency management systems directly
influence rescue efficiency and safety standards. The paper proposes establishing a smart mine emergency platform and strengthening
rescue team deployment and resource allocation to achieve intelligent and efficient emergency response.

Keywords
Mining Engineering; Emergency Management System; Accident Rescue; Risk Control; Information Management
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Discussion on Key Points and Construction Methods of
Building Electrical Fire Protection Engineering Design

Xingyao Li
Guizhou Leiteng Fire Equipment Co., Ltd., Zunyi, Guizhou, 563000, China

Abstract

With the acceleration of urbanization, the scale of buildings is constantly expanding and their functions are becoming increasingly
complex. As a core component of buildings, the fire safety of electrical systems is directly related to the lives and property of
people. In recent years, electrical fire accidents have occurred frequently, exposing many hidden dangers in engineering design
and construction. It is extremely urgent to strengthen the control and management of building electrical fire protection projects.
This article starts from the actual needs of building electrical fire protection engineering, sorts out the core points in the design
stage, analyzes the key technologies and quality control measures in the construction process, and provides practical references for
improving the reliability of building electrical fire protection engineering.

Keywords
Architecture; Electrical fire protection engineering; Design points; construction method
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Research on the Optimization and Practice of Laboratory
Safety Standardization Construction Management in
Scientific Research Institutions

Sihua Cui Wei Mai Jinqian Feng Chunlei Zhou Zhiwei Huo

China Petroleum Exploration and Development Research Institute, Beijing, 100083, China

Abstract

In the context of rapid technological advancement, laboratories have become pivotal platforms for scientific research and
technological innovation, with their importance becoming increasingly evident. However, laboratory operations involving hazardous
material handling and complex equipment operation necessitate robust safety risk prevention as a critical prerequisite for smooth
research progress. This study focuses on the laboratory of the Exploration and Development Research Institute, conducting
a systematic investigation into its current status of safety standardization. It thoroughly analyzes existing deficiencies in the
management system and proposes targeted improvement measures across six dimensions: institutional refinement, risk control,
personnel training, chemical management, and 6S management. Through two years of implementation, these measures have
effectively enhanced laboratory safety management. The research findings provide practical experience and theoretical references for
standardization initiatives in similar research institutions across China.

Keywords
scientific research laboratory; safety standardization; management optimization; risk prevention and control; 6S management
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Data driven smart garden construction: theoretical construction,
technological integration, and practical innovation

Zhiyun Ma
Anhui Zhongjiang Ecological Technology Co., Ltd., Hefei, Anhui, 230001, China

Abstract

Against the backdrop of the continuous deepening of the new urbanization construction and ecological civilization concept,
landscaping projects are gradually transforming from the traditional experience driven and labor-intensive construction mode to
a direction that emphasizes data support, system collaboration, and intelligent decision-making. Smart landscaping technology
reshapes the organization and technical path of landscaping construction through information perception, data analysis, and automatic
control. It not only significantly improves construction efficiency and quality stability, but also demonstrates important value in water
conservation, energy conservation, ecological adaptation, and full lifecycle management. Based on the theoretical foundation of smart
landscaping, this paper systematically discusses the key technical system of smart landscaping construction, analyzes its application
practice in the process of landscaping construction, in order to provide technical reference and practical inspiration for high-quality
construction of landscaping projects.

Keywords
Smart Garden; Landscaping; Intelligent construction; Data driven; ecological benefits
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Research on intelligent operation and maintenance of highway
electromechanical equipment throughout its lifecycle

Jinhui Ye
XinJiang Transportation Planning Survey and Design Institute Co.,Ltd., Urumgqi, Xinjiang, 830006, China

Abstract

As the core component of the digital system of transportation infrastructure, the operation status of highway electromechanical
equipment directly affects toll collection capacity, traffic control efficiency, and driving safety. In the traditional operation and
maintenance mode, equipment management is focused on passive maintenance, lacking data-driven analysis and a lifecycle
perspective, resulting in high system failure rates, high downtime costs, redundant resource allocation, and a lack of forward-looking
planning. Under the strategy of building a strong transportation country and the trend of intelligent transportation development,
constructing an intelligent operation and maintenance system with “perception analysis prediction active regulation” as the core
has become a key breakthrough direction for the digital transformation of highways. This article provides theoretical support and
practical paths for engineering governance in the intelligent evolution stage of the highway industry, based on the analysis framework
of life cycle theory, electromechanical system coupling mechanism, and digital modeling of operation and maintenance.

Keywords
expressway; Mechanical and electrical equipment; Digital twin; Intelligent Operations
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Research on the connection between regional farmland water
conservancy system planning and high standard farmland
construction

Haibo Wang
Xinjiang Changji Fanghui Hydropower Design Co., Ltd., Changji, Xinjiang, 831100, China

Abstract

In the strategic context of ensuring national food security and promoting agricultural modernization, regional agricultural water
conservancy system planning and high standard farmland construction have become key levers for improving agricultural
comprehensive production capacity and resource allocation efficiency. In practice, due to the segmentation of planning levels,
inconsistent construction standards, and insufficient connection of management mechanisms, the fundamental and supportive role
of agricultural water conservancy projects in the construction of high standard farmland has not been fully utilized. This article is
based on the actual development of regional agriculture, and from the perspective of systems engineering and public governance,
systematically analyzes the inherent logical relationship between the planning of agricultural water conservancy systems and
the construction of high standard farmland. Research suggests that by strengthening planning coordination, improving technical
interfaces, and enhancing operational management mechanisms, the support capacity of the agricultural water conservancy system
for high standard farmland construction can be effectively enhanced, providing institutional and engineering guarantees for the high-
quality development of regional agriculture.

Keywords

agricultural water conservancy system; High standard farmland; Regional planning; Engineering connection; agricultural
modernization
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Application of Information Technology in Construction
Engineering Supervision

Tingting Zhao

Anhui Nanxun Construction Project Management and Investment Co., Ltd., Bozhou Branch, Bozhou, Anhui, 236800,
China

Abstract

As construction projects expand in scale and structural complexity increases, the traditional supervision model—primarily based on
manual experience—has shown limitations in timely information acquisition, refined process control, and risk prediction capabilities.
The extended construction period, multiple stakeholders, and frequent overlapping procedures present practical challenges for
supervision work, requiring coordinated management of quality, safety, schedule, and cost objectives. The application of information
technology offers effective solutions to these issues. This article analyzes the significant advantages of IT in construction project
supervision, explores its specific implementations and optimization measures, and provides insights for reference.
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Abstract

Remediation of organically contaminated sites is a key and challenging issue in the field of soil and groundwater environmental
management. Chemical oxidation remediation has been widely applied in the treatment of various organic contamination scenarios
due to its rapid reaction rate, broad applicability to different types of organic pollutants, and flexible engineering implementation.
Pollutant reduction efficiency, as an important quantitative indicator for evaluating the effectiveness of chemical oxidation
remediation, not only reflects the degree of pollutant removal but also directly influences the assessment of remediation target
achievement and the optimization of technical schemes. Focusing on the reduction characteristics of organic pollutants during
chemical oxidation remediation, this study systematically examines evaluation approaches for reduction efficiency from the
perspectives of pollutant concentration variation, reaction process characteristics, and environmental medium conditions. The analysis
contributes to improving the scientific rigor and reliability of remediation performance evaluation, and provides technical support for
effectiveness determination and management decision-making in the remediation of organically contaminated sites.

Keywords
Organically contaminated sites; chemical oxidation remediation; pollutant reduction efficiency
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Research on Safety Technology and Application of New
Energy Photovoltaic Power Station

Ying Cheng
Hubei Anyuan Safety and Environmental Protection Technology Co., Ltd., Wuhan, Hubei, 430000, China

Abstract

With the ongoing transformation of global energy structures, photovoltaic power stations have been extensively developed and
deployed worldwide. These clean energy solutions, characterized by their renewable nature, provide substantial electricity supply
to various regions, effectively mitigating energy crises and environmental pollution. However, the expanding scale and number
of photovoltaic power stations have introduced safety risks, including structural integrity issues in support systems and electrical
hazards. To address these challenges, targeted safety technologies must be implemented, along with enhanced operational
management practices, to ensure reliable and secure operation of photovoltaic power stations, thereby promoting the safe
development and utilization of renewable energy. This article analyzes safety concerns in photovoltaic power stations, proposes
key safety technologies, optimizes management measures, and enhances operational safety standards to ensure reliable and secure
operation of renewable energy photovoltaic power stations.

Keywords
New Energy; Photovoltaic Power Station; Safety Technology; Application Key Points
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A Review on evaluation index of marine engineering
disaster assessment and early warning system

Wentao Li Dongrui Han"
Ocean College, Zhejiang University, Zhoushan, Zhejiang, 316000, China

Abstract

Marine engineering has become a pivotal discipline within the broader field of engineering. Operating in the complex and harsh
marine environment, structures are persistently subjected to multiple hazards such as wind and waves, corrosion, earthquakes, and
tsunamis, which can lead to significant socioeconomic losses. To effectively mitigate the potential damage to marine projects, it is
essential to establish a scientific and systematic disaster assessment and early warning system. The effectiveness of such a system
fundamentally relies on the rational design and application of evaluation indicators, which are key to achieving precise warning
and risk management. This paper systematically outlines an evaluation index system constructed from four dimensions: personnel,
equipment, environment, and management. The personnel dimension examines operational compliance, safety awareness, and
emergency response capabilities; the equipment dimension focuses on structural integrity, material durability, and monitoring
system reliability; the environment dimension includes hydro-meteorological conditions, geological factors, and potential ecological
impacts; the management dimension encompasses institutional frameworks, operational procedures, and risk control mechanisms.
Future research should focus on the quantitative characterization of these indicators, the development of predictive models, and the
integration of real-time monitoring technologies to continuously enhance the accuracy and applicability of the early warning system.

Keywords
Marine Engineering; Structural Health Monitoring; Early Warning System
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Research on the application of GIS-based real estate registration
data in construction management

Guixin Dong
Dali Real Estate Registration Center, Dali, Yunnan, 671000, China

Abstract

This paper discusses the application of GIS-based real estate registration data in construction management. By analyzing its
application scenarios in pre-construction planning and design, construction process monitoring and management, and post-
construction acceptance and maintenance, the advantages of GIS technology in integrating real estate registration data, such as
data visualization, spatial analysis and dynamic update, are expounded. This paper also points out the challenges faced by current
applications, such as the difficulty of data integration, the shortage of technical talents, and data security, and proposes corresponding
strategies. The research shows that the combination of GIS technology and real estate registration data can significantly improve the
efficiency and scientificity of construction management, and has broad application prospects.

Keywords
GIS technology; registration of immovable property; building construction management; Data integration
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Discussion on the Construction Technology of Drilled Pile
in Bridge Engineering

Yubin Li
China Water Resources and Hydropower Seventh Engineering Bureau Co., Ltd., Chengdu Sichuan, 610213, China

Abstract

As one of the primary forms of bridge foundation, bored piles are widely used due to their high load-bearing capacity, strong
adaptability, and minimal environmental impact. This paper systematically elaborates on the full-process construction technology
and technical key points of bridge bored piles from construction preparation, surveying and layout, casing installation, slurry wall
formation, steel cage fabrication and installation to underwater concrete pouring, based on the engineering practice of the Jianxin
Bridge in the Chaisang River and Quanlong River Phase IT Construction Project "', The article focuses on analyzing the hole-forming
technology of rotary drilling rigs in complex strata, pile foundation verticality and sediment control at the hole bottom, installation
and connection of large-diameter steel cages, as well as quality control methods for continuous underwater concrete pouring.
Simultaneously, it analyzes the causes of common construction defects such as hole collapse, deviation, and floating cages, and
proposes specific preventive and remedial measures. Through strict construction organization design and full-process quality control,
the pile quality of 56 bored piles with a diameter of 1.6m was ensured. This paper aims to provide systematic technical references and

practical experience for bridge pile foundation engineering under similar geological conditions .

Keywords
bridge engineering; bored pile; rotary drilling rig; underwater concrete pouring; quality control; accident prevention and control
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