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DOI: 10.33142/ec.v8i12.18783 FESHES: F407.9 CHRHRIRED: A

Application of EPC Project General Contracting Mode in Construction Project Management

CHEN Haibin
Guangdong Mingchuang Construction Engineering Co., Ltd., Maoming, Guangdong, 525000, China

Abstract: In order to solve the problems of project delay, cost overruns, and weak quality control caused by the disconnect between
design, procurement, and construction in traditional construction project management, this article first elaborates on the core
characteristics of the EPC project general contracting model, then introduces the application status and problems in construction
project management, and describes the innovative application practices of this model in construction project management. Finally, 120
different scale construction projects (including residential, commercial complexes, and industrial plants) in China are selected as
samples to compare and analyze the differences between the EPC model and the traditional subcontracting model in core indicators

such as project duration, cost, and quality, so as to provide theoretical support and practical reference for construction enterprises to

improve project management efficiency and achieve sustainable development.

Keywords: EPC general contracting mode; construction project; project management
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Exploration on Engineering Cost Control Strategies under the New Situation

CHEN Binbin
Building 25, Huahong Jiachen Jinyuan, Aojiang Town, Pingyang County, Wenzhou City, Zhejiang Province, Wenzhou, Zhejiang,
325401, China

Abstract: With the continuous optimization of Chinese economic structure and the continuous expansion of construction project scale,
engineering cost management has gradually become a key link in the success or failure of engineering projects. Under the new
situation, the traditional cost control model is facing many challenges due to multiple factors such as market fluctuations, policy
adjustments, and technological innovations. Against the backdrop of the current development environment in the engineering
construction industry, this article explores cost control strategies for engineering projects that meet the requirements of the new era. By
sorting out the process of cost management and analyzing the main factors that constrain cost control, measures have been proposed to
strengthen the management of the entire project process, deepen dynamic control in stages, optimize contract and bidding management,
strengthen technological innovation and the application of information technology. The results show that scientifically reasonable
control strategies can help reduce engineering costs, improve resource utilization efficiency, prevent risks, and enhance project profit
margins. Research has shown that promoting the standardization, refinement, and intelligence of engineering cost management is a
necessary path to enhance the core competitiveness of enterprises and ensure high-quality completion of projects. The above
achievements provide theoretical support and practical reference for engineering cost management, and have positive significance for
the sustainable and healthy development of the industry.

Keywords: engineering cost control; whole process management; dynamic control; information technology means; project risk prevention
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Research on the Management Mode of Construction Projects under the Concept of Green

Construction

MA Tao
Urumgi Dabancheng District Construction Bureau , Urumgi, Xinjiang, 830039, China

Abstract: The rapid rise of the construction industry has made the occupation of natural resources and the harm it brings to the
ecological environment increasingly prominent in construction projects. The concept of green construction is a strong ideological
support for promoting the sustainable development of the entire construction industry. It refers to a set of construction concepts based
on energy conservation, environmental protection, and ecological maintenance throughout the entire project construction process. The
article combines the concept of green construction and deeply analyzes the shortcomings of the current construction project
management mode. It mainly focuses on the aspects of outdated concepts, weak supervision, serious site pollution, low utilization of
green materials, and lack of high-level management personnel. Targeted suggestions for management mode innovation and
optimization are proposed. Based on this, the development trend of green construction management mode is discussed. It is believed
that information-based, intelligent management mode and laws and regulations are important guarantees for the implementation of
green construction, which can provide theoretical reference and guidance for the development of construction project management in
the direction of efficiency, green and sustainability for construction enterprises.

Keywords: green construction concept; engineering management; management model
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Exploration on Risks and Management Countermeasures in Engineering Audit
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Qinghai Shanjin Mining Co., Ltd., Xining, Qinghai, 810100, China

Abstract: Engineering audit is an important constraint mechanism under the construction project management system, playing an
important role in constraining construction behavior, preventing investment risks, and improving the efficiency of fund utilization. With
the continuous expansion of construction project scale and the increasing complexity of structure, various risks faced by engineering audit
have also increased. The complexity and inaccuracy of audit work have greatly increased, and the difficulty of audit continues to increase.
This article systematically summarizes the relevant concepts and functions of engineering audit, and focuses on analyzing the various risks
encountered in the process of engineering audit and their root causes. Based on the existing problems, some audit risk management measures
are proposed from the aspects of institutional construction, whole process control, information audit, talent cultivation, and application results,
aiming to optimize engineering audit work and strengthen engineering audit risk control, providing certain reference ideas.

Keywords: engineering audit; audit risk; engineering management
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Research on Building Inspection Technology Based on the Integration of Oblique Photography
and BIM
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1. Wuxi City College of Vocational Technology, Wuxi, Jiangsu, 214153, China
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Abstract: With the rapid development of information technology, digitization and intelligence have become the core driving forces for
the transformation and upgrading of the construction industry. Oblique photography technology, with its efficient, intuitive, and
high-precision 3D real-scene modeling capabilities, combined with the full lifecycle structured data carried by Building Information
Modeling (BIM), has brought revolutionary changes to the field of building inspection. This study aims to systematically explore the
application theory, key technical processes, application scenarios, and performance evaluation of the integration of oblique
photography and BIM technology in building inspection.

Keywords: oblique photography; BIM; building inspection; 3D real-scene modeling
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Reliability Analysis and Research on Quality Inspection Results of Construction Projects

LEI Hanchao
Xupu County Construction Project Quality and Safety Supervision Station, Xupu, Hu'nan, 419300, China

Abstract: The quality inspection of construction projects is related to the safety, reliability, and durability of the building's
load-bearing capacity. To a large extent, ensuring the authenticity and accuracy of the inspection results of construction projects is
related to the rationality of the construction unit's engineering management and decision-making. With the trend of increasing
construction scale and complex construction technology, conventional quality inspection methods are prone to accumulate inspection
errors in the face of diverse building materials, complex building structure types, and unclear construction site conditions, resulting in
deviations in the final inspection report. In this article, based on a comprehensive understanding of common inspection methods and
standards for construction project quality, the different characteristics of non-destructive testing and destructive testing are compared,
Furthermore, a detailed explanation will be provided on the theoretical basis, influencing factors, and judgment methods for the
reliability of construction project testing. Through the methods of data organization and statistics, the credibility of construction project
testing results can be reasonably determined. Starting from technological innovation, procedural control, information technology means,
and education and training, the goal of improving testing reliability can be achieved, which plays a positive role in promoting the
rationalization and standardization of construction project testing work and helps to improve the quality level of construction projects.

Keywords: construction engineering; quality inspection; reliability analysis
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Optimization Strategy for Storage Space in Small-sized Residential Units

GAO Lijun
Hebei Tianyi Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the acceleration of urbanization and the increasing scarcity of land resources, small-sized residential units have
become one of the mainstream choices for urban living due to their convenient geographical location and relatively low total price.
However, while small-sized residential units bring convenience and affordability, the contradiction between storage needs and space
supply is becoming increasingly prominent due to their limited space, which reduces the comfort of living. In view of this, high
attention should be paid to the space utilization rate of small-sized apartments, and the multifunctional reuse of space should be
achieved through reasonable storage space design to improve the comfort of living. The article analyzes the problem of storage space

in small-sized residential buildings and formulates a series of optimization strategies to help achieve the living goal of "small space,

large storage™ for reference.

Keywords: small scale residential units; storage space; space utilization rate; optimization strategy; functional adaptation
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Research on the Construction and Implementation Path of Safety Patrol Management System
in Mining Areas from the Perspective of Intelligent Transformation

SUN Mingcheng, ZHANG Shipu
Qinghai Shanjin Mining Co., Ltd., Dulan, Qinghai, 816101, China

Abstract: With the expansion of mining production scale and the increase in safety management requirements, traditional mining area

inspection methods have shortcomings such as low efficiency, small coverage, and large safety hazards. The development of

intelligence has brought new technological support and management ideas to the security inspection of mining areas. With the help of

data analysis and processing, intelligent means, and real-time monitoring, the level of scientific, precise, and efficient inspection work

can be achieved. This article explores the current situation and shortcomings of safety inspections in mining areas from the perspective

of intelligent transformation. It builds an intelligent inspection management system and specific implementation plans, including

organizational structure, system integration, personnel training, etc. The application of intelligent inspection systems can better save

human and material resources, reduce the probability of hidden dangers, and increase the speed of handling emergencies, which

provides theoretical and practical references for the intelligent development of safety production work in mining areas.

Keywords: intelligent transformation; mining area safety management; patrol management system; implementation path
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Application of Intelligent Surveying and Mapping Innovation Technology in Mining
Engineering Surveying

LI Fuming, LI Defeng, SU Hailong, WANG Yazhou
Qinghai Shanjin Mining Co., Ltd., Dulan, Qinghai, 816101, China

Abstract: With the development of mining engineering construction, traditional surveying and mapping methods can no longer keep

up with the requirements of efficiency and accuracy. Intelligent surveying and mapping technology utilizes unmanned aerial vehicle

aerial photography, laser radar scanning, GNSS positioning, and 3D modeling to achieve efficient and accurate measurement of mining

terrain, slopes, and construction sites. It can provide real-time data updates and warning prompts. Now it has been widely used in

mining surveying, improving measurement efficiency and accuracy while strengthening safety management during construction,

ensuring the orderly and sustainable development of mining engineering construction.

Keywords: innovative technology in intelligent surveying and mapping; mining engineering; engineering surveying; technology application
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Application Research on Filling Mining Technology for Steeply Inclined Thin Ore Bodies

CHEN Xiaolong, LI JunMing, SHI Lianxing
Qinghai Shanjin Mining Co., Ltd., Dulan, Qinghai, 816101, China

Abstract: In the non coal mining resource development industry in China, steeply inclined thin ore bodies account for an important
part, and there are certain difficulties in how to effectively and safely develop them. Conventional methods often result in significant
resource waste and safety hazards in goaf areas. The filling mining method uses filling materials to support the roof of the goaf area to
suppress ground pressure and increase recovery rate. This article provides a detailed introduction to the theory and application of this
technology based on the conditions of non coal steeply inclined thin ore bodies. It focuses on the core technical content, including the
setting of mining site specification parameters, filling material formula criteria, and filling process layout. Based on this, the working
mechanism of the filling body and the way to maintain stability are analyzed, and corresponding suggestions are proposed from the
aspects of numerical simulation and observation.

Keywords: non coal mines; steeply inclined thin ore body; fill mining
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Risk Identification of Metallurgical Equipment Maintenance and Repair Based on Fault Tree
Analysis

WANG Zhifeng
MCC Baosteel Technology Service Co., Ltd., Shanghai, 201900, China

Abstract: There are high-risk factors such as high temperature, high pressure, and complex machinery in the maintenance and repair

of metallurgical equipment, and traditional risk management methods cannot fully identify potential risks. The fault tree analysis

method is used in the article to build a fault tree model with "metallurgical equipment maintenance accidents” as the top event. By

comprehensively investigating various direct and indirect factors that caused accidents, identify key risk paths and weak links. This

method can clearly demonstrate the coupling relationship between multiple risk sources such as equipment failure, human error, and

management defects, providing scientific reference for metallurgical enterprises to create targeted maintenance plans and optimize

safety management efficiency.

Keywords: fault tree analysis; metallurgical equipment; maintenance and upkeep; risk identification; safety management
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Research on the Application and Optimization of Non-destructive Testing Technology in Bridge
Inspection

SUN Xida
Zhongjiao Yuanyang (Dalian) Bridge Underwater Inspection Co., Ltd., Dalian, Liaoning, 116000, China

Abstract: With the continuous development of infrastructure construction in China, bridges, as an important component of the
transportation system, have received widespread attention for their structural safety and service life. non-destructive testing technology
has become an important means in the field of bridge inspection because it can achieve health monitoring of key parts without
damaging the structure of the bridge itself. The article first analyzes the main non-destructive testing technologies currently used in
bridge inspection, including ultrasonic testing, radiographic testing, and magnetic particle testing, and explores the advantages and
limitations of each technology in the actual inspection process. Aiming at the problems in sensitivity, accuracy, and operational
efficiency of existing detection methods, an improvement strategy of optimizing detection parameters and multi technology
collaborative application is proposed. The research results indicate that by optimizing the detection process and technology
combination reasonably, not only can the reliability and accuracy of detection data be improved, but potential diseases of bridge
structures can also be more effectively discovered and evaluated, which helps to achieve scientific maintenance and extend the service
life of bridges. This study provides theoretical support and practical reference for the practical application and continuous optimization
of non-destructive testing technology for bridges, promoting the improvement of bridge safety operation management level.

Keywords: bridge inspection; non-destructive testing technology; structural health monitoring; optimization of detection parameters;

multi technology collaboration
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Analysis of Government Procurement for Urban Road and Bridge Maintenance Projects
HUANG Bing 2
1. Urumgi Public Resource Trading Center, Urumgi, Xinjiang, 830017, China
2. Urumgi Municipal Government Procurement Center, Urumgi, Xinjiang, 830017, China

Abstract: This article conducts research on government procurement issues in urban road and bridge maintenance projects.
Government procurement is the main tool for municipal maintenance, and the procurement mechanism determines whether public
financial resources can be effectively utilized. Firstly, explain the concept and legal basis of government procurement. Secondly,
organize and summarize the characteristics and types of maintenance engineering procurement. Summarize the current procurement
mode and process, procurement scale and structure status again; Furthermore, it focuses on in-depth analysis from aspects such as
demand management, budgeting, determining procurement methods, designing bidding documents, signing procurement contracts,
executing procurement contracts, receiving goods and services, paying for goods and services, and evaluating performance. Finally,
several problems in procurement are pointed out and improvement proposals are proposed in terms of process standardization,
strengthening supervision and management, risk management, performance management, and technological innovation.

Keywords: urban roads and bridges; maintenance engineering; government procurement; procurement process
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Research on the Construction of Safety Culture System in Transportation Construction
Engineering Based on the Interactive Model of Safety Culture
WANG Lisheng %, SU Shaoxiong !, ZHANG Shixiong %, LU Zhihua 2, CHI Xu !, YANG Chao 2, MA Pingchuan 2
1. Jiaxing Zhajiasu Expressway Co., Ltd., Jiaxing, Zhejiang, 314000, China
2. Zhejiang Communication Construction Jinzhu Transportation Construction Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: In response to the challenges of safety management coordination and behavior control in transportation construction
projects caused by diverse stakeholders, temporary organization, dynamic environment, and high personnel mobility, this study
introduces a safety culture interaction model and constructs and practices a systematic safety culture system. The system is based on
the core concept of "prevention of illness and intelligent safety”, following the three-dimensional interactive principle of "environment
- perception - behavior". It is designed to cover a systematic safety concept, a warm cultural reading book, a series of characteristic
educational activities, and an atmospheric safety environment as the "Four in Ones" implementation carrier. A closed-loop construction
process has been developed through the integration of a dual level interaction mechanism between management and operational levels,
as well as a dynamic collaborative cultural co construction path among owners, general contractors, and subcontractors, which
includes three stages: mobilization and deployment, promotion and implementation, and summary and improvement. Taking the
Zhajiasu Expressway renovation and expansion project as the empirical object, the effectiveness of the system in improving the safety
atmosphere, regulating operational behavior, and promoting cross organizational collaboration has been verified, providing a
theoretical framework and practical solution for the modernization transformation of safety governance from “passive compliance" to
"active immunity" in transportation construction projects.

Keywords: transportation engineering; safety culture; construction safety; enterprise management; expressway
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Research on the Development Trend of Geotechnical Engineering Survey and Design

HUANG Yangang, WANG Pei”
Hebei Jianyan Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Geotechnical engineering survey and design are prerequisites for construction projects, and their rationality is related to the
safety, economy, and durability of the entire project. With the increasing size of engineering projects and the complexity of geological
structures, traditional survey and design methods have problems such as low accuracy, fragmented information, and difficult risk
control. However, intelligent, digital, and information-based methods such as big data, Al, BIM, etc. make the obtained data easier to
analyze and calculate, and the designed solutions are more reasonable and feasible. The risk assessment and prevention capabilities are
greatly improved, which can not only reduce the risks and costs of engineering, but also protect the environment, achieve harmonious

unity between engineering construction and ecological environment, and have great significance for improving the level of engineering

construction projects.

Keywords: geotechnical engineering; engineering survey; engineering design; development trend
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Technical Path and Practical Analysis of Improving Dredging Capacity of Cutter Suction Dredger

LI Huanzhang
Changjiang Nanjing Waterway Engineering Bureau, Nanjing, Jiangsu, 211800, China

Abstract: The cutter suction dredger is one of the main equipment used in current water conservancy dredging, port and waterway
construction, and river management projects. Its excavation performance directly affects the duration, cost, and safety performance of
the entire construction project. Faced with the increasing volume of dredging projects and increasingly complex construction
conditions, traditional dredging methods relying on manual operation and personal experience are increasingly unable to meet the high
standard operating speed, accuracy, and low energy consumption requirements of modern construction. Exploring the topic of how to
improve the excavation performance of cutter suction dredgers, understanding and sorting out the content and evaluation methods
covered by excavation performance, analyzing the influencing factors of excavation performance, and providing specific
implementation methods for device upgrades, parameter regulation, intelligent technology, etc. Based on this, the system is integrated,
an overall optimization plan is constructed, and supporting measures are formulated. The conclusion can provide technical support for
improving the efficiency of cutter suction dredgers and related engineering construction.

Keywords: cutter suction dredger; dredging operation; technical pathway
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Design and Construction Technology Analysis of Tower Foundations for Overhead
Transmission Lines

LI Xiaoging
Hebei Guang'an United Power Engineering Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the rapid development of the social economy and the continuous growth of electricity demand, the construction scale

of overhead power transmission lines is expanding day by day. As an important component of overhead transmission lines, the design

and construction technology of tower foundations are directly related to the safe and stable operation of the entire transmission system.

Due to the need for overhead transmission lines to span different geological and climatic conditions, their tower foundations must

withstand complex and variable loads as well as natural disasters such as earthquakes, ice and snow, and strong winds. Therefore,

in-depth research on the design and construction technology of tower foundations for overhead transmission lines has become an

urgent need to ensure the efficient and safe operation of the transmission system.

Keywords: overhead transmission lines; tower foundation design; construction technology
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Precision Control Method for Independent Construction of Circular Silo Funnel and
Overlapping of Warehouse Wall

LIU Xiaopeng
China MCCS5 Group Corp. Ltd., Chengdu, Sichuan, 610000, China

Abstract: In recent years, the funnel independent construction mode has been increasingly widely used in large circular silo projects,

which can effectively prevent mutual interference between silo wall construction and funnel construction, and help improve

construction efficiency. However, in this mode, the difficulty of controlling the construction accuracy at the overlap between the funnel

and the warehouse wall increases significantly, which can easily lead to some quality hazards. Based on this, the article studies the

structural characteristics of the circular silo funnel and silo wall, systematically analyzes the core factors affecting the construction

accuracy of the funnel and silo wall overlap, and proposes a series of targeted construction accuracy control strategies to ensure the

stability and safety of the silo structure while meeting its functional requirements.

Keywords: circular silo; funnel independent construction; overlapping of warehouse walls; construction accuracy; control method
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Research on Low-carbon Green Building Design and Environmental Adaptability of Buildings
WANG Ying !, WANG Zigian 2
1. Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China
2. North Engineering Design and Research Institute Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the increasingly prominent issues of energy consumption and carbon emissions, low-carbon green buildings have
become an extremely important indicator for the development direction of the construction industry. As of now, low-carbon buildings
have been applied in energy-saving technologies, utilization of renewable energy, intelligent management methods, and passive
design. However, the integration between their overall design and environmental adaptability is not so close. Most of the
technologies used are only optimized for a certain aspect, and research on the adaptability of regional climate differences is not yet
in place. The promotion of green systems and energy consumption management also have certain limitations. Therefore,
low-carbon green buildings still need further optimization and more systematic research in achieving energy-saving and emission
reduction goals, as well as environmental adaptability.

Keywords: low-carbon green building design; adaptability of building environment; strategy
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Load Transmission and Design of Industrial Plant Shelving Structure

SU Junxiao
Hebei Enco Petrochemical Engineering Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The industrial plant shelving structure has been widely used in industrial fields such as mechanical manufacturing and
warehousing. It not only has the advantages of clear stress and high space utilization, but also has convenient construction. The load
transfer mechanism has a direct impact on the overall stability and construction selection of the structure. Based on the mechanical
characteristics of the bent frame structure, this article conducts an in-depth analysis of the transmission path of typical loads, explores

the principles of load combination, and discusses the design points under different load conditions for reference.

Keywords: industrial plant; shelving structure; load transfer; structural design; load combination
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Research on Rainwater Garden Design under the Sponge City Concept

WANG Yuanyuan
Hebei Tianyi Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In recent years, with the rapid increase of urban population, the rapid development of industry and commerce, and the
increasingly prominent environmental pollution problems, the ecological environment of cities and the quality of life of residents have
been seriously affected. The concept of sponge city aims to solve the problems of water scarcity and environmental pollution in the
process of urbanization by imitating the natural water cycle process. Rainwater gardens play a crucial role in sponge cities, serving as a
core facility that influences development and possessing multiple values including hydrological regulation, water quality purification,
and ecological landscape. The article conducts an in-depth analysis of the technical key points of rainwater garden design based on the

sponge city concept, and explores and analyzes the shortcomings in the current design process. At the same time, targeted optimization

strategies are proposed for reference.

Keywords: sponge city; rainwater garden; hydrological regulation; ecological design; low impact development
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Analysis of Fire HVAC Design Based on BIM Technology

ZHANG Mingsheng
Xinjiang Hengtai Engineering Design Co., Ltd., Tumushuke, Xinjiang, 843900, China

Abstract: With the increasing intelligence and informatization of buildings, the application of BIM (Building Information Modeling)
technology is becoming more and more widespread. It is not only used in the design and construction management of building projects,
but also plays a significant role in the design of fire HVAC systems. The design of fire HVAC involves multiple aspects such as
ventilation, smoke control, heating, and cooling. The traditional two-dimensional plan design method has problems such as data
independence, coordination difficulties, and frequent on-site rework. This article takes BIM as the main research object, systematically
elaborates on the key aspects of fire HVAC design, as well as specific measures and effects of application. The main research focuses
on the specific application of BIM in collaborative work, pipeline optimization, construction simulation, energy conservation, and
equipment selection for this system; By analyzing and researching specific projects, the impact of BIM on the quality and progress of
fire design, as well as cost savings, can be obtained. Finally, it is concluded that the use of BIM technology can improve the design
quality and accuracy of fire HVAC systems, and ensure the information data management of the entire process from scheme design to
construction, which is of great help to the rapid and efficient sustainable building electromechanical design.

Keywords: BIM technology; fire HVAC system; energy-saving design
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Research on the Structural Stress of Rectangular Top Pipe Passing through Water Channel

KE Xichao
Hangzhou Branch of Chengdu Huafeng Engineering Survey and Design Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: Pipe jacking construction is a construction method that relies on pipe jacking machines and jacking devices to push pipe
sections underground section by section. When the top pipe passes through a "V" - shaped canal and causes significant differences in
the soil cover height of structural pipe sections, due to the limitations of industry standards, the design is based on the maximum soil
cover height. Fine reinforcement of pipe sections with significant soil cover differences has positive significance. The concept of
relative live load is proposed for pipe sections with shallow soil cover, and the differential soil cover is equivalent to relative live load
for design. At the same time, with the help of concrete self-healing technology, cracks caused by temporary loads were repaired, and

the optimization of steel content in pipe joints was achieved while ensuring project safety, providing reference for similar projects.

Keywords: rectangular top pipe; differential soil cover; relative live load; low carbon; self-repair
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