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Research on the Technical Path of the Old Sewer Pipe
Network Renewal and Reconstruction

Zuoshi Guo
Xi ‘an Western Airport Group Construction Engineering (Xi’ an) Co., Ltd., Xi’an, Shaanxi, 712035, China

Abstract

With the continuous advancement of urbanization,the renovation and upgrading of old drainage networks has gradually become an
important topic in urban infrastructure construction.Due to years of neglect,aging pipes,and outdated design standards,old drainage
networks often face problems such as leakage,blockages,and poor drainage,which severely impact the drainage capacity and water
environment quality of cities. Therefore,the renovation and upgrading of old drainage networks is of significant importance.This paper
analyzes the current situation of old drainage networks,discusses the main problems and challenges they face,and further outlines the
commonly used renovation technologies.It also explores the prospects for the application of new technologies,such as intelligent and
green environmental protection technologies.Through the optimization of technological pathways,not only can the drainage capacity
of the networks be improved,but also operational costs can be reduced,and the sustainable development capacity of urban drainage
systems can be enhanced,providing technical support for the construction of smart cities.

Keywords
Old drainage networks; Renovation and upgrading; Technological pathways; Intelligent technology; Green environmental protection
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Teaching Strategy of Soil Mechanics and Foundation Course
Based on OBE

Shuaijun Cai Meili Xue
Baise University, Baise, Guangxi, 533000, China

Abstract

With the advancement of modern engineering, educational reforms in engineering education have deepened, emphasizing student-
centered approaches to enhance comprehensive competencies. In this context, the OBE (Outcomes-Based Education) philosophy
is integrated into the teaching of Civil Engineering’s “Soil Mechanics and Foundation Engineering” course. By adopting a student-
focused approach and prioritizing competency development, this methodology effectively boosts students’ innovative and practical
skills, better aligning them with contemporary engineering demands and driving pedagogical innovation in civil engineering
disciplines. This paper analyzes OBE-based teaching strategies for the “Soil Mechanics and Foundation Engineering” course, aiming
to elevate instructional quality and foster students’ innovative capabilities.

Keywords

OBE; civil engineering; soil mechanics and foundation engineering; course teaching
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Research on Dam Safety Risk Assessment Model Based on
Multi-source Data Fusion

Houze Ya
Guangxi Hechi Haoyu Engineering Consulting Co., Ltd., Hechi, Guangxi, 547000, China

Abstract

As critical water conservancy infrastructures,reservoir dams play a vital role in regional flood control,water supply security,and social
stability. With the continuous advancement of monitoring technologies,a large amount of heterogeneous data has been generated
during dam operation,including structural monitoring,seepage monitoring,deformation monitoring,hydrological and meteorological
data,as well as operation and management information.Traditional risk assessment approaches driven by single data sources are no
longer sufficient to comprehensively reflect the safety status of reservoir dams.In this context,this study focuses on the concept of
multi-source data fusion and systematically investigates the technical pathways and model construction methods for reservoir dam
safety risk assessment.Emphasis is placed on analyzing the fusion mechanisms of heterogeneous data within a unified spatiotemporal
framework and their role in improving the accuracy of risk identification.The study provides theoretical support and technical
references for enhancing the systematic,objective,and dynamic assessment of reservoir dam safety risks.

Keywords

multi-source data fusion; reservoir dams; safety risk assessment; indicator system; assessment model
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Research on the System Construction and Practice Path of
Garden Design under the Concept of Sponge City

Guodong Fu

Wuhan Municipal Engineering Design and Research Institute Co., Ltd., Chengdu Branch, Chengdu, Sichuan, 610000,
China

Abstract

Against the backdrop of high-density urban development and the increasing frequency of extreme rainfall events,traditional landscape
design has revealed limitations in rainwater regulation,ecological restoration,and system coordination.Guided by the sponge city
concept,this study focuses on the system construction and practical pathways of landscape design,examining new requirements from
the perspectives of integrity,ecological orientation,and functional integration.By integrating functional elements such as rainwater
collection,infiltration,detention,and purification,the fundamental role of landscape space as a basic unit within the urban water
cycle system is clarified.A landscape design framework centered on ecological security and characterized by system coordination is
proposed,providing theoretical support and practical guidance for enhancing comprehensive runoff regulation capacity,ecological
service functions,and environmental resilience of urban landscapes.

Keywords
sponge city; landscape design; system construction; ecological function; practical pathway
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Research on Construction Technology of Frozen Linkage
Channel in Deep Water-rich Soft Soil Layer of Land-sea
Interaction

Yuzhang Cui
Guangzhou Metro Construction Management Co., Ltd., Guangzhou, Guangdong, 510000, China

Abstract

The advancement of socio-economic development and the growing transportation demands have driven the refinement of
underground rail transit networks. The safe and efficient construction of inter-tunnel connection passages has become a critical focus
in the construction industry. Under complex geological conditions such as saturated soft soil and sandy soil, the construction of these
passages presents significant challenges. The application of the horizontal freezing method can enhance construction quality and
efficiency while ensuring safety. This approach emphasizes four key phases: preparatory stage, freezing system installation and active
freezing, excavation and permanent structure construction, and maintenance of freezing and settlement control. This paper analyzes
the key aspects of the freezing method in connection passage construction, strengthens technical oversight, and improves construction
quality.

Keywords
freezing method; connection passage; construction technology; construction quality
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Research on Precision Control Technology for Horizontal
Well Drilling Trajectories in Tight Oil Reservoirs

Xiaolong Liu

Fourth Engineering Project Department Changqing Drilling Corporation Sinopec Chuanging Drilling Company, Xi ‘an,
Shaanxi, 710018, China

Abstract

Tight oil, one of China’s most critical unconventional oil and gas resources, plays a vital role in national energy security through
efficient extraction. Horizontal wells, which maximize reservoir contact and enhance single-well productivity, represent a key
technological approach for developing tight oil resources. However, the unique characteristics of tight oil reservoirs—including low
porosity, low permeability, strong heterogeneity, and thin interbedding—pose stringent requirements for precise drilling trajectory
control. Addressing these technical challenges, this study systematically investigates core technologies such as geological guidance
optimization, drilling tool matching, trajectory design and dynamic adjustment, wellbore stability control, and green-low-carbon
coordinated control. A comprehensive “design-control-monitor-adjust” precision control technology system has been established.
Through practical case validation, this research aims to provide valuable references for professionals in the industry.

Keywords
tight reservoir; horizontal well; drilling trajectory; precision control
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Research on Cost and Quality Coordinated Management of
Green Energy-saving Building Water Supply and Drainage
Engineering Construction

Long Xiao
Jiangxi Zhihe Engineering Project Management Co., Ltd., Ganzhou, Jiangxi, 341000, China

Abstract

Under the “dual carbon” strategy, green and energy-efficient buildings have gained widespread adoption. As a critical component
of infrastructure, water supply and drainage systems require stringent cost control and quality management. This study examines
the core challenges in cost and quality control within such projects, guided by green building principles, and explores collaborative
management mechanisms throughout the construction process. Through case studies, it proposes practical management strategies
and technical approaches to enhance both economic efficiency and environmental sustainability. The research demonstrates
that collaborative frameworks not only reduce project costs but also significantly improve quality control, providing theoretical
foundations and practical references for sustainable green construction development.

Keywords

green building; water supply and drainage engineering; construction cost; quality management; collaborative mechanism
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Analysis of the Influence of Transmission Line Fault Characteristics
on Relay Protection Performance

Jie Zhang Shengkai Lin Yuxiao Yang Yan Cheng Wanying Yao
Guangdong Saiyuan Electric Technology Co., Ltd., Guangzhou, Guangdong, 430200, China

Abstract

During long-term operation,transmission lines are influenced by factors such as power system structural adjustments,load
fluctuations,and changes in the external environment,resulting in pronounced dynamic variations in fault characteristics.Alterations
in fault current magnitude,phase relationships,and impedance characteristics directly affect the accuracy of protection criteria and
the operational reliability of protective relays.Focusing on changes in transmission line fault characteristics,this study conducts
a systematic analysis of the mechanisms by which such variations influence the performance of different types of protective
relays,with emphasis on short-circuit faults,grounding faults,and comprehensive characteristics under complex operating conditions.
By examining the intrinsic relationships between fault characteristic variations and protection sensitivity,selectivity,and stability,the
major influencing factors faced by protective relays in complex operating environments are identified,providing a theoretical basis for
the optimization of relay protection parameters and the enhancement of operational performance.

Keywords
transmission lines; fault characteristic variation; relay protection; protection performance; operational reliability
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Construction and Practice of Engineering System for Risk
Assessment and Graded Prevention of Mountain Road Geological
Disasters

Jianhui An

Xinjiang Jiaotou Maintenance Group Co., Ltd., Urumqi, Xinjiang, 830000, China

Abstract

As critical infrastructure for regional economic and social development, mountainous roadways are susceptible to geological hazards
such as landslides, debris flows, and rockfalls due to factors including geological conditions, topographical variations, and climate
changes, posing significant threats to traffic safety and ecological environments. This study employs geological surveys, remote
sensing interpretation, GIS spatial analysis, and numerical simulation techniques to establish a multi-factor risk assessment model.
It investigates the types, distribution patterns, and risk levels of geological hazards in mountainous roadways, and constructs a
risk-based hierarchical prevention and control engineering system. The system encompasses disaster identification, monitoring,
risk zoning management, information-based early warning, and emergency decision-making, effectively transitioning from “post-
incident remediation” to “pre-incident prevention.” This approach enhances disaster mitigation capabilities and operational safety
of roadways, providing scientific basis and practical references for the sustainable development of mountainous transportation
infrastructure.

Keywords

mountainous road; geological hazard; risk assessment; hierarchical prevention and control; engineering system
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Research on Safety Management and Risk Prevention in
Water Conservancy Engineering Construction

Angiang Zhang
Shandong Dashun Construction Group Co., Ltd., Dongying, Shandong, 257091, China

Abstract

As is well known, the construction of water conservancy projects plays an important role in the domestic economic development, but
there are many safety risks during the construction period, which may have a huge impact on the progress, quality, and investment of
the project. In recent years, with the rapid development of domestic water conservancy engineering scale and construction technology,
the construction environment and conditions have become more complex. In this situation, how to implement safety management
and risk prevention in water conservancy engineering construction has become a top priority. Traditional safety management methods
and construction techniques have significant limitations in dealing with complex and changing engineering environments. Therefore,
further improving the safety management level of water conservancy engineering construction, especially in risk identification,
assessment, and prevention, has become the key to enhancing the efficiency of water conservancy engineering projects. Based on
this, this article will delve into the types of risks in water conservancy engineering construction, with a focus on analyzing the current
deficiencies in safety and risk management, and proposing improvement measures.

Keywords

Water conservancy engineering; Construction; Safety management; Risk prevention and control
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Abstract

The complexity and systematicity of construction projects have put forward higher requirements for technological innovation and
management optimization. The emergence of BIM technology provides a new path for the full process control of construction. This
article focuses on the field of construction engineering, systematically reviewing the core application scenarios of BIM technology
in early planning, process control, and final stages, and analyzing its practical value in 3D collaborative design, resource dynamic
management, and completion model construction. At the same time, a performance evaluation index system is constructed from
the three dimensions of technology, economy, and management, combined with quantitative, qualitative, and comparative analysis
methods, to comprehensively evaluate the application effectiveness of BIM technology. Through this study, the aim is to provide
practical guidance for the standardized application of BIM technology in construction, and to provide theoretical and data support for
the digital transformation of the industry.

Keywords
construction engineering; BIM technology; Practical application
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Strategies for Enhancing Inspection and Testing Capability
Based on Metrological Standards

Yanlin Liu

Yunnan Qujing Inspection, Testing and Certification Institute, Qujing, Yunnan, 655000, China

Abstract

With the continuous innovation and widespread application of metrology technology, the fields of quality supervision and inspection
testing are facing new challenges. The improvement of metrological standards and the optimization of testing methods will jointly
drive the high-quality development of the inspection and testing industry. This will make test results more accurate and reliable, with
higher authority and credibility, thereby making testing services more efficient and convenient. First, the key elements, technical
challenges, and their solutions in different application scenarios are analyzed. Then, the principles for constructing a metrological
standards system and the methods for evaluating testing capabilities are discussed. Finally, the pathways for enhancing inspection and
testing capabilities based on metrological standards, along with their practical applications and effectiveness evaluation, are explored.

Keywords
measurement standards; Inspection and testing; Ability enhancement; quality control
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Adaptive improvement and efficiency enhancement of
intelligent drilling technology in complex-structured strata

Bo Ai Rui Liu

Western Drilling Pipe Tools and Well Control Technology Service Branch of China National Petroleum Corporation,
Karamay, Xinjiang, 834000, China

Abstract

This study focuses on the challenges of drilling efficiency and safety that arise when oil and gas exploration and development expand
into deep and complex strata. It centers on the adaptive optimization of the intelligent drilling technology system, integrating core
technologies such as high-precision measurement-while-drilling, intelligent guidance control, and adaptive wellbore stability, and
incorporating real-time decision optimization algorithms based on machine learning for research. Through research and analysis,
this efficiency improvement strategy has significantly enhanced the adaptability of the technical system in complex geological
environments such as faults, high and steep structures, salt-gypsum layers, and fracture zones. By optimizing the configuration
of drilling parameters, achieving advanced risk early warning, and intelligent guidance control, a coordinated improvement in
engineering operation efficiency and economic benefits has been achieved. This research aims to provide practical and feasible
technical improvement plans and performance verification basis for the large-scale promotion and application of intelligent drilling
technology in complex geological scenarios.

Keywords
Intelligent Drilling technology; Complex structural bottom layer; Measurement while drilling; Adaptive control
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The Practice of Euler Diagram in Regional Twin Cities
Collaborative Analysis: Taking Xiongan New Area and Beijing
as an Example

Wenbo Hu
Beijing University of Civil Engineering and Architecture, Beijing, 100044, China

Abstract

As a visualization tool for set logical relationships, Euler diagrams provide a novel perspective for analyzing interactive relationships
among stakeholders in regional coordinated development. The Xiongan New Area and Beijing share clear strategic synergy and
functional complementarity in their development positioning. While maintaining distinct core functions, both regions achieve
deep integration within the broader framework of the Beijing-Tianjin-Hebei coordinated development. Building on the theoretical
foundation of Euler diagrams, this study constructs an analytical model of “Beijing’s Core Function Set vs. Xiongan’s Functional
Reception and Innovation Set.” By examining the intersection, union, and complement relationships between these sets, it elucidates
the developmental logic of Xiongan and Beijing’s transition from functional decentralization to collaborative symbiosis. The findings
offer theoretical references and practical pathways for advancing the construction of a world-class urban cluster in the Beijing-
Tianjin-Hebei region.

Keywords
Euler diagram; Xiongan New Area; Beijing; regional coordination; functional decentralization
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Application of Tracer Gas Leak Detection in Water Supply
Pipeline and Its Adaptability to Complex Geology

Jieke Zhao Qiuchan Chen YiZhan Wenbo Ma
Wenzhou Public Utilities Development Group Yueqing Water Supply Co., Ltd., Yueqing, Zhejiang, 325600, China

Abstract

To address the challenges of uneven leakage distribution and detection difficulties in water supply networks across typical scenarios
including coastal saline-alkali land, urban paved roads, and mountainous green spaces in Yueqing City, this study developed a tracer
detection technology using a 95% nitrogen and 5% hydrogen gas mixture. Through systematic analysis of tracer gas diffusion paths,
permeation rates, and concentration decay characteristics under various geological conditions, the research optimized detection point
density, sampling frequency, and parameter configurations, followed by multi-regional pilot validation. Results demonstrate that this
technology can accurately locate concealed leakage points, significantly improving detection efficiency and precision. It provides
scientific support for refined leakage control in water supply networks, demonstrating substantial engineering application value.

Keywords
water supply network; gas tracer leak detection; leakage control; geological adaptability
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Research on Quality and Safety Risk Identification and Whole
Process Control Path of Housing Construction Project

Kai Xiang Maodong Wang
Qingdao Haiyuan Construction Group Co., Ltd., Qingdao, Shandong, 266100, China

Abstract

During the construction of building engineering projects, various quality and safety risks are encountered. These risks not only
affect the smooth progress of the project but may also lead to resource waste, construction accidents, and other issues. Therefore,
the identification and control of quality and safety risks in building engineering are particularly important. This paper analyzes the
definition and characteristics of quality and safety risks in building projects, discusses the types of risks at different stages, including
design, construction, and acceptance/operation, and proposes corresponding risk identification methods. The research shows that
through systematic risk identification and the implementation of a comprehensive control path throughout the project, the quality and
safety level of building engineering projects can be significantly improved, ensuring the smooth execution of the project.

Keywords
Quality and safety risks; Comprehensive control; Design phase; Construction phase; BIM technology
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Based on the management and innovation of construction
engineering technology in the new era

Lixing Fu
Xining Huangshui Development and Construction Co., Ltd., Xining, Qinghai, 810000, China

Abstract

With the deepening of digital transformation in the construction industry, the development of technology management and innovation
will present a new trend. Along with this, the comprehensive upgrade of construction project management and the deep innovation
of construction technology will be deeply integrated with the refined requirements of engineering quality management. This will
enhance the synergy and systematicity between construction engineering technology and project management. In order to make the
engineering management process more efficient, the connotation, characteristics, and evolution laws of construction engineering
technology management under the background of the new era were first analyzed. Then, the core elements of construction
engineering technology management and the key path of innovative development were introduced. Finally, the practical exploration
and management innovation strategies and methods for optimizing the technical management system in the construction industry
were introduced.

Keywords

construction engineering; technical management; Innovation-driven development; digital transformation
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Discussion on Protection Measures of Long-distance Oil and Gas
Pipeline Construction Period under Complex Geological Conditions

Lei Zhang Jing Tang Zhen Wang Haitao Wang Yibo Xiao

China National Petroleum and Natural Gas Pipeline Network Group Co., Ltd., Central China Branch, Wuhan, Hubei,
430000, China

Abstract

Long-distance oil and gas pipeline projects frequently traverse complex geological zones including landslides, karst formations,
and permafrost. During construction, geological hazards may trigger pipeline deformation or fractures, posing direct risks to both
engineering quality and operational stability. This study identifies multiple critical risks under complex geological conditions, such
as mechanical damage from geological disasters, structural failure due to uneven foundation settlement, and human-induced damage
from improper construction techniques. Targeted protective measures are proposed through geological pre-treatment, optimized
construction methods, and early warning monitoring systems. Case validation demonstrates that after implementing these measures,
the slope displacement during the initial construction phase showed a slight increase but stabilized later, with a maximum cumulative
displacement of 18.5mm. This provides valuable technical references for similar projects.

Keywords
complex geology; long-distance oil and gas pipeline; construction period; protective measures; monitoring and early warning
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Construction Technology of Hospital Building Insulation
Foam Concrete

Weiqun Wang

Jiangxi Provincial People’s Hospital, Nanchang, Jiangxi 330006, China

Abstract

As a lightweight, thermal-insulating, fire-resistant, and eco-friendly building material, foam concrete provides a solid foundation for
improving construction quality in hospitals. Its excellent thermal performance, mechanical properties, and construction adaptability
make it a valuable asset. Moreover, proper application of this technology can effectively reduce operational costs during hospital
operations. Construction units should focus on three critical phases—preparation, construction, and maintenance/acceptance—to

clarify key technical points of foam concrete insulation. Strengthening technical control and management will better leverage the
advantages of foam concrete, thereby enhancing construction quality and overall performance.

Keywords
hospital; thermal insulation; foam concrete construction; technical points
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Pain Points and Fine Solution Path of Electronic Bidding
and Tendering Agency in Construction Engineering

Pan Wang
China Post Construction Consulting Co., Ltd., Nanjing, Jiangsu, 210003, China

Abstract

Electronic bidding and tendering has become deeply integrated into the construction engineering sector, driving agencies into
a critical phase of digital transformation. In practice, four core pain points—technological incompatibility, lax process control,
personnel capability mismatch, and insufficient regulatory coordination—not only undermine service efficiency but also harbor
significant compliance risks. Drawing on industry experience, this paper proposes a four-dimensional refined solution to address
these challenges. It is crucial to recognize that refined management is not about optimizing individual processes but reshaping
capabilities across the entire chain, thereby enhancing the compliance and efficiency of agency services. Only by proactively adapting
to technological and policy changes can agencies strengthen their core competitiveness and contribute to building a fair and efficient
industry ecosystem.

Keywords
construction engineering; electronic bidding; agency practice; pain point analysis; refined approach
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Application of fault diagnosis and dynamic balance
correction technology of turbine generator set based on
vibration analysis

Shou’an Su

Zhejiang Huaye Electric Power Engineering Co., Ltd., -Nanyang Project Department, Nanyang, Henan, 474350, China

Abstract

Abnormal shaft system vibration in steam turbine generator sets constitutes a critical safety hazard that jeopardizes the stable
operation of thermal power plants. This study investigates the periodic fluctuations and gradual escalation of bearing vibrations in
Units 3 and 4 of D Power Generation Co., Ltd.’s 600MW unit, conducting systematic research on shaft system fault diagnosis and
mitigation. By integrating advanced diagnostic technologies, the study precisely identifies root causes including mass imbalance in
the low-pressure rotor, steam seal wear, and thermal misalignment between adjacent rotors. Based on these findings, a comprehensive
technical solution is developed, centered on online dynamic balancing with supplementary alignment adjustments and steam seal
clearance optimization. The research establishes a replicable technical framework for shaft system fault diagnosis and dynamic
balancing calibration based on precision vibration analysis, providing essential engineering references for vibration control and
condition-based maintenance of similar large-scale steam turbine generator sets.

Keywords
Steam turbine generator set; Shaft vibration; Fault diagnosis; Dynamic balance correction
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Verticality Control Technology and Error Analysis of
Chimney Wall of 100 m High Thermal Power Plant

Chaogang Hu
China Power Construction Group Hebei Engineering Co., Ltd., Shijiazhuang, Hebei, 050021, China

Abstract

Verticality control of super-high chimney walls represents a critical technical challenge in thermal power plant construction, with
errors stemming from the coupling of environmental disturbances, structural deformation, and measurement system precision.
This study investigates a 240-meter reinforced concrete chimney project at a Huaneng Power Plant. A benchmark transfer system
integrating laser plumb line and zenith instrument was established, while intelligent platform-based template center positioning
and leveling technologies were developed. High-precision total stations were employed for real-time 3D coordinate verification.
Systematic analysis of deviation characteristics caused by wind loads, solar thermal variations, platform eccentricity, and concrete
creep led to the establishment of a mathematical model for measurement error propagation. A predictive model-based template pre-
bias compensation process and environmental sensitive period avoidance strategy were proposed. Post-construction 3D laser scanning
validated that the final verticality deviation remained within 62% of the specified limit.

Keywords
Super high chimney; Verticality control; Datum transfer; Error analysis; Pre-bias compensation
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