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Research on the Prevention and Control Technology of Concrete Cracks in
Water Conservancy Projects
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Abstract :

The issue of concrete cracks is prevalent in water conservancy projects, directly impacting the

safety and durability of structures. Through a systematic analysis of the causes of cracks, combined

with engineering practices and data comparisons, this study summarizes multi-level prevention

and control measures, including material optimization, structural improvement, construction control,

and maintenance management. The results demonstrate that reasonable control of hydration heat,

optimization of mix proportions, adoption of new admixtures and fiber materials, complemented by

scientific construction techniques and maintenance methods, can effectively reduce the incidence of

cracks and enhance overall structural performance. The research findings provide valuable technical

references for improving the quality and extending the service life of water conservancy projects.
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Research on Construction Techniques and Case Studies for Soft Soil
Foundation Treatment in Highway Projects
Li Fuguang
Hebei Guangtai Road and Bridge Engineering Group Co., Ltd., Handan, Hebei 056000

Abstract : Soft soil foundations often significantly impact the construction quality and service life of highway
projects due to their low bearing capacity, high compressibility, and poor stability. This paper explores
key construction techniques for soft soil foundation treatment, systematically reviews commonly used
reinforcement methods and their applicable conditions, and analyzes the practical effects of various
techniques through specific engineering case studies. By comparing data and evaluating technologies,
recommendations are proposed to optimize construction processes, enhance treatment efficiency, and
improve safety, providing technical support and reference for similar future projects.

soft soil foundation; highway engineering; foundation reinforcement; construction techniques;

case analysis
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HWE—MRGEERER T RRERURSBERR. ATHENSBHEE, ANLUELERSEEBRETUSIEIE
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ication of Joint Inversion of High-Density Electrical Method and

Transient Electromagnetic Method in Deep Groundwater Exploration
Ma Weilong'?, Zhao Jian™?, Sun Yanhai'?, Liu Qing"?, Zhan Foxiang"?, Shi Zhijun'?, Jin Zhigiang™*’
1. Harbin Comprehensive Survey Center for Natural Resources, China Geological Survey, Harbin, Heilongjiang 150086

2. Harbin Black Soil Critical Zone Field Scientific Observation and Research Station, Ministry of Natural Resources,

Abstract :

Keywords :

Harbin, Heilongjiang 150086

Addressing the issues of insufficient resolution and weak anti-interference capability of single
geophysical prospecting methods in deep groundwater exploration, this paper systematically studies
the joint inversion technique of two methods based on the measured high—density electrical method
data from the Mishan area, supplemented by Transient Electromagnetic Method (TEM) exploration
design. Firstly, it elaborates on the principle complementarity between the high—density electrical
method and the transient electromagnetic method, and then proposes a joint inversion strategy of
“structural constraints—physical property collaboration," achieving improved inversion accuracy
through data preprocessing, initial model coupling, iterative optimization, and geological verification.
Using the plain area (GMD-23-01 survey line) and mountainous area (GMD-23-03 survey line) in
the Mishan area as engineering examples, the joint inversion results accurately delineate a deep sand
layer aquifer at depths of 100—150 m in the plain area and a structural fracture water layer at depths
of 15-20 m in the mountainous area, resolving the issues of insufficient deep resolution in the single
high—density electrical method and shallow static interference in the transient electromagnetic method.
The study demonstrates that the joint inversion of the high—density electrical method and the transient
electromagnetic method can effectively enhance the reliability of deep groundwater exploration,
providing technical support for water resource exploration and engineering water supply design in arid
and semi-arid regions.

high-density electrical method; transient electromagnetic method; joint inversion; deep
groundwater
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Development of Intelligent Early Warning and Emergency Management
System for Thermal Power Plant

Wang Dongging, Ma Zhannan, Sun Mingxue, Wu Jianguo
China Energy Shanxi Hequ Power Generation Co., LTD. Xinzhou, Shanxi 036500

Abstract : With the power industry's heightened demands for safety management, thermal power plants — as core
energy supply facilities — face significant challenges in risk prevention under complex conditions including
extreme temperatures, high pressure, and flammable/explosive environments. Traditional emergency
management systems suffer from critical flaws such as information silos, delayed early warmings, and over—
reliance on manual decision—-making processes, making them ill-equipped to meet the demands of intelligent
transformation.In order to improve the safety control level of thermal power plants, this study develops a
comprehensive management system integrating intelligent early warning, dynamic evaluation and emergency
linkage by comprehensively integrating Intemet of Things, big data analysis and artificial inteligence technology.
The system integrates sensor networks, SCADA systems, and historical databases through a multi-source
heterogeneous data fusion architecture, enabling real-time equipment status monitoring and risk quantification.
By employing transfer learning algorithms to build cross—unit fault feature extraction models, combined with
LSTM time series prediction and dynamic threshold adjustment mechanisms, the system significantly improves
early warning accuracy to 92.3%, representing a 25 percentage point improvement over traditional methods. A
reinforcement leaming—based emergency decision module is designed to support graded response scenarios
and 3D visualization simulations, reducing emergency response time to within 15 seconds and enhancing
contingency plan execution efficiency by over 40%.

Keywords : thermal power plant; intelligent early warning system; emergency management; multi-
source data fusion
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Research on The Evolution Pattern of Water Accumulation Risk in Subway
Stations under Extreme Rainfall Conditions and Optimization of Emergency
Evacuation Routes

Zhang Jie
CCCC (Tianjin) Rail Transit Operation and Management Co., Ltd., Tianjin 300000

Abstract : Against the backdrop of frequent extreme rainfall events, waterlogging accidents in subway stations
can easily lead to casualties and operational disruptions, making the study of their risk evolution
patterns and optimization of emergency evacuation routes of significant practical importance. This
paper identifies key influencing factors of waterlogging risks in subway stations through literature
data mining and numerical simulation analysis, divides the risk evolution into four stages: "initiation—
development-outbreak—decline," and constructs a risk assessment model based on water depth and
diffusion speed. Combining the Dijkstra algorithm with personnel evacuation characteristics, it proposes
an emergency evacuation route optimization method that considers waterlogging obstructions and
evacuation capacity constraints, and validates it with a case study of XX Station on Line 2 of a
city's subway system. The results indicate that the slope of station entrances/exits, drainage system
capacity, and the height of water—blocking facilities are core factors affecting waterlogging risks; the
optimized evacuation routes can shorten evacuation time and improve risk avoidance rates.

Keywords : extreme rainfall; subway station; waterlogging risk evolution; emergency evacuation;
route optimization; Dijkstra algorithm
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Research on Intelligent Monitoring and Traffic Safety Technology of Subway
Station Turnout
Li Ruogi
Shijiazhuang Rail Transit Group Co., LTD. Operation Branch, Shijiazhuang, Hebei 050000

Abstract : As critical components in subway station track systems, switchgear directly impacts operational safety
and transportation efficiency. Traditional manual inspection methods suffer from limitations including
delayed real-time monitoring, low efficiency, and inadequate fault detection. This study proposes an
intelligent monitoring system for switchgear integrating sensors, communication networks, and smart
analytics, addressing safety requirements in subway operations. The research explores its application
mechanisms in condition monitoring, fault prediction, and safety assurance. Through engineering case
studies, the technology demonstrates significant improvements in operational reliability, reduced failure
rates, and minimized operational risks, providing crucial support for subway safety management.

Keywords : subway stations; switchgear; intelligent monitoring; operational safety; fault prediction
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Application of Segmental Prefabrication and Wet Connection Technology for
Airport Drainage Box Culverts under Conditions of Non-Suspension
of Flight Operations

Wang Zhiwen
Shanghai Jianke Engineering Consulting Co., Ltd., Shanghai 200032

Abstract : As one of the fundamental safeguard measures in the airport airfield area, airport drainage box culverts
are responsible for discharging rainwater, melted snow and ice, and production wastewater, with their
renovation and upgrading being a crucial aspect of airport expansion and reconstruction projects.
Therefore, to address the issues of long construction duration, significant operational disruptions, and
difficult structural quality control associated with the traditional cast—in—place process for drainage box
culverts during airport construction without suspension of flight operations, this study proposes a method
utilizing segmental prefabrication and wet connection technology. By clarifying the industry standard
requirements for construction without suspension of flight operations and adhering to the principles of
spatial adaptability, controllable weight, and simplified joints, concrete mix proportions and quality control
standards for factory production are established. Simultaneously, for the wet connection process, interface
pretreatment, sleeve grouting connection, C45 micro—expansion concrete pouring, and sealing detection
technology parameters are optimized. Finally, the application effectiveness of the proposed technology is
visually demonstrated through a case study from the expansion project of an international airport's airfield
area, providing technical references for drainage facility renovation under airport construction conditions
without suspension of flight operations and enriching the application theory of prefabricated box culvert
wet connection technology in airport scenarios.

Keywords : construction without suspension of flight operations; airport drainage box culvert;
segmental prefabrication; wet connection technology
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Risk Analysis and Prevention in the Bidding Phase of Engineering Projects

Abstract :

Zhou Xinyu, Wang Yi, Li Weilin
Beijing Xida Engineering Management Consulting Co., Ltd., Beijing 100097

This study focuses on risk analysis and prevention during the bidding and tendering phase of
engineering projects. It begins with a detailed exposition of the definition, process, and relevant laws
and regulations of bidding and tendering in engineering projects, laying a theoretical foundation for
subsequent risk analysis. Subsequently, it delves into the risk identification process, encompassing
risk identification methods, analysis of risk factors during the bidding and tendering phase, and risk
classification, providing a preliminary framework for effective risk management. Building on risk
identification, this study further conducts a risk assessment, introducing risk assessment methods,
analyzing the probability and impact of risks, and categorizing risks into different levels, thereby
providing a basis for formulating targeted preventive measures. Subsequently, this paper proposes
risk prevention measures for the bidding and tendering phase of engineering projects, including risk
prevention strategies, principles for formulating measures, and implementation approaches, aiming to

offer practical guidance for risk management in the bidding and tendering of engineering projects.

Keywords :

engineering projects; bidding and tendering; risk analysis; risk prevention; risk management
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Discussion on The Role of Intelligent Mining Technology in
Mine Safety Production
Liu Yanbo, Gao Qingbo, Qiu Yeyu
Shandong Dongshan Gucheng Coal Mine Co., LTD. Jining, Shandong 272100

Abstract : To explore the role of intelligent mining technology in mine safety production and promote the
optimization of mine safety management, this paper analyzes the core aspects and application
scenarios of intelligent mining technology, conducting research from four dimensions: risk early
warning, operational process control, equipment health management, and efficient emergency
response. The study reveals that intelligent mining technology can identify potential hazards such as
geological disasters and equipment failures through real-time sensing and intelligent analysis, replacing
manual inspections in high-risk areas to reduce personnel exposure. By leveraging unmanned
equipment and intelligent control systems, it minimizes human operational errors and non-compliant
operations. Predictive maintenance and parameter monitoring powered by Al ensure equipment
health, while digital twin technology and emergency platforms enhance accident response efficiency.
Therefore, intelligent mining technology empowers mine safety production through multiple dimensions,
providing crucial support for its transformation and upgrading.

Keywords : intelligent mining technology; mine; safe production
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Research on the Rapid Collapse Technology of the old pond during the Initial
Mining Period of the Double-burst Working Face

Xie Haijun
Linhuan Coal Mine, Huaibei Mining (Group) Co., LTD., Huaibei, Anhui 235000

Abstract : The 13th mining area of Linhuan Coal Mine is a prominent danger zone. The 9133 working face, as a
key production working face in this mining area, has a measured maximum gas content of 8.24m /
t and a gas pressure of 1.7MPa. During the initial mining period, the roof of the old pit is difficult to
collapse rapidly, which is prone to cause safety hazards such as excessive gas accumulation,
seriously restricting the safe and efficient production of the mine. To solve this difficult problem, based
on the geological conditions of the working face and the construction experience of adjacent working
faces, an innovative comprehensive technical solution combining deep hole pre—cracking blasting,
shallow hole blasting and hydraulic support disturbance of the roof was adopted. By optimizing
blasting parameters, rationally arranging boreholes and standardizing construction procedures, the
working face was directly roofed to achieve full collapse when it advanced to 4 meters, effectively
shortening the roof collapse cycle, significantly reducing the difficulty of gas control during the initial
mining period, and successfully defusing the risk of gas exceeding the limit. The successful application
of this technical solution has provided a reliable engineering practice basis for the rapid collapse of old
ponds during the initial mining period in the fully-mechanized mining faces of the Huaibei mining area
and similar prominent danger zones, and has significant value for promotion and application.

Keywords : initial release; coal mining face; deep hole pre-cracking; rapid collapse
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Automation Management and Optimization of Mechanical Equipment in

Open-Pit Coal Mines

Yuan Pengchun, Yuan Wei, Zhao Zhipeng
SPIC Inner Mongolia Energy Co., Ltd., Tongliao, Inner Mongolia 028000

Abstract : This paper focuses on the research of automation management and optimization of mechanical equipment
in open—pit coal mines, aiming to address core challenges such as complex environmental conditions,
dispersed equipment, and the difficulty in balancing efficiency and safety. It elaborates on four key
technologies for automation management, providing foundational support for automated systems. A four—
tier collaborative automation management system is constructed, comprising the "perception layer, network
layer, platform layer, and application layer," clearly defining core functional modules such as equipment
monitoring, intelligent scheduling, predictive maintenance, and energy consumption management. Through
a "cloud—edge-end" data platform and multi-role visual terminals, data—driven closed—loop management
is achieved. Three optimization strategies and models for equipment operation are proposed: production
scheduling optimization enhances equipment utilization by 15%-20% through dynamic matching and
algorithmic optimization; equipment maintenance optimization reduces spare parts inventory costs by
25% based on health scoring and predictive models; and energy consumption optimization achieves a
10%—-15% reduction in energy consumption per ton of coal through parameter adaptive adjustment and
new energy pilot projects. Overall, the research facilitates a transition in the management of mechanical
equipment in open-pit coal mines from "experience—driven" to "data—driven," effectively improving
production efficiency, ensuring operational safety, and reducing operational costs.

Keywords : open-pit coal mine; coal mine machinery and equipment; automated management system;
equipment operation optimization
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Causes of Concrete Cracking in Highway Engineering Construction and
Corresponding Strategies

Zhu Shenrong
Yanjin County Transportation Bureau, Zhaotong, Yunnan 657500

Abstract : This paper focuses on analyzing the causes of concrete cracks in highway engineering construction,
encompassing material factors, mix proportion design, pouring methods, curing processes, and load
effects, among others. Corresponding countermeasures are proposed, including material quality
control, mix proportion optimization, improvement of pouring techniques, enhancement of curing
measures, and optimization of load management. The aim is to provide theoretical foundations and
practical guidance for preventing and controlling concrete cracks in highway engineering, thereby
improving the quality and durability of highway projects.

Keywords : highway engineering; concrete cracks; cause analysis; countermeasures
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Creep Characteristics and Stress Analysis of Support Structures During the
Excavation of Deep Red-Bed Soft Rock Foundations
Zhang Bo, Li Mi
Changjiang Geotechnical Engineering Co., Ltd., Wuhan, Hubei 430000

Abstract : To address the long-term stability challenges in foundation excavation caused by the engineering
properties of deep red-bed soft rock, such as water-induced softening, low strength, and significant
creep, this paper systematically investigates the creep characteristics of soft rock under excavation
disturbance and the stress evolution of support structures. It analyzes the mechanical effects of
"unloading-softening—stress redistribution" during foundation pit excavation, as well as the time-
dependent stress—strain field of red—bed soft rock, clarifying the three—stage creep evolution law and
the requirements for constitutive model adaptation. Furthermore, it explores the action mechanisms
of common support structures such as soil nail walls, row piles, and diaphragm walls, revealing the
long—term coupling relationship of "deformation coordination—stress transfer—dynamic equilibrium"
between surrounding rock and support, along with the spatiotemporal stress characteristics of support
structures. Subsequently, numerical models are established using FLAC3D and Midas GTS NX
software based on actual engineering conditions, with four types of comparative conditions designed
for excavation rate, water content, support form, and initial stress, enabling a 360-day long—-term
coupled simulation. The research aims to provide theoretical foundations and technical support for the
optimization of support design and long—-term stability control in excavation projects of deep red—bed
soft rock foundations.

Keywords : deep red-bed soft rock; foundation excavation; creep characteristics; support structure
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Research on High-Power Microwave Protection Technologies for Military
Electronic Equipment

Ning Qi
China Aeronautical Comprehensive Technology Research Institute, Beijing 101400

Abstract :

The development and improvement of high—-power microwave protection technologies for military

electronic equipment are of critical significance in enhancing the survivability and operational

effectiveness of the equipment in complex electromagnetic environments. Currently, the rapid

advancement of high—-power microwave weapons poses a severe threat to military electronic

equipment, with existing protection technologies still exhibiting deficiencies in terms of protection

efficiency and adaptability. By conducting in—depth research on the interaction mechanisms between

high—power microwaves and military electronic equipment, exploring novel protective materials and

structural designs, and optimizing integrated protection system solutions, the protection level of the

equipment can be effectively enhanced, providing robust assurance for the stable operation of military

electronic equipment.
Keywords :
mechanism; protective materials

military electronic equipment; high-power microwave; protection technology; interaction
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A Review of Research Progress on the Effects of Carbonation Curing on the
Properties of Concrete and Recycled Aggregates

Zhang Xixun
China Railway Design Corporation, Tianjin 300142

Abstract : Carbonation curing is a novel green curing technology that involves the reaction of CO, with calcium
compounds in cement-based materials to form calcium carbonate. This process significantly improves
the mechanical properties, durability, and impermeability of recycled aggregates and concrete. This
paper systematically reviews the basic principles and processes of carbonation curing. It focuses
on the role of carbonation curing in enhancing the strength, densification, and durability of recycled
aggregates, as well as improving the compressive strength and interfacial transition zone (ITZ)
performance of recycled concrete. Finally, the current challenges and future development directions of
carbonation curing technology are briefly discussed. These include process optimization, synergistic
effects, life cycle assessment, and industrial-scale applications, which aim to provide guidance for the
engineering implementation of carbonation curing.

Keywords : carbonation curing; recycled aggregate; CO, curing; concrete performance
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Fig. 1. Reaction processes of accelerated carbonation treating RCAS.
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Fig.1 Reaction process of carbonation treatment
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Table 1 Comparison of pretreatment and carbonation effects on RCA in previous research and current study

K= (%)

s AR Tioaw e wRaal B
Direct carbonation 5-20 mm 6.85 5.65 17.5 Kazmi et al. (2020)
Acid—treated & carbonated 5-20 mm 6.43 6.1
Lime—treated & carbonated 5-20 mm 5.47 20.1
Direct carbonation 2.25-6.25 mm 4.93 4.25 13.8 Wang et al. (2020a)
Air—dried, lime-treated and carbonated 2.25-6.25 mm 3.91 20.7
Environmental-chamber dried & carbonated for 3 days 20 - 30 mm 4.62 3.14 32.0 Liet al. (2019)
Optimized ww spray & carbonation 5-10 mm 7.73 6.53 15.5 Current study
10 - 20 mm 6.66 5.90 11.4
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Research on Management and Control Strategies for Construction Progress of

Water Conservancy Projects
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Abstract :

Keywords :

The construction of water conservancy projects involves long cycles, numerous participating entities,
and complex procedural linkages, making construction progress management directly related to
investment control, project quality, and construction efficiency. Based on an analysis of the factors
influencing the construction progress of water conservancy projects, this study systematically explores
aspects such as plan formulation, dynamic monitoring, risk precontrol, and the application of digital
tools. By examining typical project cases, a progress control pathway of "goal decomposition—
process tracking—deviation warning—collaborative adjustment" is summarized. The study posits that
scientific progress planning, comprehensive resource allocation, real-time data monitoring, and digital
platforms based on BIM, GIS, and the Internet of Things are key to enhancing progress management
levels.

water conservancy projects; construction progress management; progress control; dynamic

monitoring; risk precontrol
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in Anchor Static Piles
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Abstract : In the design of anchor rod static pressure piles, the design and checking calculations of pre—
embedded anchor bars directly relate to the magnitude of pile—pressing force and the safety of pile
pressing. This paper focuses on the research of design and checking calculation methods for pre—
embedded anchor bars in anchor rod static pressure piles. Through an in—depth analysis of relevant
codes and theories, the roles and key design points of pre—embedded anchor bars in anchor rod static
pressure piles are elaborated in detail. Theoretical derivations and analyses are conducted on the
anchorage length, anchorage pull-out resistance, and tensile resistance of the anchor bars. Combined
with practical engineering cases, the proposed design and checking calculation methods are applied
for calculations, and their accuracy is verified through comparison with measured data. The research
results provide reliable methods and bases for the rational design of pre—embedded anchor bars in
anchor rod static pressure piles, contributing to enhancing the design reliability of anchor rod static
pressure pile projects and the safety and stability of pile pressing construction.

Keywords : pre-embedded anchor bars; anchor static pressure piles; the bond strength between anchor
bars and concrete; anchorage length; anchorage pull-out resistance
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Calibration Method for Angle Gauges and Its Uncertainty Analysis
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Abstract :

Angle gauges are commonly used measuring instruments in fields such as engineering and

manufacturing, and precise calibration methods for angle gauges are of great significance in ensuring

measurement accuracy. This paper explores the fundamental principles and operational steps of angle

gauge calibration, compares different calibration methods, and focuses on analyzing the measurement

uncertainty of angle gauges in practical applications and its sources. Through experimental verification

and data analysis, recommendations are provided for improving calibration methods, along with

a systematic analysis of their uncertainty. The study reveals that selecting appropriate calibration

methods and enhancing the precision of measuring equipment can effectively reduce measurement

errors in angle gauges and improve the accuracy of angle measurements.

Keywords :
analysis

angle gauges; calibration methods; uncertainty analysis; measurement accuracy; error
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Abstract :

This paper systematically explores the application strategies of grouting technology in geotechnical

engineering construction, analyzing the principles and classifications of grouting technology. Combining

application scenarios under different geological conditions, targeted strategies are proposed from

the dimensions of construction process optimization, material selection, and equipment configuration.
Through the analysis of grouting effects in typical engineering cases, the paper discusses key points
of quality control and solutions to common problems, and looks forward to the development trends
of intelligent and green grouting technology, providing theoretical and practical guidance for grouting

construction in geotechnical engineering.
Keywords :
quality control

geotechnical engineering; grouting technology; application strategies; geological conditions;
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Practice and Development Trends of Green Geotechnical Investigation
Concept in Civil Engineering
Chao Zhe
Jiangsu Geological Engineering Investigation Institute Co., Ltd., Nanjing, Jiangsu 210000

Abstract : In the current context where the concept of sustainable development has been widely and deeply
recognized by the public, there is an urgent need for the field of civil engineering to transform its
traditional development model, giving rise to the concept of green geotechnical investigation, which
has garnered significant attention. This paper focuses on the application of this concept in the field
of civil engineering, first providing a detailed account of its practical application in an industrial
construction project, covering aspects such as project overview, optimization of investigation
methods, environmental protection during on-site construction, and green utilization of investigation
results. Through the analysis of this real-world case, the operability of the green geotechnical
investigation concept is demonstrated. Subsequently, the paper further and comprehensively explores
the development trends of the green geotechnical investigation concept in civil engineering, aiming to
provide theoretical references and practical guidance for the civil engineering industry to achieve the
integration and unity of economic, social, and environmental benefits.

Keywords : green geotechnical investigation concept; civil engineering; practical application; development trends
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Research on Seismic Dynamic Response Characteristics and Reinforcement
Measures of Rock-Soil Slopes under Complex Geological Conditions

Sun Kunyuan
Jiangsu Geological Engineering Investigation Institute Co., Ltd., Nanjing, Jiangsu 210000

Abstract : This paper focuses on the seismic dynamic response characteristics and reinforcement measures of
rock—soil slopes under complex geological conditions. It systematically analyzes the classification
of complex geological conditions and their impact mechanisms on seismic responses of slopes,
constructs a multi—-dimensional analysis system that integrates dynamic constitutive models, seismic
input methods, numerical simulations, and model tests. Furthermore, it proposes the applicability, action
mechanisms, and optimized design methods for reinforcement techniques such as retaining structures,
grouting, anchoring, and vegetation protection in typical scenarios involving complex structures, rock—
soil properties, and hydrogeological conditions. Research indicates that complex geological conditions
exacerbate the risk of slope instability by altering the dynamic properties of rock—-soil masses and the
propagation patterns of seismic waves. The combination of numerical simulation and model testing
effectively quantifies the seismic mitigation effects of reinforcement measures, providing theoretical and
technical support for seismic design of slopes under complex geological conditions.

Keywords : complex geological conditions; rock-soil slope; seismic dynamic response; seismic
reinforcement
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Application of Anti-Floating Anchor Construction Technology in
Geotechnical Engineering
Yao Zhifeng

Jiangsu Geological Engineering Investigation Institute Co., Ltd., Nanjing, Jiangsu 210000

Abstract :

This paper delves into the application of anti—floating anchor construction technology in geotechnical

engineering. Taking a commercial complex project as an example, a combination of raft foundation

and anti-floating anchors is employed to counteract the buoyancy effect of groundwater of the

phreatic type within the site. The construction process encompasses key steps such as surveying and

setting out, drilling, anchor production and installation, as well as grouting and curing. By rigorously

controlling the drilling verticality and the connection quality of anchor bars, the quality of the pile

formation is ensured. During the acceptance test, 40 anchors were selected for inspection, with 38

meeting the requirement for the characteristic value of uplift capacity of 300 kN, and the two unqualified

anchors reaching the standard after pressure grouting replenishment.

Keywords :

geotechnical engineering; anti—floating anchors; acceptance test
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Research on the Digital Renewal Practice of the Ancient City of Gusu from the

Abstract :

Keywords :

Perspective of the Metaverse

Chen Siyi
Suzhou Surveying and Mapping Institute Co., Ltd., Suzhou, Jiangsu 215000

As a World Cultural Heritage site, the digital renewal of the ancient city of Gusu faces practical challenges
such as fragmented historical data, superficial tourist experiences, lack of community participation, and
mismatched technology supply and demand. Based on the theoretical framework of "coexistence of virtual
and real" in the metaverse, this paper constructs a four—dimensional optimization path encompassing
"data integration, experience innovation, community co—construction, and technology adaptation." The
research indicates that through standardized historical data management, scenario—based narrative
design, institutionalized community participation mechanisms, and demand-oriented technology evaluation,
systematic protection of cultural heritage, in—depth tourist experiences, and sustainable renewal can be
achieved. This study provides a solution for the digital transformation of historical urban areas that is both
theoretically innovative and practically feasible.

metaverse; ancient city of Gusu; digital renewal; cultural heritage protection; community

participation
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Teaching Research on Rapid Drawing of Internal Force Diagrams for Statically
Determinate Beams Using the "Graphic Characteristics” Method

Zhao Yongsheng
Department of Architectural Engineering, Huaibei Vocational and Technical College, Huaibei, Anhui 235000

Abstract : The drawing of internal force diagrams for beams, as a prerequisite for calculating the strength and
stiffness of beams, is also a key and challenging point in the teaching of the "Architectural Mechanics"
course in higher vocational colleges. Based on years of teaching practice, this paper proposes a
method for drawing internal force diagrams for beams—the "Graphic Characteristics" method. Its
principle is based on the differential relationship between loads and internal forces and their impact on
internal force diagrams. According to the curve characteristics of shear force diagrams and bending
moment diagrams on beam segments under different loads, the shear force diagram is first drawn,
and then the bending moments at characteristic points are calculated based on the area under the
shear force diagram, thereby drawing the bending moment diagram. This method is applicable to
drawing shear force diagrams and bending moment diagrams for beams under common loads, with
clear principles and being simple and efficient.

Keywords : statically determinate beam; shear force diagram; bending moment diagram
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Risk Assessment and Emergency Management in the Risk Elimination Work
for Existing Buildings
Li Dong

Tianjin Hebei District Real Estate Service Center, Tianjin 300140

Abstract :

Risk elimination for existing buildings is a critical task for ensuring urban residential safety and

preventing safety incidents, with its efficient implementation relying on the collaborative support of risk

assessment and emergency management. This paper conducts a systematic study on risk elimination

for existing buildings: At the level of risk assessment, it first elaborates on its importance for early

identification of hidden dangers and optimized allocation of resources, then outlines the core process

of "risk factor identification—risk quantitative assessment—risk level determination," and conducts

a targeted analysis of the assessment differences between old brick—wood structures and modern

reinforced concrete structures. At the level of emergency management, it analyzes the practical paths

of emergency management from three aspects: system construction, response mechanisms, and

case comparisons. Finally, it reveals the intrinsic connection between the two, with risk assessment

providing data support and plan guidance for emergency management, while emergency management

optimizes risk assessment methods through practical feedback.

Keywords :
hazards

existing buildings; risk elimination work; risk assessment; emergency management; safety

5=

FEEER EIRB UL, A s B REEAE G, (EHSIREATE . AN RMERER, 2affHah, HEHS.
VLR SRHON R R 7 2 4, TSN A dbie e it s . WA 5 = HEIS TAREA DN I OB, FOERE T

PRSP RIS A,

Pt EESRE, NSRBI, SRt FNS NN, AR SR

—. BREEEHRE T ERRBEITEG

(—) RBEIFENEEM

EBEIEA R BEA B B RS AR AR PRy, HE ZE R
FERFHE AR R B MR ET U 5 PR e e BB s
FERAGE . ARBFERNNEZTI, EEAEA RN %4
P, FHARBEIINBIANTX N, AR SEr-Eiy 2 ad
W SRR, AT EAS T4 b5 Y 22 4R,

WREA SRS TR IR SR, NGRS Y150
TV, TS TR e M BAh, KU TR ZE R

Gy R SRR AR, BRI NG A AR VR S RS T
%, RIS 2T AR AT AR R GG R R

(=) REIFEERRE

PSS /2 BEAT b B AR IS T AR DAY, TR XU R
FRR L Rl AR XU B S5 0 2 = A SR i e o e
IF, #PREEBRE, HLEDIHES TR AR M X

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 079



#29RIZ | BUILDING SCIENCE

PR E AT, X HZIRBI TN FEEH . MR EEE . HRbs
H G2 Y R G HAVETE IR, 7EREA 552 e it T
o, TRIE (G K ERRE) (JGI125—2016) ZEMiyEingl
METHEA ., B A e K N, [N 2w
HESAE. MR B TAR. R EERENEKEE, DL
T ESRIE AL AR S AN IR 2, T IOR 4 T 6 AT A
BB GERNGTENRR, NIFE T IER s RS ¥,

TEUG PR 2R3 2t L, 5 R R 7 VT e U B AL T
fEUMRRRES R B S, Bk (AHP) 5%
BN (FAHP) %R 75k, Hoip By et i@
SEFIWTAEREI T SRR, BRI Z XU LA B 24N 2R, i
T S35 ARG D) SR (A B s DR S P R o Tk
A X 2, GBS R AL TSR 4G Ay
WELZEAZBE, AR I E, T EERA R
DG Al 4TS RS Y RIS P, R RS A 45 R 1 v
AE-E IBIO

VE RGP R e 28 BT, KBS S 2 e el i A
Tl A oy M A2, A IR SE RS AR LA Te 5, Bkl 4y
T IAE R B P AR S il 8 SCRRAR H L XU R 437 vk
o BRI IS KBS Qe LRI, RIS SEls . B SEdT
— RN, TEEAIRRIE R A G A SUHR A XK AR R
2, HARREE & MAHBUETER, e )RS RN
R H B S s RU =2

(=) ARXEREERRMEITFHE S

ANEHEFI G R KBS P R 2 ek, FHahe
FLEEH S A S R AT AT, Horh e (N A 530
FRAR A IRBE L5 A ) P B AR A o 28 [H G A4 o J2 P
EFERAGE, KB FRESR G RESH LR, X2k
FIRZ MRS AR R BBV R, K32 B R/ R MR AT
Wi, Sy HIBIESARTERL, AM IR, BiUEMReR 2, RRA
SR AT O, FHCRAE SR ‘BT YHE, W
P R R B %A s AR S TR ERR, PSS G IR 5
REEERHEA Y,

I AT TR T A o A X6 D B0 5t TR e S5 e
PR, S AR T T2 1 2 W T, {2
Jith L BT A N R S S HLS T AR e, T
I3 N RRAETARS) . HARRF LIS AT RN py 2 20 4
MEBE, F R UM RoR, SR B (%I 5 B BTN
PBlEeIHSs, HOHE T &gt Li e . (HAThREEE KAk
TERST TR, DU R 2o gt P,

—. BEEEHR T FNSEE

(—) NSEBEREE

o7 B FLR A A 2 R R R T e AN T Bl 2
B, Mo E TR S RG0S, MR R
A REIRE , ARGURINT . S TSR R A FLR R LA
ST, HAEdEE R A SRS AR o A
RIMENEET MIEIEEEIR, 456 BAR R R SR
ZHHTBE s SEFEMIBR I B AT AR, BRSNS

RERSAESLPRAL B IR ST . TN LY . FUZEAT A AE B 3T K
e, RV TUEALE] ., ALERAE DRI o)
&, MHIERRENR IR, To0eiE, BHGREIT5E
WHEZ B

[ B PR A T R AIROR SR =TT, H Y
Beft g AR SRIC I . LB TR T A, AR
AN RIS G AL B w7 5K e BE e T, ) T 57 TR 2 B <
i, FFUIRHE O S AR, BRI R S UU T RS P
P, MO, BORSCRME S IO EE, B3I AT NS
SERMEFS, SRIRRRR SRR,

i 5 AL PO 2B 5 ) I 7 SRR R P AT B PR 2R
o PR RA TP+ B, AP B 2k
‘NG, HPA DGR . P B AT &, TP
R ER . ZHUH AR SBIR R . IR A A AL R 45 B
P BAERS TARROR AL, SRR RS BRI S B R e DA ]
AP EREI T T 5

(=) B2 EIALa

57 ] S ATL i BT i e A v It 5 e e i (A%
PR, HARUE AR T S AL E A I B i I T
RS —4, WA T B H SR & 1770, 7T
VAR N B e B8 . TR Ik B I 45 0] P A A )
BROL B TSI R, RS AR E G A T e S I
I IR AR s AN AL I, ANy i . Rt
5, RSP A AR SR

FERAERE I, W S P 55 P 2 i REATLAR
HIROD IR o TR E B AR RN B R O TR 4, AR R
FA T BRI P 2 75 e SR B R O M R, X 7T BB T
RANRGT RN, TR0 As—mi R, 30 Fra m vt
FrAbEs TR FRpe s, W REREUR SR b, iR
o VAR TT IS 5 R EAL BRI BRI R, XK
PIARAENIFE TR TP TS TS I ERE, AR
FER RS T RS IRETE 5 )

[ b S 3 A I i LA R BT, I
e SN SR N S AR e I AL B A R I AT A R
HO BUZESE. 1O RURSE, X SR ) S TR AL IR T e
RKEEFT, DA GRERA I 2 e th SR AR L™ EUR A
PHENXEN, RMOemBURILER, JHEEERLRT TeR AR
BEASER DG I, @R, AN S S EOR T B E
R, BIERIE 8, S TR 52 B B 1
. ZIFERZEDCO TGRSR, HEEMETKELS
BRI DR A R Y S I 38 JE AR R A I 5 5
Jite, P A AR S AR ARSI S TR S

(=) HaEERGSF

WX R RO G RGOS LE AT, AT RLE— A8 R BE
A RS LA BB A IS AR, AR B AA 2k
o FERRINSBITTTE, TUCTH WA by B 2 4 B A TR Y S
T JREE T 0 565 ) R A LA R 5 R PO AL o X TR
T KERIEEEFEIWGRIRTI L, i s a5
PERPHIAS R, TR T NS EMR A S, 1Ak, T
WTDE RN PR & SR, s Tt 5 ik

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



B, TR TOERR At T s prbe, Ef i M S sy A,
ZSIATEEMCTG, SCB TR E K Brsh &, IF
TELRGERF PRI S T RN AT M X —SHIEW, 58
S 7 TR 2R e 2 MR S LR 2 PR 3K i G 15 S A
HZ.

IR, SRINTIEREE 3 - 77 SHREMA S AN 2
R S BRI 2 [, R PR ERTT PR Bk AR
SR, REEI BN ENE L eRE, F5
BB R E SRR Y N RS, MU RS
BN AR, HARRERGEREHE S T E, TR
BRI L B, 5 =TT BRI S WU IR Ty tunga) 7
FRERO TR ELE, T PRI R B — R
HIRIAT, FTRLEES HEUR O — 2 R a K P B A4
B, #REURBEB O S BIFAL I R R e M S TR A
TE GG, PN R B P R AR s SRR I,
FAEEHRE S LI T AR A X2 SEO A b7 2 HE
B TR TS

=. RGNS EENEER

(—) REFER NS EENESIER

SIS RS BEAT b B AR RS TR ERI PR, GRS B &
HHAUEEAEIE SR, B Rap ST, ATE e
PUIEAE 2 BN TR S R MR S5 4L, TN B i
[ AU SR AT R A . fES 2 s i T v, i
X EEOCHE AU P 2R R B AT, BB IR R Ll (o A (e AT
FIRET A, HE T B I 38 1 R 2 00 1 3 2 A B 500 L 7
FUL AN, PR DA B AN R 2B b 2 1 K
R WE NG [ B OS5 K9 2 S AN BN iR R - b5 R 1Y
ANERERETRNA, X S E T B T SR A A A,
AT R R

PR S BHRBCE T, KU I Al i 45 R BB 0% SEEURS AL D
B BN, WM R AR A B AR T TN

243t

B DI PR, AT s SRR R . X FAR RS T
A, TR R A 2 08 AR ERT IR ML BT, PAR XS 7]
REACLER SR [N, U PP g L A AR T 85T
SR, AMBEREE R A, U E SRR F U B 48 LR
TETSZRTANA ,  JRUS: - A AR, BT XU 4 0, S S 2 1
TRERAUETT AR, BHORE QU4 5 SLBR TR IGRT .

() MBEENREIT GRS

87 S R S B AR O AT B B R R 0 AR T, B e BRUXLE:
PSP AFERIR R ZAL, FRHE SRS 2 S PRAE 1Y, K
AR RE PG 7 A R it . AR RN AR “3 - 77 JHESH
WU AT, BRI T s B E B R E =
T3 BORIRSS WU EE WU A5 (AT, X 24 AL e 7 KU A A2 A
SRR IR LA IR KRG EIAT, TR
DRSSPy o AT BB A7 A (1 0 B XU PR 22 I B e A AN B T 1
W, XAESETEE NIRRT E S g ",

BEAh, R U R A S RS R oA U B 77 32 18 A A
TSR . FERCEIZEBI T, SIS L S R R S R SR S K
BEATAA RO TINS5, Al ATt R B A 77 3 R P AT T S
LU R SN GAPSE R VASRER L b S e G DV S
KRS PG N ARCEE, BIANEZ ST PP TR AR AL R
Grfide [, RS BLRAB7R T K PP TR AR I P 77 T A
JEo P, RSB AN MR PR S5 SR SR 4, T i
B AT e B TR o

=

. BRIE

WA b R RIS T ATyl e sy e —ERi” , K
Rt S AR ERC R B R RAF AL S A S F0E . K I 22
JLp BEARHE SRS, @ HB— R — g TR
SCBRRERTETCA, CH B RS b B 25 WA
BN MRS EO AR . W RALHEI G . AR5
&, WRERE PRI AR, FER

[1] YA . 7 B by S e AR R (R (0], -SRI L2022, 43(S01):126-130.

[20 52 | JulE | KBS | el . B5T FAHP (RER b2 SOt 122 4 RS REG LIS (). P8 B 22 Bea it (FARRIAR ) , 2023, 37(2): 28-33.

(31T . WEA R 2 A P BRI O PR B2 40T B e A BSEN (). HE B, 2022, (4): 73-75.

[4] FEERE . BRI R STE AL PR S USSR (). Z2R08IR L2024, 31(6):69-70.

151 5548 . A PR R R e e KU R (). 32 2% L2023, (17):80.
[6] FIJRER . BIATE A by LM 2o A HER S5 R0t 5 (7). FR IR |, 2023, (10):7-9.

[7] REERR | =R JE R L S R AR UG P S 2 A L (). e 4 L2022, 37(5): 46-49.

(B /53N B BT =A™ MR b3 R B A A T S B
9] JaIE . AT b3 R e BB HE B ORI ST 1), ZERUES 2024, 31(8): 166-168.

PURMIRERARSE “3 - 77 SHEHEC0H] ). hEREREE L2024, (2):18-25.

101 5t , kntfs . ZEMM TR bR 2SR T SRR U] TRERPREL 2024, (3):89-94.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 081



#29RIZ | BUILDING SCIENCE

SR LRI H A £ i) 5% AR M 5

&
BN EMERAESIERS 0, #nL B 312400
DOI:10.61369/ERA.2026010008

ANETEFRNTEFRTIENEPRAEHSEENERY, SFTHHEEFTUAENNRAEE TR, BEWNE

BEEENEARES. RAEFHNECERURIGRHNAHRTHAR, BHTSHERNRRECHSEERRR. FARRE
RGNS, WHHFESFER, FASRTHRAMEFRBHNRE, FRET RO, NIHEEEEMAREE.
HEE, NREFZE, ERERENABRRUSHRALALENRANRE, ARERRE, SENRNEFIRIREBS

WiREER T ENE M EEKIE,

ERTE; RAES; NEEE; MEEE; RREH

Research on Cost Control and Management Strategies for Construction

Engineering Projects
Wang Jinyuan

Shengzhou Urban Appearance and Environmental Sanitation Management Service Center, Shengzhou,

Abstract :

Keywords :

Zhejiang 312400

This paper primarily explores the importance of cost control and management in construction
engineering projects and analyzes common cost management issues prevalent in the current
construction industry. Through research on the basic concepts of project management, the theoretical
framework of cost control, and their practical applications, various effective cost control and
management strategies are proposed. This study delves into the reasons for cost control failures
through case analyses and comparative methods, and proposes optimized strategies such as full-
process project cost monitoring, budget management, and risk control, aiming to enhance overall
project efficiency and reduce unnecessary cost wastage. The research results indicate that reasonable
cost control strategies can effectively improve the economic benefits and management level of
construction projects.

construction engineering; cost control; project management; budget management; risk
control
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Research on the Seismic Performance and Mechanism of a New Type of Self-
Centering RC Prefabricated Shear Wall

Liu Xiangxiang
Chongging Institute of Engineering, Chongging 400056

Abstract : To address the challenges of difficult post—earthquake repair and significant economic losses in
traditional seismic—resistant structures, it is urgent to research new prefabricated structural systems
with controllable damage and rapid post-earthquake functional recovery capabilities. This paper
conducts a systematic study on a new type of self-centering reinforced concrete (RC) prefabricated
shear wall, focusing on analyzing its seismic performance and underlying working mechanisms.
Additionally, it delves into the mechanical properties and seismic performance of structural
connections, specifically examining the quincunx arrangement connection using cold—extruded sleeves
for reinforcing bars and the bolt connection with embedded steel components, providing crucial
technical support for the engineering application of such structures.

Keywords : self-centering shear wall; seismic performance; energy dissipation mechanism
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Discussion on the Repair Technology of Load-Bearing Beams in the
Reinforcement and Renovation of Old Factory Buildings
Cheng Junfei ', Pei Xinxin 2
1. China Municipal Engineering North China Design and Research Institute Co., Ltd. Henan Branch,
Zhengzhou, Henan 450003
2. Qidong Fangzheng Construction Engineering Quality Inspection Co., Ltd., Qidong, Jiangsu 226200

Abstract : In response to the technical difficulties in repairing load-bearing beams in old factory buildings,
this paper first summarizes commonly used methods such as bonded steel reinforcement, section
enlargement reinforcement, carbon fiber reinforcement, and prestressed reinforcement; Secondly,
explain the technical attributes, implementation steps, and applicable fields of each repair method;
Ultimately, new reinforcement solutions will be explored from the perspective of material performance,
technological level, and conceptual development, involving various aspects such as application
improvement of new composite materials, integration of intelligent technology construction, and
integration of green and sustainable concept restoration. In order to explore new methods for
repairing load-bearing beams in old factory buildings, and to achieve synergy between reinforcement
technology upgrades and low—carbon development.

Keywords : reinforcement and renovation of old factory buildings; repair technology for load-bearing
beams; multidimensional applications; innovation practice
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Construction of A Support System for Community Disaster Prevention and
Daily Life Circles
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WISDRI Southern Urban Construction Engineering Technology Co., Ltd., Wuhan, Hubei 430000

Abstract :

Drawing on the theoretical models of the "community disaster prevention circle" and the "community

fifteen—minute daily life circle," and integrating disaster prevention characteristics, this study constructs

a spatial model of a community disaster prevention and daily life circle centered around a medical

assistance system, a daily necessities support system, and a health activity system. To support the

disaster prevention and daily life circle, three major support systems are proposed: the community

transportation support system, the community smart support system, and the community infrastructure

support system. Each system is systematically constructed, with improvement plans, application

strategies, and technical methods proposed to advance research on new technologies and methods

focused on disaster protection, making them more forward-looking and human-centered.

Keywords :

community daily life circle; disaster prevention; support system
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The Application and Accuracy Verification of Artificial Intelligence Technology
in the Rapid Estimation of Construction Project Cost

Zhang He
Tianjin House Appraisal and Architectural Design Institute Co., LTD. Tianjin 300381

Abstract : Rapid estimation of construction project cost, as a core link in the decision—-making, design and bidding
stages of engineering projects, its efficiency and accuracy directly affect the investment benefits of
the project. Traditional estimation methods are limited by data processing capabilities and reliance on
experience, making it difficult to meet the complex and ever—changing demands of modern construction
projects. Based on the algorithmic advantages of artificial intelligence technology, this paper deeply
analyzes the core demands of rapid estimation of construction project cost and the limitations of traditional
models, systematically expounds the application logic and model construction process of core technologies
such as BP neural network, random forest, and support vector machine, builds a multi-dimensional
accuracy verification system, and combines engineering practice scenarios to analyze the effectiveness of
verification methods. Finally, the optimization path for the application of technology is proposed, providing
theoretical and practical references for the in—depth implementation of artificial intelligence technology in the
field of engineering cost.

Keywords : artificial intelligence; construction project cost; quick estimation; BP neural network;
accuracy verification
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Digital Technology Empowers Full-Process Quality Traceability and Control
in Concrete Construction of Super High-Rise Buildings

Mai Guangxian, Li Zewei, Chen Zeran

Guangdong Jianke Construction Consulting Co., Ltd., Guangzhou, Guangdong 510599

Abstract : This paper focuses on the quality traceability and control throughout the entire process of concrete

construction in super high-rise buildings enabled by digital technologies. It analyzes the six core

stages of super

high—rise concrete construction and quantifiable quality control points at each stage,

thereby constructing a digital implementation pathway for the entire process that includes "raw material

traceability — production and transportation monitoring — pouring and vibration management — curing

monitoring — inspection and acceptance integration." Through technologies such as BIM, sensors, Al,

and QR codes,

real-time parameter collection, risk early warning, and closed-loop control across

various stages are achieved. On this basis, a digital platform comprising a data center and digital

twin is designed, integrating four core functional modules: traceability, monitoring, analysis, and

collaboration. This platform breaks down data barriers across the entire chain, enabling visualization

of the construction process, traceability of operational parameters, early warning of quality defects,

and efficient mul

ti—-party collaboration. The proposed solution effectively addresses the challenges of

quality control in super high-rise concrete construction, providing reliable technical support for project

quality and safety while enhancing construction efficiency and management precision.

Keywords : super high-rise building; concrete construction; digital technology; quality traceability
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Analysis of the Application of Building Information Modeling (BIM)
Technology in Building Construction
Liu Min
Central-South Architectural Design Institute Co., Ltd., Wuhan, Hubei 430060

Abstract :

As a vital pillar for the digital transformation of the construction industry, Building Information Modeling

(BIM) technology is being profoundly integrated into the entire process of building construction. Through

3D modeling, information integration, and collaborative management, BIM enables data sharing and

dynamic updates across the design, construction, and operation and maintenance phases, effectively

enhancing the visualization and construction management efficiency of engineering projects. During

the construction phase, BIM technology can be utilized for schedule optimization, cost control, clash

detection, and safety management, thereby reducing construction errors and resource wastage, and

promoting refined project management and the development of green construction. lts comprehensive

application has significantly propelled the intelligent and information—driven advancement of building

construction.
Keywords :

building information modeling (BIM); building construction; information-based management;

intelligent construction; collaborative design
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Application of Green Building Materials in Electric Power Civil Engineering
Construction to Reduce Environmental Impact

Chen Xiaozhong
State Grid Shanxi Electric Power Company Datong Power Supply Branch, Datong, Shanxi 037000

Abstract : Power infrastructure construction exhibits distinct characteristics in material input and environmental
impact, making green building materials a crucial driver for industry decarbonization and sustainability.
This study systematically analyzes the development trends, implementation constraints, optimization
pathways, and practical effectiveness of green building materials in power engineering, given the
sector's structural complexity and stringent durability requirements. The research highlights their
significant value in reducing environmental burdens, enhancing structural performance, and optimizing
construction processes, while addressing challenges including incomplete technical standards, high
cost structures, supply chain instability, and inadequate construction compatibility. By establishing a
full life cycle assessment system, improving digital material selection mechanisms, and strengthening
supply chain coordination with standardized institutional frameworks, feasible pathways can be
developed for deeper application of green building materials in power infrastructure. These materials
will propel power construction toward higher levels of green development and quality enhancement.

Keywords : green building materials; power civil construction; environmental impact; sustainable
development; low-carbon engineering
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EmpiricalStudy on the Renovation and Design of Traditional Scenic Areas
Combined with Ethnic Styles — A Case Study of Dali Butterfly Spring

Zhu Hangyu

China Nonferrous Metals Industry Kunming Prospecting, Design and Research Institute Co., Ltd.,
Kunming, Yunnan 650224

Abstract : Taking the renovation of the traditional Dali Butterfly Spring Scenic Area as the core empirical research,
this paper constructs a style design framework for rural revitalization in ethnic areas featuring "gene
extraction — systematic translation — scenario implementation" based on the theories of semiotics and
landscape planning. By deconstructing five categories of core genes including the Bai nationality's love
culture, intangible cultural heritage (ICH) craftsmanship, landscape ethics, Benzhu belief (indigenous
belief of the Bai people) and architectural construction, the paper explores the contemporary value of
cultural carriers such as the "Raosanling" festival, the painted decoration of Bai traditional dwellings
(a national-level ICH), and the "Three—compound and One Screen Wall" architectural form. It
innovates the planning paradigm of "Butterfly Image Master Plan + Bai Village Texture", and combines
the renovation of the original tourist routes and landscape nodes of the scenic area to realize the
transformation of cultural genes into love-themed scenarios and ICH experience spaces. This
research addresses the predicaments of homogeneous styles and insufficient cultural recognition in
traditional scenic areas, and provides theoretical and practical references for rural revitalization and
the upgrading of traditional scenic areas in Southwest China.

Keywords : cultural gene; rural revitalization; style design; ethnic areas; Dali Butterfly Spring
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& E : CTCS-3EIFEETEHRS (LUTEMCIFIZRE ) EEEHRBMNZTEEENEETEEHNRSE, REETHA
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Research on the Disposal Mechanism for CTCS-3 Wireless Timeout Faults
Wang Yueting', Zhao Xinggiang', Zhao Xue', Ma Yanbo', Zhang Zipei®
1. China Railway Jinan Group Co., Ltd. Electrical Department, Jinan, Shandong 250001
2. Beijing Dingxingda Information Technology Co., Ltd., Beijing 100071

Abstract : The CTCS-3 train operation control system (hereinafter referred to as the C3 train control system) is
the main train control system for high—speed railways and passenger dedicated lines. The reliability,
effectiveness, and service quality of the system operation are crucial for railway transportation safety
and efficiency. However, the C3 train control system involves the interaction of on-board equipment,
ground equipment, and GSM-R network information, and its various system settings are scattered,
which can easily form information islands. For the analysis and attribution of responsibility for specific
faults, it is necessary to trace various interface data, which has a huge amount of data and a complex
fault analysis process, resulting in a significant increase in manpower and time costs. This article
explores in depth the analysis mechanism of CTCS-3 wireless timeout faults, aiming to standardize
the analysis process and related work of CTCS-3 wireless timeout faults in railway bureaus!. By
integrating big data technology and intelligent analysis technology *®, the CTCS-3 wireless timeout
integrated joint analysis information platform is researched and constructed. It is equipped with
communication and signal professional joint analysis engines, accurately locates faults, and effectively
translates business data according to standardized specifications, effectively overcoming cross
disciplinary analysis barriers, improving business analysis efficiency and accuracy, and providing solid
technical support for network operation and fault handling.

Keywords : wireless timeout; intelligent analysis; joint analysis; analysis engine

515

TEH CTCS-3FERG NI OARRSY, GSM-R RS T REEFEME . P17, dEmE . WEGS . sl f el
RGNS HARN LT, FOsfTimr sttt . AR Skt i 2o e BA R0 . i, P E SRS ARIERT CTCS-3 Toaeti N st
(L, ST “POPREAE" EERRIRE, A0 “PROEOATT CPRORETTT CPRREIRT PR .

B 7R A s IR RORTE BRI LSS U T 2 B, B (RS S B 2 P 7 2R % o o JRTTT, ke S
MARGOHEE, RRE O S—hafe, BERERLE, B EEMTE, @A TR IR G AT, MELLER AR

e WA ERZ (1974.12-) , B, WHRFEA, K¥EAH, GRIRT, AT W NAFRBARHES THE.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 111



BB F5i@{SI#2 | ELECTRONIC AND COMMUNICATION ENGINEERING

TR o

PG, ASCHEH CTCS-3 oLt IR AL S HLA], A3 CTCS-3 TRt — UL & e (LURER—MEER )
SEBLEE LY, CO BRI S5 e R GBS

WE. FellBa o,
BRSO

RENS TR, NSRRI 2 2R R 4t

—. CTCS-3 LB HfEt EN IR

HHT, ABRERRER A D S S R A i S IR T
T TR, JFOI T Sk S R YIRS AT L
o HSEHH I THTIAL, BAHXME, BEBALS
BB G TR, HLUER, RBC LR @& mtHE
M. EREE, VESCRR . TR ARG AT TR
FERMA T EEE =07 N (IS ES ) TRt
Gt ST Bk L 5 Ml S R 40T B B4l 55 RO A LS HLA
B RS =07 AR T BB R AR R 2 K
B T R AT S A B TR AIE AR, 7R
SO TCEGBIN RO AL ERLERET TIRARS, AT AT

(—) PTREREY

ARG EE A0, BREE . 8 ATP., {2 RBC
= AS SN EG T SIS, BESHERE
I X R I B TR SHEHE I, S ERE
ET LSS, SO N ELN AT ST, AT IR R
BT RPN E L ERAR AN 1R

BRERERRA BEM, ZFHM, RBCUSHTIHARE

BEM, ZFHM, RBC UALEHHE BEBERRLE |

_e'?q_\e._.-_._.._..v_.._i

LR b e BRI PRSIt

9 e @

(=) L EHIBIREN

INIE e

R CTCS-3 TR T bttt & S Rk
HH TR, RIS AT LSS BRI LI, Gi—H2ERIR
3, DMEARIE IR T AT, WSS ATEURELR G T GSM-R
W% 7k ATP, Hulfi RBC =N E, G mmEEdE .
IR . RBC R UM O, 14005 B4 2 Bk,

2. B A

Bt B AR IER CTCS-3 LB I A iR S 2, Ak
15 ARG RIS T C3 AT R M A T s . 2Tk

BT

() ZeEBIK: LMK, SRIBIER . BBt TR

(QRBC &2ltk: (1% RBC 514, RBC #4HK. FTlEZkis. RBC
lbeA R

@) By B VERFEFTR, EX (LAC) | /NXFRIR
1 (CL) . RIRLRE . RF . AR . mlnmhUEe (5
X BT ) A5

4 PRk SCRUETNX . PR TR
RIBZR, . IR BARTE

O) MLZEBNK: €fF CTCSID, FRL, M4, E~. i
JRBL. R RS IEER .

/ crcsafaana | / Gsmrmz | | crcsssewmira |

1 AFI TGSV
LOG (AT 4
JRU S

@ JRU
FaflB: CCALE (LA, L3
|

|
UM%[:]
F;{T;&m‘ ; ‘ |

e (Hkabmy) -
5. ik

=2 smsEm
(=) AREREmREL
CTCS-3HIRALZW M GSM-R (%%, 74 ATP, i RBC
SIERNZE, BT =R AR CTCS-3@ Nt T H5hiR
B, R AE C3B I I 48 5 A0 Abis MR,
HER A3 TR RS FCOD FOCFERIR . AR 2 ik
AFRAT C3 IS M U R 43-2sbriafis, Mhfr CTC3-3 Tt
WA G —
(M) PirREmEL
FEBN R B AT HOR S5 L AT AN T4, ST 4k
AR R A BRI & B R SRR AR K, —#EE B4Rk
ST kbR / 3L, BFEMRATIECE, A& RS
BN = S N4 TN/ 4 S N 07 B T € 0 A e D DS
SO = (SN
(R) FitainimEl
R SEBRGE A B AR, T 6 G T 4 B 1 e — Bk af,
JER AR TG 48T LAF . Gavh oA LA F 55 7 4
EH
LEHER, DUEEKFEI CTCS-3 L4 N 4%
DUIRMASE
2. BHET, VEERES CTCS-3 &M FF N 24 ES:
THMER, IR LIXIZHE A G A 2 I bR A

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



—. CTCS-3 &8N —F LB S S A XA
YRR

—AT B EIETHEEAEETE, BeEfE, F5%0a
A BIEA SR TR, ST Sl CTCS-3 704k
BN RIS W, B2ESBE T RSO IR R PR 41
MASCITGE, LA T JEERA

L M S5 M NS S HUR B A o X R EUE R
BATRART, ZEF A shie M F Sl AT diek, it
—EG— LSS HR AR G A

2. ML 5578 FAR A ST R Y FOR R, JFHESZ R R Y
R SR . AT S I8 A2 T FL 55 M S5 A SRSt vh e A
FEEEPEL, SR M A bT, SRGCEHIE R R RIS
HEM S5 A BARASFRAE I s [N, X slefr iy Y v A A 0l 5%
WO ER BT IR M, RN, IR A TSI
P IEEAR, MR I A

3 B EOR . ARSI T e g N R ISR oK, U
TR AT LSS, R BR i — R — BRIz 7T
i — s s — IR TSI TR . R
A BT FTA BRI RS EGS Erisc . BETHIN/32875
RS SS U 8

4 RBARAEIRE AR . ABTFER IR AR LT FIE
B, P KA AL B ;- RN, ik s S Al
S ZRIS Amib B RN, AR TR AL

=. CTCS-3 &I —f LEBx S A FEHRARN
MRS

(—) CTCS-3 R4 BN — A LB E S LR ARREIEIT
i

— MR RECFA i Web WSS . BRI ARSS 7% |
HARAT Ok M 55 2 AR S ML R LA Bl S B 2 I 18] 3
Fizse

| R 1 TmomnE

o dAd

Pl vemmiEsE2 aﬁn#mﬁaw HIETIIBSES |

BURE

‘K.

BOENESR MERF

3 FERE

(Z)CTCS-3 &N —AKBRERhEAINER AN
(73

A IR B AEBT AR B O B S AT P 6, (B E
&, BB IIIE, BT 4. RBC, GSM-R =75 &4
W, KA S BER RIS AT RN PR R e
BL” I SR SIS R =004, Seal
CTCS-3 TN GEL W 0 AU — G- B IO RE
A DHTHETIGE, 56 R NG AT iRe, Ien kiE
SRS YIRE, SO IN BRI A B i AN s
iz,

1 — R B R S5 AT 2T

— (MG R E ARG, W GBI,
T, HATPELIERE . F5 2 B 55 T b oA i R
fFEAA L,

) MBEFEN . RGEFFPIFH RS B A7 20, — 2 EM T
AIMHESHFERRER, S AREHERHEE B Excel 1L
-, RGeH B TR SERUE B

@) TGy BB 453, RBC M UM 208, #
Gz B B B AR, SCEI CTCS-3 704k
TRHS R IR BB HT o AT DS A BRI AT 2516

(3) B TE . AT AR O IR J5E DR PO P S e A3
B T, RABR T A ATE IR, R M — BRI SRR L
MO R, BT, SRS A R S I (e R
TR EEE ) ste ety (G, F#. RBCS%, Rir£ik),
TR S DT e B A

(4) PR AL, CFE T R HURE R R 4 s b
i, FEMRRT, AHOCTHTIT TC SRR B A B 7, JERE
O P ERE I I THE T PRIC R TSRO A B S rE 5T
FRICATERRASIN, 7 PR R 1% eE ) Fe Z fe

(B) WCIE U R . g e L A A P 56 B JR P U R 2 R
S

2. REHREIA

TR — RS, B, CTCS-370 22 48 IR i s 52 )
S, AR REIREIR A, BT 45 U AR SR
M, SR TR N B AL S T T A BB

(1) %0 bA% . RGAREPIFIZBHEA TT — &P
HrrOEEC SR, A AT FE SR L% PR R NS SR (S
ST PAGHHI G0t . BRI, PR e b
FHEOr . BrERRIT. BRI AR DAL R # S S 5L,
PUMET RS0 S5 L I 2 A FE SR 30T

@) FEIHEZ: O EROITES G R, HEtE
TN BI O B REASA M, WP DAL [E, IR A
il z et

(3) Iy ERTEHGEN BT 20, P A
NP R BT R R F B T2 R, MR A Rerp 54
SCRHRSTEZ L 3

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 113



BB F5i@{SI#2 | ELECTRONIC AND COMMUNICATION ENGINEERING

3. g5 sRAT

TE— RS- X =) CTCS—3 T2 I e gt 17 43 A7 1 3
e, ST ACRE A AR, RS g TS
GHT

() SRREEG: i oepas . S TRen . i
FEAL SRR I LUR A 15 W R R SR P A T R e vl T
B A E R R TR

@) HpESET T W ARSI, LRSS DXESE
P WIS R G LA R NS SRR R, I Ge T A B
TSR e I S R b, RIS 2 B A TR TR 1 40

() RPIGETH T BGOSR E TR BT T 240
Br, GG E . THEEGRENST, DTSR R
WL, Frm b FER R RO

243k

M. it

ABFFEE T CTCS-3 AR IN I AT S AL AL, &
5 8% 7 CTCS=3J0 Lk I B 1) 43 A7 3 et B AR B A
Higfs G EH . ANsEE R A IR AR S
A, P CTCS-3TEZBIN U — LIk G M P&, IF
X6 MR E TR AT . WIFEHRHH, — (RS TP
BHIIREE A EEAA . — R, kSR A T e
G KREARAG S TERAMEER S, AR T
B LA TS5 IO RERS:, O RSB Rt e At IR AL T IR S
AT F

[1] FIF4H CTCS-3 TN HAIFSE 1), Bl & (55 ,2017,53(01):72-76.DO1: 10.13879/].issn1000-7458.2017-01.16499.
[2] 230 . RER AR B R FRIESSEBATALA R [Cl// i [ PRRH R SR SIS Al £ V2 A 2 | T SHUEZCIE 2024, #RRHRRHEARAT] ;2024 :32-36.

DOI:10.26914/c.cnkihy.2024.029041.

[3] BEfRAR . BT HURIZIEN CTCS-3 ARG TCAG NS (D). ALEASIE A |, 2023.D01: 10.26944/d cnki.gbfju.2023.002346.
[4] ZR205% . BT AP A1 R GE N AR B 298 (D). 22 MBS AA: L 2022.D01:10.27205/d.cnki.gltec.2022.000452.

[5] 2255 | BT NI BB BRER (55 RGTHUEIZ W 315 1], ASIEIIIE | 2025,42(06):31-33.

(6] A=£15% , kRIS . Pl it FL S5 1 A B S A BE SR AT R AR (D). BRI SEMLRE A, 2021,30(12):5-8.

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



A » » 25 Yy, /
SR Y R Gl 155 1 R G UL B e aR e
A, BRFHA
EtzeBibEREERT), WK BE 264300
DOI:10.61369/ERA.2026010028
i E . EZANFARRBIERMAENXEBEMSE, HREBESTHREERERRENAHREATERREE L,
SEMRIPRG RN EFRAEERIZEERIA. BIEEHEIEEEBRERELEETTERNROER. AXET
BRI TMERKARESESE, FASRTHIRAERRRE. DS, FEEERAEREHEFEZNRER
B, REMMIRE T RARNASIE, BHISSERENF. RERMNEREE. RAEMRAEAZESE. B8
WA SEERE. HERRERSTNL. HM EBEEENA. MERENSRESHITEMLEI.

X 8 A &R BRE; TURPRE; NERE; B 5

Analysis on the Localization Optimization Path of Access Control Subsystem
of Nuclear Power Plant Physical Protection System

Pan Hang, Duan Danyang
State Nuclear Power Demonstration Power Plant Co., LTD., Weihai, Shandong 264300

Abstract : As a critical infrastructure component of national clean energy strategies, nuclear power plants play a
vital role in ensuring national energy security and public safety through their safe and stable operation.
The access control subsystem within physical protection systems serves as an indispensable core
component in preventing nuclear facility sabotage and blocking illegal transfers of nuclear materials.
Based on daily operational practices of nuclear power plant access control systems, this paper
thoroughly analyzes prominent issues in current systems regarding redundant configurations,
functional implementation, compatibility, and system integration. It systematically proposes targeted
optimization recommendations, including: implementing dual-machine hot standby mechanisms,
enhancing equipment-level security protocols, optimizing dual-door interlock logic, improving biometric
recognition technology compatibility, refining testing and coordination processes, advancing system
integration and visualization, promoting the application of national cryptographic algorithms, and
standardizing installation procedures.

Keywords : nuclear power plant; nuclear security; physical protection system; access control system;
localization; compatibility
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Construction and Application of Smart Construction Site Safety Management
System Based on 5G and Internet of Things Technology

ShiYa
Nuclear Demonstration Power Plant Co., LTD. Weihai, Shandong 264300

Abstract : With the accelerated digital and intelligent transformation of construction projects, traditional site safety
management has become inadequate for modern engineering safety requirements due to complex
environments and lagging supervision. Taking the "Guohe No.1" demonstration project as a case study,
this paper explores innovative applications of 5G and IoT technologies in smart construction site safety
management, establishing a comprehensive safety management system covering personnel, equipment,
environment, and emergency response. By integrating key technologies such as 5G networks, lIoT sensors,
Al image recognition, and personnel positioning, the system achieves real-time risk perception, intelligent
early warning, precise control, and traceability analysis. ["! Practical implementation has demonstrated
that this system significantly reduces on-site violation rates, identifies over 30,000 potential hazards,
prevents numerous safety incidents, minimizes construction suspension risks, enhances intelligent safety
management capabilities, and improves operational efficiency, providing replicable practical experience for
large—scale complex engineering safety management. #

Keywords : 5G technology; Internet of Things; smart construction site; safety management system; Guohe
No.1 project
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