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Research on Construction Management and Quality Control of River
Regulation Projects
Hu Xingang, Dong Mingming
Jiangsu Huaiyin Water Conservancy Construction Co., Ltd., Huai'an , Jiangsu 223001

Abstract : River channel rehabilitation projects constitute an essential component of hydraulic engineering,
encompassing multifaceted challenges including construction management and quality control.
Numerous issues persist in construction management, necessitating innovative methodologies and
technologies to ensure both quality and schedule compliance. The design of quality management
frameworks should emphasize coordinated efforts across four key dimensions: project planning,
construction techniques, resource allocation, and workforce management. Concurrently, environmental
protection and occupational safety serve as critical safeguards for sustainable project development.
Effective collaborative innovation approaches that integrate environmental considerations with safety
protocols enable engineering projects to achieve superior construction standards and ecological
benefits. Comprehensive application of management technologies and measures is essential to ensure
successful completion of river rehabilitation projects and their long—term stable operation.
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The Impact of Temperature Stress on the Flatness of Emery Wear-Resistant
Flooring and Construction Countermeasures

Yan Hucheng, Ren Huawei

China National Chemical Engineering Heavy Machinery Corporation, Beijing 102600

Abstract :

Emery wear-resistant flooring is widely used in industrial plants, warehousing logistics, and public

building ground projects due to its high hardness and wear resistance. However, the issue of flatness

deterioration caused by temperature stress is prominent in practical engineering. This article starts

with the mechanism of temperature stress and emery wear-resistant layer, analyzes the specific

impacts of temperature deformation, temperature cracks, and stress accumulation on floor flatness,

and proposes construction countermeasures such as mix proportion optimization, setting of expansion

joints, and curing process based on engineering practice. Finally, through typical cases, the key points

of construction quality control are summarized, aiming to provide reference for similar projects.

Keywords :
countermeasures

emery wear-resistant flooring; temperature stress; flatness; crack control; construction
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Research on Optimization of Anti corrosion Coating Process and Protection
Effect for Industrial Machinery and Equipment Facilities

Yang Hai
Tianjin Binhai Concept Human Resources Information Technology Co., Ltd., Tianjin 300450

Abstract : The corrosion problem of industrial machinery and equipment facilities seriously affects their service
life, operational safety, and production costs. Anti corrosion coating is one of the most economical
and effective protective measures. This article addresses the problems of non-standard pre—
treatment, poor selection and compatibility of coating systems, lax construction process control, and
incomplete quality inspection systems in the existing anti-corrosion coating process for industrial
machinery and equipment. A systematic process optimization plan is designed from four core links:
pre—treatment, coating system and structure, construction and curing parameters, quality inspection
and process control. Through comparative experiments using Q235 carbon steel as the substrate,
neutral salt spray test, physical and mechanical performance testing, electrochemical performance
testing, and microstructure analysis were used to verify the coating protection effect before and after
optimization. The experimental results show that the optimized anti—corrosion coating process can
significantly improve the corrosion resistance, adhesion, hardness, and wear resistance of the coating,
reduce the corrosion current density, and improve the coating density. After 1000 hours of neutral
salt spray test, the corrosion area of the coating accounted for less than 5%, and the protective
effect was significantly better than traditional processes. This study can provide theoretical basis and
practical reference for the engineering application and optimization upgrade of anti-corrosion coating
technology for industrial machinery and equipment facilities.

Keywords : industrial machinery and equipment; anti corrosion coating; process optimization;
pretreatment before painting
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Application Analysis of Digital Twin Technology in Pump Station

Abstract :

Keywords :

Operation Management

Zhang Yedong, Bi Min
Zhejiang Qiantang River Basin, Hangzhou, Zhejiang 312300

Objective: To address the operational challenges of traditional pumping stations and explore
the application path and effectiveness of digital twin technology in the operation management of
pumping stations. Method: The study used the concurrent operation data from the first year before
the technology application (January 2023 — December 2023) and the first year after the application
(January 2024 — December 2024) as the comparison benchmark. Taking this hub as the research
object, based on the existing 1419 monitoring and sensing points of the project, a "perception —
transmission — modeling — application" four-layer digital twin system was constructed. Through the
deployment of intelligent equipment, the establishment of virtual and real models, and the development
of application modules, the entire process of intelligent operation and maintenance was realized. Core
indicators before and after the application were compared and analyzed, and verified statistically.
Results: After the technology application, the inspection time before the unit starts operation was
shortened by 83.3%, the accuracy of equipment fault identification increased to 95%, the processing
time was shortened by 73.3%, the unit energy consumption decreased by 21.9%, the water supply
guarantee rate reached 99.8%, and the cumulative drainage efficiency during typhoon defense was
significantly improved. All indicators were optimized with statistical significance (P < 0.05). Conclusion:
This technology can enhance the operational efficiency, safety and economy of pumping stations,
promote the transformation of the operation mode to data—driven intelligence, and is applicable to the
digital transformation of various pumping stations.

digital twin; pump station; operation management; intelligent operation and maintenance;
indicator comparison
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Research on Precision Control of Automation Equipment Based on Fuzzy PID
and Al Fusion

Ma Jiwei
Hongfujin Precision Electronics (Zhengzhou) Co., Ltd., Zhengzhou, Henan 451162

Abstract : Inresponse to the lack of intelligence in traditional precision control methods for automation equipment,
as well as the poor adaptability and difficulty in dealing with complex working conditions of traditional
fuzzy PID, this paper proposes a precision control method for automation equipment based on the
fusion of fuzzy PID and Al. The article combines the dynamic characteristics of equipment and the
mechanism of error transmission to establish a dynamic model with parameter uncertainty, abstracting
the accuracy control problem as a trajectory tracking problem for nonlinear time-varying systems.
Constructed a perception optimization control feedback four layer fusion topology architecture
with fuzzy PID as the core control unit and Al algorithm as the optimization unit; Introducing deep
reinforcement learning (DQN) to construct a fuzzy rule dynamic optimization model to address the
problem of rule solidification; Adopting radial basis function neural network (RBF) to adaptively adjust
the membership function parameters and improve the adaptation accuracy of fuzzy reasoning to
nonlinear systems. Theoretical derivation has been conducted on the computational complexity of the
fusion algorithm, proving that its complexity is constant and meets the real-time control requirements
of devices at the millisecond level; Based on the Lyapunov stability theory, mathematical analysis
was conducted to prove the error boundedness and convergence of the system under time-varying
parameters and external disturbances.

Keywords : automation equipment; precision control; fuzzy PID; deep reinforcement learning
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Optimization Research on Gear Meshing Noise Reduction of Overhead
Gear Track Amusement Facilities

Wu Xingwang
Zhuzhou CRRC Special Equipment Technology Co., Ltd., Zhuzhou , Hunan 412001

Abstract : As the core transportation tool for theme parks and scenic areas' cultural and tourism equipment,
the comfort and quality of the overhead rack car are directly limited by the noise level of the rack
transmission system. This article focuses on the problem of excessive noise in the transmission of
a certain type of overhead rack car during actual operation. Through on-site noise testing, spectral
feature analysis, and orthogonal experimental design, the influence of key parameters such as tooth
thickness and pitch circle diameter on meshing noise is systematically studied. The research results
show that the comprehensive optimization scheme of reducing the tooth thickness by 0.5 mm and
increasing the pitch circle diameter by 4 mm reduces the meshing noise in the full speed range (1-15
km/h) by 10.2-11.5 dB (A), and the highest noise value is controlled within 78.67 dB (A), meeting the
requirements of the "Safety Code for Amusement Facilities" (GB 8408-2025). This article reveals the
synergistic effect of multiple mechanisms in noise reduction from the perspectives of contact mechanics
and vibration modes, and verifies the durability and engineering feasibility of the optimization scheme.
The research results have been fully applied on 15 sets of overhead rack and pinion cars in a certain
amusement park, providing quantitative basis and technical support for the low-noise design of the
rack and pinion transmission system of amusement facilities.

Keywords : overhead gear rail car; gear rail transmission; meshing noise; tooth shape optimization;
orthogonal experiment; noise control
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Shortcomings and Optimization Strategies for the Process Safety Management
System Construction of Chemical Enterprises in the New Era
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Abstract : Currently, although the framework of the process safety management system in chemical enterprises
has been generally established, there are still significant shortcomings in aspects such as full-factor
deep coupling, dynamic closed-loop operation, and internalization of safety culture. The root causes
involve the delay in the transformation of safety cognition, the structural imbalance in resource
allocation, and the resilience impact brought about by the change in industrial form. The solution lies in
constructing a integrated framework that drives risks throughout the entire life cycle, leveraging digital
technology to enhance the ability to manage dynamic risks, and through the cultivation of safety
leadership and periodic audits, promoting the transformation of the system from static compliance to
continuous evolution.

Keywords : process safety management; system shortcomings; deep constraints; optimization strategies
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Three-dimensional Defense System for Major Casualty Accidents in
Production Enterprises

Tang Hongfeng, Li Gonglong
Luxi Chemical Group Co., Ltd., Liaocheng , Shandong 252211

Abstract : Major casualty accidents in production enterprises often result from the cumulative effect of process
deviations, equipment deterioration, and operational errors. This paper proposes a three—dimensional
defense system: "Process Safety Control, Equipment Integrity Protection, and Operational Error
Prevention". The process dimension focuses on hazard source identification and the definition of
safety operation boundaries, and configures multiple independent protective layers; the equipment
dimension focuses on risk—based integrity management and online monitoring to ensure the reliability
of key barriers; the operation dimension uses mandatory confirmation, rigid authorization, and
behavioral correction to reduce the space for human error to turn into disaster consequences. The
three—dimensional measures interpenetrate each other, forming a deep and progressive protective
layer structure, providing a systematic framework for curbing major and extremely serious accidents.

Keywords : three-dimensional defense; process safety; equipment integrity; error prevention
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Research on Construction Technology of Precast Square Pile with Super-Long
Pile Delivery for Prestressed Pipe Pile

Peng Gen, Liu Lei, Xie Decai
China Railway Construction Engineering Group Co., Ltd., Beijing 100071

Abstract : The ultra-long pile driving technique for prestressed pipe piles and precast square piles constitutes
a critical phase in engineering foundation construction, playing a pivotal role in ensuring load-
bearing capacity, enhancing construction efficiency, and improving project cost—effectiveness. This
paper proposes targeted optimization strategies for this construction method, focusing on three core
dimensions: comprehensive verticality control throughout the pile body, optimized protection and joint
construction techniques, and precision improvement in pile driving accuracy and elevation control.
These strategies effectively address common issues in ultra—long pile driving, such as deviation,
pile damage, and elevation discrepancies, providing technical references for similar projects and
contributing to dual improvements in both engineering quality and construction efficiency.

Keywords : ultra-long pile driving; prestressed pipe pile; prefabricated square pile; construction technology
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Design and Implementation of Intelligent Start Stop Control System for
Corridor Air Conditioning Based on Infrared Sensing

Luo Yucheng

Zhuhai International Container Terminal (Gaolan) Co., Ltd., Zhuhai, Guangdong 519000

Abstract :

In response to the problems of energy waste and equipment loss caused by long—term continuous

operation of air conditioning in port and dock corridors, an intelligent start stop control system based

on infrared induction is designed. The system is centered around human infrared sensors, and through

signal acquisition and logical judgment, it achieves automatic air conditioning on by someone and

delayed shutdown by no one. The hardware adopts industrial grade components, with modular

program design, and functions such as manual automatic switching, delay protection, and fault self

checking. The system integrates mature sensor applications and energy management concepts, which

can significantly reduce energy consumption and extend equipment life in practical applications, with

good economy and reliability.
Keywords :

infrared sensing; corridor air conditioning; intelligent control
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Research on Key Technologies of Automated Inspection Equipment for Train
Underframe Components

Liu Chenbao', Pan Weiwei ?
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Abstract :

To address the issues of low efficiency, high rate of missed inspections, and high operational risks

in manual inspections of train undercarriage components, this paper studies the key technologies

of an automated inspection device. By designing a modular and lightweight mechanical structure, a

hierarchical embedded control system, and integrating multimodal visual inspection, electromagnetic

ultrasonic/eddy current non-destructive testing, and hierarchical early warning technologies, the

system was integrated and tested under various working conditions. The device achieved a defect

detection rate of 99.6%, increased the inspection efficiency of a six—carriage train by 40%, and had a

continuous fault—free operation time of = 8000 hours. It is adaptable to complex working conditions of

multiple train models, providing technical support for the intelligentization of rail transit maintenance.

Keywords :

train undercarriage inspection; automated device; non-destructive testing
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Stability Analysis of Surrounding Rock in Fault Fracture Zone and
Optimization of Support Scheme

Wang Wenkun, Zhang Juan
Luoyang Luanchuan Molybdenum Industry Group Co., Ltd. Mining Branch, Luoyang, Henan 471500

Abstract : The surrounding rock of fault fracture zones has inherent characteristics of loose structure and weak
mechanical properties, which easily breed instability hazards such as deformation and collapse, and
interfere with the safe progress and schedule arrangement of on-site construction. A deep analysis is
conducted on the causes of instability and the evolution of damage in the surrounding rock structure
of the fractured zone. Based on the actual working conditions on site, the support layout is improved,
and the overall bearing capacity of the surrounding rock is strengthened by selecting appropriate
support types and fine-tuning parameters to maintain the smooth progress of construction operations.
The relevant research results can provide practical basis for the stability control and support structure
layout of surrounding rock in similar fractured zone projects, and make up for the adaptation
shortcomings of traditional support modes in complex fractured zone environments.

Keywords : fault fracture zone; rock stability; support plan; optimized design
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Abstract :

Keywords :

speed Railway in Wind blown and Cold Regions
Wang Jiangiang
China Railway Hohhot Group Co., Ltd., Hohhot, Inner Mongolia 010010

The Inner Mongolia section of the Baotou-Yinchuan High—Speed Railway is located in a unique
region characterized by northwest Gobi sandstorms and significant seasonal temperature
variations. The area features extensive permafrost, frequent dust storms, and substantial diurnal
temperature fluctuations, leading to prominent issues such as frost heave and settlement of
subgrade, contamination and corrosion of contact networks, and thermal deformation of track
structures. These challenges make dynamic operational stability control for high—speed trains far
more complex than on conventional inland high—speed rail lines. Drawing from field practices during
segmented joint debugging and testing of the Baotou-Yinchuan line, this study systematically reviews
debugging procedures and test items across civil engineering, track systems, traction power supply,
communication signaling, and disaster prevention monitoring systems. It thoroughly analyzes technical
difficulties arising from the combined effects of strong winds, dust storms, extreme temperatures, and
seasonal permafrost conditions. Targeted measures—including tiered dynamic speed optimization,
millimeter—level closed-loop precision track adjustment, optimized wind-dust environment-track—
network coupling, and comprehensive multi-disciplinary issue management—have been implemented
to enhance coordination among vehicle, track, power, signaling, and control systems. Comprehensive
dynamic testing confirmed that the track dynamics parameters, current transmission performance
of the pantograph—network system, train operation control accuracy, and disaster early—warning
response all comply with high—speed railway acceptance standards. This effectively addresses
common engineering challenges in western cold regions, such as insufficient operational smoothness,
unstable pantograph—-current transfer, and poor system interoperability. The research findings provide
reliable technical references and practical guidance for future railway construction and expansion
projects in the Inner Mongolia Autonomous Region.

Baoyin high-speed railway; high-speed railway; joint commissioning and testing; wind-
sand and cold climate conditions; precision track adjustment; bow-net matching; dynamic
acceptance inspection
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Research on Emergency Management During Non-Stop Construction
of Large Airports
He Yifu', Gao Jialin™
1. School of Economics and Management, Civil Aviation Flight University of China, Guanghan, Sichuan 618000
2. Shandong Airport Management Group Co., Ltd. Construction Command Engineering Department 1, Jinan,
Shandong 250000
Abstract : Based on the experience of non—stop construction management at a large international airport
in Southwest China, this study summarizes a set of safety emergency control measures through
induction and analysis. These measures can effectively improve the management level of construction
sites, improve various safety precautions, timely eliminate safety hazards, reduce the impact of non—
stop construction on airport operations, and prevent the occurrence of non—stop construction safety
accidents. Practice has proven that non—stop construction requires advanced technology and efficient
emergency management strategies. With an experienced professional management team and orderly
construction organization, non—stop construction can be safely completed.
Keywords : large airport; construction without suspension of flights; emergency management
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Research on Innovation of Collaborative Management Mechanism for
Supervision of Expressway Reconstruction and Expansion Projects under the
Background of New Infrastructure Construction

Xu Xiaogang
Hubei Handong Engineering Consulting Co., Ltd., Suizhou, Hubei 441300

Abstract : The new infrastructure strategy is accelerating the transformation of transportation infrastructure
towards digitization and intelligence. Highway renovation and expansion projects often have large
traffic volumes, complex processes, and involve numerous entities. In this situation, there are higher
requirements for supervision and collaborative management. The traditional supervision mode is no
longer suitable for practical needs in terms of information timeliness, collaborative scope, and risk pre
control. This article focuses on the engineering application of the Zhongjiang Expressway renovation
and expansion project (a key project in Guangdong Province and a pilot project for creating a
strong transportation country), and uses new infrastructure technologies such as BIM, Internet of
Things, Beidou monitoring, and big data platforms to form a collaborative management system that
covers perception, transmission, analysis, decision—-making, and feedback. It achieves visual display,
intelligent operation, and circular control of the supervision process. Through analyzing the specific
measures of the project in traffic organization, safety protection, quality supervision, and technological
updates, the effect of technology integration is verified, thereby providing support for optimizing project
quality, ensuring safety, and strengthening business efficiency.

Keywords : new infrastructure; highway reconstruction and expansion; collaborative management of
supervision; digital supervision; mechanism innovation
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Performance Comparison and Selection Study of Hot Spring Water Supply
Pipes: A Case Study of A Five Star Hotel in Huangshadong, Huizhou

Xu Yanbo
Guangzhou Urban Construction Planning and Design Institute Co., Ltd., Guangzhou , Guangdong 510000

Abstract :

The hot spring water supply system has strict requirements for the high temperature resistance and

corrosion resistance of pipes. Taking a five—star hotel in Huangshadong, Huizhou as a case study,

this study systematically compares the engineering characteristics of materials such as thin-walled

stainless steel pipes, PE-RT Il insulation pipes, FRP fiberglass insulation pipes, and PP-R pipes.

Research has shown that a single pipe material is difficult to fully meet the requirements of complex

working conditions, and a composite selection scheme is the optimal solution. PE-RT |l insulation pipes

are recommended for long—distance outdoor main pipelines, 316L stainless steel pipes are used for key

indoor areas, and PP-R pipes can be used for branch pipes. This scheme achieves a balance between

economy and practicality while ensuring system security.

Keywords :

hot spring water supply; pipe selection; performance comparison
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Simulation Design and Parameter Optimization of PDMS-Based Radiative
Cooling Multilayer Films Based on TMM and Mixed-Integer

Abstract :

Keywords :

Genetic Algorithm

Yuan Menglixiang, Zhao Nana’, Wu Jiarun, Liu Wenna, Guo Zihan, Liu Xinhong
Beijing Institute of Petrochemical Technology, Beijing 102617

With the continuous increase in global energy consumption and the growing severity of thermal
environment problems, the development of efficient passive cooling technologies has become
increasingly important. Taking PDMS-based radiative cooling materials as the research object, this
paper collects optical constants of materials, solar spectral data, and atmospheric transmittance data.
Cubic spline interpolation and the transfer matrix method (TMM) are used to calculate the spectral
emissivity of films with different thicknesses. The results show that, within the atmospheric window
of 8-13 um, the emissivity of PDMS increases with film thickness and tends to become saturated
after 100 um, with an average emissivity of 0.936.0n this basis, a radiation—-convection coupled net
cooling power model is established, and the equilibrium temperature is solved by the Newton iteration
method, which quantitatively reveals the marginal effect of thickness on cooling performance. For
the optimization problem of multilayer film structures, where material selection is discrete and layer
thickness is continuous, a MIGA-TMM model combining the mixed—integer genetic algorithm and TMM
is constructed. Taking net cooling power as the fitness function, global optimization is carried out.
The optimized seven-layer PDMS/SiO:/TiO:/Ag structure achieves a net cooling power of 57.09 W/
m>. Sensitivity analysis shows that when the convective heat transfer coefficient fluctuates by + 50%,
the net cooling power changes by about 10%; when the ambient temperature changes by +5 K, the
equilibrium temperature changes by about 22%. Overall, the model shows good robustness.

radiative cooling; PDMS; transfer matrix method; Newton iteration method; mixed-integer
genetic algorithm
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Adjustments to Low-Carbon Construction Standards Have Influenced the
Pricing Rules for Decoration and Renovation Estimates, As Well As Cost
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Abstract : With the implementation of low-carbon transformation policies in the construction industry, low-
carbon construction standards for decoration and renovation projects have been continuously
updated, fundamentally altering traditional budgeting logic and cost control models. Based on practical
experiences in decoration and renovation construction, this paper analyzes the key directions of
low—carbon standard adjustments, outlines the revision priorities of new low—carbon pricing rules,
compares core differences between traditional and low—carbon pricing approaches, and examines
the impacts of these adjustments on labor, material, machinery, and management costs. Addressing
common challenges in on-site cost control, it proposes strategies for budget preparation and cost
management optimization aligned with low—carbon standards, providing actionable guidance for
precise pricing and effective cost control in decoration and renovation projects.
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Failure Mechanism and Design Countermeasures of Flexible
Protective Structures
Wu Jiahuan', Fang Siting”, Wu Yuyang', Deng Qiangian?, Liu Chun®
1.Guangdong Chaoshan Ring Expressway Co..L TD, Guangzhou, Guangdong 510623
2. Guangdong Heli Transportation Maintenance Technology Co..Ltd, Guangzhou, Guangdong 511400

Abstract : In geological disaster protection projects in mountainous areas, flexible protection systems are prone to
various failure modes; however, research on their failure mechanisms and optimized design schemes
remains limited at this stage. This paper conducts field investigations at 11 project sites in Southwest
China, focusing on the failure modes and underlying mechanisms of protection structures under the impact
of slope disasters. The analysis reveals that common failure modes of such structures fall into four major
categories, with buckling deformation of steel columns occurring far more frequently than other failure
types. Slip locking at the boundaries is identified as the primary factor contributing to this phenomenon, and
corresponding structural optimization measures have been formulated based on these findings.

Keywords : flexible protective structures; failure mechanism; design countermeasures; buckling of
steel columns; sliding lock
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Exploration of the Practical Teaching Path of Ideological and Political
Integration in the Course of "Civil Engineering Structure Inspection, Appraisal
and Reinforcement Transformation”

Ma Jun
School of Civil Engineering and Architecture, Hanzhong Vocational and Technical College, Hanzhong, Shaanxi 723000

Abstract : Based on the resources of first-line engineering projects such as the renovation of old residential
buildings and the repair of dangerous buildings after the earthquake in Hanzhong, southern Shaanxi,
this article is based on the daily teaching practice of the construction engineering technology major at
our university. Through classroom case studies and practical exercises on off campus construction
sites, the curriculum integrates key educational points such as the lifelong responsibility system for
engineering quality and the bottom line of industry employment into the entire process of testing,
appraisal, and reinforcement teaching. During the teaching period, various methods such as in
class observation, questionnaire surveys, and project practical assessments are used to track the
effectiveness of education. The implementation plan is improved from multiple dimensions including
course objectives, classroom design, practical training implementation, and assessment optimization.
After multiple semesters of classroom implementation trials, this provides practical reference for the
implementation of ideological and political education in civil engineering courses in similar vocational
colleges in southern Shaanxi.

Keywords : civil engineering structure; testing and identification; reinforcement and renovation; course
ideology and politics; educating through practice
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Structural Design and Optimization of Limit Device for Sliding Door of
Commercial Refrigerator

Deng Shanzhuo
Guangdong Xingxing Refrigeration Equipment Co., Ltd., Foshan, Guangdong 528000

Abstract :

The conventional limit method for sliding doors of commercial refrigerators has problems such as

spring failure, significant influence of closing force on magnets, and difficulty in retrofitting tilting devices.

This study is based on a patent for a new type of limit device and proposes an optimized design

scheme using a limit plate and movable wheel mechanical cooperation. This structure is equipped with

a limit plate with specific limit holes inside the door frame guide rail. When the cabinet door is closed,

the bottom movable wheel falls into the limit hole to achieve precise positioning. Analysis shows that
the device has improved the reliability and durability of the limit through reasonable material and
size selection, enhanced the sealing performance of the freezer, and reduced manufacturing and

maintenance costs.

Keywords :

commercial refrigerators; sliding door; limit stop
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Design and Implementation of Intelligent Energy saving Lighting System for
Commercial Refrigerators

Huang Haihua

Guangdong Xingxing Refrigeration Equipment Co., Ltd., Foshan, Guangdong 528000

Abstract :

The existing lighting devices in commercial refrigerators generally have high energy consumption.

Based on this, an intelligent energy—saving lighting system is designed. The system is equipped with

three types of sensors: ambient light, pyroelectric infrared, and ultrasonic, which respectively collect

data on environmental brightness and personnel activities, and synchronously detect the remaining

power of the lighting supporting battery pack. Based on the hierarchical control logic, the equipment

can automatically switch between day and night operation modes. Combining different scenarios such

as personnel passing and stopping, the system can also adjust the brightness of LED lights in different

levels. This solution can balance user experience, reduce unnecessary power consumption, and further

improve energy utilization efficiency.

Keywords :

commercial refrigerators; intelligent lighting; energy-saving control
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Research on Data Collection and Remote Monitoring System of Intelligent
Sample Cabinet Management Platform

Tan Zhile
Guangdong Xingxing Refrigeration Equipment Co., Ltd., Foshan, Guangdong 528000

Abstract :

This study focuses on the data collection and remote monitoring system of the intelligent sample

cabinet management platform. Based on the requirements of food safety regulations and the current

problems of low efficiency and difficult traceability in food and beverage sample management, analyze

the technical characteristics of intelligent sample cabinets. Research and explain how the platform

achieves functions such as personnel authorization, automatic collection of sample data, video

surveillance, and abnormal alarm through loT technology. The system integrates ERP background,

mobile application and official account to form a complete monitoring network. This platform helps to

enhance the standardization and credibility of food sample management, providing technical support

for food safety supervision.
Keywords :

intelligent sample cabinet; data collection; remote monitoring
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Research on Emergency Command Process and Rapid Response Mechanism
for Sudden Faults in Internal Combustion Engine Transportation

Nan Qingshan, Fu Yong
African Star Railway Operations Limited, Nairobi, Kenya 00100

Abstract : Sudden failures during internal combustion engine transportation seriously affect transportation safety
and timeliness, and it is urgent to establish standardized emergency command processes and rapid
response mechanisms. This article first analyzes the characteristics and risks of five typical faults in
the engine body, fuel supply, lubrication and cooling, electrical starting, and braking. Based on this, a
rapid response system is constructed, which includes an emergency command organization system,
information reporting and early warning, fault grading response, and resource guarantee linkage.
Implementation measures are proposed from four aspects: detailed job regulations, standardized
information reporting, graded disposal practice, and practical training evaluation, providing reference
for transportation units to improve emergency response to faults during transportation.

Keywords : internal combustion engine transportation; malfunction on the way; emergency command;
quick response; graded disposal
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Analysis of the Catalytic Performance of Coal Tar Pitch Derived Carbon Based

Composite Materials for CO2 Reduction
Zhang Bo

China Shenhua Coal to Oil and Chemical Co., Ltd. Ordos Coal to Oil Branch, Ordos, Inner Mongolia 017209

Abstract :

Keywords :

Under the background of dual carbon targets, the resource utilization of CO: catalytic reduction has
become a key technological direction to alleviate greenhouse effect and promote carbon recycling.
However, traditional carbon based catalysts generally face problems such as high raw material
costs, insufficient active sites, and poor structural stability, which seriously restrict their large—scale
application and promotion. Coal tar pitch, as a by—product in the deep processing of coal, has the
characteristics of high carbon content, excellent residual carbon rate, wide and inexpensive raw
material sources, and strong molecular structure controllability. It is an ideal precursor for constructing
high—performance carbon based catalytic materials and has significant application potential and
development value. This article uses coal tar pitch as a carbon source to prepare a series of coal tar
pitch derived carbon based composite materials through modification processes such as template
method, high—temperature pyrolysis, heteroatom doping, and metal loading. The effects of preparation
process, microstructure, and doping modification on the electrocatalytic and photocatalytic reduction
performance of CO: are systematically explored. By combining micro characterization methods such
as XRD, SEM, BET, XPS, etc., the structure performance relationship between the pore structure, active
sites, electron transport characteristics, and catalytic performance of composite materials is analyzed,
and the synergistic mechanisms of heteroatom co doping, metal loading, and heterostructure
construction are clarified. The experimental results show that the nickel sulfur nitrogen co doped coal
tar pitch based foam carbon composites prepared by the optimized process have multi-level pore
structure and rich active sites, and the charge transfer efficiency is significantly improved. The Faraday
efficiency and product selectivity of CO: reduction are significantly better than those of pure pitch
carbon materials.

coal tar pitch; carbon based composite materials; CO: reduction; heteroatom doping;
catalytic performance; structure-activity relationship
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Research on Optimization of Quality Management in Construction Project
Sites under New Circumstances
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Abstract : With stricter supervision, industrialization transformation and digital penetration, quality management in
construction project sites has faced multi-dimensional challenges. This study takes the characteristics
of on-site quality management as the starting point, combines total quality management and PDCA
cycle, diagnoses prominent problems such as disconnection of system operation, virtual control of
key nodes, and skill gaps among personnel, and analyzes the causes from dimensions such as
fragmented management, technological lag, and constraints on project duration and cost. Then, it
proposes optimized paths of refined system and process control of nodes, and personnel skills and
information—based monitoring, and is supplemented by institutional contracts, special funds, and
performance evaluation closed—loop guarantees, aiming to enhance the preventive nature and process
control level of on-site quality management.

Keywords : construction quality; on-site management; refinement control; process control

515

BEEESUTIARATHEARCR | A& U S B L A AL, N AN TSR AR B R ST, T30
B TSRS 5 AR RRIS K A R BrEoR . B2, W) S ARSIt TR AR, il B b e
BRI B AR L N & S E TR Ly e 3245, iR mTa IR 2 L A SN LR . T TEUA Ty R I
KRBT, AT R F e F IR SR BT IR FET i, AU TS TR T SO, £ExHH
RIS SERIPTHEF RIS b, IRRAGIUESR SR, DD T ae 1 S A BUCE RS % .

— . BINGEESERALECESMATNER 7 HRUIR R, B MR s A e, 3T,
UL DI T — LA R A, 5 A T B T

(—) ERTEE TR RE SRR ARS SIS MR TE LI BN, P IE . 5 —MSER A S AT
ST TG MR, R E TR E KRN b, b Bl SR e L AR — A2 AT R T
B, DUEHSCHE. WETHRERARAE AR, TR RE S AT B A . 5= ML R
KR4t . T AR RS R A RIS, Wbk, W TR — B AR, A RERE RO B
CHIA TR R R BT — e, 8 PRERRH T AR AOTER 1, M kS R, iR

E# A 403 (1995.11.15-) , 5, Wik, THREMMMA, AEHRE, TEF, FATHE,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 083



#29RIZ | BUILDING SCIENCE

BB S EATY . M N TP S SR B R R &
FORTHEAR

(Z) £ERESES PDCA B EICHISAMES R

WA EFREIRAERSS, el BEd DU Rk
e, e DL AR TR NE I B 7R 5 By T N B L
KR G T HEEH AR R RIT, TEiHE T
. 2 LR SUIE RIS, EA— 2T HBGRR A
FRES I KR GER B, T PME RS NG TR A A
JRE| AL IR AT B, BB A LB, PDCA 1§
P EIRI . T, Kk, XA BRI R, A8
U BB R TR DR ERIS T HE R i T i B BEUA A
i B AREL R A b, PR A AR Y A R bR LTI A
SEN T S, TR Se 2 o BT RCREIE, ST B A R
ANEIF—fEER 2 e gk, Tl e b i e sE L]
PIFEIE S, AT E A LIP3 R RS A A
KR

(=) HFEBWNEIIGRESET RS4RI

L HoR] Tt T I 1 o 0 T 04 B ik 2 AN 52
Wi FERSEXANET, U2 SRR I LU AE H AR A
TS, IR A ARSI R A SR AR . BT
T A B O AT, SRS RS BeRT L LA A0
SR MO B A TR SR . AR R R BT S
ARJTAT RIS S SEINH R AR DA AR, 7 BEIN AR e
TREMTEE . NS E RS RE TR M N A, AR
TR DIGREE T 200 S TR T MBI SO N\ B
WFRMEE S, PUE R ANE W AR T R LR ey
FMBEZLE—R, ZORIIZ T AT E R —BOR R H A2y
B BOR. KRV IS RVAE

—. HEBETRINREEENIRSRH =

W

Bf

(— ) TR R B RIE TSR S S

407 2 0 I SRS AR B, AR
R IR, (BRI, RSB
GO, REGRAREY, QRTRATA. B3V
ROAZ IR R SR LRI R, LA AR
WR T A,

(Z) BLOEXRA SRR AR EE R

T 2 e XSRS o s B RERHR
PG TR M T A =15 4 LT TR i
AN, EHLROPIRRGPHS, T A e
HATES BB SR, 1 TR S AR T 31
POERESEMIS I B B, A SEUR AP RIS T il
T, AERIHCTRIOMOR AR, ORAUIIRIE . TR REst2 A
AR DL A A 2 T A S 2 OB T T
Tatit, S BT TR I, SRR R
TR, TR AR, R L2 MR

ERABEAIN, 20718 B R 22 R T A BB S 2 L it
T 22 AR

(=) IEREREEIR

A B B P AP AS R . — A R e 1R
R BA R, (5 ST BRI SRR
TR ERORAN . S AR AR AT, R
AR, ARERRTIEA, S2ERFBINGE: Z2HEM
AWM EEER, BWERTAR, MUK .
VU THABARBOAN G B4 B TGN e (R, (AR I i
RPBREHE; AR T bRgE— B B IR R 24, M
B R R R 25 R i

=. HESTRINZREEENNILEER

(—) REEEARBACSEEEXET SIEH
FEE SRR R RORTAI S e R OCHE T A, s ATt
TR RANECLIB W =B b R ETERRX—T7
s BOZACTR BT IR B (LR AT 0, 2SS TR BTt s
FIB LA E IR, AT R ST E AR BN I AR 7]
i, A RRERIX —TTE, B AT RIS TR R
MG B TR RIS AR ol it PRk 2edil 2, DABER ARG
S A IR AR AR IRIE . REASHLAI A, AR X —TT
I, ZLES AR TR A WA PR T I — AR
PABONS B iE W ST AT PSS, SR AT A SRR AZIE
VT, T P R AR B (LT Y AR R R

(Z) ARERERASESHENEARNNRNA

N GAERESET SR B P, sk a R e ) 5id
EEAER. ANGURE, SIS, R SR
WAl ATHAE, BIERVEL A SO 324 T s B R, JHRATH
RESFILS DURSTNIREM, SR RO IT R A, AR
T, ) BIM FF e Ty s 2 5 T AR, i Bk B 40
725 IR A R B L TR B | RS S OCHE B4
SIS I I R TR, RO AT SR B T AR, A
RIS R, S, AR R R AL
NG, IR S I EEAF LU, HEShEREE A RiE %
HHE TGN P

=l

M. AR ESERERNRERGSHRITEHER

(—) BRAHESERYREEHRE

DAL Ts SRS B SR SR A GV L & [R 240 SR = TaT A Y
PEfRE. FEHZUZXANRT, Zpor I H RSt N B T
MR L TUNA, JERTAILE AR R 40 A ) (7 TR
TEULHIAS 2, S BT R AERNE, WIS OB
Mo AR XA, FFEIORETT AR A R e
AR A AT R SR IR AR SR T o, TP AR
FTRE TR AR RLRIX—T7H, AR 550 Ly

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



AREVTHE T S PR R LT, AR, Rl
BHEAF . MORRIIREROE B 2B TN, JRE BRIy 32
LI5S, AR TE IR AEAT DB W b EEfHE

(Z) BAGREEMEERANRE

BOARGIRATL LI585 B N7 ST Bl S
FESORBHRERCE X — 7T, FEAR I F B S RIS, A
P TC A5 R REAL SR M5 AT, X Beise A LT TR I AR R . 2
MESPVIE 7t SRISZS MIPISERESE S it e = N A
SRS SLIN RN [FIN, ROZRH B R ET I,
B BOENER AR, ARIGSOR TR AR AT AT
FEME. TSRS A, ik, B4 S50
R, AT R M S, DU A 45 S 2 15 it
o

(=) EFREEGNREBEYTITESHESENEAT

PASHEE I8 (A R AT 1 PR BB AT AR S gt iy
TR, JRTRALICTT SRIGEERIOHLE . FEPPAEIEAS
B L, MZt— G R i R TR A s A
H& RO R A IR LR BRI PR e R L AR S R A B T A
AR PRI OK, 25 B BV AR TT RS v b T 1,
I HANAE St 2 11 19 BE LR MO T 1 FE Bk P IR X AN 2

243t

b, B R ZEROTTE D LS Sl T e 3 DA R B2 I O 4
T, JOALEZE SRS — R PR 2, TP E IS
I — Hot — 2l — Y8R SRR PRGSO, SEEh I
I DA A0 2 SR ) B 1 45 A A R BB RS AR AL VR JE T 3]

AL,

h. Zig

Zi Lk, AT SEHTIE S T SR TR T A
RITHRIIFE, SHTRXELEREE. F—, MLEEN®
e, TR R LU Z A A T O B B B B i T 2 4
JERIRED, oM E T A LIRS R T L. &
T, YT HASE A A AR (R ER SO T BT
KHE RV LI N A SRR BT R, SRE R E R
MR AL BORTF B R DA A B T AR 2930 58
=, AR SRR SRS AR AL AR i R8T s S RO,
[ 0 A R B BB T LA A S S U A P I 2 F L 9 B LA
JEE T LIS LU B M E SEIE A PR IR . AR S A7
FE R I AR AE TR AN RIS 2R ) AR 00 1 22 S AT i AN R
N, AR PAFEIX AN RE B — A5 25T et oe

[ HIEN . FTEA T A NGRS TR T AT (7). U A 575 L 2022, 40(2): 56-58.
[2] BRAIE BT e A I I e A A B ARATT 1] RAFRIEAL 2022, 36(1):102-104.
[3] FHbI . FA T R R TR ARG TBU AL (). RHLAUHT S R L2023, (6): 200-202.

[4] 77 . WA NS TR TIUA SR (1], B4 2022, (4):123-125.

[BIAEMER . TR i B UG LA R i 5 Ze AT BT ). TR IITS (FBFiR ), 2024, 14(8): 55-57.

[6] XS0 . A S LA TS SR (). AR ST L2022, 28(3):60-52.

[7) X875 . HOEEAT v e S A7) e 2 A A TR 2 (D). A 52, 2023, 29(7): 465-47.
(8] ZEAARE . B4 IS A SRR L B A B U BRSO PSR 1), (5 5 p53™ L 2023, 33(4) : 78-80.
(9] #4558 . HOZHA v U L7 I b 2 B AT D). DUJITEEAA 2024 ,45(2):105-107.

[10] BRI . B T s R L B 5 (). i+ L2022, (5):87-89.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 085



#29RIZ | BUILDING SCIENCE

HEFATK PPR & R ki s e i Bl S P it o€

FiEF
Bl ERRNLEARAS, U7 &I 114031
DOI:10.61369/ERA.2026080012
i E : EFSRKPPREEBABEEFSLEEEIR, EREEEOLRK, FEERET, ABTEBEEFITH. Mk
RRAZERE. BIARRERIE. EMIIREESUSHESHER, SHEEGSEAEFEEERZHME
B, ETRABELAXSY. PREEIMZBERETRIEREREE, MMERTMZENENLE, RFNEE
FBEETLIRSEENSEN, AL EREIFHAAR, HREFRLKRENEE, RIEBERNEZRK,
X § @ : PPREIE; RBEE; EIERE; BIRE; TR

Research on the Causes and Prevention of Hot-Melt Poor Welding Defects in
PPR Pipes for Building Water Supply Systems
Wang Boyu
Anshan Metallurgical Group Construction and Installation Co., Ltd. Anshan, Liaoning 114031

Abstract : During the hot-melt process of PPR pipes for building water supply systems, poor welding is a
common issue that leads to leakage at pipe joints and reduces service life. Factors such as improper
temperature control during hot-melting, inaccurate heating duration, non-standard operating
procedures by construction personnel, and contaminants on the pipe surface can all contribute to
poor welding. The combined effect of these factors increases the likelihood of pipeline failures.
By understanding the relevant parameters and procedures of hot-melt installation along with site
conditions, the causes of poor welding can be identified, enabling effective prevention of such issues.
Proper hot—melt pipe connections enhance air tightness, reduce future maintenance costs, eliminate
problems in building water supply systems, and ensure reliable water supply within buildings.

Keywords : PPR pipe; hot-melt joint; false soldering defect; construction quality; reliability
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An Initial Investigation of the Load-bearing Analysis of the Wooden Structure
of the Wooden Pagoda in Yingxian, Shanxi Province
Li Zhigi', Li Haiyan?, Wang Chen?®, Li Yuhong®, Li Guomian®

1.Kaitisi Design Company, Toronto, Canada, Toronto, Canada M4V 2V7
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5. Zhongye Jiaonai (Dalian) Engineering Technology Co., Ltd., Dalian, Liaoning 116085

Abstract : The Sakyamuni Pagoda at Foguang Temple in Ying County, Shanxi (commonly known as the "Ying
County Wooden Pagoda") is the tallest and oldest surviving wooden pavilion—style pagoda in the world,
with a history of nearly a millennium. As a masterpiece of ancient Chinese wooden construction techniques,
the pagoda employs a “tiered platform-style beam-and-column structure," thousands of dougong
brackets, and tens of thousands of mortise—and—-tenon joints, forming a unique "living textbook of
mechanics." However, due to prolonged environmental erosion, earthquakes, wind loads, and inadequate
restoration efforts, the pagoda exhibits significant overall tilting and localized structural damage, making
its structural safety one of the most pressing and complex challenges in cultural heritage conservation.
This paper provides a preliminary review and discussion of the current state of structural force analysis for
the Ying County Wooden Pagoda, covering aspects such as structural system identification, mechanical
characteristics of critical nodes, structural performance evaluation and modeling techniques, as well as the
prevailing conservation challenges, aiming to serve as a reference for further in—depth research.

Keywords : Yingxian Wooden Pagoda; load analysis; layered platform structure; dougong; mortise-and-
tenon joint; finite element analysis
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Research on the Construction and Safety Technical Measures of Fourth

Generation Residential Leapfrog Structures
Yang Dong
China Power Construction Real Estate Group Co., Ltd., Beijing 100048

In order to solve the engineering pain points of insufficient construction accuracy, easy damage to
the structure, leakage in the courtyard, and high safety risks of high-altitude operations in the fourth
generation residential structure, this article systematically explores the core construction technology
and special safety control measures of the fourth generation residential structure construction based
on its characteristics. Relying on BIM digital technology, key construction technologies such as
three—dimensional spatial positioning, refined steel reinforcement construction of complex nodes,
high formwork and large cantilever support system construction, concrete crack prevention pouring,
and integrated waterproofing and drainage of aerial courtyards have been integrated, overcoming
construction difficulties such as positioning deviation of irregular components, quality defects of
dense node construction, cracking of cantilever structures, and courtyard leakage. At the same
time, special safety technical measures have been formulated for high-risk construction scenarios
such as high-altitude cantilever, high formwork disassembly and assembly, and cross operation.
A three—dimensional safety management system based on BIM digital pre control and full process
organizational control has been constructed, forming a construction and safety control system that
is technically empowered and fully closed-loop. Engineering practice has shown that this set of
construction techniques and safety management measures can effectively improve the construction
accuracy and forming quality of the fourth generation residential mezzanine structure, significantly
reduce safety risks such as high-altitude operations and frame instability, and avoid common
construction quality problems. It can provide reference and guidance for the construction and safety
management of similar fourth generation residential mezzanine structure projects.

fourth generation residential buildings; jumping layer structure; BIM technology; key
construction technologies
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Factors Affecting the Cost of Prefabricated Construction Projects and

Abstract :

Keywords :

Refined Management

Yu Jiaxin, Zhang Zhe
Tianjin Industrial Construction Co., Ltd., Tianjin 301700

Prefabricated buildings have carried out work to promote the industrialization of construction and
the process of green and low-carbon transformation. The mode of factory prefabrication and on-
site assembly has significantly shortened the construction period and reduced the generation of
construction waste. However, if this construction method is compared with traditional cast—in—place
buildings, the comprehensive cost often appears to be high, and cost control work faces challenges.
The cost fluctuation throughout the entire chain is very severe, which restricts the large-scale
promotion of the industry. This article focuses on the cost formation characteristics of prefabricated
buildings, including "pre design, factory production, off-site transportation, and on-site assembly". It
deeply and profoundly breaks down the key elements of engineering cost from six aspects: decision—
making, design, component production, logistics transportation, on-site construction, policy, and
market. It can clearly understand the mechanism of cost transmission at each node and the reasons
for cost increment; Focusing on the difficulties in project implementation, the goal is to use full process
cost control. BIM digital tools, lean supply chain management, and full process inventory accounting
methods are comprehensively utilized to gradually establish a refined cost management system.
Starting from targeted standardized design work, costs will be reduced, component supply chains
will tend to be centralized and intensive, lean control work will be implemented in the construction
process, contract pricing will achieve a complete closed loop, and a series of specific strategies will be
promoted layer by layer. Implementing refined management in prefabricated projects can reduce non
essential expenses, and implementing cost control measures from the source has led to an overall cost
reduction of approximately 8% to 15%.

prefabricated building; engineering cost; cost influencing factors; refined management;
BIM technology; whole life cycle
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Analysis of Research Status and Development Trends in Intelligent Operation
and Maintenance of Construction Engineering Based on CiteSpace
Li Yifeng, Sui Lihui
Shanghai Dianji University, Shanghai 201306

Abstract : Driven by advancements in big data, the Internet of Things (loT), and artificial intelligence, traditional
construction operation and maintenance (O&M) modes encounter digital transformation challenges.
This study selects 412 documents from the China National Knowledge Infrastructure (CNKI) database
spanning 2007 to 2025 for visual analysis via CiteSpace 6.3.3. Results indicate domestic publication
volume follows an upward trajectory, entering a rapid growth phase since 2019 and reflecting
sustained academic interest. Core authors and research institutions display local concentration
alongside overall fragmentation; collaboration remains restricted to small groups with low cross—
institutional frequency. Keyword analysis identifies intelligent O&M, big data, Al, and digital twins as
research hotspots. Digital twin technology exhibits the highest burst strength, facilitating the transition
of O&M modes from passive response to proactive prediction. Future research must establish
unified data interface standards, enhance simulation model interaction, promote full life—cycle data
interconnection, and formulate industry standards.

Keywords : intelligent operation and maintenance; visual analysis; digital twin
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Core Points and Practical Exploration of Fire Protection Construction
Management in High rise Buildings

Zhong Sheng
Guangdong Poly Urban Development Co., Ltd., Guangzhou, Guangdong 510000

Abstract :

The fire protection construction management of high—rise buildings is directly related to the overall

fire prevention capability of the building and the safety of personnel evacuation. The construction

process involves multiple systems such as fire hydrants, fire sprinklers, automatic alarms, and smoke

control, making management difficult. Research on the core management points from four aspects:

construction preparation, system installation, linkage debugging, acceptance and maintenance, and

analyze common problems and countermeasures based on engineering practice. By strengthening

process control and quality inspection, the reliability of the fire protection system operation can be

improved. Construction management needs to pay attention to coordination and cooperation among

various professions, strictly implement technical specifications, and ensure that fire—fighting facilities

play their due role.
Keywords :

high-rise buildings; fire construction management; quality control; safety points
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Design of Large Public Building Electrical Intelligent System Based on PL.C

Chen Xiaoli
Guangzhou Baiyun International Airport, Guangzhou, Guangdong 510000

Abstract :

A PLC based electrical intelligent system is designed to address issues such as energy waste and

equipment aging caused by continuous operation of corridor air conditioning in large public buildings,

and water accumulation and slippery conditions caused by direct discharge of condensate water

from aircraft air conditioning to the apron. This system integrates human infrared sensing, temperature

detection, water level float switch, diaphragm pump and other equipment to achieve on-demand

start stop of air conditioning, mode adaptive switching, and automatic collection and discharge of

condensate water. The system reserves a 485 communication interface to support remote monitoring.

The application shows that this scheme can effectively reduce air conditioning energy consumption,

extend equipment life, eliminate water hazards on the ground, and provide a feasible technical path for

energy—saving renovation of large public buildings.

Keywords :

PLC; large public buildings; electrical intelligence
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Research on the Design Method of Fire Separation in Urban
Complex Basements

Chen Yansong
East China Architectural Design and Research Institute Co., Ltd., Shanghai 200002

Abstract : According to the Shanghai Engineering Construction Code "Technical Standard for Fire Protection

of Urban Complex" DG/TJ08-2408-2022 ( Article 2.0.1 of the "Urban Comprehensive Plan" defines
urban complexes as "single public buildings with a building area equal to or greater than 50000 square
meters, integrating two or more functions, and a combination of multiple public buildings connected
by underground connected garages, underground connected commercial spaces, sunken spaces,
corridors, etc." In the "Guiding Opinions on Strengthening Fire Safety Work in Mega City Complex"
(Public Consumption [2016] No. 113), it is proposed that the total building area is greater than 100000
square meters (including this number, excluding the building area of residential and writing buildings),
integrating shopping, hotels, exhibitions, catering, entertainment, transportation hubs, and other two
types. A mega city complex is one that combines two or more functions.

It can be seen that urban complexes have a large scale and complex functions, and the fire safety
of their basements also has the characteristics of multiple fire scenarios and difficult fire rescue. The
design of fire compartments and fire partitions should follow the current national norms and standards,
and be designed according to the characteristics of basements and fires.

Keywords : urban complex; fire separation area; fire compartment; fire separation measures
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Research on the Design of Smart and Elderly Friendly Experiential Spaces for
Shanghai Dough Sculptures under the Embodied Healing Perspective
Chen Kalyi
Shanghai Academy of Fine Arts, Shanghai University, Shanghai 200444

Abstract : In the context of deep aging, the elderly population is facing multiple challenges such as insufficient
social participation, emotional isolation, and "digital disability". Traditional health care design urgently
needs to transform into a "embodied healing" paradigm that balances cultural resonance and
psychological empowerment. This article explores the cognitive compensation path and interaction
mechanism of age appropriate experience space under the intervention of digital technology, using
Shanghai intangible cultural heritage Shanghai dough sculptures as a cultural carrier; Based on the
theory of embodied cognition, deconstruct the intervention mechanism of material tactile perception
in dough sculpture and Shanghai style narrative in terms of neural plasticity and emotional alignment;
And combined with in—depth interviews and user profiles, extract the emotional needs, pain points, and
healing appeals of the target elderly population. This article proposes a three element coupling model
of "body environment technology" for the design of elderly friendly spaces, and uses it as a guide to
complete the design practice of interactive healing spaces for intangible cultural heritage. The results
indicate that incorporating multimodal perception and generative feedback technologies as implicit
bases into healthcare spaces can effectively eliminate physiological and cognitive barriers to intangible
cultural heritage experiences, triggering personalized healing for elderly participants. This study not
only provides a digital translation path for the living inheritance of intangible cultural heritage, but also
provides a theoretical basis and practical paradigm for constructing experiential elderly care spaces
that go beyond instrumental rationality.

Keywords : embodied healing; Shanghai dough sculptures; elderly friendly space; digital intelligence
technology; embodied interaction
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Strategies for Improving Fine Management of Construction Sites in
Construction Projects
Zhang Heling

Tianjin Dongli District Engineering Construction Trading Service Center, Tianjin 300300

Abstract :

Construction—site refined management in building projects must handle dense interactions among

workers, materials, machinery, work procedures, quality control and safety supervision. Extensive site

control may cause resource idleness, process waiting and delayed rectification of hazards. Refined

management should connect layout zoning, material batches, equipment use, schedule nodes and

quality—safety inspection records into a traceable responsibility chain. Based on site procedures, key

factors and frequent management problems, this paper proposes strategies for material and equipment

zoning, procedure—node control, issue rectification and duty—oriented training, so that site management

can shift from experience-based dispatching to process control with clear objects, accountable roles

and complete records.
Keywords :

building project; construction site; refined management; site management; improvement strategy
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Research on the Planning and Layout of Small scale Water Conservancy and
Hydropower Projects under the Background of Rural Revitalization

Li Yingang', Li Yanjuan®

1. Lincang Irrigation District Engineering Construction Management Center, Lincang, Yunnan 677000

2. Lincang Water Resources and Hydropower Survey and Design Institute Co., Ltd., Lincang, Yunnan 677000

Abstract :

Keywords :

The rural revitalization strategy has given new era connotations and development requirements to the
planning and layout of small-scale water conservancy and hydropower projects. This article takes
rural revitalization as the research background, sorts out the distribution types, functional values, and
development status of small-scale water conservancy and hydropower projects in China, analyzes
the prominent problems of fragmented planning layout, single functional positioning, insufficient
ecological adaptation, and lagging urban-rural integration, and delves into the causes of the problems
from the dimensions of planning concept, top—level coordination, technical demonstration, management
investment, and policy implementation. Based on the dual orientation of ecological civilization and
rural revitalization, clarify the conceptual transformation direction of engineering planning layout,
establish core principles such as ecological priority, system coordination, local conditions, and
water production integration, and analyze key influencing factors such as natural endowment, rural
planning, policy system, economic and social, and technological management. From three aspects:
network reconstruction of watershed areas, integration and layout of rural settlement functions, and
optimization of single project site selection and types, this paper proposes spatial layout optimization
strategies for small-scale water conservancy and hydropower projects that are suitable for the needs
of rural revitalization and development. The aim is to improve the rural grassroots water conservancy
infrastructure system, achieve rational allocation of water resources, effective protection of water
ecology, and coordinated development of rural industries, human settlements, and energy, and provide
theoretical and practical references for scientific planning and long—term operation and maintenance of
small-scale water conservancy and hydropower projects in counties.

rural revitalization; small scale water conservancy and hydropower projects; planning and
layout; space optimization
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Analysis of Risk Prevention and Control in Safety Management of Water
Conservancy and Hydropower Engineering Construction Sites

Han Zhiyong
Hohhot, Inner Mongolia 010000

Abstract : Asanimportant component of national infrastructure construction, water conservancy and hydropower
projects face many new challenges in construction site safety management. In recent years, various
types of accidents have occurred frequently in this field, reflecting deep—seated problems such as
incomplete risk identification, inadequate on-site control, and lagging response to new technology
risks. This article starts from the theoretical basis of risk prevention and control, systematically sorts
out the main risk characteristics of water conservancy and hydropower engineering construction,
and combines typical accident cases in recent years to deeply analyze the weak links in current
risk prevention and control from five dimensions: risk identification, on-site operation control,
dual prevention mechanism operation, intelligent monitoring and early warning, and safety culture
construction. It then proposes a systematic governance path to improve the safety management level
of water conservancy and hydropower engineering construction, strengthen the technical prevention
and control of high-risk operations, promote the penetration of the "six mechanisms" into frontline
teams, build a digital monitoring and early warning platform, and cultivate a safety culture for all
staff. The aim is to provide theoretical reference and practical guidance for improving the safety
management level of water conservancy and hydropower engineering construction.

Keywords : water conservancy and hydropower engineering; construction site; safety management;
risk prevention and control; dual prevention mechanism
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Application of the "One-Trait-Five” Guidance Rope Deployment Method in

500 kV Transmission and Transformation Lines
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Abstract :

Keywords :
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(—) EXEE

500 kV transmission and transformation lines serve as the backbone infrastructure for cross—regional,
high—capacity power transmission, undertaking critical tasks of delivering large volumes of electricity
over long distances. The quality of their construction significantly impacts the stable operation of
power systems and the healthy development of regional economies !"l. However, traditional guidance
rope deployment methods during construction suffer from low efficiency and high costs, failing to meet
modern engineering requirements. In recent years, the "One-Trait-Five" tension—controlled deployment
method has been increasingly adopted in line installation projects. The Jinyun Pumped Storage Power
Station—Wuning Dual-Loop 500 kV Line Project traverses predominantly mountainous terrain with
extreme heat conditions during the installation phase. To ensure timely commissioning and minimize
on-site labor and material requirements, practical implementation has demonstrated the high technical
feasibility of the "One-Trait—Five" guidance rope deployment method. This approach has provided
valuable experience for Zhejiang Power Transmission and Transformation Engineering Co., Ltd. and
warrants further promotion and application in future transmission and transformation line projects -2,
"One-Trait-Five"; overhead line construction; guide wire; deployment
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Research on Innovative Management Mode of Water Conservancy Engineering
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Abstract :

This article focuses on the discussion of updating the operation mode of water conservancy

engineering projects relying on BIM technology (Building Information Modeling). By analyzing the

current application of BIM technology in water conservancy engineering and exploring its new

application methods in project planning, construction, and operation, the aim is to optimize the

operational efficiency and quality of water conservancy engineering projects. The article presents a

water conservancy engineering project operation mode architecture relying on BIM technology, and

analyzes the key technologies and specific implementation methods in each stage.

Keywords :
management model

BIM technology; water conservancy engineering; project management; technological innovation;

515

AKF LR TR A O SRS BRI, B H B ERReR R e B e LRERIE L, PRGOS EROR W R, BIM B E

P TR SRR R4

FEALRAE H ISR A B, RBUHARK AT feG0IR TR H IS (A A, 5 SR G

B, 17 BIM SRR —FIZEELAIBIE TR, ATLLE G R SR HIs RSV, SR & B BIM SR EHFTE AR T

TR H B ETT IR o

—. BIM £ AR#iR5KFI T2 B EERIIA

(—) BIM BEARBWEAREESS S

BIM ( Building Information Modeling ) #AJE T —FKEE(S
B G IERTRISERAR, B2l& mEA R Ban &N TR
Wit ML, AESFNBOA R AR AER, M H AL
i B B AL ISR, BIM BRI, 4504, LA,
M TIEESE S 2 7 N EUR B & —il, Al RSE—NE BT
B, XHEEELES 5% B AR SEREF SR, Bk

EREI DL, HETSGEEFRCRI I LR A, B EEE
hRemER A, PR, ORI, RSN DR P
I A TS ITHRE ST (BIM), BIM SRR
FAET EANEA B &8 2 BRI U SRS, BIMERS
HBIT, BSIUH A EITTH, AT RIS H R R P TR
B,
(=) KA TEREEERRI T
AN, KA TR Fs e g2, HEViEZH, Bk
ARAGTE, WMEABERRECAZEH, DIAERAT LRI HZ

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 131



BEIRRIZ | ENERGY SCIENCE

PTERZHEE ) ITARIFEEAR IR, (FE MM S
IREEARFOCH B M T R S8, ITEERE RS, 7
DRFEIUE RS R OSSR RIS B BT B,
BRI RCH B BB S FERRAOTETE , BRI A AN H
T LR SE IR, T2, KR TR HigEa ) BoR
NEE R G S TR ERIEEB R

(=) BIM B AR7EXF TG EERED

BIM BRI 28 AR TR0 B E7E R T 32, i
B BIM EoR, AR TRRAS NS, At T, WiEts
Tk, #PRBIGIBHE S Teae i S AN TS, FANEAEI A AT
ANETHTR], BIM SORTT AR AP & F L@ ALE, AT
B H BB B SR B R EANTURCRSE, By bt Bt T A 2
JRELFE, TE, BIM BORATLASE SRR AReE, 2 aeil
FERZORM A G, AR 22, HITREEIRIRE, HEoREEik
MCAERER, EXBERT [, BIM HARRRRE 7 BIFIATHE T35 X
Bz, HRNAHER, Sl e B iU B ER.

—. EF BIM £ARRKF TR E EERERAELR

(—) TAEISHHERR BIM $ AR

AF TARAL TR W BEN, BIM AR BEIH B R 2,
IR R 5R0E, H—, K% BIM 8K, ®iF ARAT
Gi— B B AR AR T, B R e, 7k
R, 25, LSRRI PAZE R — A6 T
B, NMAEEE T R —8o, W il 5 B Frek
FESCA IR R AT F IS, H, BIM HREH =4 E s B
U E, B A3 A A SEBRE T 2 iR s %,
AIBEALE M B L R T4, BIM HEA U T SRR Gk
ZIg, R T IOT N BRI R S T R T T B, (5%
TN R ATAE AR 7 G2 A 1T DA AETE M B 2 4L, E
TSR, AR THRORMETEREL, 8 i 3 A A
FPT

(=) FELRERAEY BIM $5AR N

FEiE AT, BIM BRZ 8 A0 T 6 K iR s 7 7t 1k
FEMEE R AE R, DME MR B S A0, (5800
IREE, WS IE BT R DORS R 5 (2 BIM AT an
HERE, AN GURBL LA R 457 A 2 2 R AR B I AR 2 [ — 4
Vo, GOEEGENSIEIT S P TR, HFERITER R, IR
INZESERERE_EA B FIN AZH IR, Sk 8 EOR G P2 AR AU L
i, MiH, BIM £ ARBG I LIRS AR RS, AR
IRESRWDRHIRES, B, R, YIRS, DURIEE
TR T A HRENEE 2 N,

(=) iIZEMERRY BIM AR

IR TREHEALE W BELUR, BIM SRR M2 5 15 i
ERSR, ARSI A T 2 M B, ARG, W
T LK 5 e S SR AR 2R, BIM H AR AT LKA IR 2238 K 3
IR, RERESRIEIL, TR ZE B M N2 S 15 A5 i e v e

K, PRI IE R 22 a, b R ORRc & SR 5 [ e AR 74 dhmk
HRAHR, A E SR EIRHTEE S, BIM SIS REIZ
W B IO PR IR IN FRAT BN 7], s fRaRislE, FUTHIMTR
JEBRIL, FHHORZI TR, DU RTRIT 5.

=. BIM £EAR7EKFI TET B EEPRIX ARSI

(—) BIMEAREEEERTAREE

AR LREIH S, FEELHMFEET BIM SR
TR, Bageethfeeel, IMFaaaiih, I, WL
NEERAN U EAIRNINESE, Esh AR E R, (T &
GUBENAAERE RBCRIL, 00 CTT 4 P & RER U3
AL, TR, WM A RS ERE, AR
FEAFIETE, Bk TIREREE SRR IR EE T A e
Mo T HZ A A TR A I P, AT
77 1Y T BARE A SR A5 W — 1 B A RO R IT 220, Sz (F L K
M, TR SETT TR R RN, IUH 25555 e MU
SRNGE QBhAS, B H R, A nsRE E s
TR SRR,

( =) BIM BeR7E#H E 5 AR H E R F

BIM AT W5 2 00 H HE 2075 W AR A R e, 48
HERICIE S 6, T H 2585 BRI SR 00 F 4577 T Ak
fabn, AR T BESCPRIE TP R v R e R e, i
SEGEHEIE I 2RISR IE A4S, FERAE K L, BIM BORAE
BRI F A T T SO, PR AR P I 24 (105 2
W, AREEREIES T, BIM BORIE B Re i 2 LAY plAS
AR, BRI, SRR R 1R T T A I
Bretee IR 1R,

%1 BIM HORRY TS0 S AR AR A L

SHRE %%%Eﬁﬁ mmﬁﬁﬁm %%%@ﬁﬁ mm&ﬁﬂﬁ
HhERZE | EEmE %N SRR

Pazniic'd 10% 2% 5% 1%

it LB 15% 5% 12% 3%

EE B 8% 1% 6% 2%

IFE VR LUEH, B BIM BEARJE, 351 H ik B 25 R AR
ARG T WA, WH R HIREI 5] TR

(=) BIMEARLZSHNREEESNERERSR

BIM HARR. R A B2 7R , 4 /KR TR H ok
B SR, EBIA S RS O A T R G 2 5, BIM
FRGURLAEREI R TR AR RS, MORHREE, LRSS, ff
UE TR BB AR R St . T H., BIM R ARG R PR 1l
R, FINTE LIS RIS, SRS, RN SR
HOBE RS, ARG REA TS, G AT s 2>
FE BRI BER T 7 2 HH B0 ) o [l 2 4 s, ETAT I
PATPITEAEHE, BIM T SR KSR R G I AR ORI S ]
ARG LSS, SCRBAEIH B 5 1 AR I, 2RI Y
AL, (R H AT B

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



M. EF BIMZBARBKFTETEEERER AL
i3S

(—) BIM EARMANSEES RS RE

TEKFI TR E 4, SRA BIM SR M E B AL & BORHES
MoaUEE, T H B BRI R G, H—, R
XTI E AR Bk AR S, SE A BV AT S AEAN H
(9, (73 BIM S E R LAF G H RELSLTRe ZmE#,
M LUAR 28 S5 AR 200, AR ER, IR &
IREMISEIETT 2, FEQIHEF & RS, Blidets 2410 BIM SARAE
WP HTE A, XANISE -6 &G H&T 6
ZRERRI, BAZTIEN T s, BT REREH
B, REORESNET, A NI A R UG L B A BIM
P&, MG~ ARG H S EAR R, HEIRI A0
TR Rl AT R ITIN DLBL R AT SR 4 R AR A B 2
&, DR ISR REIRE 2 S AT, S IE G A
PEAS, 25 Moy 20T R R A g, DUtMEm B &5 1w
2, BYIHAERR, BEMRES RE R e, et B
E 1R,

RS BHEISRFR -0

v

g ERRARIELR ISR
2]

v

RGtEpL: IHENMERG—LIEGE
5iE

Y

BRSHTSHAL: BUERES TR
L ETRIARE

Bl BIM BRI AISERE ez
(=) BIM 2 AR ARZARES KM E R
FEPRAT BIM HARAIAGE, A2l A D EORIERI K,

243t

BT ABER A — SO (R IR e, MR ARARIESR R, Phifts 2 i 2Rk
EATRAAERLE PRIIE BIM BARGF LU 12 F I TE, 1587
PR B S maeett, abkl T HaiiEsi s
Pl HE R TR M0 H (e, KSRGS, BIM SORTEAFE
RIS KA BB AR B, REHEFH DA BRI
Wo FILUER S HEWE, JERARIRS DURA RGN A A
FesE e, IRENION I H 78 N ARSI, A
FIH BIM SFEM A TIE, WH, SIS TER N, X
A H IR e 7 R [ S AN DAf e

(=) BIM AR hREE S 5%

BIM $ AR ATl b — 26 PR RS, 4 A R TR H 24
IR, H—, RIS, R R
4 BIM AR INAFFER E AR IE, BURFEETTLARAT L 2> B0
ST RHI I ECR AR FFRI e AN, DAL S A AR 7 T 4%
AN, BT, BTREE R IR R AIIE RN 2, Xtk
BIM AR s (g — A A, ST, allmr el
IASEFNEE, ST A TRERIERRE, IR BIM HORIRR G
e, Gl AET AT A SRS, B, PlbRiERg
— AR TG S5 SRR VPS5 112 BIM BAR35 1 iE2
FITLA, MR 24 2L RS AT — 5 I, (AT 2 5
HUEE BIM S5 L5 A DA EOCHE, XA SR 21 (LR
FHARBHE 225

h. &iF
BIM HEARTEKF] TR R AW, Hop YGRS

R, AR H B A2, AR EE BIM BRI H 2
TG, AR SEBGE R AR B kit 2 T8 478

FHr BB e, B s RO ISR 5, Kok, BIM
BARSTEZHAB TR, LR TR, FEslF

WY 33045, AT I SOR S 25 A M B R i 52
F71.

(1) A Jechf . AR TR T AR S TR BB M BT S AT 1)), 7k L%e4r 2024, (17):126-128.

[21 540 . /N TR THORAT B AR E R (J). (RARIEIA ,2022,12(10): 142-144.

[3] Z2 e | 25 . AR TR AT R HARGT BAHT (Cl// iiERes: (R RFIREERIZERE | (IARARFI2 2021 (CSEJUR ) HPEDRFIE BAEAIEIZE IR | SR i 55 Rt

AKJF ,2021:410-413.

[4] TRRFS |, BREF , E&WE | F AR TRATE R ERGEFT IR (], #RBHT ,2019,5(08):191-192.
[5] {77, d )L, 05 . AR A TRE F A TS Bt THAAIHT (M. FFE SR iR - 202012:295.
[61 FHHIRH . AR ARG TN 510 B AT B ARG (1), T aH e mgs (7R ), 2025, (24):202-204.

[7) FEp— /R TREI H A (M. R AR A U 201707294,

18] SRR . AR AR A T B R S A BEAETITSE (). RHZEIHA 4R ,2021,18(12):24-26.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 133



BEIRRIZ | ENERGY SCIENCE

vt RTG G0 B R id E

RBERRIIEIDL (B12) BRAE), &R ¥E 519000
DOI:10.61369/ERA.2026080024

i = REASRENTNESNREBORMELAXREEE, HEASENRAMEREESMETEESRE, BEREHO
TIRER R PLC = @(E5E, IREHEREA, HHEMAEN, BERALRERE, ZRRLKEESIZERREEDL—
B 2008 F27~H RTG AR, SHETZHES PLC NE~ZHERSLRE, ERRINREEE. RARSM. BIX
BREAER, AEUZRESIERHTSE,

] RRatERMANNEEN; PLC; BRISERE

Exploring the Configuration of Core Electrical Equipment in RTG Renovation

Luo Bolin
Zhuhai International Container Terminal (Gaolan) Co., Ltd., Zhuhai, Guangdong 519000

Abstract : Tire type container gantry crane is a key equipment for port loading and unloading operations, and
its electrical control system performance directly affects operational efficiency and safety. With the
discontinuation of imported frequency converters and PLC products, equipment failure rates have
increased and maintenance costs have risen, making renovation an inevitable choice. This study takes
a RTG that was put into operation in 2008 at the Gaolan International Container Terminal in Zhuhai Port
as the object, analyzes the localization replacement plan of its frequency converter and PLC, focuses
on equipment selection, system compatibility, construction content, and technical characteristics, and
provides reference for the renovation of similar old equipment.

Keywords : tire type container gantry crane; PLC; electrical equipment configuration
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Topology Design and Performance Optimization of Broadband Low Insertion
Loss Limiting Circuit
Sun Yongmao
China Electronics Technology Group Corporation 13th Research Institute, Shijiazhuang, Hebei 050051

Abstract : The broadband RF receiver front—end needs to maintain effective transmission of weak signals in
strong interference environments, while also preventing high—power inputs from causing impact on
downstream sensitive devices. As a protection unit at the front end of the receiving link, the topology
of the limiting circuit is directly related to the balance between insertion loss, port matching, limiting
level, and power endurance. The article analyzes the structural design and performance optimization
of broadband low insertion loss limiting circuits. Firstly, the design constraints brought by broadband
transmission, device configuration, and port matching are sorted out. Then, topology design ideas are
proposed from the aspects of low loss main channel, parallel limiting branch, and multi-level limiting
unit coordination. Furthermore, optimization methods for insertion loss, return loss, and layout parasitic
parameters are discussed. The relevant analysis can provide reference for the miniaturization and high
reliability design of the amplitude limiting protection circuit in broadband RF receiving front—end.

Keywords : broadband limiting circuit; low insertion loss; topological structure
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Research on Optimization of Environmentally Friendly Drilling Technology

under the Green and Low Carbon Concept

Liu Xianliang

Sinopec Southwest Petroleum Engineering Co., Ltd. Hunan Drilling Branch, Changsha, Hunan 410007

Abstract :

Keywords :

Against the backdrop of the deepening of the "dual carbon" strategy and the acceleration of green
and low-carbon transformation in the oil and gas industry, traditional oil and gas drilling processes
have long been guided by construction efficiency and drilling success rate. However, they generally
suffer from prominent problems such as high construction energy consumption, large carbon emission
base, high total emissions of drilling pollutants, low resource recycling rate, and significant ecological
environment disturbance, making it difficult to meet the multiple rigid requirements of green development,
ecological protection, and low—carbon emission reduction in oil and gas fields at present. This article
is based on the core development concepts of green and low—carbon, source control, and circular
utilization, and conducts research on the optimization of environmentally friendly drilling technology for
the entire process of conventional oil and gas drilling construction on land. The system analyzes the
technical shortcomings and application pain points of traditional drilling construction mode in energy
consumption control, drilling fluid system, waste disposal, on—site environmental protection control, etc.
Based on the characteristics of drilling construction conditions in different formations, an integrated
environmental protection and low-carbon drilling technology system is constructed from four
dimensions: environmental protection drilling fluid system improvement, dynamic energy—saving drilling
parameter control, harmless resource treatment of drilling solid waste liquid, and full process green
construction supporting technology. By introducing low toxicity and biodegradable drilling additives,
establishing a formation adaptation parameter optimization model, building a waste classification and
recycling system, and improving intelligent environmental monitoring and control mechanisms, we
aim to achieve a comprehensive upgrade of driling operations in terms of source pollution reduction,
process energy saving, and end of pipe recycling.

green and low-carbon; environmentally friendly drilling; process optimization; drilling
fluid; waste management; energy conservation and carbon reduction; green construction
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