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Optimization and Application Practice of Air Purification Technology in Hospital HVAC System

ZHANG Surun
Zhonglian Hesheng Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the increasing demand for air quality in medical environments, the HVAC system in hospitals must ensure the
cleanliness of the air while providing a comfortable environment. The article discusses the optimization and application of air
purification technology in hospital HVAC systems, analyzes the current application status of air purification technology in hospitals,
and explores how to improve air purification efficiency through technological innovation and system design optimization. Research
has shown that combining efficient air filtration equipment, intelligent air quality monitoring systems, and optimized HVAC system design
can effectively purify the air, reduce internal air pollution in hospitals, and improve the rehabilitation environment for patients. The article
concludes with a specific implementation plan for optimizing air purification technology and its impact on hospital operations.

Keywords: air purification technology; hospital HVAC system; indoor air quality; technical optimization; systems design
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Technical Path and Economic Benefit Analysis of Existing Building HVAC System Renovation

ZHANG Chaozheng
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the continuous improvement of building energy-saving requirements, the HVAC systems of existing buildings are
gradually exposed to problems such as low energy-saving, aging equipment, and high operating costs. The renovation of HVAC
systems has become an effective way to improve building energy-saving and reduce operating costs. This paper first analyzes the
technical bottlenecks faced by existing building HVAC systems, and then proposes a series of technological transformation paths, such
as equipment updates, system optimization, and the application of intelligent control technology. Through the analysis of the economic
benefits of different renovation plans, it has been found that a reasonable technological path can significantly reduce the energy
consumption and operating costs of buildings, while improving comfort. Finally, combined with specific cases, the implementation
process of the renovation project and the economic benefits it brings were discussed, demonstrating the enormous potential of HVAC
system renovation in improving the overall performance of buildings.

Keywords: HVAC system; technological transformation; energy-saving improvement; economic performance; building energy-saving
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Error Analysis and Improvement Strategies for Thickness Detection of Reinforcement
Protective Layer in Building Structures

YANG Ying
Wuhu Kexin Construction Engineering Testing Co., Ltd., Wuhu, Anhui, 241100, China

Abstract: The durability and stress performance of concrete structures are directly related to the thickness of the steel reinforcement
protective layer. Its detection accuracy is of great significance in engineering quality assessment. Common errors in thickness detection
include equipment, operation, construction, and data processing errors, which can easily distort the measurement results. Optimizing
the performance of detection equipment, standardizing the operation process, strengthening data analysis methods, and enhancing pre
control during the construction stage can effectively improve the accuracy and stability of steel reinforcement protective layer
thickness detection, thereby ensuring structural safety and design service life.

Keywords: thickness of steel reinforcement protective layer; detection error; electromagnetic induction method; structural durability;

improvement detection accuracy
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Research on Intelligent Detection Method of Building Exterior Wall Cracks Based on Image
Recognition

LIU Yebing
HFUT Engineering Test & Inspection Co., Ltd., Hefei, Anhui, 230000, China

Abstract: In terms of structural safety and service life, early identification of cracks on building exterior walls is of great significance,
but traditional detection methods have limitations such as strong subjectivity and low efficiency, which cannot meet the needs of
modern building maintenance efficiency. The intelligent detection method of image recognition utilizes convolutional neural networks
to extract and classify crack image features for automatic identification of crack positions and types. Combined with image
preprocessing, data augmentation, deep learning model optimization, and other techniques, it improves the accuracy and robustness of
crack detection, providing efficient, objective, and visual technical support for building structural health monitoring.

Keywords: cracks on exterior walls of buildings; image recognition; convolutional neural network; intelligent detection; deep learning
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Analysis of the Combined Testing Technology of Concrete Rebound Method and Ultrasonic
Method in Construction Engineering

ZHAO Wei
Wuhu Kexin Construction Engineering Testing Co., Ltd., Wuhu, Anhui, 241100, China

Abstract: In construction engineering, concrete rebound method and ultrasonic method are commonly used non-destructive testing
methods. In concrete strength evaluation, rebound method relies on surface hardness, and ultrasonic method relies on sound wave
propagation characteristics. The detection principles and sensitive factors of the two complement each other, and their combination is
effective in improving detection accuracy and stability. A single detection method is easily affected by environmental, carbonization,
defects and other factors. Data fusion and model fitting technology can overcome this problem and provide more comprehensive and

reliable technical support for concrete structure quality evaluation.

Keywords: concrete strength; non destructive testing; rebound method; ultrasonic testing; data fusion
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Methods for Improving the Accuracy and Efficiency of Facial Recognition Technology in
Construction Video Surveillance

WEI Bin
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The construction site environment is complex, and traditional safety supervision methods are difficult to meet the needs of
efficient management. Facial recognition technology, relying on video surveillance systems, has shown broad application prospects in
personnel identity verification, access control, behavior analysis, and other areas. Due to factors such as lighting, posture, and
occlusion, recognition accuracy faces challenges. Optimizing deep learning models, enhancing data quality, and improving deployment
architecture can effectively improve performance. Actual engineering cases have shown that technological improvements have
significantly improved the stability and applicability of the system. With the advancement of artificial intelligence technology, this

field will usher in broader development space.

Keywords: facial recognition technology; architectural engineering; video surveillance; accuracy; efficiency optimization
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Application and Development Trend of Rainwater Utilization System in Urban Water Supply
and Drainage

FENG Yujie
Shijiazhuang Drainage and Protection Center, Shijiazhuang, Hebei, 050000, China

Abstract: Rainwater reuse technology is an effective way of water resource management and has been widely applied in urban water
supply and drainage systems. Through activities such as rainwater collection, storage, purification, and reuse, the challenge of urban
water scarcity can be effectively addressed, while reducing the pressure on urban drainage systems. By combining advanced
international and domestic technology and management experience, optimizing design and technical solutions, the efficiency of
rainwater utilization has been significantly improved. This not only promotes the sustainable development of cities, but also gradually
improves policies and regulations through the introduction of intelligent management systems. It is expected that in the future,
rainwater utilization systems will significantly improve the efficiency of water resource use, optimize the ecological environment
structure, and promote the construction of environmentally friendly cities.

Keywords: rainwater utilization; urban water supply and drainage; sustainable development; water resource management; ecology city
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Analysis and Suggestions on the Influencing Factors of the Development of Highway Traffic
Energy Integration Projects

LIU Yuxun
Zhejiang Communications Investment Group Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: Transportation energy integration refers to the deep integration of the transportation and energy industries, which is of great
significance for promoting the integrated construction and high-quality development of transportation and energy networks. Various
regions attach great importance to the development of highway transportation and energy integration projects, and their profit models
mainly include cost savings, electricity grid connection profits, and matching with new energy projects. The integration scenarios of
transportation and energy on highways in various regions include the construction of new energy microgrids in service areas and the
construction of a deep integration system of source network load storage charging. The article analyzes the influencing factors of the
development of highway energy integration projects in various regions, mainly including technical factors, economic factors, and
policy factors. This study proposes corresponding suggestions, including improving top-level design and policy support, optimizing
technology application and innovation, fully utilizing highway resources, promoting business model innovation, focusing on
environmental and social benefits, strengthening safety and risk prevention, and providing support for the efficient development of
high-speed highway energy integration projects in various regions.

Keywords: highway; integration of transportation and energy; project development
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Study on Strength and Fluidity of Flowable Solidified Soil Prepared from Engineering Waste Slurry
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Abstract: Flowable solidification is an effective approach for the resource utilization of slurry. Addressing issues such as the unclear
influencing factors and the decay law of fluidity over time for flowable solidified soil (FSS), this paper analyzes the effects of binder
content, initial moisture content of the slurry, and curing age on the unconfined compressive strength (UCS) of FSS, as well as the
effects of binder content, initial moisture content of the slurry, and standing time on the fluidity of FSS. The results indicate that the
UCS of FSS increases with higher binder content, gradually decreases with increasing initial moisture content, and increases with
longer curing age. The 28-day UCS of FSS was found to be 2.15 to 2.2 times that of the 7-day strength. The fluidity of FSS increases
with higher initial moisture content, slightly decreases with increasing binder content, and gradually decreases with longer standing
time. To achieve desirable cementitious strength, a lower initial moisture content should be employed during FSS preparation.
Furthermore, FSS should be transported to the site and poured as soon as possible after mixing to meet fluidity requirements.
Keywords: flowable solidified soil; strength; curing age; fluidity
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Performance Analysis of CnZn Alloy Scale Inhibition Material in Circulating Cooling Water System

JIANG Xu
Shenxi Thermal Power Plant of CHN Energy Group Liaoning Electric Power Co., Ltd., Shenyang, Liaoning, 110065, China

Abstract: Circulating cooling water systems are widely used in the industrial field, but their water quality is complex and variable,
which can easily breed scale and cause a series of problems such as reduced heat transfer efficiency, increased energy consumption,
and equipment corrosion, posing a serious threat to the stable operation of the system. As an innovative scale inhibition material, CnZn
alloy not only exhibits excellent anti scaling and corrosion performance, but also has dual advantages of environmental protection and
economy. Through in-depth analysis of its scale inhibition mechanism, combined with performance testing under experimental
conditions and practical engineering application verification, it has been confirmed that this material has good adaptability and
long-term stability in high temperature and high hardness water quality environments, and has great potential for promotion and
application value in engineering practice.

Keywords: Cnzn alloy; scale inhibiting materials; circulating cooling water system; corrosion inhibition performance; engineering application
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Application and Development of Innovative Models in Construction Project Management

LIN Shanru, CHEN Guilan
Guangxi Xinyong Engineering Consulting Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: With the continuous advancement of urbanization, both urban and rural areas are showing a thriving development trend. As
a key industry supporting Chinese socio-economic development, the construction industry is rapidly expanding in scale, and the
number of construction projects is constantly increasing. The standards and requirements for project management from all sectors of
society are also constantly improving. The traditional construction project management model still has many problems, which to some
extent constrain the development of the industry and have become a major obstacle to future development. Based on this, the article
delves into the application and development of innovative models in construction project management, hoping to provide useful
references for relevant units and promote the sustainable and healthy development of the construction industry.

Keywords: innovation mode; architectural engineering; engineering management; technology application; development
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Key Path Optimization Method in Construction Project Schedule Management

XU Yongjian
Huadian Water Science and Technology Co., Ltd., Beijing, 100000, China

Abstract: The critical path optimization method in construction project schedule management aims to identify the critical path that
affects project completion time by analyzing the dependency relationships between project activities, and optimize it to shorten the
construction period or reduce costs. This study first introduces the basic concept of critical path method and its current application
status in construction project schedule management, and then explores several effective optimization strategies, including the
application of technical means such as resource balancing, rapid follow-up, and parallel engineering. We also discussed the supporting
role of information technology in critical path optimization and how to improve the overall execution efficiency of projects through
these methods. Reasonable use of critical path optimization methods can not only effectively shorten project cycles, but also improve

resource utilization and reduce project costs.

Keywords: key path; progress management; resource balance; rapid follow-up; parallel engineering
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Exploration on the Construction Technology and Management of Concrete Prefabricated Pile
Foundations

LI Xue
aohu Project Area for Housing, Construction, Transportation and Urban Management Comprehensive Service Center (Construction
Quality and Safety Station), Kashgar, Xinjiang, 844000, China

Abstract: Concrete precast pile foundation is an important component of foundation engineering and widely used in various
large-scale civil engineering projects. This article provides a systematic exposition on the construction technology and management of
precast concrete pile foundations. It provides a detailed introduction to the production process of precast piles, the specific process of
pile driving construction, and the technologies involved in pile foundation quality inspection. Emphasis is placed on analyzing key
aspects such as construction organization design, safety, progress, and quality management. By relying on scientific and reasonable
construction techniques as well as efficient and orderly management measures, the quality and efficiency of pile foundation
construction can be significantly improved, while also reducing the risks faced by the project, providing theoretical guidance and

technical support for relevant engineering practices.

Keywords: concrete precast pile foundation; construction technology; construction management
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Analysis of the Application of Information Technology in Construction Project Management
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Guangxi Xinyong Engineering Consulting Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: With the improvement of competitiveness in the construction industry and the application of information technology, the
production organization of construction projects has undergone changes. Management plans have been improved in quality control and
other aspects, clarifying quality standards and management content, enhancing the controllability of construction project management.
With the support of information management technology, the forms of engineering management are showing a diversified
development trend. In the process of promoting the informationization management of construction projects, attention should be paid
to implementing management methods at the specific level of information technology application, promoting the effective integration
of technology and various departments, and reducing the problems faced by construction project management in sustainable
development. The article explores the significance and issues of information technology development in construction project
management, and finally proposes corresponding countermeasures to promote the in-depth application of information technology in

construction project management.

Keywords: information technology; architectural engineering; engineering management; technical application
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Over Limit Design of a Super High-rise Residential Structure in Dongguan City

LIANG Tian
Guangxi Vanke Enterprise Management Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: The structural height of a residential project is 214.60m, exceeding the B-level height limit. The article provides a detailed
discussion on structural layout and selection, over limit judgment and performance objectives, as well as structural seismic analysis.
Through systematic analysis of the seismic performance of over limit high-rise buildings, the performance implementation path of key
components under the set seismic level has been verified. Comprehensively verify the overall achievement of the seismic fortification goal
of "performance level 3" for medium earthquakes, and provide theoretical support and practical basis for similar over limit projects.
Keywords: structure B-level height; over limit judgment; performance design; fortification intensity; rare earthquake occurrence
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Road and Bridge Construction Technology and Analysis Based on Green Concept

LIU Ximao %, LI Teng 2
1. Huanggang Transportation Comprehensive Law Enforcement Detachment, Huanggang, Hubei, 438000, China
2. Hubei Road & Bridge Group Co., Ltd., Wuhan, Hubei, 430000, China

Abstract: In recent years, with the continuous development of the global economy, the ecological environment has suffered serious
damage, and the sustainable use of resources is facing great challenges. This has led to a gradual increase in people's awareness of
green environmental protection. During the construction of road and bridge projects, in order to minimize the impact and damage to
the surrounding environment, construction units need to integrate the concept of green environmental protection into all aspects of
construction, vigorously promote and apply various green construction technologies, in order to improve the environmental protection
level of road and bridge projects and achieve the goal of sustainable development.

Keywords: green concept; road and bridge construction; construction technology; technical analysis
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Discussion on the Causes and Treatment Measures of Cracks and Settlement in the Walls of
Old Brick Concrete Structures

LI Huiming
Beijing Diplomatic Service, Beijing,100600,China

Abstract: This study selected an old brick concrete structure office building in the embassy district of Chaoyang District, Beijing as
the research object. By comprehensively using rebound method, core drilling method, radiographic imaging and other detection
technologies, a systematic diagnostic analysis was carried out on the wall cracks and foundation settlement problems of the building.
The detection found that the building had safety hazards such as concrete carbonation, wall cracking, slight foundation settlement and
electrical circuit aging. Based on this, a comprehensive governance plan covering crack repair, structural reinforcement, waterproof
and anti-seepage treatment, and foundation stability enhancement was formulated. The project practice closely conforms to the
requirements of urban renewal policies, and through precise technical intervention, the service life of the building was effectively
extended, achieving a dual improvement of structural safety and spatial use quality, and providing practical reference for the

renovation of similar buildings.

Keywords: brick concrete structure; wall cracks; foundation settlement; reinforcement technology; urban renewal
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Application of High Pier Construction Technology in Highway Bridge Engineering

LI Feng
Hubei Road & Bridge Group Co., Ltd., Wuhan, Hubei, 430000, China

Abstract: With the rapid construction and development of Chinese expressway network, high pier bridges, as a key structural form,
play a very important role in facing complex terrain and crossing obstacles. The high pier construction technology is a core technology
to ensure the quality and safety of bridge construction. Due to its high construction difficulty and technical requirements, it has always
been of great concern to people. This article elaborates on the construction technology of high piers for highway bridges,
comprehensively and meticulously analyzes the various technical characteristics during the construction process of high piers, and
introduces mainstream construction technologies and their corresponding principles one by one according to categories. We also conducted
in-depth discussions on a series of key technologies such as construction surveying, steel bar installation, formwork engineering, concrete
construction, and safety and quality control. Through comprehensive analysis and practical application, it is hoped that theoretical support
and technical references can be provided for the construction of high piers in highway bridges, which promoting the optimization and
upgrading of construction technology, improving the efficiency and safety level of engineering construction.
Keywords: high pier construction; construction technology; highway bridge
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Technical Points and Quality Control Measures for Highway Engineering Construction

LI Xin
Jiangsu Modern Shuning Engineering Construction Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract: Highway engineering is an important part of transportation infrastructure construction, and its technical level and quality
control will have a direct impact on the service life and safety performance of highways. The article comprehensively and meticulously
elaborates on the key technical points in highway engineering construction, such as roadbed construction technology, pavement
construction technology, bridge and culvert construction technology, and drainage system construction technology, etc. Emphasis was
placed on analyzing the quality control measures for construction preparation, material management, construction technology, and
on-site safety. Moreover, by referring to common quality issues and corresponding prevention strategies, the application of modern
new technologies in construction quality control was deeply explored, so as to provide theoretical support and practical guidance for

highway engineering construction management.

Keywords: highway engineering; construction technology; quality control
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Construction Methods for Pile Foundation and Foundation Pit Support in Complex Geological

Formations

LIU Heng
The Eighth Geological Exploration Institute of Qinghai Province, Xining, Qinghai, 810000, China

Abstract: Complex geological formations can be considered a challenging problem in current engineering construction. If not dealt
with in a timely and proper manner, it will definitely have a negative impact on achieving high-quality construction of the project, and
over time, it will also be detrimental to the overall stability. As far as the construction team is concerned, especially when carrying out
pile foundation construction related work under complex geological conditions, it is crucial to do a good job in foundation pit support,
which is a crucial link in improving the stability, strength, and firmness of pile foundations. In order to choose and apply appropriate
construction methods based on actual conditions, the engineering team needs to conduct comprehensive analysis and consideration
from multiple different aspects, in order to ensure that the construction plan is scientific and has tangible results. The article analyzes
and discusses the construction methods of pile foundations and foundation pit support in complex geological formations, which has

significant practical guidance that cannot be ignored.

Keywords: complex strata; pile foundation; excavation support; construction methods
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Construction Methods and Technology for Highway Bridge Piers and Abutments

ZHOU Mingming
Hubei Road & Bridge Group Co., Ltd., Wuhan, Hubei, 430000, China

Abstract: Highway and bridge construction is a key part of Chinese infrastructure construction, playing a positive role in ensuring
smooth transportation and promoting national economic development. Given the complex terrain and numerous gullies in our country,
it is essential to carry out scientific and reasonable planning and design work for highway and bridge construction based on specific
geographical environments. Among them, the design and construction quality of highway bridge piers and abutments are directly
related to the safety and durability of the overall highway project, and are important links to ensure the structural performance of the
bridge. This article explores the application of construction technology for highway bridge piers and abutments, hoping to provide

some reference and inspiration for improving the quality and construction efficiency of bridge engineering.
Keywords: highway; bridge piers and abutments; construction method; construction technology
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Fatigue Creep Failure Mode Analysis of OCP Reactor

LI Weigiang
Wison Engineering (China) Co., Ltd., Shanghai, 201210, China

Abstract: OCP reactor is the core equipment in olefin cracking process. The equipment operates at an operating temperature of
513 °C~585 °C, accompanied by alternating load conditions, and has fatigue creep failure mode. In the article, ANSYS software was
used to model the reactor as a whole, and the fatigue creep process including strength verification, thermo mechanical coupling, strain
limit verification, and creep fatigue interaction was analyzed based on ASME VIII-2 and ASME CODE CASE code case 2843 method.
The final evaluation was qualified. The conclusion was proposed that creep damage accounts for a higher proportion than fatigue damage
in the interaction of reactors, and the analysis process also provides a certain reference for the engineering design of such equipment.
Keywords: OCP reactor; fatigue creep; thermo mechanical coupling; standard case 2843
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Research on the Renovation and Design of the Lubrication System for the Spindle Bearing of a
Rotary Drying Machine

SHI Lianxing
Qinghai Shanjin Mining Co., Ltd., Haixi Prefecture, Qinghai, 816100, China

Abstract: The lubrication system of the main shaft bearing of the rotary dryer has problems such as insufficient lubrication and high
failure rate, which affect the stability and service life of the equipment. By analyzing the defects of the existing lubrication system, a
new lubrication scheme has been developed to optimize the existing lubrication mode and improve the lubrication effect. The modified
lubrication system has significant advantages in improving the lubrication effect of the main shaft bearing, reducing the failure rate,
extending the service time, and improving the operating efficiency of the dryer. The experimental results confirm that the modified
lubrication system significantly improves the stability and overall performance of the equipment.

Keywords: rotary dryer; main shaft bearings; lubrication system; renovation design; performance optimization
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Maintenance and Management of Twin-screw Extrusion Granulator Equipment

LI Zhibo
Olefin Second Branch of CHN Energy Ningxia Coal Industry Co., Ltd., Yinchuan, Ningxia, 750411, China

Abstract: As the most important processing equipment for polymer products, maintenance and management of twin-screw extrusion
granulation units have a significant impact on product productivity and quality. This article provides suggestions for comprehensive
maintenance and management of twin-screw extrusion granulation units from the aspects of unit construction principles, common
faults, etc.: firstly, it is necessary to do a good job in monitoring the operation of the granulation unit, regularly detecting the wear of
the screw barrel, and removing residues to ensure the avoidance of extrusion fluctuations caused by friction between the machine and
the machinery; The second is to strengthen usage management and maintenance, such as daily maintenance, major repairs, and minor

repairs, which can effectively reduce its failure rate by more than 30% and extend the life of major components by 20% to 40%.
Keywords: twin-screw extrusion granulator; maintenance and management; influence factor
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Brief Discussion on Daily Maintenance and Fault Analysis of Variable Frequency Control Technology

WANG Zekun, LI Chaohui
Yunnan Hualian Zinc & Indium Stock Co., Ltd., Wenshan, Yunnan, 663700, China

Abstract: In recent years, with the development of power electronics technology and computer technology. High efficiency, high
reliability, high adjustability, energy conservation and environmental protection have become the trends of modern industrial
development. The technology of AC variable frequency speed regulation for motors is one of the main means to save electricity,
improve process flow, enhance product quality, improve the environment, and promote technological progress in today's society.
Variable frequency speed regulation is considered the most promising speed regulation method due to its excellent speed regulation
and braking performance, high efficiency, high power factor, energy-saving effect, and wide range of applications.

Keywords: variable frequency drive; control technology; daily maintenance; fault analysis
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Research on Long Cycle Operation of Extended Service Vacuum Drum Filter
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Abstract: The vacuum rotary drum filter machine is originally produced by DORR company in Germany. It separates wax from a
frozen mixture of wax, oil, and solvent through continuous filtration. It is the main core equipment for the production of ketone and
benzene wax. It is particularly necessary to achieve long-term operation to provide reliable guarantee for production.
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Application Research on Backfill Mining Technology

LIU Hailong
Beijing Shougang Mining Construction Engineering Co., Ltd., Beijing, 100000, China

Abstract: Backfilling mining technology is an important part of the modern mining system, which achieves safe and efficient mining
goals by actively regulating the mechanical environment of the goaf. The article comprehensively elaborates on the process
characteristics and application scope of dry, wet, paste, and cemented filling technologies, and deeply analyzes the mechanical
properties of the filling body and the mechanism of interaction between surrounding rocks. At the same time, based on the current
development trend of technology, the actual application situation is explained from multiple aspects such as disaster prevention and
control, material innovation, and process integration. A five in one technological optimization path including infiltration control,
parameter optimization, system integration, material improvement, and quality control is proposed, which provides strong theoretical

support for building a safe, controllable, green, environmentally friendly, intelligent and efficient backfill mining system.
Keywords: fill mining; paste rheology; collaborative support; material modification
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Analysis of Anchor Net Cable Support Technology in Rapid Mining of Coal Mines

WANG Baohong
Hexing Coal Mine of Dongyuan Hengding Coal Industry Co., Ltd., Qujing, Yunnan, 655502, China

Abstract: Tunnel support is a key guarantee for coal mine safety production. In China, coal mines mostly adopt underground mining,
and the types of tunnels are mainly coal tunnels and semi coal rock tunnels. There are also many cases of soft and broken surrounding
rock tunnels or water softening and expanding surrounding rock tunnels. Ensuring safe and rapid excavation of tunnels, smooth
operation during use, and stable surrounding rock, controlling support and maintenance costs, is of great significance for building safe
and efficient mines. Coal mine tunnel support has gone through wood support, arch support, and steel support, and finally developed
into anchor net cable support. This process is quite long. Practice has shown that anchor net cable support is an economically effective

form of support for tunnels.

Keywords: coal mining excavation; anchor net cable support; influencing factors; technical application
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Construction and Benefit Analysis of Soil Energy Storage System
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Abstract: With the continuous increase in the utilization rate of renewable energy in China, the construction of new energy storage
systems and the improvement of system storage capacity and stability have become key factors affecting the utilization of renewable
energy. As an energy storage method with strong adaptability, low cost, and minimal environmental impact, soil energy storage
technology is gradually gaining attention. Based on the principle of soil energy storage, this paper analyzes its application mode in the
construction of regional energy storage systems, proposes a system construction plan relying on soil thermal electric collaborative
regulation, and systematically analyzes its feasibility from three aspects: economic benefits, environmental benefits, and social benefits.
The regional energy system based on soil energy storage has significant advantages in improving energy utilization efficiency,
reducing carbon emissions, and optimizing energy structure, opening up new avenues for building a low-carbon, efficient, and
intelligent green energy system.

Keywords: renewable energy; soil energy storage; thermal electric synergistic regulation; benefit analysis
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Brief Analysis of the Application Prospects of Unmanned Survey Ships in Underwater Terrain
Surveying

OUYANG Fei
Liaoning Natural Resources Affairs Service Center, Shenyang, Liaoning, 110034, China

Abstract: With the continuous development of intelligent technology, the application of unmanned survey ships in the field of
underwater terrain measurement has become increasingly common. Thoroughly and meticulously review the definition, system
composition, operating principles, and technical characteristics of unmanned survey vessels, while deeply analyzing their applicability
in underwater terrain surveying. Based on the current trend of technological development, market demand, and the trend of emerging
technology integration, explore its future development prospects. Unmanned survey ships have many obvious advantages such as high
efficiency, safety, and intelligence, and can largely replace traditional measurement methods. They have extremely broad application space

in many fields such as water conservancy engineering, port and navigation construction, and environmental monitoring in the future.
Keywords: unmanned survey vessel; underwater measurement; topographic survey
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Practical Application of Multi Rotor Unmanned Aerial Vehicle Oblique Photography in 3D
Terrain Modeling of Oil and Gas Fields

PANG Wanze
Daging Oilfield Design Institute Co., Ltd., Daging, Heilongjiang, 163000, China

Abstract: The increasing demand for terrain and geomorphological data accuracy in oil and gas field development has gradually made
3D terrain modeling technology an important auxiliary tool for oil and gas field development. Tilt photography is an advanced
technology in unmanned aerial vehicle remote sensing. Due to its comprehensive data acquisition, high modeling accuracy, and
flexible operation, it has gradually been applied in oil and gas field surveying practice. In this article, multi rotor unmanned aerial
vehicles are used as a platform to explore the specific process, key technologies, and implementation effects of tilt photography
technology in oil and gas field terrain modeling. The system analyzes data acquisition, modeling accuracy control, and post-processing
processes, providing technical support and application guidance for efficient and low-cost 3D geographic information modeling in oil

and gas fields.

Keywords: multi rotor unmanned aerial vehicle; oblique photography; 3D modeling; oil and gas fields; topographic mapping
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Discussion on Improving the Quality of Geotechnical Investigation in Power Engineering and

Countermeasures

LI Guangwu
Ningxia Xianke Electric Power Design Consulting Co., Ltd., Yinchuan, Ningxia, 750000, China

Abstract: Geotechnical investigation, as an important preliminary stage of power engineering construction, is directly related to the
safety and economic feasibility of the project. As the scale and complexity of power engineering continue to expand, ensuring the
quality of geotechnical investigation has become increasingly crucial. A systematic analysis was conducted on the main problems
existing in the current geotechnical investigation of power engineering, including prominent singularity of investigation methods,
unsatisfactory data accuracy, and inadequate on-site management. For these issues, measures such as improving survey techniques,
improving management systems, and strengthening personnel training are proposed to enhance the scientific and accurate nature of

geotechnical surveys, laying a solid foundation for the orderly implementation of power engineering.
Keywords: power engineering; geotechnical investigation; survey quality; technical optimization; management countermeasures
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Research on Modularization and Standardization Strategies in Prefabricated Building Design

WU Menglei
Hebei Tianyi Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the transformation of the construction industry towards green and industrialization, prefabricated buildings have
become a key focus of development. Modularization and standardization strategies are key to improving the quality, efficiency, and
economy of prefabricated buildings. Thoroughly analyze the application logic of modularization and standardization strategies in
prefabricated building design, study their mechanisms of cost control, production efficiency improvement, and quality assurance, explore
the integration path of them under complex building requirements and innovative design, provide theoretical and practical references for

the sustainable development of prefabricated buildings, and assist the industrialization process of the construction industry.
Keywords: prefabricated building; modular design; standardization strategy; cost control; productivity
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Design of Protective Cooling System For Laboratory Using Non Insulated Fire-Resistant Glass

WANG Shuangli *, WANG Dongyue
China Light Industry International Engineering Co., Ltd., Beijing, 100026, China

Abstract: When using non insulated fire-resistant glass in the laboratory, the protective cooling system should be designed according
to the relevant provisions of the fire protection regulations. This article summarizes the relevant regulatory provisions for protective
cooling systems and introduces the design of protective cooling systems based on an engineering example from a certain laboratory. It
has reference value for the design of protective cooling systems when using non insulated fire-resistant glass in future laboratories.
Keywords: laboratory; fireproof glass; protective cooling system
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Research on the Application of Building Energy-saving Technology in Residential Buildings in
Cold Regions
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Hebei Dacheng Architectural Design Consulting Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Energy issues are becoming increasingly urgent, and energy conservation in residential areas in cold regions has become a
focus. The article delves into the application of building energy-saving technologies in the region, comprehensively analyzing methods
such as wall, door and window insulation, roof insulation, and solar energy utilization. By elaborating on the energy-saving principles
and implementation points of various technologies, comparing energy consumption data before and after application, and
demonstrating their effectiveness in reducing consumption, we are committed to providing scientific guidance for residential energy
conservation in cold regions, helping buildings move towards green and low-carbon, improving living quality, and promoting efficient

energy utilization.

Keywords: cold regions; building energy efficiency; wall insulation; energy-saving for doors and windows; solar energy utilization
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Research on Energy-saving Technologies and Applications in Sustainable Building Design

MENG Shijie
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The application of energy-saving technology in sustainable building design is of great significance. The current
popularization of energy-saving technologies in architectural design is insufficient, and it faces problems such as high cost, difficulty
in integrating with architectural design, and unstable technical performance. By optimizing the selection of energy-saving technologies,
considering multiple factors comprehensively and evaluating cost-effectiveness; Strengthen collaboration with architectural design and
integrate energy-saving concepts from the initial design stage; Breaking through technological barriers, increasing research and
development, and improving standards can promote application. There are different examples of energy-saving technology
applications in low-energy residential, commercial, and public buildings. In the future, the research and development trends of new
energy-saving technologies will be diverse, their full lifecycle applications will be more extensive, and the standardization and
normalization will also promote their development.

Keywords: sustainable building design; energy-saving technology; application; building energy efficiency; architectural design
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Discussion on the Application of Traditional Architectural Design Elements in Modern Architecture

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

Abstract: With the development of the times, modern architecture has become increasingly urgent in exploring cultural connotations
while pursuing functionality and innovation. Traditional architectural design elements contain profound cultural heritage, and
integrating them into modern architecture has become an important way to achieve cultural inheritance and innovation. Explore the
application of traditional architectural design elements in modern architecture, analyze the transformation and presentation of spatial
layout, decorative patterns, color systems, structural construction, material craftsmanship and other elements in modern architecture,
and study how they can demonstrate the charm of traditional culture while meeting modern functional needs, inject cultural soul into

modern architectural design, and promote cultural inheritance and innovative development in the field of architecture.
Keywords: traditional architecture; design elements; modern architecture; cultural inheritance; innovative application
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The Inheritance and Innovation of Regional Culture in Modern Architectural Exterior Design
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Abstract: Today's globalization promotes the integration of architectural styles, and the homogenization of modern architectural
appearances is becoming increasingly prominent. Regional culture contains the historical context, folk customs, and natural
characteristics of a specific region, and is a symbol of local identity. Integrating it into the exterior design of buildings can not only
break the monotony, but also continue cultural genes. The article focuses on how to select regional cultural materials, exploring a path
of architectural design that inherits the essence of regional culture, meets the needs of modern life, and showcases innovative
expression through exquisite concepts in materials, shapes, colors, and other dimensions, to help the field of architecture unleash

diverse vitality.

Keywords: regional culture; modern architecture; appearance design; inheritance; innovation
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Discussion on the Influence of Ventilation and Lighting Conditions on the Health Performance
of Residential Buildings in Architectural Design

AYIXIEMU Aizezi
Xinjiang Hengtai Engineering Design Co., Ltd., Kashgar, Xinjiang, 844000, China

Abstract: The important design factors for the health performance of residential buildings are ventilation and lighting, which directly
affect indoor air circulation, light environment quality, and the physiological and psychological state of residents. Excellent natural
ventilation can reduce indoor pollutant concentration and inhibit the spread of bacteria and viruses. Scientific lighting design is conducive
to regulating the circadian rhythm, which can alleviate visual fatigue and improve living comfort. The integration of passive ventilation
strategies and efficient lighting technologies in architectural design can effectively improve the hot and humid environment and reduce
energy load, thus achieving the coordinated development of residential health and energy conservation and environmental protection.
Optimizing building orientation, layout, and window opening forms can improve overall health performance and green building quality.
Keywords: architectural design; ventilation and lighting; residential health; thermal comfort; green building
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