& T #5184

www.viserdata.com ENGINEERING CONSTRUCTION TECHNOLOGY {

W FEAf: Viser Technology Pte.Ltd. m ISSN 2972-4058(online) 2972-404X(print)

R EZ1M (CNKI) UWSEHAT
RCCSEA iz > F AR HAT)




2HA QT

WERI S EPRA S Viser Technology Pte. Ltd. )BRIIFHINE, S—
RSN EEMESHLIFREN., BIAE—XE8RaEXRRA.
BERERNUBERNBDN, BEFEMARPEIET., KX LSE
5% AMEBEBNERAT. TR “EBRKRNIL, BHFAZR R
=, SERMIBIRR, RNARTREBERIL SRENSIEXR. B
FHOeIHT, it “BH-ME" NARGE, ILEPE. FHIVEAM, B5
IR, FFPERIDTLNERRTHE. RIMNBEREEREWK. FE&
NARER, AHEE ‘BN, BNE, 881" NEWXFRE,
Hm—mR, H—K “Bl. BR. BRE" BEIFELRE.

Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
all-in-one platform that offers solutions to every publishing process that a

scholar needs to go through in order to show their latest finding to the world.

TS s—

e

——
.

L
N
(



TREEIKEAR

Engineering Construction Technology

20254F - W35 - 4l (BSE2100))

FJrE4{I. Viser Technology Pte. Ltd.

I S'S N: 2972-4058 (online)
2972-404X (print)

ZITEAEA: AT

L ARATIE: 4H

BHREEWR: A R T

RCCSERUEIZ L AR T

HEAF) M4k www.viserdata.com

s/ EFSHREE: viser-tech@outlook.com

Hh Hit: 111 North Bridge Rd, #21-01 Peninsula Plaza,
Singapore 179098

FARER: Kk R

FAREIER: B L & L

RIEHRE: B

p

FARBE: 8 K B Era skHtE
R X W B Xk EEE
Tkt KA FXRFE XA
Be vk HREAE BREW RME

ET4%: & T AnsonChee

£ ffr: SGD 20.00

AT 7= AR
AU B T AT SC B B AR A T G SO0 s AR
SCETUE A B, W R AR N RSO ECE A AR K47
AFUEAS GIE T DT
BRI s REEVE AT, AN PE 3 3804 I 300
BHFEBN: FafE LA TIER, WnJe i1 Al 4s
T (AR 7 ] BRI AR 3 R SR AUAS 1) S AR T 2% AR

BEARREAT WL T RS S X 28 A% 3

H =%

CONTENTS

BHRIIE

BRLEP G H AR EHZm 0. .. ZIFE 1
KANPTE i Z e L Bl B 5 A . ... ..
........................................ XIFLE 5
AR LB ER RN AR TR oL
................................ METF 518
mHIIE

T BOE IR TR TR R TR =R . ... ...
....................................... w1
15K AR BR T AR AR A 4 R R R TR e it T e B 4k s
1| L& 14

TS A il T A SR 5 I B R T BRI E 17

I P L AR R KA 2 LRORTRAT. ... .. FIEZE 20

B TR N E A TR AT ..o
....................................... #ogl23

BETHHEAREER TREEHEPINHS R, ...
....................................... ] 29
B RS TS e R L e 32
T % TR 4P L AR AL BOR KA 3k 38 B HOR (1) S 43
....................................... ik i35
B A AU A AR I H BRI EM .. ...
....................................... MRzl 38



SO LY SR N N A R VI 51
AmET

T I PR ol ) R T SRR T L
....................................... BIZ: 18 54
FARSH IR E S A KIS RELUERR. ...,
....................... PRI PhERAR Bk T 57
WA IS PR ) 2 AR L % 60
LA

AT AT AR B A 45 R S AR AR T AL A A Y

WRBE T Y63
ETHAUHEARMER R SHIEMRTR. ... .. %4 k68
MU s i B SR e AR . .. ik K72
ML S H B B AR re A 4k iR ST L L
....................................... iKiHE T 75
B T TS0 LA 78
PPk AL P S AR L 5] R PERE MRS A AL . . .
....................................... T 81
SERE

TR R AR e A R R S B s .
....................... KRN AEHAE SBIAK 84

R R Al ) OB VA 5 e gz iR .
....................... EFM XIHGHE AR 87

PR PO BT VR N B3 2 AP WS .
....................... REAE  HAR FETEAR 90
PR 8 R IR AR ) e A B R N RS .
....................... HEAR  EFMH  HEEE 93

ENERM L%
T NNUE R EARE TR R R T ORI96
W EE B BAGT.. R 99
it

fEg vt TR AT N, ... M 51 102
A B TR Y R AR BT ST L KR 105
TSR AR T BEEE S I FHERHT . . . .. ik ¥ 108
PR PUE RSB SRR T 0T R AT ...
...................................... KRR 111

BT H AR TREGE M BT RSk ... IR 114
L B7R 45 78 F B E DA 2 X SO R PP A R S Bk
a1 A Z= BT 117

BB HAN R GG TR ER ERARNA. ... ..
...................................... ER 120
MR EIER ARG NI S5E % E. .. BR/E 123

WY MK

[ L2 (R 5T PRI R SRR



TR THA - 2025 553%: 543 @, VISER
Engineering Construction Technology.2025,3(4) -

B TR BB B R KW 43 Hr
e

AT PURGE SR EAR TAZA RS, #iT L& 322000

(FHEIMAALG AR, ERITAMBERLBERG S ARk, CERHIE. AT, WERFERRARS T ILE
HROBZEAR SR LPHLEFLER, AANETREALLEATOFRARKOE ADLEIIAR. & aEZAMA. 3D 4TH
HERURGERAET, FUAEPLABEXLARREERTHORERN. £k, SMNBTRIESPHTILT RAFTRLIELLIE
RO EAIA, WAHBHFRARREZRIETORYE, T hE, RV BARTFHR, TEREA, RLIEFRES.
RE, BMNATHRLERGZEES ARET — A0 R RS, HFEZTHEGREER, @3 AHR, KNHAITAR
R AFHDZRAIELGGE, SHATELELRE., B, SMNEIGRE, 2AAESAXEHEK, TF25R—%
Pk, BFERRKE LN, RAFEUARLRSFEAGENE, AL EENIEHEZR AT RILRELE,
(AR TA, FRAEK, a0 ETii; FREAM, ZATAEFER

DOI: 10.33142/ect.v3i4.16128 hESES: TUSSS CHERFRINAD: A

Application and Impact Analysis of Intelligent Technology in Construction Engineering

LI Kaifeng
Zhejiang Kaifeng Building Decoration Engineering Co., Ltd., Yiwu, Zhejiang, 322000, China

Abstract: With the development of technology, the application of intelligent technology in the field of construction engineering is
gradually maturing, including technologies such as big data, artificial intelligence, and the Internet of Things, which greatly improve
the efficiency and quality of engineering construction. The article discusses this topic and first introduces intelligent technologies in
construction engineering, including automated construction machinery, intelligent building materials, 3D printed buildings, and smart
construction sites. Examples are used to illustrate the application of such technologies in practice. Secondly, through empirical analysis,
we compared the construction projects that adopt intelligent and traditional craftsmanship methods, and clearly pointed out the
advantages of intelligent technology in the construction process, including short construction period, reduced occasional accidents,
cost savings, and optimized working environment. Then, we proposed a series of solutions and established corresponding development
models for the development and application of intelligent technology. Through this study, we expect that intelligent technology will
drive construction projects towards green, efficient, and sustainable development in the future. At the same time, we also recognize
that in order to apply these technologies on a large scale, some challenges need to be overcome, including technical complexity, cost
issues, and regulations that urgently need improvement. This study aims to provide reference for promoting the intelligence of
construction engineering.

Keywords: construction engineering; intelligent technology; automated construction machinery; intelligent building materials;
intelligent construction engineering
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Optimization Configuration and Cost Control of Large Steel Formwork in High-rise Building
Construction

LIU Kaihua
Beijing Construction Engineering Industrialization Investment Construction Development Co., Ltd., Beijing, 471000, China

Abstract: This article discusses the optimization configuration and cost control of large steel formwork in high-rise building
construction, and points out the problems of unreasonable resource allocation and improper cost control at present. By analyzing the
current application status of large steel molds, strategies such as selecting and optimizing layouts based on project requirements,
implementing refined management through BIM technology, optimizing turnover processes, and improving resource utilization have
been proposed. Reasonable configuration of large steel formwork can not only improve construction efficiency, but also significantly
reduce costs, providing strong support for high-rise building construction. It emphasizes the importance of strengthening team
collaboration, flexibly adjusting usage strategies, and focusing on training and technical accumulation to ensure the effective
implementation of the large steel formwork configuration plan and respond to emergencies, thereby comprehensively improving the

economic benefits and technical level of construction projects.

Keywords: large steel formwork; high-rise building; optimization configuration; cost control
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Discussion on the Causes of Earthquake Damage in Building and Bridge Engineering and
Seismic Prevention Plans

XIANG Xingyu!, ZHANG Liwen?
1. Chongging Jianzhu College, Chongging, 400074, China
2. Chongging Hongyu Water Conservancy Consulting Co., Ltd., Chongging, 401120, China

Abstract: Bridges are an indispensable and important component of modern transportation systems, carrying the significant
responsibility of connecting different regions and supporting transportation networks. With the frequent occurrence of earthquake
disasters, the seismic resistance of bridges has become a key research area in construction projects. The losses caused by earthquakes
are not limited to casualties, but also seriously affect social and economic activities, especially the impact caused by traffic
interruptions. In order to effectively reduce the degree of damage to bridges during earthquakes and improve their seismic resistance,
relevant designs and technologies have been rapidly developed. Nowadays, with the continuous innovation of seismic theory and
technology, the seismic design of bridges no longer relies solely on traditional passive defense, but incorporates more active protection
measures. In recent years, the application of technologies such as shock-absorbing bearings and redundant design has significantly
enhanced the seismic performance of bridges. The purpose of this study is to explore seismic design schemes for different types of
bridges and construction environments, analyze the specific role of relevant technologies in improving the seismic resistance of
bridges, and provide theoretical basis and practical guidance for seismic design of bridge engineering.

Keywords: bridge damage; seismic design; seismic isolation technology; energy dissipation; foundation stability
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Key Technical Analysis of Top Pipe Construction in Municipal Road Drainage Engineering

HUANG Hua
Xi'an Xijiao Municipal Facilities Maintenance and Management Co., Ltd., Xi'an, Shaanxi, 710082, China

Abstract: With the acceleration of urbanization, the demand for urban infrastructure construction is increasing day by day, and
municipal road drainage engineering has become an important component to ensure the normal operation of cities. Top pipe
construction, as an advanced underground construction technology, is increasingly being applied in the construction of municipal road
drainage systems due to its high efficiency, safety, and environmental protection characteristics. Top pipe construction does not require
excavation of the ground, which can effectively reduce the impact on traffic and environmental pollution. At the same time, it has
strong adaptability and can complete complex engineering tasks in small spaces. Through this approach, not only can construction
efficiency be improved, but the stability and reliability of the urban drainage system can also be ensured, effectively supporting the

improvement of urban drainage capacity.

Keywords: municipal road drainage engineering; top pipe construction; key technology; safety control; construction quality
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Construction and Crack Control of Large Volume Concrete for the Pool Structure of Sewage
Treatment Plant Engineering

SHEN Zhicheng
Anhui Construction Engineering Sanjian Group Co., Ltd., Hefei, Anhui, 235300, China

Abstract: The construction of large volume concrete is the core of the construction of sewage treatment plant engineering pool
structures, and its construction quality and effect directly affect the performance and stability of the engineering pool structures. In the
process of constructing large volume concrete, how to control concrete cracks and ensure the stability and durability of the pool
structure is the most critical. This article briefly analyzes the technical points of large volume concrete construction for sewage
treatment plant engineering pool structures, and proposes corresponding preventive measures and remedial plans for crack control
issues, in order to improve the quality and effectiveness of large volume concrete construction, reduce the occurrence of cracks, and

lay a solid foundation for the smooth construction of sewage treatment plant projects.
Keywords: sewage treatment plant; large volume concrete; construction cracks
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Exploration on Common Problems and Countermeasures in Municipal Engineering
Construction Technology

FAN Xinzhi
Hebei Construction Group Corporation Limited, Baoding, Hebei, 071000, China

Abstract: With the continuous advancement of urbanization, the scale and complexity of municipal engineering continue to expand,
and the requirements for construction technology are also increasing. Traditional construction methods and management models are no
longer able to meet the various new challenges faced by modern municipal engineering, especially in terms of technology application
and resource management. During the construction process, measurement errors, material quality issues, and improper configuration of
mechanical equipment are not uncommon. These problems not only pose hidden dangers to the quality and safety of the project, but
also increase risks. At the same time, the imperfect construction management system and lack of long-term planning often lead to
delays in project progress, increased costs, and even safety accidents. Given this, in-depth analysis of common problems in municipal
engineering construction technology and exploration of effective response measures are of great significance for improving the overall

level of municipal engineering and ensuring the smooth completion of projects.
Keywords: municipal engineering; construction technology; common problems; countermeasures
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Research on Construction Technology of Water Stable Layer for Municipal Road Engineering
Pavement

GAO Xiaojun
Xi'an Xijiao Municipal Facilities Maintenance and Management Co., Ltd., Xi'an, Shaanxi, 710077, China

Abstract: In municipal road engineering, the pavement water stable layer is a key component of road construction, which directly
affects the bearing capacity and service life of the road. With the continuous increase in road traffic volume and higher environmental
requirements, the construction quality and technological innovation of water stable layers have become extremely important. Research
was conducted on the structural characteristics, construction techniques, difficulties, and application strategies of the water stable layer
in municipal road engineering pavement. Common construction problems were analyzed, effective technical improvement methods
were proposed, and future development paths were also discussed. Through analysis and induction, the aim is to provide a more
scientific and reasonable solution for the construction of water stable layers, ensuring the long-term stability and safety of municipal
road construction.

Keywords: municipal road engineering; road surface water stable layer; construction technology; technical problems; construction strategy
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Application Analysis of Gravel Pile Construction Technology for Soft Foundation
Reinforcement in Highway Engineering

HUANG Kai
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: Gravel pile is a commonly used method for roadbed treatment. It replaces soft soil layers with compacted materials such as
sand and gravel, and forms a composite foundation with surrounding non reinforced parts through vibration compaction and other
methods, significantly improving its bearing capacity. Compared with other soft soil foundation treatment methods, it has the
advantages of simple construction, mature technology, low cost, and high work efficiency. In order to better play its role in engineering,
it is necessary to conduct in-depth research on its enhancement mechanism, grasp its working procedures, and strengthen on-site
inspections to ensure its good use effect in engineering. Based on this, the article analyzes the application strategy of gravel pile
construction technology for soft foundation reinforcement in highway engineering.

Keywords: highway engineering; soft foundation reinforcement; construction of gravel pile; technical application
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Risk Control Strategies in the Whole Process Management of Construction Projects

LI Wenyong
Yuxi Ninth Construction Engineering Company, Yuxi, Yunnan, 653106, China

Abstract: Construction projects face various risk factors during implementation, which affect the quality, progress, and cost of the
project. By effectively managing the entire project process, potential risks can be predicted, evaluated, and controlled. By adopting
scientific risk management methods in various stages of project initiation, design, construction, and completion, combined with risk
identification, analysis, and response measures, potential problems that may arise in the project can be avoided in advance. Implement
comprehensive risk monitoring, adjust strategies and resource allocation in a timely manner, and ensure the achievement of project
goals. Optimize the risk management system, improve the overall execution efficiency and economic benefits of the project, reduce the

impact of uncertainty factors, and enhance the management level of construction projects.
Keywords: construction engineering; project management; risk control; whole process management; risk assessment
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Research on the Application and Development of Smart Construction Site Technology in
Construction Project Management

GAO Xiaoming
Beijing Shenguo Gaotou Logistics Co., Ltd., Beijing, 102400, China

Abstract: With the continuous improvement of informationization level in the construction industry, the application of smart
construction site technology in engineering management is becoming increasingly widespread. Through advanced technologies such as
the Internet of Things, cloud computing, big data, and artificial intelligence, smart construction sites have achieved real-time
monitoring, data analysis, and intelligent scheduling of construction sites, improving the accuracy and efficiency of project
management. By sorting out the main technical means of smart construction sites and combining typical engineering cases, this article
analyzes their application achievements in construction progress, safety management, resource allocation, etc., and explores the current
problems and future development directions, in order to provide reference ideas and practical experience for intelligent management of

construction projects.

Keywords: smart construction site; construction project management; Internet of Things; safety control; data analysis
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Quality and Safety Management of Building Construction Sites

HUA Bin
Jiangxi Songhui Construction Engineering Co., Ltd., Ganzhou, Jiangxi, 341000, China

Abstract: In recent years, with the increasing demand for building quality and safety awareness in society, people have gradually
realized the importance of quality and safety management on construction sites. The implementation of quality and safety management
at the construction site is conducive to maintaining the orderliness of the construction site for building projects, enabling various
construction activities to proceed smoothly, achieving good engineering quality and safety management, and ensuring that all
construction activities of building projects can meet the quality standards of construction. Based on this, the article analyzes the
relevant strategies for quality and safety management of construction sites in building construction projects, which is conducive to

improving the overall quality of building construction projects and reducing the occurrence of engineering safety accidents.
Keywords: building construction; construction sites; quality management; safety management
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Application Analysis of Micro Surface Technology and Slurry Sealing Technology in Road
Maintenance Construction

ZHANG Ge
Yancheng Transportation Planning and Design Institute Co., Ltd., Yancheng, Jiangsu, 224000, China

Abstract: With the rapid development of Chinese economy and society, the level of highway infrastructure construction has entered
the forefront of the world. While the construction achievements continue to expand, the existing highways are also experiencing
periodic maintenance peaks. Micro surfacing and slurry sealing are two typical preventive maintenance techniques for road surfaces,
which have the advantages of convenient construction, low cost, short construction period, and fast open traffic. They have been
widely promoted in China. However, in actual use, the effect is not ideal, and the service life of some micro surfacing road surfaces is
relatively short, greatly limiting the application and promotion of micro surfacing technology and slurry sealing technology in
preventive maintenance. Therefore, this article summarizes and analyzes the application of micro surfacing technology and slurry

sealing technology in road maintenance construction, aiming to provide some inspiration for road maintenance construction.
Keywords: road maintenance and construction; micro surface technology; slurry sealing technology
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The Role of Digital Transformation in Improving the Efficiency of Construction Project
Management

CHEN Yunxiong
Yuxi Ninth Construction Engineering Company, Yuxi, Yunnan, 653106, China

Abstract: With the rapid development of information technology, the application of digital transformation in construction project
management has gradually deepened. By introducing technologies such as big data, cloud computing, and the Internet of Things,
comprehensive digital monitoring and management of projects have been achieved. The use of digital tools for real-time tracking and
analysis of project progress, cost, quality, and other aspects can predict potential risks in advance and adjust optimization plans in a
timely manner, improving the accuracy and efficiency of project management. Digital transformation not only improves the
smoothness of information flow, but also reduces errors caused by manual operations, shortens project cycles, reduces costs, and
enhances the overall competitiveness of projects. By integrating intelligent technology and management processes, the collaborative
efficiency and decision-making efficiency of construction project management have been significantly improved, promoting the
transformation of projects from traditional modes to modernization and intelligence.

Keywords: digital transformation; construction project; project management; efficiency improvement; intelligent
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Key Points and Quality Control Analysis of Highway Subgrade Construction Technology

ZHANG Xing
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: As an important component of Chinese transportation industry, highway engineering bears the important responsibility of
providing transportation conditions for the people. Roadbed construction is a key link in highway engineering, characterized by
tedious processes, high technical requirements, and long construction periods. It is necessary to clarify technical points, strengthen
quality control, and ensure the high-quality construction of highways. Based on this, this article starts from the actual situation and
combines specific engineering cases to analyze the key points of highway subgrade construction technology, and proposes targeted

quality control measures for highway subgrade construction for reference.
Keywords: highway; subgrade construction; technical key points; quality control
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Exploration on the Application of Green Building Construction Technology in Construction Projects

LIU Jianwei
Hebei Province Green Housing Information Technology Innovation Center, Shijiazhuang, Hebei, 051430, China

Abstract: With the increasingly severe global environmental problems, the construction industry has gradually realized the importance
of environmental protection. In the process of engineering construction, the application of green building technology has promoted the
rapid transformation of the construction industry and achieved stable development under the requirements of the new era. As a key
technology driving sustainable development in the industry, green building technology runs through the entire lifecycle of construction
projects, from project initiation to final acceptance, and every stage requires the full application of these technologies to reduce the
impact of construction on the environment and create more suitable spaces for human habitation. By strengthening the use of green
building technology, the construction industry can achieve development goals while reducing negative impacts on the ecological

environment, providing people with a healthier and more comfortable living environment.
Keywords: green building; construction technology; architectural engineering; technical application
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The Causes and Preventive Measures of Wall Cracks in Industrial and Civil Construction

YANG Xiaogang
China Huaye Group Company Limited, Chongging, 401325, China

Abstract: Wall cracks are an important issue that affects the safety, aesthetics, and functional use of industrial and civil building
structures, and are commonly found in the construction and use processes of buildings. Cracks not only reduce the service life of
buildings, but also increase maintenance costs in the later stage. This article systematically analyzes the common types and causes of
wall cracks in industrial and civil construction, and explores various influencing factors such as design, construction, materials, and
environment through practical cases. On this basis, corresponding prevention and control measures were proposed, including
optimizing the design structure, standardizing the construction process, selecting suitable materials, and strengthening post

maintenance management.

Keywords: wall cracks; construction management; structural design; building quality; preventive measures
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Application of Concrete Pouring Construction Technology in Civil Engineering

LOU Chunan
Haitian Construction Group Co., Ltd., Dongyang, Zhejiang, 322100, China

Abstract: With the continuous improvement of economic development level, Chinese civil engineering industry has made significant
achievements. However, with the increasing attention to building quality, concrete construction technology has not yet fully met the
growing demand in practical applications. Therefore, it is particularly important to have a correct understanding of concrete
construction technology and its application, and it is necessary to fully play its key role in improving the quality of civil engineering.
On the basis of summarizing the importance of concrete construction technology, this paper focuses on analyzing its specific

applications in civil engineering.

Keywords: civil engineering; concrete pouring; pouring construction technology; technical application
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Research on Pipeline Corrosion Issues and Anti-corrosion Measures in Oil and Gas Storage

and Transportation

HU Dongxu
Jidong Qilfield Gas Storage Construction Project Department (Gas Storage Company), Tangshan, Hebei, 063200, China

Abstract: Corrosion of oil and gas pipelines seriously affects the safety and efficiency of oil and gas storage and transportation. Its
causes are complex and involve various factors such as chemistry, physics, and environment. Although existing anti-corrosion
technologies have been widely applied, there are still limitations that make it difficult to fully meet the protection needs in complex
environments. In recent years, the research and development of new anti-corrosion materials, innovation in anti-corrosion processes,
and optimization of anti-corrosion systems have provided new ideas for solving this problem. Through practical case analysis, the
effectiveness of optimization measures has been verified, and economic analysis and long-term monitoring data provide important
basis for the promotion and application of anti-corrosion technology. In the future, anti-corrosion technology will develop towards
intelligence and sustainability, further enhancing the anti-corrosion performance of oil and gas pipelines and ensuring the safety and
sustainable development of the oil and gas storage and transportation industry.

Keywords: oil and gas pipelines; corrosion issues; anti-corrosion measures; technical optimization; case analysis
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Exploration on the Renovation of Cooling Water Tower System in Natural Gas Electric Drive
Compressor Station
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Abstract: This article deeply analyzes the aging problem of the cooling water tower system equipment in the natural gas electric drive
compressor station, and elaborates in detail on the transformation process of the air cooler combined system. By sorting out the
problems of the original cooling water tower system, exploring the design ideas and implementation steps of the new air cooler
combined system, and analyzing the advantages and application effects of the combined system in improving cooling efficiency,
reducing energy consumption, environmental protection, etc., this study provides a reference example for the renovation of related

facilities in the natural gas industry.

Keywords: natural gas electric drive compressed gas station; cooling tower system; equipment aging; joint system of air cooler and

refrigeration unit
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Abstract: The safety of long-distance oil and gas pipelines is an important issue in the field of oil and gas storage and transportation.
The current operation status of long-distance pipelines has been analyzed, and safe, efficient, and stable transportation is crucial. The
main safety risks and technical management bottlenecks faced at present have been pointed out, and countermeasures such as
optimizing pipeline materials and design, strengthening construction quality control, enhancing intelligent monitoring technology, and
improving emergency plans and safety management systems have been proposed. Combining successful cases at home and abroad,
this paper explores the integration of technological innovation and management practice, and looks forward to future development
directions. The research aims to provide theoretical support and practical guidance for the safe operation of long-distance oil and gas

pipelines, and promote the improvement of industry safety management level.
Keywords: oil and gas storage and transportation; long distance pipelines; security; monitoring technology; risk management
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A Novel Design of a Walking Deformable Tracked Ultrasonic Non-destructive Testing Robot

for Steel Structures

WANG Zhen
Shanghai Construction No. 2 Construction Group Co., Ltd., Shanghai, 200080, China

Abstract: The article first elaborates on the engineering background of developing a self-propelled ultrasonic non-destructive testing
robot for steel structures. Then, the basic knowledge of physics theory and application technology background used in this detection
robot were introduced in sequence. Elaborated on the design concept and structural composition of this robot. Among them, the main
structure, local construction, the walking mode of the deformable track, the teaching part, the internal control system, and the internal
control structure diagram of this type of non-destructive robot are emphasized. In addition, the characteristics and innovative points of this

type of robot are also analyzed. Finally, the workflow of this type of robot was explained, and conclusions and prospects were drawn.
Keywords: steel structure testing; deformable track; ultrasonic non-destructive testing; robot
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Research on Mold Design and Manufacturing Based on Digital Technology

LI Bo
Xiangxi National Vocational and Technical College, Jishou, Hu'nan, 416000, China

Abstract: As the cornerstone of modern industrial system, the technological evolution of molds has always been closely intertwined
with the upgrading of manufacturing industry. From manual carving in the steam age to standardized production in the electrical age,
mold technology has accumulated over a hundred years to form a complete disciplinary system. With the rise of emerging industries
such as smart terminals and new energy vehicles, product complexity is growing exponentially: the precision of the micro porous
structure of consumer electronics casings is approaching optical device standards, and the sealing surface roughness of power battery
cover plates is required to reach the nanometer level. The traditional mold development model is becoming increasingly inadequate in
addressing these challenges, with 70% of potential defects in the design phase needing to be exposed through physical trial molding,
resulting in resource waste and schedule delays. The development of new generation information technologies such as digital twins
and artificial intelligence provides a historic opportunity for the mold industry to break through physical limitations and reconstruct the
value chain. This study aims to systematically analyze the empowering mechanism of digital technology on the entire lifecycle of
molds, and construct a complete technical framework covering design optimization, manufacturing upgrading and quality control.
Keywords: digital design of molds; intelligent manufacturing; additive manufacturing; CAE simulation; digital twins
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Standardization Process for Transportation Packaging Design of Mechanical Products

ZHANG Yu
Coking Equipment Sub-Co. TYHI, Taiyuan, Shanxi, 030024, China

Abstract: The design requirements for transportation packaging of mechanical products are quite special. In order to smoothly and
orderly package different types of mechanical products, standardized design should be carried out based on the characteristics and
packaging requirements of such equipment products, and the packaging design process should be standardized to make the packaging
design more reasonable and better meet the packaging requirements of mechanical equipment products. The article first analyzes the
design process of transportation packaging for mechanical products, and elaborates on the requirements for packaging design
functionality, process specifications, packaging degree, packaging inspection, different component packaging schemes, and packaging
forms of this type of product. At the same time, it explores the application of advanced technology in the standardized design of
transportation packaging for mechanical products, in order to provide reference for safe and orderly transportation packaging of

mechanical products.

Keywords: transportation of mechanical products; packing design; design process; standardization
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Application of Electrical Engineering and Automation in Low Voltage Electrical Relays

ZHANG Hailei
Shijiazhuang Water Supply Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the rapid development of the power system and the continuous advancement of automation technology, the application
of electrical engineering and automation in low-voltage electrical appliances has become increasingly important. This study focuses on
the application of low-voltage electrical relays, aiming to improve the performance and reliability of relays through electrical
engineering and automation technology, and provide technical support for the safe and stable operation of low-voltage electrical
appliances. Firstly, the study outlined the basic principles of relays and their role in low-voltage electrical appliances, and further
analyzed the necessity of improving relay performance through electrical engineering and automation technology. Secondly, the
control strategy of low-voltage electrical relays was optimized using automated design methods. The effectiveness of the proposed
control strategy was verified through simulation and practical application testing. The results show that the use of electrical
engineering and its automation technology can significantly improve the response speed and action accuracy of relays, while
enhancing their anti-interference ability and effectively extending the service life of relays. The study also proposed corresponding
preventive and treatment measures for the fault problems of relays in low-voltage electrical appliances, which is of great significance
for ensuring the reliability and safety of low-voltage electrical appliances. The results of this study provide new ideas and technical
support for the application of electrical engineering and automation in low-voltage electrical appliances, and have certain reference
value for promoting technological progress and development in the low-voltage electrical appliance industry.

Keywords: electrical engineering; automation technology; low voltage electrical apparatus; relay; performance improvement

515

I, BAORGNRef s TR REE, H
M FL A AE L AP R AR AN AT R AR FH o AR H 2 A%
OTCIFZ —, dkH AR RN AT SEME B R B ) R
BT R RT, BRI B R ek 3
R I B T TR B B S T BAMY AT LU
kRS TERE, SRTHENARGE SRS, IERese T
PUTHRES), B PIERKAR BRI Ardr, MoK =
W RGN Z AR EIB AT /Ko SRT, BT S 4 R v
ARSI BB gk B PERE, 2 — MERRIT Y
i@ AR SORE S8 R A E S BORAEAR I HL A 4k

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

RSN FHREAT WL, — 5, Ay IR AR SN Wk
FL A I AR SR AR e H s F AR, Dvlodt 4k hu sk e
SROEHIGILA; STy, xR AR S A
Jis HLAS R O S FHEAT SUERT T, B AR SRR ARSI 2K H 2R R
ezt sng, VR RS A B AT R PRSI .

1 BSIRESEHMERARMERINEA

1.1 BARFMEHURANESER

L) 2 G AN B S BRI A e D BAR Tl A4
SR T IR . B AR BE IR R AR TR K
B RGRBA R EHBE 2 32T, X—H5R T, B3l
WHAR RN B B T RGN AT SEVE N 2 B H 3l

75



@" VISER

TR TR - 2025 #53%: 543
Engineering Construction Technology.2025,3(4)

WHARTE ) RGerb R, AHER BE F e FUR R,
JE I S A A i 0k, PR R AR e
E ZALEAR SVt B ) ZR AT SR A 1A 5 2 W A T
PEAES, el b DR T BRI LN TR AN ZE ek o A L
VEN L R G E B R 53, A SR e = 200
0, R oGNS RERETRR. A ITIRESH
AR =38 IR ER G, AT TS ) RGN E R
B, WAHES) TARER. TTRRAIIAR T RGBS

1.2 B IR58sEREREPHNAEES

AR LA R A SRR A s N G E
BE FL I RGIIRR R, (% A8 AN AR FE A AN C
HPNEOCEE M (0, SR IRRR ) RGBT IR
B TR R AR B0 G R H 88 RS B B R A 5
SRR T AT RE, AR RILEITRR M . BBk
FARBIAN, AU TG A8 58 AT #st, ib4item 13
NSk ) S RN AS A IR R SV AR 2 T B RS
Yo R e AN 22 A SR o i I R LA B P e AN ] SEPE
PR R E B ), HESNHEARMED AR .

1.3 FUEMFARMEREMFEAREDTS

B A LR A S B AR A5, R HL8s
1) 24k PR I ATY THT 1 22 0B A 4 BE R 1) 730 i ARy 2403 o 4 P
AR S E . ZNVERS B AIPLTRRE A fE i, DUIE B
BURMLHL /I R BB R . ki3 5 Z BT
Wi, PECHRERAIA, TR FE AR RS E AT T FEME
TRk FEL A (T A AN 2 T B 0 RO SRR
T TR AR R A PR R B BB R .

2 HEBFRERERZPHERSERRE

2.1 R EMERMSIREREA XY

A HL AR TR FEL AR TR 7 SR E B A 0, EEAR
PUAE N T HL AR AR A% O DR b AN G OR
W, 4kHARREETEMR R h, J8 I J B L Jat AR b ke i
LS @R, SRR IER BT %A, T
B S S, BT R A RGP A R
KEHERAE, ARERTE RGBT R . R H 2R N IR 5
G H SRR T S M SR AT 4 o S R o 7 E B S, 4k
HAL 2 AR ST % I S R T R B B S, B b %
TIRAUSHL RN R A TE AN AR, 4k a
(1 BEHE— D3 T, JU R AE S AP RE ) 7 T
AR 28 AR I AT R T RS IR fR R

2.2 HREBEMERFENF

Yk AR N — P E B Ao, R TR A
CASEERL E Bk o FLIEA T AR S B K A% FH i 1 S AU
BN Ak E SR IR BRI, 27k FRds, A
HrkiEsh, WIS A ST, SRR R EE
Wro XA, ATDMERTIRE S0, SEIR R
HLER TR SR Ak FASIsETT B e R R e R
i, REUSTEFEURFL R HP R TSR E . 4k 2RIE
ek fid SRR AR T, CRIFAE 22 A E A i AP

76

AREENE, RIS AR B S PRy T AN AT BRI TT
2.3 BRI G R RESUER R E
HBNEAR I GIN G 4K L e REA S0t By BB

2K RS TR P B HhRAE G Pl 5 ORAP B €, 154K

FELAS PN N RE  SERSEE ST T-IRRE )5 )7 A7 J PR

H SR AT DL B AP S SE R IR A R, X

Gk RSO MEBEHEAT ST ARG . BB TR B

ZKHLERAE A F ) R G G N S R R . BRI

JS2 P AT LA R I FE B (IR, S 2 IRy de b A A

SEA AR LA I A iy, SEBILAR M FL 2% B v RIORUE (3B AT
3 BRI EFI LT FI SRR
3.1 BERIT AR EAHESR
H B BETE T3 7 B R A HESRAE T3 T 24K s 3R AR (R

HL % e IR S R M e S PTSEAE v O V S A

WHMACEOAR, 18 & BN B R 5% A S HA L R

HEIEHIRCR . A BB %O AE Tl R G AT 4K

RS AE LB Th A B AR, M T B8 R S B0 R

FHERLRS 25, DT DR 40k R 25 45 2 % 00 T HORE B h AT

W7 i E AN SIS W O S s A, AR RE SR S AL R

BEATIAG, BRGTT-INRE ST o BRI ST F EER S I8 M

A PREERI AR, 1L 7 2 A B N 1 DR

A (3 N AN R o I E AL BT AR IR, AT

(R FE HI 8 1) 2 AR B AT HR AL R S ) | B B AR et
3.2 X4k R R AL BB
24k P2 75 1 SRS 1) AL 15 A ST r A (0 P RE AN

ATEEYE o I 51N S BE AR 5%, AT DS R HE R S 4K

HLBS M B o XSRS & T B RO, 4k i s

REAE 2272 (14 HEL g 30 358 H DRk T A At i 1 L o 157 >R A B 25

RO RSN i 22 A0 B 4% e 38 1) TARIRES, Bhi&

JSEAN [ S A FEL TS B0 o DR SR I R0 45 0] 4k L B IR A

SRS SRAR 5 70 i, 38 R ECHE 73 A B AR R BN AT BE 1A i

P o SR AT LA 24 47 SR BB 1) U A AT EAT T T

T $ i B A8 AT ARG E TR 22 4k
3. 3 AL SRAE BY {7 B I UEFN SEBR L A i
A2 1) SRS PR 477 T 0 A SEZ o 82 FH A 2 1 DR E

B A A B EEOP IRl TR SR,

AT LUK AL BRAE AN R AR 261 T B MO e, AT 362 E

oA FE b Sens ) B SR REA AR E M FEPT R, %

AR AR AEAN R SR O T AR S N TR ARS 7E E, PPl BT

THREI I SRACR . BJE, AESEBRR AT, XA F

RS AR LA AT B, SREESEhR A F e, S0AE0 1

ZERIMERRTE . I SEAE AT, VAT SRS £ LA

& FAPEAT AT AT 1, DASEAA ORI P AR 2% 0L R KR

FRREIBAT . SEIREER IR, ASEHISRIS e A AR dk i

SO LAEIERE, W B A s FEAT AT SE R 2K
4 BSIiE5 b armaRItRER A R A
4.1 Wa R FNEAEREE R IR T
RS TR I A S SRR 4k L g R RE SR T T ) 2

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TRl A - 2025 553% 54
Engineering Construction Technology.2025,3(4)

@" VISER

Y5 AR SULAE P [0 3k P2 AN B0 A G P2 P 5 7 T - 40K P 2
PR AL A P A SRR, ARG i3 e ) BRI 3 2
GV RN R SENE . JEI A SEERIIGIN, RrER 1)
M 73 PR A5 81 i 2 4R vy, A DRAE R (1 B T R e eIk
T SONE o SRS RE AR TN I AR il P42 ) SRS Dk
RENERIRA, S mdk A AEANF DA SR R AR e
U TRE R I ez i BR3P 7 4k g it 2
e, ARSI RAE S REHER R A AT T .
RFPHARMI G S AR 1 2K S AEARIS H 2 P A SR
fie, AR R MR BT RIE T BB . @i
AWTFET 4k g B A AR, S TR A 3
A NG H 35 (122 4 P 5 RSt T IR SR PR

4.2 TN R ERAER FHREK

$4 50 2 R 25 O F0T 0 BE 0 M A AL A7 i 2 i v (K
JE LS TSR S B AR, i R TR R B AR,
A R T4k L AR BT TR RE Wl DR AR R 2% PRI B
RS RE TAE. RN St i) s o e AR RIS S5 DR e it
] DARRAIRAT I o BT Pt 40k v 23 (R 520 o I AL 2K RS XA
BERIZER, S L EVEAM U ST RE ST, IR A . £E
it f A EACE TS BRI T, ORI R
KRaEiatt, AR R e tE e E iR ft iR,

4.3 TRRSFIALIBERE BIFEIE S 5%

AR s FE 2 P 0k P % 110 i o 977 60 Ak 2R 9 i oF T R e
BRI IBAT BREE . SR SE A2 Wi EoR, /e
55 R T AE SR R T S I EATAE ST, iz 5 LI ) A5
Ko B TURVAT MBS, SRR ATEEN, ik
AR LIRS L N B 4R SIS 4T I AN N LR e R ik
ATTRIPELAEY , W5 Ve & 18 AT T DL S A P b 5 A, 1

MHES TR R SRS B ARG 4k LB AL B AL L AR A,

DL DRk B 28 7R A A8 FH P IR 18 BB AR E o

5 B TS5 BE3EAHKEBFIT I AT
B2

5.1 AL £ HARE

HS R S B S ABORAE AR H s o 0 B AT
IR SEMERT 22t AR T R SR HE @i it gk Fa s
)] R AN B ARG B, ] 5 I FELAS R e B i
71, WHOREASTE R 2 IS T INAREI2 1T . Slsmgk H s
PLFHiae J1Re R R A R G-I S 8RR BN E B R
MG, MNitEis & EE 4. MRAFmIEK, MUK
D TR AR AR, HIEIK T 4EASE AR, STt T
ERRGINATE . 0Tk RS IRy AT i — P58

TR A RGEHTRTSENE, Bk PR RGeS A e 4

R, BT S B AR g T
AR, SIRHAEI R RGP IO E .
5.2 B9 AN B
B AT B 2R AR el . TP EAI T
PR L. BRI I, SIS R AT IR,
FETHRI S AR E SIS WA e TR EE /). ELHRYE NS B &

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

ZTCEER(E, @I ST A AR A
R, R T SSEE AR R . TR ORI,
TR RER TR LES 2 S B, XAk FaHE A PIRAS I TS
3T, PRRTTRETSENEE, IR AU RRIAE AR, X
SRR RS AR F A TR R R AL T IR S,

5.3 FHEE BT RIRIAFIR R & Bifas

AL L FE R 3L B B R R ZI 5 A 36 I A A7l
(IR, JCHAT 4K s N AT R AR QR . 25 42 1A
I o X e R S8 TR AR SR B« BN
FE AT R RIS L, FEmHETt 7 5% i nl SEpEAn g
7. REAR, BEE R ARRPIEN A, KE
FHL AR B 1) TR BRI AR A, ATl R B K T
6] o B BCHEAR I o3 — ARSI R 2 I E A bRl
AT, 514047 VI B AR T R R 2 B

6 HERIE

AHFFCRNIR ST T R TR R A S H AR R R
HAF Ak AR N, B RS T4k AR B PR AR S T SR,
DAAR B AT FL 88 1 2 A R 2 48 AT o JE I Yo 4k v 8 56 AR i 7
(AT Fa i SR AT, DA AR A7 R S B . FH
MR SRAIE , AW FUESE 7 HL A TRE A 3 B LB R e %
302 T i Ak RS A R N T L EhAERE R KBTI AE T, A
A BGEK A T dr . BeAbh, BFXHICE FL28 o 4k B 85 10
I v O, T 7T AR P T AN A B Bt — B AR T s
) AT S N 22 A, MG F 3 R AR R0 R T L kg i
BT HRAE SR, A FLAESR R 4k B S g3 T i
e, WAE—ERRRME, WA A ER R
GuHh N AR — E Bk 1, 4k R ge pi TP HoAR ik —
WA SR Rk AR 75 2 AE B BB R BEAT ) FE Btk
ITHIRNMIBEFL, [RIRF, PREE T S R s 12 5 b 3
AR, DATE R A AR R o 25 A T I AT S A AR e M . 45
R, AR RO AR TR R A SRR R AR R gk
R SR TG R R AR SRR A FE A A, X T A
AR IR FEN AR S B AR R A B S0 E .
Sk AP AR AT AL AR R LAY B AL 2 Is AT I E
FRASKISS T, R AR RAE AT K B 2 BB R JE

(&3 3Cik]

[LIFERMKeE A TR RERETHEEN
R B [T]. %5 A4, 2021 (4) : 164-164
2]HAF A TR LB A MK ERE PR B E N
[J]. PERSKHTISHKEE Tk A,2022(2):0115-0118.
(Bl Ew M. R T Eay K Em &gk A [J].
B E A TR E Tk A,2020(1) : 67.
41 E& 4K BATREEEAMKE R E TR BB
FLT]. R %4,2020,0(6):0271-0271.
(Bl kAN B AT RREEAEREDETHEEN
BRI g F ARG A, 2022,40(5) : 127-129
fEZ /. EE (1980. 11—, 4, Brk: Wik, £8.:
AEERETA, FH: xH,

7



@" VISER

TR TR - 2025 #53%: 543
Engineering Construction Technology.2025,3(4)

BERH T TEHEAMH

YY)
ZAME R KBREERTATRTTAENE, T %M 455133

(] M T TAMRAEIA T+ XY T L —, AEA S S0OHE. REARL P HEMRIFE, LFXASE
B LI LM &R, RKRKRIFAZ P LR, Wit Mo hR T TR, BB AERERIIARREK, RAFRM
IhELMFE LFAAMATRRALIIZHOEAAR S, BRATAER, RM0T, REMLETELF; BEFAT R

AL i3 A2 J °T Ak
TR AR RA# 5,

[RFIEma T, TE25; HESS,
DOI: 10.33142/ect.v3i4.16091 hESES: THY

I et £ E

&89 WAL, iR 2R RAKRIITH: RE, RERMKRM T I LHMX A%, CoHEled.

X#kFRiRAS: A

Analysis of Key Points of Assembly Fitter Process

LI Jiawei
Angang Group Yongtong Ductile Cast Iron Pipe Co., Ltd, Anyang, He’nan, 455133, China

Abstract: Assembly fitter is one of the crucial processes in mechanical manufacturing, directly related to the accuracy, quality, and
production efficiency of the product. The article attempts to analyze the key points of the assembly fitter process, relate to common
problems in actual production, and explore how to improve the quality and efficiency of assembly fitters by optimizing the process
flow, enhancing operational skills, and introducing advanced technology. The article first elaborates on the basic points of assembly fitter
technology, including tool selection, component processing, and assembly accuracy management; Then, common problems that may be
encountered during the assembly process were examined, such as accumulated errors and poor fitting effects; Finally, relevant strategies
for optimizing the assembly fitter process are proposed, including precision control, process improvement, and technological innovation.
Keywords: assembly fitter; key process points; precision control; process optimization; productivity
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Study on the Influence of Mixing Arm Structure of Mixing Host on the Homogeneity

Performance of Concrete

WANG Xueren
Bridge and Tunnel Engineering Co., Ltd. of China Railway No.3 Engineering Group, Chengdu, Sichuan, 610000, China

Abstract: As the core material of modern construction industry, the spatial distribution uniformity of aggregates, cementitious
materials and additives in the preparation process of concrete directly determines the service performance of engineering structures.
With the continuous improvement of concrete strength and durability requirements for super high-rise buildings and large-span bridge
projects, the problems of mixing dead zones, high energy consumption, and insufficient wear resistance exposed by traditional mixing
equipment are becoming increasingly prominent. Research has shown that small deviations in the geometric parameters and motion
characteristics of the mixing arm can lead to a more than threefold increase in the concrete strength dispersion coefficient, forcing the
industry to re-examine the coupling mechanism between mechanical design and rheological behavior. Current research mostly focuses
on the impact of a single parameter on power consumption, lacking a systematic analysis of the multi-scale correlation between
structure flow field homogeneity, and the engineering adaptability of new composite materials and intelligent control technologies has
not yet formed a complete theoretical framework. The article integrates multidisciplinary achievements such as computational fluid
dynamics, discrete element simulation, and material damage mechanics to construct a method system for optimizing the design of
mixing arm structures, providing theoretical support for breaking through the bottleneck of mixing efficiency.

Keywords: mixing host; mixing arm structure; uniformity of concrete; rheological properties
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Safety Hazards and Prevention Measures in Coal Mine Blasting Operations

FU Yong, QI Ruixiang, GUO Weidong
Xinjiang Xuefeng Blasting Engineering Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: As an important pillar of energy supply in China, open-pit coal mining has a direct impact on the safety and efficiency of
blasting operations, which directly affects the economic benefits and ecological sustainable development of mines. With the gradual
depletion of shallow resources, open-pit mining is developing towards deep excavation and intensification. Blasting operations face
multiple challenges such as complex geological conditions, compressed safety distances, and increased environmental sensitivity. In recent
years, industry statistics have shown that blasting related accidents continue to account for a high proportion of mine safety accidents,
exposing the systematic deficiencies of traditional blasting modes in parameter design accuracy, risk prevention and control capabilities,
and other aspects. The article focuses on the entire process of open-pit coal mine blasting operations, systematically analyzes the causal
factors such as natural geological risks, human operational errors, and technical equipment limitations, integrates advanced prevention and
control technologies and management experience at home and abroad, and constructs a comprehensive prevention and control system
covering design optimization, process innovation, intelligent monitoring, and institutional innovation. The research results aim to provide
theoretical support and practical paradigms for solving safety bottlenecks in deep mining and promoting the construction of green mines.
Keywords: coal mine blasting; slope stability; flying stone prevention and control; vibration control
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Risk Assessment and Safety Control Technology for Coal Mine Blasting Operations

WANG Zhibin, LIU Qingging, QI Ruixiang
Xinjiang Xuefeng Blasting Engineering Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: Open pit blasting operations play a crucial role in mining, and the main safety risks involved include flying rocks, vibration,
etc. With the continuous advancement of technology, intelligent and automated technologies are gradually being applied in various
aspects of blasting operations. These innovative technologies not only significantly improve the safety of operations, but also
effectively enhance production efficiency, reduce human errors, and thus lower the potential risk of accidents. Nowadays, the
popularity of intelligent blasting equipment, automated monitoring systems, and data analysis platforms makes it possible to achieve
precise control and real-time adjustment of the operation process. By collecting and analyzing real-time data, management personnel
can comprehensively monitor key factors in the operation and take corresponding measures in the first time. The combination of
intelligent technology has opened up a new perspective for the safety management of open-pit blasting operations, promoting the

development of the industry towards a more intelligent and safe direction.

Keywords: blasting operations; risk assessment; safety control
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Research on the Safety Protection of Coal Mine Operators by Blasting Shock Waves

QI Ruixiang, FU Yonghe, GUO Weidong
Xinjiang Xuefeng Blasting Engineering Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: Blasting operations in open-pit coal mining are the core link of mineral resource development, but the shock waves
generated pose a significant threat to the safety of operators. By analyzing the physical characteristics and hazard mechanisms of
blasting shock waves, combined with the characteristics of open-pit coal mine operating environments, this article systematically
explores the propagation laws of shock waves and their impact patterns on human health. The research focuses on optimizing blasting
parameters, regulating geological and meteorological factors, innovating engineering protection technologies, and improving safety
management systems. A safety distance calculation model and composite protection strategy based on the principle of energy
dissipation are proposed. By introducing flexible material wave absorbing structures and intelligent monitoring equipment, a three in
one safety protection system of "engineering protection individual protection dynamic warning" has been constructed, providing

theoretical support and technical path for the safety of open-pit coal mine blasting operations.
Keywords: open pit coal mine; blasting shock wave; safety protection; vibration control; health risks
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Safety Management and Application Prospects of Intelligent Blasting Technology in Coal Mines

GUO Weidong, WANG Zhibin, QI Ruixiang
Xinjiang Xuefeng Blasting Engineering Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: Traditional coal mine blasting operations often come with high safety risks and environmental pollution issues, and lack
effective real-time monitoring and precise control methods. With the introduction of technologies such as big data, the Internet of
Things, and artificial intelligence, intelligent blasting technology enables real-time optimization of the blasting process, significantly
improving the safety of operations and effectively reducing negative impacts on the environment. Intelligent blasting not only
improves the safety and environmental protection level of the coal mining industry, but also points out an important direction for the

intelligent and green development of mines.

Keywords: intelligent blasting; technical safety management; application prospects
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Application of Unmanned Aerial Vehicle Remote Sensing Technology in Engineering Surveying

WANG Gang
Hebei Baoyu Surveying and Mapping Service Co., Ltd., Baoding, Hebei, 071000, China

Abstract: With the acceleration of national construction and the continuous expansion of engineering scale, the requirements for
engineering surveying are also increasing. As the foundation of engineering construction, the accuracy and efficiency of engineering
surveying directly affect the progress and quality of the entire project. With the continuous development of computer technology,
China's drone industry has also made significant progress, especially in drone remote sensing technology, which provides more
advantages and possibilities for surveying and mapping engineering. The application of drone remote sensing technology in
engineering surveying can significantly improve work efficiency and measurement accuracy. The article explores the innovative
application of unmanned aerial vehicle remote sensing technology in surveying and mapping engineering, so as to provide useful

references for future engineering surveying practices.

Keywords: unmanned aerial vehicle remote sensing technology; engineering surveying; technical application
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Exploration on New Technologies in Surveying and Mapping Geographic Information
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Chengde Natural Resources and Planning Bureau High-tech Industrial Development Zone Branch, Chengde, Hebei, 067000, China

Abstract: With the continuous advancement of technology, the application of surveying and mapping geographic information
technology is becoming increasingly widespread in multiple fields. From traditional manual measurement methods to today's
high-precision measurement systems, unmanned aerial vehicle remote sensing technology, and intelligent technology, surveying and
mapping geographic information technology has entered a new stage of development. Nowadays, with the application of big data,
cloud computing, and artificial intelligence, the processing capability and efficiency of surveying and mapping geographic information
have been significantly improved. Through the exploration of modern surveying and mapping geographic information technology, this
article analyzes the current development trends of emerging technologies and their wide applications in different fields, such as urban
planning, environmental protection, traffic management, disaster monitoring, etc., providing valuable ideas and references for future
technological innovation and development.

Keywords: surveying and mapping technology; geographic information system (GIS); remote sensing technique; unmanned aerial

vehicle; artificial intelligence; big data
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The Application of Traditional Architectural Design Elements in Modern Architecture

XIAO Jiaheng
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Traditional architectural design elements contain profound cultural connotations and aesthetic values. Integrating them into
modern architecture not only continues the historical context, but also endows the building with unique regional characteristics and
artistic charm. The article explores the application and significance of traditional architectural elements in modern architectural design.
By analyzing the symbolization, material innovation, and functional transformation of traditional elements, it reveals their adaptability
and possibilities in the context of contemporary architecture. The combination of tradition and modernity is not simply copying and
pasting, but requires a deep integration based on cultural heritage and technological innovation. The article also proposes how to
balance the relationship between tradition and modernity in design practice, and demonstrates the practical application effect of this
concept through case analysis. The article emphasizes the important role of traditional architectural design elements in shaping
sustainable architectural culture.

Keywords: traditional architecture; modern design; cultural inheritance; symbolization; functional transformation
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Analysis of Difficulties in Shear Wall Structure Design in Building Structure Design

LU Yongliang
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the acceleration of urbanization and the increasing number of high-rise buildings, shear wall structures, as an efficient
seismic resistant structural form, are widely used in modern building design. However, when designing shear wall structures, many
challenges cannot be ignored, especially in conducting stress analysis, rational configuration of shear walls, and carefully planning the
reinforcement configuration of components. This paper conducts in-depth research on the key technical challenges of shear wall
structures in building structural design, and proposes practical and feasible solutions based on this. At the same time, combined with
specific design cases, the optimization design strategies of shear wall structures are discussed in detail. In seismic design of buildings,
shear wall structures play a crucial role. This article analyzes common problems and their corresponding strategies in the design
process, aiming to provide designers with solid theoretical support and practical guidance, in order to optimize the economic benefits

of shear wall structure design while ensuring safety.

Keywords: shear wall structure; building structure; design; difficulty
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Exploration on the Application of Low Carbon and Energy saving Concepts in Architectural Design

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

Abstract: In the context of global sustainable development, the exploration and practice of low-carbon and energy-saving concepts in
the field of architectural design are of great significance. The system analyzed the current application status of low-carbon
energy-saving concepts in modern architectural design, pointed out the disconnection between energy-saving concepts and design
practices, limitations in technological applications, and policy and market constraints, and proposed optimization strategies such as
integrating passive design and active technology, improving the low-carbon performance of building materials, and strengthening
design stage evaluation. Through case analysis at home and abroad, successful experiences and inspirations have been summarized,
and future development directions such as the application of new technologies, collaboration between architectural design and urban
planning, policy support, and market mechanism optimization have been explored. This provides theoretical support and practical
reference for the low-carbon transformation of architectural design.

Keywords: low carbon and energy-saving; architectural design; current situation analysis; optimization strategy; sustainable development
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Research on the Design and Performance Improvement Scheme of Building Electrical Fire
Warning System

ZHANG Xiaopei
NGREEN Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the increasing risk of electrical fires in buildings, the design and performance improvement of fire warning systems
have become particularly important. A fire warning system scheme based on intelligent perception and big data analysis is proposed by
analyzing the main causes and development process of electrical fires. This system combines temperature, smoke, and other sensor
data to monitor the real-time operation status of electrical equipment, enabling rapid warning and effective intervention in the early
stages of a fire. By optimizing sensor layout and data processing algorithms, the system response speed and accuracy have been
significantly improved, which can effectively reduce fire risks and ensure building safety.

Keywords: building electrical; fire warning; intelligent perception; big data analysis; system design
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Trial Analysis of Problems and Countermeasures in Civil Engineering Structural Design
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Abstract: The design of civil engineering structures is of great significance in modern construction. Currently, issues such as the
disconnect between design theory and practical needs, insufficient construction feedback, and difficulties in balancing safety and
economy are constraining the development of the industry. In response to challenges, design innovations based on digital technology,
interdisciplinary collaborative design methods, and full lifecycle design concepts have emerged. Through the practice of case
engineering, the optimized design has significantly improved safety and economy, promoting the refinement and intelligence of
engineering management. In the future, intelligent design technology, green and sustainable design, and industry collaborative
innovation will lead civil engineering structural design to a higher level and assist in the high-quality development of the industry.
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Integration and Challenge Analysis of Electric Vehicle Charging Facilities in Modern

Residential Electrical Planning

LI Sichen
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the rapid development of electric vehicles, the integration of charging facilities in modern residential electrical
planning has become an important issue. The layout of charging facilities not only involves the reasonable allocation of power load,
but also considers multiple factors such as compatibility with the existing power grid, environmental protection, and ease of use.
Effective planning can promote the popularization of electric vehicles, reduce energy consumption and carbon emissions. However,
there are many challenges in the integration process of charging facilities, including high power demand, space and layout issues of
charging piles, and balancing the load of the power grid. Solving these problems is of great significance for enhancing the sustainable

development of residential areas.

Keywords: electric vehicles; charging facilities; electrical planning; load distribution; residential district
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Special Requirements and Technical Applications for the Design of Smoke Control and

Exhaust Systems in Hospital Buildings

HAO Zhixiao
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Based on the special functional requirements of hospital buildings, technologies such as zone control, independent air duct
layout, and intelligent monitoring are adopted in the design of smoke control systems to ensure the efficiency and stability of smoke
control. By analyzing the fire risks and smoke exhaust requirements in different functional areas of the hospital, setting up smoke exhaust
vents reasonably, optimizing ventilation paths, and achieving rapid smoke exhaust and pollution control in the early stages of a fire.
Adopting advanced intelligent control system, it can monitor the fire situation in real time and dynamically adjust the smoke exhaust
volume, improving the system response efficiency. The system design effectively reduces the harm of smoke diffusion to patients and

medical staff, ensures the smoothness of evacuation routes, and improves the safety performance and comfort of hospital buildings.
Keywords: hospital buildings; smoke control system; partition control; intelligent monitoring; system optimization
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Design of Underground Space Ventilation System and Fire Safety Considerations

CHEN Xiaojuan
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Currently, there are many shortcomings in underground space ventilation systems under fire conditions, such as
unreasonable duct layout, poor equipment reliability, and incomplete system linkage mechanisms, which seriously affect fire safety
performance. By optimizing ventilation system design, improving equipment performance, perfecting linkage mechanisms, and
strengthening daily maintenance management, the role of ventilation systems in fire emergencies has been significantly enhanced.
Engineering practice has shown that the optimized system performs well under fire conditions, while improving energy efficiency and
equipment reliability in daily operation. These achievements provide important references for the fire safety design of underground
spaces, and lay a solid foundation for the future development and utilization of underground spaces, promoting the progress of related

technologies and sustainable development.

Keywords: underground space; ventilation system; fire safety; collaborative optimization; case analysis
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Research on the Inheritance and Development of Detailed Planning under the Background of
National Land Space

JIANG Ying
Qingxiu District Natural Resources Service Center, Nanning, Guangxi, 530000, China

Abstract: In recent years, the country's attention to national spatial planning has continued to deepen, and the relevant policy
framework has also been continuously improved. However, in the actual preparation process, insufficient cross departmental
collaboration, talent shortage, and many challenges in planning and execution remain prominent. With the increasing diversity of social
demands and the continuous advancement of technology, how to innovate thinking and integrate advanced technology on the basis of

inheriting traditional planning concepts has become an important issue that urgently needs to be addressed in current planning work.

Keywords: national land space; detailed planning; development
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