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XkFRiRAS: A

Research on Nondestructive Testing Technology for Prefabricated Building Steel Structures

WANG Lei
Hebei Tianbo Construction Technology Co., Ltd., Baoding, Hebei, 071000, China

Abstract: With the rapid development of prefabricated building technology, steel structure, as its core component, plays an important
role in improving construction efficiency and ensuring building safety. However, steel structures are prone to welding defects,
corrosion, and stress concentration during construction, which directly affect the structural stability and durability of buildings. The
article analyzes the current application status and challenges of technology, and proposes corresponding improvement measures and
development directions, in order to provide theoretical support for the optimization of steel structure detection technology in the future.
Keywords: prefabricated building; steel structure; nondestructive testing
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Discussion on the Design Scheme of Mountain Architecture Structure Adapting to Terrain

FENG Xiaoxuan
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The structural design of mountainous buildings needs to fully consider the complexity of terrain in order to achieve
harmonious coexistence between buildings and the natural environment. This paper explores how innovative design methods can be
used in mountainous environments to adapt to terrain characteristics, improve building stability and safety, while also considering
environmental protection and aesthetic needs. Firstly, the challenges faced by mountainous architecture, such as complex geological
conditions and high construction difficulty, were analyzed. Then, several typical design schemes adapted to terrain were introduced,
including stepped layout, cantilever structure, and the application of lightweight materials. Reasonably utilizing terrain features and
combining them with modern engineering technology can not only improve the safety performance of buildings, but also reduce their

impact on the environment and promote sustainable development.

Keywords: mountain architecture; terrain adaptation; structural design; environmental protection; sustainable development
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Research on the Optimization Path of Seismic Fortification Supervision Mechanism for
Construction Projects

ZHU Tao
Alaer Earthquake Bureau of the First Division of Xinjiang Production and Construction Corps, Alaer, Xinjiang, 843300, China

Abstract: With the acceleration of urbanization in China, the number of high-rise buildings, large-scale infrastructure, and public
works construction projects is increasing, and strong earthquake disasters undoubtedly pose a great threat to these construction projects.
Therefore, optimizing the seismic fortification supervision mechanism of construction projects to achieve the goal of "preventing
problems before they occur"” is particularly important. Through in-depth research on the seismic fortification supervision mechanism of
current construction projects in China, it was found that there are major problems such as incomplete supervision system, single
supervision methods, and lack of transparency in the supervision process. Therefore, this study focuses on establishing and improving
a comprehensive regulatory system covering the entire process of land supply, urban planning, project initiation, design review,
construction, and acceptance, promoting information technology supervision methods, strengthening the responsibilities of building
owners, design units, and construction units, and increasing public participation from multiple perspectives. It proposes a path to
optimize the seismic fortification supervision mechanism of construction projects. By implementing these optimization strategies, it is
expected to improve the seismic fortification capacity of construction projects in China, effectively reduce the possibility and degree of
strong earthquake disasters, and ensure the safety of people's lives and property, social stability, and sustainable development.

Keywords: seismic fortification; regulatory mechanism; construction project; information technology supervision; public participation
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Coupling Design of Natural Ventilation and Mechanical Ventilation In Green Building HVAC System

LI Xiaohan
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The coupling design of natural ventilation and mechanical ventilation in HVAC systems in green buildings aims to optimize
indoor air quality while reducing energy consumption. The article explores how to improve building energy efficiency and create a
healthier living environment through rational design and integration of these two ventilation methods. Firstly, the challenges faced by
the current construction industry, such as high energy consumption and low air quality issues, were analyzed. Then, the basic
principles and advantages and disadvantages of natural ventilation and mechanical ventilation were introduced in detail. Several
effective coupling design schemes were proposed, and their feasibility and advantages in practical applications were discussed.
Through scientifically reasonable coupling design, not only can indoor air quality be effectively improved, but the overall energy
consumption of buildings can also be significantly reduced. This provides new ideas and methods for future green building design.
Keywords: natural ventilation; mechanical ventilation; coupling design; green building; energy efficiency
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Analysis of Key Points for Construction Quality Control of Prefabricated Building Connection
Nodes

LIU Yaokai
Beijing Hanjian Group Co., Ltd., Beijing, 102400, China

Abstract: With the advantages of high efficiency, environmental protection, and energy conservation, prefabricated buildings have
been widely promoted. As a key factor related to structural safety and construction efficiency, the construction quality of connection
nodes plays a decisive role in the stability and durability of the overall building. This article comprehensively analyzes the key control
points in the construction of connection nodes from four aspects: construction preparation, control of construction processes, quality
acceptance, and prevention and control of common quality problems, providing reference for improving the construction quality of
prefabricated buildings and driving the improvement of engineering construction quality management level.

Keywords: prefabricated building; connection nodes; construction quality; key control points; quality management
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The Application of BIM Technology in the Construction Stage of Prefabricated Building

XU Huazhong
Anhui Construction Engineering Traffic and Shipping Group Co., Ltd., Fuyang, Anhui, 236000, China

Abstract: With the continuous development of the times, Chinese construction industry has also ushered in new development
opportunities. Prefabricated building is a new type of building model that requires high levels of construction technology and quality.
Applying BIM technology during the construction phase can effectively improve construction quality and reduce construction costs.
This article first provides an overview of BIM technology, and then explores the specific application of BIM technology in
prefabricated building construction, including its application in pre construction work and construction processes. Practice has proven
that BIM technology has obvious advantages in prefabricated building construction, and it is hoped that it can provide reference for

relevant engineering personnel.

Keywords: prefabricated building; BIM technology; construction; application
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Evaluation on the Application Effect of High-efficiency Water-saving Appliances in Public Buildings

YU Qing
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The evaluation of the application effect of high-efficiency water-saving appliances in public buildings aims to explore the
actual impact of these appliances on water resource conservation and their promotion value. Through case analysis and data
comparison, this study found that efficient water-saving appliances can not only significantly reduce the water consumption of public
buildings, but also reduce operating costs and improve environmental sustainability in the long run. Reasonable allocation of efficient
water-saving appliances in public buildings is crucial for promoting the efficient utilization of water resources. The selection,
installation, and maintenance of appliances need to consider multiple factors comprehensively to ensure the maximization of their
water-saving effect. This study emphasizes the importance of developing relevant policies and standards to support the widespread use
of efficient water-saving appliances in public buildings.

Keywords: efficient water-saving appliances; public buildings; water resource conservation; environmental sustainability; operating costs
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Research on Key Influencing Factors of BIM Technology Application in Municipal Engineering

WANG Zhiguo
PowerChina Harbour Co., Ltd., Tianjin, 300000, China

Abstract: With the continuous deepening of information technology construction, the application of Building Information Modeling
(BIM) technology in municipal engineering is becoming increasingly widespread and has become one of the key means to promote the
digital transformation of engineering. BIM technology not only improves the efficiency of design and construction collaboration in
municipal engineering, but also demonstrates significant advantages in project management, cost control, and quality supervision.
However, in practice, there are still various factors that affect the application effectiveness, including technical capabilities,
management models, personnel quality, and policy support. Starting from the current application status of BIM technology, this article
deeply analyzes the key influencing factors of its application in municipal engineering, and proposes corresponding optimization
measures, in order to provide feasible suggestions and technical support for the promotion and application of BIM technology in the
municipal field.

Keywords: BIM technology; municipal engineering; influencing factors; technical management; information technology application
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Application and Development Trend of Quality Control Technology for Hidden Engineering of
Natural Gas Pipeline

QIU Zhiyu
Guizhou Branch of PetroChina Kunlun Gas Co., Ltd., Guiyang, Guizhou, 550000, China

Abstract: The demand for natural gas in China continues to grow, and natural gas pipelines are important infrastructure for energy
strategic security. Quality control of concealed engineering plays a crucial role in ensuring the safe operation and extending the service
life of natural gas pipelines. The article analyzes the current application of mainstream control technologies, including non excavation
construction, intelligent detection, corrosion protection, digital management, etc. It proposes strategies such as multi technology
integration, optimized standard system, intelligent decision-making, and also looks forward to the development trends of intelligence,
greenness, high toughness materials, and global collaboration.

Keywords: natural gas transmission pipelines; concealed engineering; quality control; intelligent detection; corrosion protection;
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Research on Engineering Risk Management in the Upgrading and Renovation of Wastewater
Treatment Plants

LIU Xu
Chengdu Hengtai Full Process Engineering Consulting Group Co., Ltd., Chengdu, Sichuan, 610213, China

Abstract: The design scale of a sewage treatment plant in Deyang City, Sichuan Province is 20,000 tons per day, with a construction
land area of 1.08 hectares. The effluent quality is required to be upgraded from Grade A standard to the "Sichuan Province Minjiang
and Longjiang River Basin Water Pollution Discharge Standard". The upgrading and renovation of sewage treatment plants involves
technological upgrades and process optimization, as well as the construction of high-efficiency sedimentation tanks, denitrification
deep bed filters and blower rooms, sludge storage tanks and sludge concentration and dewatering rooms, intermediate lift pump rooms,
dosing rooms, power distribution rooms, and transformer rooms. In the process of upgrading and renovation, there are many engineering
risks faced. By identifying, assessing, and controlling potential risks in renovation projects, uncertainty in project implementation can be
effectively reduced, ensuring smooth progress of the project. Classifying and managing risks, conducting scientific analysis based on
on-site conditions, can develop targeted response measures, improve project controllability and execution efficiency.

Keywords: sewage treatment plant; upgrading and renovation; engineering risk; risk management; water quality standards
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Research on the Performance and Engineering Application of New Graphite Straw Composite
Insulation Materials

NI Shunnian, REN Chengwei
Zhejiang Zhejian Jiujian Engineering Construction Co., Ltd., Zhoushan, Zhejiang, 316000, China

Abstract: This article systematically studies a new type of graphite straw composite insulation material. The characteristics of this
material are based on agricultural waste straw, and a new type of composite insulation material is prepared using graphite modification
technology. Researchers analyzed the physical properties, thermal performance, fire resistance and durability characteristics, as well as
environmental benefits of a new type of graphite straw composite insulation material, from raw material pretreatment and preparation
process optimization to material microstructure analysis. Exploring the engineering application path of new graphite straw composite
insulation materials in wall insulation, roof insulation, and special environments based on the energy-saving needs of buildings, and
proposing corresponding construction process improvement plans.

Keywords: graphite modification; straw based composite materials; thermal insulation performance; environmentally friendly

materials; building energy efficiency; engineering application
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Brief Analysis of the Role of Engineering Supervision in Construction Projects

LIANG Dejiang
Anhui Hengxin Construction Project Management Co., Ltd., Hefei, Anhui, 230601, China

Abstract: The construction industry in China is developing rapidly, and the joint efforts of numerous personnel are the guarantee for
the smooth completion of various engineering projects. And among them, engineering supervision played a crucial role. As an independent
department, the engineering supervision is appointed by the construction unit to be responsible for the comprehensive management of the
engineering project. If there is a lack of effective engineering supervision, projects often face various problems and risks during
implementation. This paper analyzes the key role of engineering supervision in construction projects and proposes some insights on
quality control in engineering supervision, in order to provide reference for improving the level of engineering quality management.
Keywords: engineering supervision; construction projects; engineering construction; role
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Quality Control and Safety Management in Civil Engineering Construction

ZHANG Hui
Sinohydro Bureau 11 Co., Ltd., Zhengzhou, He’nan, 450000, China

Abstract: In recent years, the widespread application of various advanced construction technologies in construction projects has
provided significant assistance for the stable development of the industry. In civil engineering construction, the construction quality is
related to the safety of the lives and property of residents, and it is necessary to pay attention to the management of each link. However,
based on the current situation of engineering quality management, problems such as substandard construction material quality and
numerous safety management loopholes are not uncommon, which have affected the orderly progress of construction operations. This
article mainly focuses on the current situation of civil engineering construction, taking construction quality control and safety
management as the starting point, and specific engineering projects as the research object. From multiple perspectives, practical and
feasible quality control and safety management measures are proposed to ensure that existing problems are effectively solved while
maximizing engineering benefits.

Keywords: civil engineering; quality control; safety management
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A New Model of Construction Project Management Based on Information Technology

HUI Shuging
Zaoyang Municipal Government Investment Audit Center, Xiangyang, Hubei, 441200, China

Abstract: With the rapid development of information technology, the management mode of construction projects has undergone
significant changes. Traditional management methods are difficult to adapt to the requirements of complex construction projects, large
amounts of information, and multi-party collaboration. The application of information technology such as BIM and big data has
brought new directions to construction project management, so as to analyze the limitations of traditional models, explore the

construction of new models, and assist in industry transformation.

Keywords: information technology; architectural engineering; management model
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Intelligent Edge Control Technology and Application in Tunnel Scenes

ZHENG Lei, REN Guangyue, XU Danpu, YANG Xianrui, CHEN Xinyan, ZHOU Wenbin
Guizhou Qiancheng Huitong Technology Development Co., Ltd., Guiyang, Guizhou, 550000, China

Abstract: With the development of urban transportation systems towards intelligence and automation, the safety and operational
efficiency of tunnel scenes are increasingly receiving attention. The article focuses on the application of intelligent edge control
technology in tunnels, analyzing its technical implementation path in real-time data processing, equipment linkage control, safety
warning, and other aspects. By building a distributed edge computing architecture, the tunnel operation environment awareness and
response speed can be effectively improved, and the operation and maintenance costs can be reduced. The research results indicate that
edge control technology can significantly improve the intelligence level of tunnel systems and provide technical support for smart
transportation infrastructure.

Key words: edge computing; tunnel control; intelligent perception; real time response; equipment linkage
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Discussion on Application of Foundation Pit Support Technology in Civil Engineering Construction

TIAN Yanhu
Ningxia Hui Autonomous Region No. 4 Construction Engineering Co., Ltd., Guyuan, Ningxia, 756000, China

Abstract: Excavation support technology is a key support system for the safe implementation of modern construction engineering. Its
scientific selection and precise control determine the stability and full cycle benefits of the engineering structure. The article
systematically analyzes the mechanical response characteristics and environmental adaptation mechanisms of support technology,
clarifies the applicable boundaries and collaborative mechanisms of different processes, innovatively proposes an integrated method
system for geological intelligent identification, multi-objective optimization decision-making, and risk dynamic control, and constructs
a "survey-design-construction-monitoring"” full chain technical path, providing theoretical paradigms and practical guidelines for green

construction and intelligent operation and maintenance of foundation pit engineering in complex urban environments.
Keywords: architecture and civil engineering; excavation support; support technology; technical application
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Effective Means to Improve the Construction Technology Level of Thermal Pipelines

XING Shuanghu
Shijiazhuang Huanwang Heating Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In urban infrastructure construction, thermal pipelines are a key component of centralized heating systems, and their
construction technology directly affects the operational stability and energy utilization efficiency of the heating system. Currently, with
the acceleration of urbanization and the increasing demand for energy conservation and environmental protection, the construction of
thermal pipelines is facing higher challenges. Therefore, this article explores in depth the effective means of improving the
construction technology level of thermal pipelines. By analyzing the definition and classification of thermal pipeline construction
technology, analyzing the factors such as technology, management, and personnel that affect the construction technology level, specific
measures are proposed from the aspects of technical means, management means, and personnel training methods, aiming to provide
theoretical support and practical guidance for improving the construction quality of thermal pipelines and ensuring the efficient

operation of heating systems.

Keywords: thermal pipeline; construction technology; management; personnel training
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Structural Characteristics and Stability Evaluation Method of Potential Landslide Mass on
High and Steep Slopes

SHENG Haifeng
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Abstract: Potential landslide bodies on high and steep slopes are often the product of the synergistic effects of geological structures,
weathering, and external disturbances, presenting complex structures and high instability concealment, which greatly threaten the
safety of engineering construction and operation. Accurately identifying the structural characteristics of landslide bodies and
scientifically evaluating their stability is the key to strengthening the level of slope disaster prevention and control. The comprehensive
application of on-site investigation, structural analysis, and numerical simulation can accurately identify potential landslide bodies and
complete risk assessment, providing technical assistance for slope treatment, and has good engineering application value and

promotion space.

Keywords: high and steep slopes; potential landslide mass; structural features; stability evaluation; numerical simulation
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Brief Analysis of the Key Points of Structural Design for High-speed Railway Station Buildings

ZHOU Tianping
Jiaxing Depot of China Railway Shanghai Group Co., Ltd., Jiaxing, Zhejiang, 314000, China

Abstract: Chinese high-speed rail industry has been in a booming stage since 2000. Currently, Chinese high-speed rail is at the
forefront of the world in terms of mileage, construction technology, and management level. High-speed rail has become a beautiful
business card for China. With the implementation of the "Outline of the Railway Pilot Plan for a New Era of Transportation Power",
the rapid development of Chinese high-speed railway network construction in recent years has greatly improved people's travel.
Existing railway stations in various places can no longer meet the rapidly increasing passenger flow needs. Based on this, new
construction, renovation and expansion of high-speed railway stations have emerged across the country. The design technology of
high-speed railway station buildings is also advancing rapidly, and rich experience has been accumulated, which needs to be
summarized and improved to provide reference for the design of large-scale high-speed railways, airports, sports venues and other
large public buildings in the future. This paper analyzes and discusses the technical points and precautions in the structural design of

high-speed railway station buildings.

Keywords: high-speed railway station building; structural design; technical points and precautions
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Integrated Application and Benefit Analysis of Green Construction Technology in the Shanghai
Fifth Construction Office Building Project

FAN Xiaojun
Shanghai Construction No. 5 Construction Group Co., Ltd., Shanghai, 200063, China

Abstract: The article mainly takes the green construction technology system of the Shanghai Fifth Construction Office Building
project as the research object, and sorts out the overall innovative integrated application of the project, such as deep foundation pit
servo support, water resource cascade utilization and other key technologies. The project achieved a cost savings of 1.317 million yuan
by constructing a three in one implementation model of "resource recycling-intelligent monitoring-collaborative management",
forming a green construction overall implementation plan that can be replicated in complex urban environments. Project data shows
that this green construction technology can reduce overall construction costs by 4.2%, providing important practical references for

other similar projects.

Keywords: green construction; deep foundation pit engineering; resource recycling; intelligent monitoring; economic benefits
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The Important Role of Constant Tension Bolt Pairs in the Creation of Leak Free Factories

HUI Hongjing, LIU Chuang, JIN Yuanyuan, SUN Yuanzhi
PetroChina Fushun Petrochemical Branch, Fushun, Liaoning, 113000, China

Abstract: The main promotion of modern petrochemical management improvement work is the creation of "leak free factories", which
strengthens internal management by fully creating "leak free factories”, comprehensively improves the level of equipment basic
management and orderly progress of various work, eliminates leakage pollution, achieves standardized equipment, and continuously

improves and strives for excellence.

Keywords: leak free; constant tensile force; constant tension bolt pair; tightening tools; test method
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FT STAAD PRO X% He i ) sl TR 3t

Ko
LERAHFEIAAAMRNS, EE 201210

(EEIEARAE BT 2R, AT, RHALRE, B2 FoEeE K, L PRM STAAD PRO =44t
AR R AR YR T AT SR, A0, PERBHN T KT HHRRARRESLS,

[EEIR] AR 448 ; #ETRTH; STAAD PRO =%+t H 414

DOI: 10.33142/ect.v3i5.16460 FESES: TEIT2 XERFRIRED: A

Design of Tank Roof for Low Pressure Storage Tanks Based On STAAD PRO

ZHANG Lu
Wison Offshore & Marine Limited, Shanghai, 201210, China

Abstract: The tank roof is an important component for a low-pressure storage tank, and when designing it, the requirements of its
strength, stability and economic rationality shall be met strictly. In this paper, the STAAD PRO 3D calculation software is adopted to
conduct structural modeling and stress analysis for the roof of the low-pressure storage tank, and it is expected to provide a reference
for the majority of chemical design technicians.

Keywords: Low-pressure storage tank; Calculation of the tank roof; STAAD PRO 3D calculation software

HIR RRSE, AT DA A2 75 R o R S il = 54, JE I 3

AFR A BB P AR AR B 1 3 B IO R T 5 e 3 TR T R TOUAL) 5 1) 30 B FEE SR B DA 8 B T AR A [ B
SEF . GRERE . RGN b D AZ AR ] S5 1 BB A 2 A JERGERE, RS R A AN 55, CRIEGERE 3557, 2R
AL B DR A R T H R G B, iR T FETTE 4 JIEFTEE . (AR, WERETUmEEE 20mm (R 5
MBETE. ERERETI > 3P UREE A 350, B 4h, N EE R Tmm, BEEAAZEECR, FHEBIZIIEMH, PEN
KB /N (ETE AR AN B 40m) 1) Tl 5 2 FEXF TP T B i) 7 2, MOR AR 55
KA B L EA R s ek, B E A
40/-0. 5KPa (g) [ 3700m’ i H 4% 35 fa 2 L T e,
WA APT 620 A1 APT 650 #rifk, [FIRSFIFH STAAD PRO
YT SR AR RE TN SR A B 77 TR EAT T T
NI A2 T P55 R 1k R o

1 S 3
A FE R BT 2 4% 1D=17800 mm; /=% H=15100 .
mm; B AL BE Hd=14600 mm; %3+ % /7: A& Pi=40 KPa, w,=0.8VR,(t,- ) " N\
SME Pe=—0.5 KPa; ¥LilELEE T=90°C: APk} ASTM A516 l N
Gr.70; JEUhAE C=1.5 mn; fEFEARELE G=0.714; % | T T 11 [V (o
AR JAE ASCET-05, 45. 28 m/s; HifE 2 ASCET-10, group L |
II, SiteClass-D, Ss=0.204, S1-0.058. HETHIGahET N
P1=-1 KPa, {#Ti[H & #%fr Pla=—2. 8KPa. B 1SS EEEEL
2 GETN N tREEEIRATE
CE RS SRR T, BT 5 MR AL, T 'TWM”K/»«

RIPHE LI 7 7] P9z SEBE PRI 2%, 124 ) T BUE R AFAE IR
JEL 4G J7 5 HETRURTE RE I 2578 73 A AEAR BT, FRATTES 700 [
TE 1 A Wh A We 3#95, aFE L.

WD H S, ST R R TP A R Y T R AR B 2,
K = 5, FENL ANE TR, BB AN
AT AN Aav 5 ZORAE Ac AHZEROR,  RIETHE KA B2 @ISR AW
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3 NS REEEE- IR IR

PSR R e b s BETHRE ). €,=40 mm, HEREE
FE t.=20mm, JEAF AR AR 56 B TSR

Wh = 0.6/R2(th—¢) =376.9mm ; Wc=0.6,/Re(tc—c) =
243. 5mm.

K45 % X s N A & @ B om M
Aav=Wh* (t,—c) *Wesk (te—c) +L*t,=29015. 4 mm’,

a. fFEAMNE T T, Pe=—0.5 KPa:

Hrfr, T1=R2/2% (P+(W+F) /At) , Hordr W/At B R#ETH
[ E & PL, F/At BIYRETIE 87 Pla.

Bl Tl=  R2/2%(Pe+P1+Pla)=-38.27  N/mm
T2=R2*%Pe-T1=29. 37 N/mm.

VR FAE AR DX 38 AT AT A AR () S ) g i S8 an

Q=T2+Wh+T2S*Wc-T1Rc*sin a =594163. 6N

JR 48 58 DX P R T AR LA N T LR Az — 3R
T AR :

Ac=Q/15000=9. 61mm° B Ac=Q/Sts E=3002mm°, EJ
Ac=5853. 83mm’

FHoA, BB ASTM A516 Gr. 70, &K foidhifii 5 /g
Sts=145MPa, E=0.7.

b. fEIEE LT, Pi=40KPa:

T1=R2/2% (Pi- Pla)=331. 08N/mm; T2=R2%Pi-T1=380. 08
N/mm

VR FITE R AR X 38 AT AT TR AR (4 S [ 9 B an

Q=T2+Wh+T2S*Wc-T1Rc*sin a =—2333990. 5N

JEAE I R I A E AN AN T UL AR — 2K
[ITHI A -

Ac=Q/15000=155. 6 mm’ 8% Ac=Q/Sts E=3002mm’, EfI
Ac=22995mm’

Horfr, MoREF ASTM A516 Gr. 70, # K RVFRLHR /
Sts=145MPa, E=0.7.

SIS E, EERIA RN Ac<<IFH A Aav, B
B T 55 G R S R A R B B JE A 3, SR R R

3 EETMRITE

A3 90 B AR T A o A T 000 5 Ak B 22 ) D 5 [ B AT
71, SETREEE tr=T1/Sa+C B, tr=T2/Sa+C, BUKH.

a. T HET A O R BRTZE5 1, BT LU AL 1) 28 1) A 45 [r)
AL TR AHE A

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

B K w0 M Jy . T1=T2=R2/2% (P+(W+F) /At)=
R2/2% (Pi-Pla)=332. 61N/mm
B K JE 4 J1 . T1=T2=R2/2% (P+(W+F) /At)=

R2/2% (Pe+P1+Pla)=-37.9 N/mm

b. HETIA LA

AP F7: T1=R2/2% (P+ (W+F) /At)= 330. 93N/mm

T2=R2/2%[Pi-2Pla*[cos30-1/ (1+c0s30° )11=359. 3
6N/mm

WARJESE /7. T1=R2/2% (P+ (W+F) /At)=—39. 67N/mm

T2=R2/2% (P+ (W+F) /At) ==5. 37N/mm

VLRSI R 2 1, ot LA 1Pla+1P1+1Pe, HIEE
T3S 2 + ] 52 ff 3R+ T, i BEEL 2 /054 29 mm,
RN R E TR,

R 1 ERRUOIRSGE LR

i?ﬁii& (N/mm) [T2 (N/mm) [Sa (MPa) [Treq(mm)| #iE Lii
1| -37.90 -37. 90 -1.49 | 26.92 | 1Pla+1P1+1Pe
2 | -39.67 -5.37 -2.68 3.50 | 1Pla+1P1+1Pe
3 | 332.61 332. 61 101.50 | 4.78 1Pla+1Pi
4 | 330.93 359. 36 101.50 | 5.04 1Pla+1Pi

VE: treq MEFRRE.

THEA I RETR E BT R, A KR8, MY
TEREMRA, A &, SUFM A, i = i
TOURT A () SRR A SR RO ) AT o FIT IR 5 SR B VR 14 TOUARC
R E e I il s AR e
FasEth. EFXFAGERE, 18 PV Desktop T BEATHIE
L, A Tom BRGEANMR AL I, S0 TR A T
B2 s Ay, R0 52 MR M sl SR S 4 e s A,
FiA& 9 45x10 Jm o 1R I 25 A B 5 N = tE K
R AR, I HAZETA 2/ R 24 ~Fdes,
ALK — S8/ 198225, 45 UHME LUREFT P SR B b, H B
KETH W, Fetb, Salsehrme:, 30 K& s
ARSI UE 23 18] BT LIS 85 5 A B b
1. 1B, HETTCIELE PV Desktop ®At-H3E & nsmh 4N
AT AT E 3, KRBT TR A% 5. AT LARYE APT
650 FRAEHEATBETE,  DIsE I IR PR L 2 K

b = ty/1.5Fy/p=<<2100mm, Hr, FE AR K /) i Ao
Fy=260MPa , & i J5 (9 10 A% J& ¥ t=5.5mm, p=Max

(P1+P1a+0. 4Pe, PlatPe+0. 4P1) =1. 203kPa. R/ Esk
(RN 58 7 KR N=m D/b=27, ZA%5z, SZhr 32 ARInsm i
S THUAR PR 580 P8E 75 5K

4 FETANSERNITE

T 0 5 ol (1 A% e 1k W AR 4R APT 650 g v 2R %
ANST/AISC 360 BTt AriERBEAT IR UE, A VR 982 BTt
77 % ASD RHE . ST Z A Z BARM N AT H B
] 58 BT TESNERAT, DARShAE . R, A LOERETR A
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IR A A TE B AN S o R, A BT il
T THUR FR) A% 36 48 FH AN 25 4 KA 32, 352 S KA T H SRR
A . RIS, B HET 7Tmm AR HL B EHEH, 1%
THRANE SR ERFEAN AR 1) K B RE /) - AN S5 A A8 P AT DA
STAAD PRO HEATEEASL /4T, [RIES 53 — AN &b T LUK RE T
FEEILAERETE, RN 234 & MG AR E M. A3
Ao HT T RS E
418 ASCE ARUERN APT 620 Axifk, HEIT&ZASF 4
B/ Lk, BAATHAEGW TIIE 2:
F2 BIUMEILRCEE
ASCE #rHi APT 620 Fxik
1Pla 1Pla+1Pi
1Pla+1P1+1Pe 1P1a+1P1+0. 4Pe
1Pla+1P1+1Pe+1Pi 1Pla+Pe+0. 4P1
1P1a+0. 75P1+0. 75Pe 1P1a+1WL+0. 4Pe
1P1a+0. 75P1+0. 75Pe+0. 75Pi 1P1a+1WL+0. 4Pi
1Pla+1WL 1P1a+1EQ+0. 4Pi
1P1a+0. 7TEQ 1Pla+1Pt
1P1a+0. 75P1+0. 75Pe+0. 75WL
1P1a+0. 75P1+0. 75Pe+0. 75Pi+0. 75WL
1P1a+0. 75P1+0. 75Pe+0. 75 (. 7EQ)
1P1a+0. 75P1+0. 75Pe+0. 75Pi+0. 75 (. 7TEQ)
0. 6P1a+1WL
0. 6P1a+0. 7EQ
1Pla+1P1+1Pe+1Pt
1P1a+0. 75P1+0. 75Pe+0. 75Pt
1P1a+0. 75P1+0. 75Pe+0. 75Pt+0. 75WL

ot WL RGBT, BQ BRI, %R AR AR
X, ETHS-

N [FIIR A2 3 T (R8s L0, (Bl i 1 41 2
FOREEN, 1 rhLAR S NSy 32 AR HEB 400, A IfL
H: P48 3319mm {7 BN HEB 320, 4% 6838mm {7 &N
HEB320 . HR4F5 i i 1) e v+ B e S A, & PY, p4N
BN o35 s I L PTA B A L, BEAT i
B, BHRZRL RTINS

SN B

E 4 2@, ZE$12 3319mm F1F 12 6838m 4b/N5RAS 2 E

JIT A 9 05 BASE R S KA RN B /BT A g 3

MR b2, SERRF= AR I i AL B 2 1 B 19 AR 143,
R#AEN 25. 117Tmm.  FVFHEFE=L/300=25. 550mm (L AL
L=7665mm). SZPrHeEE R PREME, AR . Frilik
PR BN B AT B 7 5 E XA R B AR, HR
HIEH.

XPENREAT IR ST, RIS SR 4. Rk
U SERBR IR R KN JT EE Ratio=0. 825, BISZRRM 7 b /N T
RVHE 1.0, R ZIHLER, W MAHZR. WERH

1Pla+1Pt ALY, WO R LA R
F3 MY AMNBLEE
o i L/c X Y A P r X rY r 7
(mm) (mm) (mm) i biclia biclia
Max X 25 209 1DL+1PI 9. 208 1. 048 0 9. 267 0 0 -0. 035
Min X 9 209 1DL+1PI —-9. 208 1. 048 0 9. 267 0 0 0. 035
Max Y 143 209 1DL+1PI 0.34 25.117 -0. 822 25.133 0 0 0
Min Y 175 201 1DL+1LL+1PE -0. 04 -3. 863 0. 098 3. 865 0 0 0
Max 7 17 209 1DL+1PI 0 1. 048 9. 208 9. 267 0.035 0 0
Min Z 1 209 1DL+1PI 0 1. 048 -9.207 9. 267 -0. 035 0 0
Max r X 17 209 1DL+1PI 0 1. 048 9. 208 9. 267 0.035 0 0
Min r X 1 209 1DL+1PI 0 1. 048 -9.207 9. 267 -0. 035 0 0
Max r Y 222 209 1DL+1PI 0 0 0 0 —-0. 001 0 —-0. 001
Min r Y 224 209 1DL+1PI 0 0 0 0 -0. 001 0 0
Max r Z 9 209 1DL+1PI -9.208 1. 048 0 9. 267 0 0 0. 035
Min r Z 25 209 1DL+1PI 9. 208 1. 048 0 9. 267 0 0 -0. 035
Max Rst 143 209 1DL+1PI 0.34 25.117 -0. 822 25.133 0 0 0
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TSR 5 EE PR Sy, BIFESN B T, HETH
P2 ) AR R A L7 7 S A2 R R o 4% R T B
FEAT LSRN, $RB S5, NI HIE & B VEE A
REES, BARTTES

*4 EINRENTLEE

o SEFRR | FOVFRL
oL i | h L/ClAx (cm2) |1z (cm4) | Ty (cm4) |Tx (cm4)

CHEB400 | 0. 723 1 |309| 178. 26 [52640. 9{9215. 42|348. 202

1
2 |CHEB400 | 0. 825 1 |309| 178. 26 [52640. 9{9215. 42|348. 202
3 |CHEB400 | 0. 747 1 |309| 178. 26 [52640. 9{9215. 42|348. 202

516 | CHEB320 | 0. 491 309(144. 165(27742. 3|7680. 59)|227. 414

517| CHEB360 | 0. 734 309(162. 285| 39205 [8556. 96/290. 167

518 | CHEB320| 0. 491 309(144. 165(27742. 3|7680. 59|227. 414

—_ = = | =

519| CHEB360 | 0. 734 309(162. 285| 39205 [8556. 96/290. 167

Vi PRASURBRA, Sk AR R A R S T L

5 it

OA S VIS AR R HE N TN 5, 452 FR R 1E K
71 CEFE PR AT X HE E 4 2 R T4l
T8 APT 650 hife, B Tit5454 STAAD PRO 4X 45 1)

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

B, B SRR, BT RIT AT ARG R
BOUE, XSS SZ I A — N R AR, K g
FE IO e VEVPAN R4 T

@A SCH ] STAAD PRO ANEE I BETH IR, e AT
PRAL T RS, W BT IR 2 R, %R
AR E MRS I AN R IR T ANSYS B, o] DL3E T 550 H
MBI, DL & R, 1R85 — A TS
SR B A B, TR RIS 4% 22 4 AR 5 1) H

(&% 3]

[1]F5 & 47, £ T STAAD PRO B4R 3 & FR 7T = 4+ & 247
[J]. W@ 51,2009 (3) : 50-54
[2] L Z&E. £F STAAD/Pro xt TETH + & & &4 4
H1F A L] A8 42, 2020 (23) : 100-101
[3]4R 4R, IR, ¥ >0k, &, % 0 i A oY ff HEBE TR 2
M Ao R B A IR T4 [T, b DAL, 2012 (4) : 475-477.
[4]API 620-2021 Design and Construction of Large,
Welded, Low-pressure Storage Tanks[Z].
EHE A KB (1992.1—), &, L&, Wik, AR¥
Fi, T, BT LEBEABETIRARANET, TEN
B4 TEEE T,
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TRV BIMRE SR T AR P M

FUE=2:
AAE G AR TR SR BF PO, T ZRA 051430

HEE]MALARFEREG D EE, TRARZACRAZATLRAENELZ 6, LAREGEETRARTY. LTIKF
THRAREAEGERAAIHRTORA, 2T HERKERL, R T REEAATE TN ETLEL. ZEK
H YA€ ALK, Rl TREAIE(ZH TR, WG ECAIHAG LA AR SEE AT RFFAIHERGE
%, BAENALEGZARFELIETRATRIRDAR, RIECEATLOTREERLRSER, @I Go, 72
REAEERAAIHRGFENATRURBESAT SHE, B BBRLATLELEH KO THERE.

[REER] PR REA: EEE5RT: RIHK: HREA
DOI: 10.33142/ect.v3i5.16523 hESES: TU2015 SCRRFRIRED: A

Brief Discussion on the Application of Energy Conservation and Environmental Protection

Concepts in Residential Building Construction Technology

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

Abstract: With the increasingly serious global environmental problems, the concept of energy conservation and environmental
protection has become an important direction for the development of the construction industry, especially in residential building
construction. This article explores the application of energy-saving and environmental protection concepts in residential construction
technology, and analyzes their significant importance in reducing energy consumption, pollution, and improving building quality.
Based on the current situation of residential construction in China, strategies have been proposed to enhance the energy-saving
awareness of construction units, strengthen the use of green construction materials, and apply energy-saving and environmental
protection construction technologies in a reasonable manner. The aim is to promote construction units to achieve energy-saving and
environmental protection goals in the actual construction process and drive the transformation of the residential construction industry towards
sustainable development. Through the analysis in this article, we hope to provide reference and inspiration for the greening and energy-saving
of residential construction technology, and help China's construction industry achieve higher levels of sustainable development.

Keywords: energy-saving and environmental protection concept; residential construction; construction technology; technical application
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FEAERBEIRSE AL S P75 Je [l H 2 ™ IR R 52 F
T REM PR EL O S DO TR e i il SR 3 1
N B EE R BRI FE AU, A1 R it R RE YR AR SR
LIASEREMA EUR o AADRE T REIA REL A BN AE B IR
T LAY, BRCONHESNEF SR R b BHRIR S
BTG Y B EIR A - W REM DR AN DUESRAE SR BT B
T3 75 FEREUR A RO 38 R AR i L A v R S Rt Y
TTBEBIAR I ORAA R M 55 A PR 3t g2 ot 4 353 14 4
SN, BN 2R O TR, AL SR AR L B
TRENTET  HERPHRESE AT H AL REVR IO, AU BERS AT
RUPRAR RS BERE , I BE 0 25 A o A PR L R AT 5 R R
Yo IS I, BT RER I R SR, TR
BT [ HE A SCR RN BT 19 REH R B SR AT B IR
Tt T H AR AR R, T HAE PR ARRESH FE S 15
DeHERSC S SR TH S5 B A 7 T BT S I3 Y R A S
Bt Tt R PR AN K SIS 5 BOR, DL D S (U SR 8 %

74

St R S HEASE .

1 HEIMREIEEEMEYHNANE

1.1 BBREEEFE TGRSR

TEAE B UG TR R, RRIR T FE £ 2R B @S Rl
MIAEF=, I8 % i TR I 25 I8 47 DL R s SR B B i)
REFE. TTREFACRER AN, 7T A 08/ BE R FE R4
B TR0 AERESAMRIAESR L, REERE. AT AESE AR
FARISEEEM, T PERECRIEARE, B /KRE . BTy Re TR
55, BRI, BROE A AR AL P i AR R IR IR 7%
Ji iR, JEiERATRERR, kAU SRR L R REiE
TR ARG m BT REMI IR 4, A AR, RS
BERRERIRT . MAN, TEENT SR, s
RS AG =, S5 A piah T RE v DL B AR SRk
FR, BUAKFHRE. KBRS AT FAERRIE RIS A, MY Reb>
FEEFEARGERE, EREPE R RERMFI AR

1.2 BREUNEESHERE

BATRE RIS RN AL BB TH AR, fE68 5%
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ESE R . NS, XA EEII N AR TR
WM. H5E, RATREMREFM B THoR, 78T
ik TSI T FRTHETSC, T AR ALt T PR 5 ) 67
oMo LUK, ARG TRE BT R s A EE A, AT
A7 R BEIETH G, FRARRIHERL 32— 2D I D A BT 75 5
BEAh, SRS, oI ALY B RK
JeHIENEE, MUBEREEA TR, EREFRTHETHIET
ERE SR R, KA R RS R B R ST T
TR, MU BT HRE AR, AT R LR arE
AERENE, HESTR R IR A, BT IR 3.

1.3 PR T3 SRR IS 3

FEAE B U T Re b, AL GERE TR0 204
IG5 G, IR e KIG G, BG4t
LUK [ (A PR FE 415 Gt o 3 IE 51 N REM RER S, IXLE S i
SO ] A R, T HESN % (it 1o SRAMGHES . IR
AR KBRS 2 —, B, (R L&Y
(VOO ikl ERELH IR RIAE, BN, A8
TR E TR, T s 2 U P T T
SRR, Filin, £I7Eb AR e T, i
5 Bl e s AR IR A, B AR Gl A Reb .
Bb, AT IK BRI PR 75 Y B ZL T B MK
F G845 MK BRI 3R G LR s ANDRE D Tt T8 7K
HET, B R AT K IR TG G fEiE DA, S
L T A PR e e A i (A R AL il TR,
Mg P 5 SRod S T 58 PR S ML T 45 DA A

2 T MRESEEERRE IR APHZA
&

FEAE BB FU T HOR v ST RE R B I, 77 208
TRZBrE R« Rt B DAL S T R s e A SR, BA
BRI TR R AR EDR, MR AT AT, JF6E
HRAIZ RS 2250 E IR IR EER, R R REM IR
BORFIM RN, 256575 8 A, DLORAIEAE PR (IR REFEAT
IR B RIS S R BORRAAN 2 W N, AT ER 00T H
(RI22 B RT ATV o DAL M) DU 5 A, KR8 AN ) 3 X ) 7k
MBS SRR, T REROR N A B . Bildn, (E%E
A HUX, RO IR R AR B, AR IR, R AT E 2R
HNEERAR MR, LBIRERRR IR T T RERCR . ISP,
ZREATRPER A R IR ER, RN e Ear A A, IR
BN BTN FEAR, I N HESN AT 4 BE IR
BRI S BB BE G R A F 5 T 7K G PR P 25 6 i
M ST B B AR LR A B

3 fEEREFEILIIK

3.1 RZHBGERITIRERIR

H Al A B 5 TR b, e R IR R A2 .
TTREIMRIVE N, VR 2 LA M N B BEFR A3 I
W, TRERE LS AP 45 0 2 DU, 1 R It 1 SE e
W BAL - 8 73 falb sk = R G T REE B LA, f 501
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ERREHRE. mE TS YL T AR AR B, ReRERGE
PRI 2 Bl ok E AR, A UL ()1 RV e 240, DA
JAE N T E L, B2 A 0T BRI RS It . XL i)
BHE— R b, TREPMORIE I S 4

3.2 FET A HIHIER R IR AR

EAEBERSE LA, Pl H M BRI, U5F
KEFERERE S5 PSSR, XA T it T
AR, X AESTELE R T BR . VF2
U H KL S IIKTE S FEA . PSSR L, T etk
(A P R, AR AR AR BB K BRI FEANTS G R HETEG
M=AbA R R KSR o it TADE R, PR
HHEFENRSY, BHIEREANLEY (VOO RRLEL
B FE I RL AR, 1K e AT B it N R BRI g R
FEAEARIRM . IAh, TR BHE T B RHET )1
AR, o TR SR EEM AN EBC A Z, R T
] FAE AR ER IR CRAT R S EC BT SR ALK o

4 TREMRE SN FERFE LR APBIKEE

4.1 REEIRMMTREEIR

TEAE B @RS TR, $ Tt T i g =i,
FEHES) T BE A ORI SEIL S BEE o VE NS AR HIAZ O
7%, HITHRAMERESE T AR RN, BEE
ST B AR b % £ it T4 i P SISt o Y 7R 3 IR BT e
IR FEARREDRTE HE S P e Py R A0 &2 DA S ot
WHred I EEER, i T B LR LS &R
e A T BRI — A, T REIMR AR N @ B A
FIEF PR R4 R RN, B HIH SRS RN R R T A%
AR AR IRIER S 2] Rt it TR 615 =,
AN 3 50T 5 BB 5 IR bR B 5 4R « T REE X
B Fh e T SR 2 57, R 15 BE A LR H bRgh N it T35 B
F o el I SO M B R e TN AR H R TAE AR R A
TR AR SR KL

4.2 hnsRFEE TR A

Inas sk i TA R, 2SN B @31 RE R
RGBSR NS 2 —, B B HE T @ SRR VR R, /D X3
B A s, HR R M A 456 nT RS . SR A
RHEE A BARMMSE 73H, B RsYe. (RAEFE. v H
A BT B S . B SR R IR R A BRI AL
INREEGER . FFEERER (XPS). BB ReI s, —
kPR, ARG ERAME . R TE ORISR,
WD RERIE, AT BEAG 25 U AL IR RGE I REJR T #E, 1A
BT REHEI AR . [FIR, R VvOC (FERMEANUL G
HEB PR ORI AKTT B2 IR DR K T BA S P2 S0 1 45
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Adaptability Analysis of Low-temperature Operation of Railway Line Maintenance Machinery
in High-altitude Areas

SONG Lisha
Chemical Storage and Transportation Department of Lanzhou Petrochemical Company, Lanzhou, Gansu, 730000, China

Abstract: Railway line maintenance machinery in high-altitude areas faces many challenges when operating in low-temperature
environments, including decreased power system efficiency, delayed hydraulic system response, poor lubrication performance, and
material brittleness. By analyzing the operating characteristics of typical mechanical equipment and combining them with
low-temperature climate conditions, adaptive improvement measures are explored, such as optimizing insulation design, selecting
low-temperature lubricating materials, and strengthening the cold resistance of electrical control systems, in order to improve the
operational efficiency and reliability of machinery in cold environments. The results indicate that targeted technological transformation can
effectively alleviate the impact of low temperatures and provide technical support for the maintenance of high-altitude railway lines.

Keywords: plateau railway; line maintenance machinery; low temperature environment; adaptive improvement; cold resistant technology
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Preparation of TiN/AI203 Multilayer Nanocoatings Deposited by Atomic Layer and Effect of

Layer Structure on Properties

TIAN Chenghao “?, TANG Siwen *?, ZHANG Wenjing *4, CHONG Xinpeng *?
1. Hunan Provincial Key Laboratory of Mechanical Equipment Health Maintenance, Hunan University of Science and Technology,
Xiangtan, Hunan, 411201, China
2. School of Mechanical and Electrical Engineering, Hunan University of Science and Technology, Xiangtan, Hunan, 411201, China

Abstract: Aiming at the size effect problem existing in micro-milling processing, in this study, four TiN/Al:Os multilayer nano-coating
systems with different layered structures were designed and constructed. For the first time, atomic layer deposition (ALD) technology was
adopted to complete the preparation of this series of coatings.The chemical composition of the nano-coatings was characterized via X-ray
photoelectron spectroscopy (XPS) and grazing-incidence X-ray diffraction (GIXRD). The influence of different layer structures on the
properties of the nano-coatings was evaluated using a tribometer and Vickers hardness tester. Results indicate that the nanoscale multilayer
coatings were successfully prepared, with no observable bubble droplets or damage on the substrate surface, demonstrating excellent
adhesion. In friction and wear performance tests, the friction coefficient of the coating with the best wear resistance decreased by
approximately 23.53% relative to the uncoated substrate. Atomic layer deposition-prepared multilayer nano-coatings can enhance the

mechanical properties of tools, and material performance can be further optimized through rational structural design.
Keywords: atomic layer deposition (ALD); nano-multilayered coating; tribological properties; layer structure
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Economic Process Research on Five Axis High Speed Milling CNC Machine for Machining
Aluminum Honeycomb Metal

WANG Hongtao
AVIC Manufacturing Technology Institute, Beijing, 101300, China

Abstract: This article mainly discusses the relevant processes of machining aluminum based honeycomb core products with five axis
high-speed milling CNC machine tools. The material characteristics of metal aluminum honeycomb core materials are introduced, and
the advantages of machining metal aluminum honeycomb with five axis high-speed milling CNC machine tools are elaborated. The
economic choices of key processes such as holding methods, tool selection, and machining process planning for machining such
materials are studied. The quality control issues in the machining process are also discussed, providing theoretical and practical basis
for improving the accuracy and efficiency of CNC machining metal aluminum honeycomb and reducing production costs.

Keywords: metal aluminum honeycomb; holding method; tool selection; processing technology; production costs

1 ERRESMREAYE

<5 B B 1 2 R B TR I R BT 48 TR
W B ARG, e 3 505 eh IE /N T4 T8 AR AR B FLAS 2L AR,
LRSS BEE RSB pE TR OTERE . &BmIEE
AP B L b R U R e A A e R e, FERT S A
Rov 8 BFEERZ VG 7T Z MM A1, BT
HARIRIOEE R, @R s BIRA R K BB H, &
JRESEAE R, TN T HECLSE 4 [ E . R, @i s
IBVESR . SR, (RN TIERE AU A 5 B T .
BB, INLSERUE 5B ER" . SRR 5 i g
TN 2 Pk, I BN 2 S B0 LA Y
TR, AR SEIL B ML AN sk FE 2R & B4R g 53 %
PR R U R I AR5

2 AT I E RRESHINE

W B S i I e A A e R I T e A
I BOCYIEIIN T« H KAEVTEIn AN B K AR DI 457
AREEF KBRS, FABOCTIHEIN A KA F R T ik
IR, & A A, SRR, JoiAREAT R Ok
T B 7 R AT 2R T R A o AR e
FROINT0E 7 it 0 T AR SR P B i, B 2 2 AR TR (¥
TR, AE DRI 7S i T & A I BN A B ey,

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

FRIEE B3 7 ok BE R T, Tl sl A A B HLAR (0
A e Jo R B R i R < B B 7 i PR A R

T EEEHUR N LR GEREN8 RS ] T R iz sl B
28, I HLAT LI S T e e g A P S B A2 2% T T ) 7
siv RE AT BFR 1A N ) T e S A AR A S B4 1A B
Il T R e 1 3 Al e A5 ) LA I X o )
77 b A KT UT 73— 0 AR I HLER TR (e e e th
REMGHR 7B N 2R

X F I TR R BRI BT i, DRI 5T S S R RS R A
FLEE 5 BRI 3 1 BB PR AR T 1 e, i Tl f ep ™ AR I )
HII i), R % ORI <5 AR 04 B3 7 i B N BT i, T
B v T B AN e A R AR G B 7 e N T
B B ORALE ™ it (110 TR P2 R 21 o, S RE 6 PRAIE &2 J
W 7 i A I B

3 HTm BRI X I ZEF MR &K
ARz

3.1 EFA*%

ATCHIEFENS RN 4 o B 5 A, T2 2R T il ok
ez BEHIn L, 75 ZAEBUPR bR e Honhige 5 0 AT 8 5
22 8 S T 3 0 1) [ PR A AT LA 23 DAy i T 3 72 2
AU E A R e A sk

85



6" VISER

TR TR « 2025 #53%: 4558
Engineering Construction Technology.2025,3(5)

X 0 T A R 11 [ R AT MM PR K P S
€ i, HARMEBOY T 8 0, 0 il 5 LM 3 BT 1A A i
T T A T REAT 3R B AT AP O el B
P TR R 75 ZHEAT 18] 5 06 5 97 i JER e 00 T S 47 P Je 24t 71
R B R PR R (RSP S R BN ), a7 i ]
SEAENLPRT 65 L 1117 I 125 B A1 i T o] 75 2256471 A
Fot T o 8 5 e 3 i T AT 42 [P R TR, by A
sty 1 58 B R R 2% o T AR A 0 TR )T R 7 B B
(11 5 BRI BRAESHE , Ml Pt B 25 30 A0 UL i i i AT 7
5 s FL™ A IAH R AR e S M E AR 5 i 2 ]
V2 7 A R AN 08 7 AR 0 7 it FLAR A B E
SE MR PESH R W AN 5 77, (S 7e ) IS4, B s
FEW U 83 7 i FUA: P B I PB4 HEAT 068 83 77 i (Y TR
B BN BA R i B AR R 2% s 58 4 [ 5 2 U 7 i 7K B
R LA NIATEN) , AL R U AT 0 5 ALK Y AR EEAT
SEAIHTE, R b 7 i e A SEAR S AT JE 2N T
PR AR S 7 3% DR RS 068 53 R AR 1A LG 35 ) 22 D o R
MG, A R e A S R AN S P S i, (HAE R
77 b N T 5 RS 8 5 FLAS P B AR A S B 7 4k 2
ATBNALEE, For K O BUEEAT SRS SR, 75 244
FH L FH VA VR AR, e 46 ot L EAT IR AL, B BNRAR
. L2 S BIASEREM, 18 R & R E IR FE A i AT
I 7 BN AR, FHETE RS AL N, fERIRSE
Fp AR BRI, {8 58 2 — AR 370 Jo 1) 58 42 ] 7
TR

S RATIE B AR IN TR Rk i b, B AR A BB
M RCRT AT, 328 D o P U T JS 7 F) i T i R v, (HLERT
WA 3 LA R 2 R PR AR R, G SOUTE R o P42 Ak TR 650/
LT iy S AL AR 11 45 70 B e hn Tl 7 v th DB 86 175
b, AT A 2R £ B ) S A R TE I i Ry AT
FRA b 7e, AT A 1 s, SRR FEES I 53N
TR p s A e . HIH s A 53 e Jm e,
58 BRI il 7 Bt R LR A BROK Btk IR 1 U5 3k
AT i R R B, DT DRALE B AR AR 7 A PR ) B DA
mn T

s IS
1] [re= ]

nIEs
E1 ASHEBEEFAR

3.2 J1E %

DRI B3 M s R M, IR @ I T RARH B L,
TR B R BB (U B R R AN AR, A
R B e T B, B ) A B3 7 BT N L ) SR T R
WA BB S TE OL, e e R T E . BT, 1

B AR TR TN T A P AR BE 7D, IR T B R TR

TURFAT) P =3By R, Ferp EEZS 5N T2 7]k

86

I F e

e S AN A P B 70 T A <A D A4S s
WA a4 S JC T 4% 3 FhRA, TR 24 ik
s RATE RBARIE 3 MRA, fERE M TS24, X
X9 Ml & IREAT T S e AR g N ke
FERF I ER IR B S HOAT T AR, SIS R
y—l]_‘% 1[4]u

x1 NEIZHEER

g R JIFr KA FRHCE/ A |FLS IR AR on’®
| RN T A €4 300~500
ﬁ”g?”" Wlammannn|  me 300500
WIRIE AR T Wz 300~500
T AT T 3~10 <1
PRI T8 2% | 9 A T A B ) 20~30 <1
BRTEATL T Fr <3 <1
T AT 3~10 <1
TRTERE & | T8 ) 20~30 <1
BRI T Ry <3 <1

HH T4 o 4a e 3 W RE FLAG 5 8 T IR IR %, g L
DRI TSR, Yok n Tk R = A R U0 I SR ARIIE
B s R LR, AR R LA,
FHRELAR 1 4 I Vs b 1 i 288 T4 I T 5 i 45 06 8 3R T B
IR 2, WL A s, AR OB T i TR AR e R
THI B30 1] R 2, AT 0 2o FH 2Bt V205 Tk R mp
TR TR TS 28 R TIC R TERE JE 2%, 71 v RIAT 3 G A T
FIPEARTE J] AT A A -

TERF AR, G0 SERRr L 7 220 A0 3 R I,
TRETA TR G 5 B2 TG 1R TR TS 2 P P ] 44 6t 42 J 5 6 53
TR ZRNAK, HTGHRTEREG T R 455 1 5, 3
B BR] /N ) T A F 75 i B T YRIR T T AR N
TIEREERBEE Z TAHIGRNTE ) Brn T8
B, ARLEIN T3 RIRIRTE J] R 8T T J] F Rets % 5
K45 FE S UTEI &, I IR I JT R () [l 3% AR R FEAIK
TR RS0 TR T BB flée & i U B, 706 F Ay -
ERKTRWEI -

25 8 B PR AR A5, fE AR TR AT T,
0 32k FH (%) 25 B ) 1 )44 RT3k A3 A B 1T B ) TGN TR T
A, T TR AT 4 TP A B AE A AT oAy, RIZERE
TRPPRE I TAE R BARIE T Ry IR B Rl sy, i
fEFRCA, $mn TR, 7ER N T A s/ N8 o ik
T ) SRR ER I 53 7= i N (M) 3R T &

3.3 MIIZ#HK

& B AENE B 7 B R L N 3 S Ak %2, AR
HORB 2%, (ELER i B 5 b R 4% 7 i 2 MR
W6 5 = b LN T BT A B BB B IR, X 33
KA F= AR TR R EN KIRR B 2R, WTEM

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



TR THA - 2025 553% 45510
Engineering Construction Technology.2025,3(5)

@" VISER

2 T A SR FE WA PR e 3 5 2 NI 20
FERBER T R TB IR A 53 25 AR BN o 1 7 ) 75 22K
BERARR, HEESEEM IR R, IR EA T
K TR AT R 18] 00 2B A, FEAR A 0%,
BEIN A A

IR R4 SR BRI T B I T R I kR, B AR P
A, AT I LA B BO B AR B AT R B B L2
e, AR 2 .

B2 HEEMEREESIZMHAEAN
S PR NS e 5 7 i R B S S AT RN, B R
it N LS ANBEAT B3, DAL 5 B R B A2 7 i FLA%
TTEIBRER, 5B RENEBRZERERT,
FRIE 2 TS A7 30, F 08 A LT B A
BIRPRIERD], 7 dh 10 2 A R R AT KR R B, MR

DEAEHUR I TR KRR R LR LA, fd a4 ReE,

FEARER B BN BRAS o AL 5 R B Rt A 7 i B v 2
AT, PARTERR AR N LR 5 SEBR BN LR I L
RIPES HERE -

4 F=hn TR = MR EE

4.1 RTHEEEH

FEIN TR A v iRy e T i 20 < B 5 7 i ik
AT N AR ROT IR RS 2, AR B S BT R 5 S b
M AREXTTE, RN TH B I ToeHI = 34T 4%, L
TRAE SR 28 ROCTRS FZ RO WERR P, FFAE P SN L5E B, X
JIT A N T3 T AT e 6 DA PR-96 2 TRE PR B R R
SCPFESR, @ UUE RO ERER . = AAHR I A S 2 Il

RGN TR A&, R AU EE— AN KT 150mm.

4.2 REREIEH
<R B e A TN T PR A T B LA
fE, W 20E RN TR R DI S B T B BE R S L, e

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

G 1 A« RS BRI, I Hg B SN i S AL
WEBIIA RVFEAEZ R, — R Z RV TEd B AT ks
B, I A R S R S 55 R 2R 2 R A I T A X
DRGSR, 5% BE 5K & W] R R AR R L 5 58 1
BUHATRE R, B ISR S si 2 IR T LA DR DO
R FREKEUE A H g .

4.3 TRATHI

SRR IG B RN T AR s I R R B e A AR
JE, XL B I O B ORI T . R &S
ke i, TR, SEMIN TS5, wT LA 80s>
BN, TR KR R e, RRIUR, Bk
BB SO IR, &R ETR.

5 &1t

T A e 0 B N 4 R R e S — UL A B
PR SRS BN TR AR CERN T 5 5 A R
FEIE, A ELERERE R T REBRIN T T2k, JF
b TR p ], AT RLSEELE R, =R
A T 8 1) 4 R B e 7 i PR I L B s
ARAS W A R RNQIHT , £5 06 B3 N TRk B2 R0 il — 20
P, N LA R it — B IRAIK, AR 53 O A2 5 2 4
T2 N R SRR . R R R R, i T B
—BIRZH BN L L 2R S 0%, LU 2 AW &
kR

(&3 3Cik]

[1]®AF. £ T L EREREN KRR E A F LA
BEMIIZRERREHARUL %5 46 H#
#+,2024 (3) : 10-16
(2] 5 ik, x| 7 . # & AR T T EH 53 B [T]. =4l
EH A, 2016, 498 (3) : 48-54.
(317, EXR, IR, & BEVEBERTREAR
[J]. #LAk T2 4%, 2017(19) : 128-135
(4] 2% ABBEREHREN T ITEAR I ARHEH
A5 ¥4 2024,60(12) :161-163
BIFEZ. ZRABTLHWEETE R AT LR ETHEIE
Bet 5 (D). Ak %3 T A%, 2017.
fEE A TE%E (1993.11—), B, T SLHE
itHlERE AN, TRIF, £87: LET¥Ls.

87



@f VISER TR THAR - 2025 553%: 4551
- Engineering Construction Technology.2025,3(5)

FRBB AN B Zh46H BB
Y

raxesk R A A RN 8l 8 4 8], 37 ¥ 110000

HEEIMZ AR ARK R B, FRBEKSZEIMEE, EHFELRAERAGHIREGHRIL, P ERHRERK SIMHRFE A
ek b A, PAIER., TEMBEA, WER., XH#E. =1H. RFTEFAEERERBARG R FAFL, BHRT
FRHEAALILT, I, AN, SR, RETELRTORRER, AARRE R ZAWWE . B4iHH. THEHEE 7@,
AR R GBN. T, BFETR.

[REBIR]FREAR; pURFIE; Al AIHR; Fidld;, TLEEA

DOI: 10.33142/ect.v3i5.16459 FESES: TP242 XERFRIRED: A

The Application of Intelligent Technology in Mechanical Manufacturing Automation

WANG Gang, LI Ge
The Second Operation Branch of Shenyang Metro Group Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: With the rapid development of information technology and the infiltration of intelligent technology into mechanical
manufacturing, the manufacturing industry is shifting from traditional automation to intelligence. The article summarizes the trend of
integration between intelligent technology and mechanical manufacturing automation, and analyzes the application of key technologies
such as artificial intelligence, industrial robots, the Internet of Things, big data, cloud computing, and digital twins in the
manufacturing field. It also discusses the application practice of intelligent technology in design, processing, detection, logistics and
equipment management, and believes that the future should focus on human-computer collaboration, edge computing, sustainable
manufacturing and other directions to achieve efficient, flexible and green upgrading of the manufacturing system.

Keywords: intelligent technology; mechanical manufacturing; automation; artificial intelligence; intelligent manufacturing; industrial robot
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Research on the Application of BIM Technology Collaborative Construction Management in
Hospital Mechanical and Electrical Installation Engineering

YANG Shunfa
Longjian Yuxi Engineering Co., Ltd., Yuxi, Yunnan, 653100, China

Abstract: There are dozens of types of mechanical and electrical pipelines in hospital buildings. Due to the low floor and high net
height requirements, special pipelines such as air conditioning pipes, medical gas pipes, logistics rail cars, etc. are usually set up in
outpatient medical technology buildings and basement areas. The pipelines are dense and complex, and the difficulty of deepening is
extremely high. Based on this, using BIM technology for collaborative construction management, this paper analyzes common
problems in traditional mechanical and electrical installation engineering construction, elaborates on the application points of BIM
collaborative construction management, explores the application of BIM technology in hospital mechanical and electrical installation

construction management, and analyzes and summarizes its design points and difficulties.
Keywords: hospital architecture; integrated pipeline; hospital logistics track; BIM
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Construction of Intelligent Ventilation System and Energy-saving Benefit Analysis for Gold
Mine Construction Project

WANG Yazhou, LI Jicai, ZHANG Xike
Qinghai Shanjin Mining Co., Ltd., Haixi Prefecture, Qinghai, 816100, China

Abstract: In the stage of gold mine construction, the design and operation of ventilation systems directly involve issues of mine safety,
air quality, and energy consumption. With advanced automation, data acquisition, and analysis technologies, intelligent ventilation
systems can automatically adjust air volume and pressure according to changes in the actual mining environment, achieving efficient
ventilation and energy-saving effects. This system significantly improves the safety factor of mining operations and significantly
reduces energy consumption levels, greatly reducing operating costs. Intelligent ventilation systems play an indispensable role in
improving the mining environment and reducing emissions, laying a solid foundation for sustainable development of mines.
Keywords: intelligent ventilation system; gold mine construction; energy-saving benefits; safety management; environmental protection
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Research on Controlled Blasting Construction Technology for Open-pit Mining Slope

WANG Yingming
Jinghe County Jingyi Mining Co., Ltd. of Xinjiang Tianye (Group) Co., Ltd., Bortala Mongolian Autonomous Prefecture, Xinjiang,
833300, China

Abstract: This article focuses on metal and non-metal open-pit limestone mining engineering, and conducts in-depth research on slope
controlled blasting construction technology. Elaborate on the principles and key points of this technology in limestone mining, propose
optimization strategies and development directions for existing problems, aiming to provide theoretical and practical guidance for
controlled blasting construction of limestone mine slopes, ensure mining safety, improve construction efficiency and economic benefits,

and reduce the impact on the surrounding environment.

Keywords: metal and non-metal open-pit mining; limestone mine; slope; controlled blasting; construction technology
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Research on the Method of Improving Terrain Surveying Accuracy Based on Unmanned Aerial
Vehicle Images

TAO Jiaxiang
Dali Land Acquisition and Reserve Trading Center, Dali, Yunnan, 671000, China

Abstract: Unmanned aerial vehicle photogrammetry technology is undergoing a critical transformation stage from "usable" to
"reliable”, and its accuracy improvement is facing multidimensional technical challenges. From a systems theory perspective,
surveying accuracy is influenced by the coupling of multiple variables such as sensor performance, flight stability, environmental
factors, and processing algorithms, requiring the establishment of a global optimization model. The current technological development
presents three significant characteristics: hardware systems are evolving towards multi-sensor integration, data processing is evolving
towards intelligence, and quality control is shifting towards full process traceability. These trends provide new technological paths for
precision breakthroughs, but also bring about new problems such as increased system complexity and more sources of error. Especially
when dealing with complex terrain and harsh environments, traditional precision control methods often fail, and innovative solutions
are urgently needed. This study starts from the perspective of systems engineering and constructs a full chain accuracy assurance
system that includes perception layer, processing layer, and application layer, focusing on solving core issues such as heterogeneous
data fusion, dynamic environment adaptation, and intelligent quality control.

Keywords: unmanned aerial vehicle photogrammetry; topographic mapping; precision optimization; multi source data fusion; error control
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DOI: 10.33142/ect.v3i5.16475 fEHES: P618.5 ERFRINAD: A

Comprehensive Study on Hydrogeological and Environmental Geological Characteristics of
Gold Copper Polymetallic Deposits
——Taking the Wulonggou Honggiao Area in Hejing County, Xinjiang as an Example

KONG Weiying
Changji Geological Brigade, Geological Bureau, Xinjiang Uyghur Autonomous Region, Changji, Xinjiang, 831100, China

Abstract: The Wulonggou Honggiao area in Hejing County, Xinjiang is located in the high-altitude mountainous region of the western
Tianshan Mountains, with a continental high-altitude climate and strong terrain cutting, with a maximum relative height difference of
600 meters. The hydrogeological conditions are mainly composed of Quaternary loose deposits and bedrock fissure water, among
which the pore water in the Quaternary glacial till gravel layer is supplied by seasonal precipitation and glacier meltwater, with weak
to moderate water yield; The thickness of the weathered fissure zone of the bedrock is relatively thin, with poor water holding capacity,
and only partial dripping phenomenon is observed during the tunnel exploration. The main sources of water filling for the ore deposit
are atmospheric precipitation, melted ice and snow water, and shallow fissure water. However, the ore body is located above the local
erosion baseline, with a steep terrain slope that is conducive to natural drainage. Surface water has a weak impact on mining. The
engineering geological conditions are generally stable, and the rock mass is mainly composed of block solid structures. The stability of
the weathered layer is poor. In terms of environmental geology, attention should be paid to secondary disasters caused by avalanches,
rolling stones, and freeze-thaw processes, as well as the environmental impact of mining activities on grasslands and water sources.
According to comprehensive analysis, the hydrogeological conditions of the mining area belong to the simple type of fissure water
filling, with simple engineering geological conditions and overall suitable mining technology conditions. However, seasonal disaster
prevention and environmental protection measures need to be strengthened.

Keywords: Wulonggou copper mine; high-altitude mountainous areas; hydrogeology; engineering geology; environmental geological features

515

HTSELATEEL 5 JA MLA — HAL G R o SR 1
A% X, S BRI R R 5 B0 FEE A R 37 it 00 1 78 i 7
Dok DX AR AL DD S A%, B AR DIORE D 1 2 30
Pili 2 22 gt -l - R L RS TR T L& SRR N
LR GG R &0 2 &R 3 ZRAE T A R
HEAE B A VR 5 KR AL U R KAy 9 R FH 5242
TIREIE A R -TER & R . IR, B E X ™

104

TR TS, 1% X BT SR 0 < B 2 ) B X
SR, R LD XS KA L SR 2R A 3% 3l K Jfe 559 1)
RGBT XA I R AL E AR RN
oG S C3 =R N =Rt L LI P A w7 L
AWETCREEK TIHBEAFI R GNP, B AE R VRl
—HIE P FEAE R R AR S, R RS SR R R
RGBS, 0 10 2T R SR SRR
(SR

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



TR THA - 2025 553% 45510
Engineering Construction Technology.2025,3(5)

6” VISER

1 XEtESS

W X AT P8R L& s b G G e B 5 UKk
SR ZAAT I AL, F R IR A7 B AL 0 15 o B — A
IR 3 BLAAR e () il i 25 iy o XS R R B B
A3 1 LT 22 0 B RS AAE » 25 RS PRI R A A e o B R
BIRH R, FEAENEARA PR A R
KA NA BRI BE, JFA i Won g 3 K filid 21
KA-TTRRT B o WA e R i — SR S S T X S e A
FEHE, KFUBAE i ST S ARV A S RN, B
R TE IS 8~ 12km (R 47, HES A U-Pb s S50 WoR
FAREAFRET T 315~298Ma, S5ERIIFERLHAE
B PR = ) o

MR G E S E X RIEDY CILE 1, BT X
RS IR 0. 2g, X PIHIFERAZIEVIE, X—
SHUR T X IRAL G I B 1 BRI EE . 2024 4E 7 H 21 H
KA 4.7 B A, F AR EN LR L R R 2 3R
Wb 5EWES R, 5XEMIERJIHRE—E. 2023 F
= YEh RN IRIE RN, DRI I P AE AR B TR AR, I
Tl 7 J2 455 B AR AE X BT YR ()32 #% Jd i B A R AR
F, 2025 4F IR ER A PR 8 1 X IR S — 1 S ik A4 B Sy
PEiE

!
0.0

S,

|||||

E L [ <
= i‘ﬁ[#gwe ki i aos L \ u){
T g 015 Wi TR — BRI

lo. 40 1 A
R R, SR o L, oo g
- E 020

B‘ﬂ: on\ m';‘f' \\' -
apkx o i N § ot
o S
015 o /= Tome
S wg ( (s

||'§w”4 N\

S LN

n‘m?nme——‘ R
Rf | WX MM o { >
R & & %

E1 HEtEEETRR

2 JKITHERAFAE

2.1 HRKRGHFE

X R IK R G0 B 520K )1 Rl 2870 14 [ K 1 X0
R, LA E AT T IR R K R4 7 04
RAMEBREL R, vKNIBAEES MR, 2024 4RI
MR, B X Bk 2022 4508 12%, BT
E AR TR AE bR Eh K, MR P 2
Oy AR EIELE 78 F RS R R i,
MAENE W . 2025 FEREHFTIEE R, HR3H
N Z 4 LR S EG FUKELL, CRBTERIREA N

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

WAL, XIS KA R TRy
R ME R Z A2 S s h i 2, 2023 FERWHME,
J bR DX BT PR R D R A R X By 3 s, B ]
FRFRTE PR IR o 0 AR A A v 53 e 1 224 M AR e vf T
RAIRHE I o R i HE K Bt 7 1 24

2.2 KR F4FAE

HR K IR AT 28 AT SR ) v 1 X ) 40 AR
R VY R VKB E LB K R G852 0K )1 HER G s i & 3%,
UKA A HERR P 51 v i 5 9 2 11 2 ) A 4 L 3 K2
(AESS JPE  B 5 UK R G0 B SIS 5 IRALAE FH 1 1
[Fs il NW je) 15 B R AT o KA B s s, 1M
NE 17 BRI R S A A b AR 87 ] A, ) ol e 38 B 7K
Tt o TREBAL B E AR AT A B 0 o M i 3 AR, 4B i
FAR B K TR BRI AFALE o

2.3 HTKIMEHEXR R

R KRME N R IR A HFE, KBRS vk
R 5 VR R KA = R AN B G AR AR B2 A i b
TERRGAE AR, F2 By N Xt Sk . Hitid
FER I 2 o VARV BI X DL R B SR B AR HEME R 3,
27 3l B ) X 8 B 40 TE S AR 75N SEBLK 3 FEHK
2024 FEWUE W INEIE RN, F2 WL iR B e JE W
R 193, BERFE MG K R 8 124l e

3 TigthEas

3.1 BRI

W X R g H 32 0k 1A S /)3 s 5 5 281 XAk I %2
W INNOE, R SR e S T =gk
Ro RZUKGIITE o UK N HES W2 B & ) 2 I VR i i
2023 AFEERHDFE IA S 7 N SR AETE VKB AR T B
I B S I, X SRR S5 A TE LSS A 5 R 7K O B AR
Jelf AR IR R B A T E R B FRE X
DR F 3R 357 67 5 S0 47 77 1) — B, 2024 4 75 RS i
IR BTG IR B AL M X 4 %5 T HUIRTE W 5 KAk s
W AERIRRVE A T, TEREEAY B E SR . 5T
R R TR B I 2 A 1A S, 2025 A E (A1 HIGES
RIS, ~FAT 1 JREE 7 i) 1) B ey s o P 2 e L 7 [l I
22%, X—FEEEBEM MNP REAEE. BRI
FR 2, 5 BRI PK A R AR A M A B RGR 22 A R E Bk R
AT, 2024 A WINEARMIERHEH 1. 2om FIBEE
PERE A, AXOK a2 3 T ) (1 v s it o s oK

3.2 MILEIiE4s

Hh 2 XA 2 IR B2 25 LI i 1L A AR MR 5
IRz CME . 2023 SETF R X BHERATHT TR, 448
T S AT AT e AR S UG i ) 2 TR
XM AR FRTE VR ARG PR o AR HOINIE . IIA KL BY
YRR R, 405 10 WERER G, & BA I ZM 4
A THI B BY 560 2 P B ANURME Y 35%, X — R E S T

105



@( VISER TR THAR - 2025 553%: 4551
- Engineering Construction Technology.2025,3(5)

2024 FICAPRTET RBBURRE” BEFRGIN. KA REBEIER. [HAERRE, 2025 IR AR ED B R
R INEE- T ARG BNAE T IONRE, 2025 48 R, Wi 5 10~ 15kn KRR TR, HAakE
FLBRRK I I s, B IR R BRI W AR BA AT AT SRR MR X R W) A, IR B 1 v i i 95
RN TREAR 40%, FECCI AT LN TSI . BEXE A= i 5 AR KR i DX AR 1 o DA B IR s A b 5t
RAE G, 2023 FlAR R =4E R TR R, 2024 FESLHER “REREPUR SRR fECEERIE
RESCI YRR, JBIE NI B AT LR S R I 35 A B A AT HL SR PEL SR A% B L 2 Sl e L U AT 42%,
HIAE 3mm/ H LA, i FE DR RS st S fit 1o e Dy FURE DXCH R TRERG P S it 1 T AR

3.3 MEXRE MR R0 4.2 WRREFXBENH
F2 Wt BTSSR 2 X LR AR 2 1k e LUK M FE) 8 33 9 3 R 52 4% TR &I RE 5 1

B 2024 SEWHRTHEMARIL, Brédal COBRFHIXYE  EEFARBFEIEN. 2024 F=4EB0CRME S A KA K
R FE AR X RV &, SRR ARSI TR S EINEE R, UKRT A A7 AE o E A2 R TR AR ) 2 17 2R i
N2 A1 Eh A VR . BUERREL T 2023 SEACRIXIEHK P2, T e B R G5A T L Al 5 K DB A R AT e
FFR A RE: WIARDIR G T WA o A ) 22 57 R K » SUBVERIR I o 1423 P AT D IRAN AL LA R A A
B R L UK B B, AN R AN 18 43 JREAE, 2025 SERAHLZICIEHERY], REMEA4
R Bl TR T 14 3 RS B LR, 2025 4 TBM Ji 2k (K15 T8 Tk JOR I K pR R, SR e S
P2 Wi, R 1 90A 12m (IS A TRA 53% . X P HARLE 2023 FEAR ST AT TS R B ¥ —
HAEE RBRMIER R ER I UORE DL =0 — S R IF AR W, T2 5 S i 3 U UK i)
EIEAN XA Z WSS FEOR S ARG AHAE R WAL S0 AR E, 2024 SEEESTHY “RURMS
LA RBERE ST, 2024 SRR BB R AT IRt S fLBUKIE-RIRS) " 2 S HIE R 5, EEHLE
A aiiy, (RIS AF B0 T B I R SRS TR ER DO A ISR AT 6 /NI T, SRR

35mm RGN, FEBLH RAF () TREE M - FERIAE 8%LAA . BEEAGENE, 2025 SFHFAERIE
3.4 WERRERRE DRI R LT ST R O, AR R B T UK

BB R A BRI H a8 R, TR YRR, R R 51 R I 2 oK A AR AR G T BOR)
B-FEK il A - NRPEEh 7 HIRARN . 2023 FEACKIXIR PR E o E A7 A ™ B A

AT IR BT R, A AR A SRR AR DA i 2R A L 4.3 FRMERSID
REBIRHIVIAGTE, X A0 < i ATIA” FIBANLEIE (LS A P R e Mk 52 R R R AT T (0 70 2 5 R 2%

WE I H R 55 838t - TnSAR B BB AR S 32 21 R B Iy 5 A THT 558 % ek 5 L B /K s 2l 74 1) I 1) 5 R o
TR ) 22 [y B TARAE : 2022-2024 4F Bt A3k 32mm,  RYE 2023—2025 4E A7 A IECE, HWUAESRIS DT 10
AR A A B e 2R 1. 8 i, HE s R PRI S, BRI R SRS EIREOCR, N
FAXHE SRR £ S ). 2025 SEHEFW G AR FES JBE i £ A MEA HTAE L1118, T%. AR I 2% 2o, [ FH
FUAR VKB, TR e LU It -5 1 8 AR PR 5 R 1 EHAE SRR B B T T 1) 3. 1 £, X 22 AR T
9, DI A R AR X A BOR AR W i =4 g s 38 (3 SEGSRE A I 3. 5mm/a 1BK T K 38 I ek i
hn 240%. Ay RIRFX G XS, 2024 AR R - Bishop AT B : 401 5 WikmiER G, I3iEett
7 — R MR R, Gl RS R B RS REN 132 BEE 1.07, C RG22 A RE . B EB
BN A RIS S, SEIL T N 9T T2 /N R 7R, YR EE BT AR R i R 1) 120kPa FEALER/KE 77,

o, WERRIE 89%. AR TR RS T BT N 73 23%. ARSI AR, 2024
4 INIEH R o) 5 SRS ) XPS fREE SHEK G VA A-A TRE, 50 W0 W
4.1 XigfaE TN IR 41%, AN ERIKE 2. Inm/a. JE 57 Eo0E

A DX T AE 1A 74 e K L R 3 I 4 D o B EAR B 1) ff17E, 2025 £F 3 A LA AR AK F0F F ZCRIAE TS-07
B 1 55 WO AR R Rl RN, VR A S ShiE R it AR 12mm SRORALRS, %5 Sl i ot (R R 2 e
R RV T AR R AR, VAT SO, B T Bh A I R G U e

RITEEIE R B AL, 2023 AR A 2O 4.4 EEHBRMEDT
LR RGN BN R ACBAFAE RS 1L 2mm UL U IXAESRGRINEII TR TR AR S EE R

¥, MBI T ABURA . XA BOE A E 2024 IERIOXUENE, TERL “YDERPREN b T Y- A A R
T 4T TR AR B EHIE—— R YR T P BB ) i MR A IREHLE] . 2023 4E i L HERIR B, JRAHE
Bt P X3k, 75 Jm T AR 7 S s S W23 sl B B VR B ) il 50m AEAFAE FLH AR X, RIS UE NV TR

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



TR THA - 2025 553% 45510
Engineering Construction Technology.2025,3(5)

6” VISER

T W L) RS e b, HATHa i ZiA 1. 2n/H . 1
e T IR R Bh L, 2024 EEHNIRIG L], KU hsh
X 37 AN F AR ) 9%, L 48 e Al
RPN R AV PR TR TR 37%. KRBT,
2025 RN R RO, B FEBIEREE G2
FIKEHEMEHZEER, EX%F 10km ZMFIEHLRA A
VIBETR P A AR A TR PR N — — R I &) B W TR R =
{E380N0 23 fi5. FEF UL, 2023 MR “EERA TiEH
~HENEE - P A PRI = A A FR , Gl W R TE -
R R 5 AP s L rI U R, 495 e X 340 & A

24 A AR E 2 A BE LAY » R4 6 BE TR RIE 65%.

{EARENSR, 2024 SE7EH XA R LN 5015 shiss 2,
fRAT 2025 FEAEFS (RSP BRI B B« JAR T8 i - A 5 5 7t
JEIE N TR R LA EE e S R S R ) A A

5 45i&

AR, DRA-SIHT X TREMFR R 2T
VR BB 550 15 5 B0 PR I 25 A A UL o P 553 b T ) /5%
KNG BB EMET EEZRGEKSESBIRE
AR, T “#-J1-9K” 23 R EAR S Kk FHEER
Wro SEERFRE, BT JEALM AR MBS TE R G0 5L

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

VA BRI R il e S RTIR, T “PRIR-HEK-B R =4 —
SR RN E i p ) =T P v 3 =R W 2 T A
T ORI I ) 3% B A T AR AR TE T KRR e MR
SO, RA R R E R - T A VDR VE 15 B 1) 28 B AL
WETE, R PR I AW i A% PR R RSP M R R UK
InSAR FEAZ MW -5 PR b R B Eh IR B R R, W«
R AR Z, v AT X A A i JE X
W PR AR bR RS HE

(&% 3]
(AR, EFE, BT, & EH TR TR FEST
AXHBRR LM RAEMET]. AEL BT EERFRF
1% ,2024,26 (4) : 49-55
(213 AR, HEARTT R ATH FF A SO BT 4 B9 22w 44T [T
W E R Z N, 2025(3) : 187-189.
[3]&H 7. T H A AR HE G AT KT8 X R
[J]. ¥ % 51 T,2025,48(2) : 54-59.
A FLEHE (1987.2—), Bk FEHMBHA
2 (5D, rEEL: HRIEL ), IR
WH #, BHEEA: TRIF, #RFTE: NEFEXREHE
A, TR, FEMFEETN RARKL I,

107



@f VISER TR THAR - 2025 553%: 4551
- Engineering Construction Technology.2025,3(5)

Fo NAUIBEAHE R B AE 38 S LI B o B S i 4

K
AIET B AT RAAX B JHEAR = LT AKXk, 7T K& 067000

(EZEDR Z MR E S~ 2R AT RASRAZ RN ZHR, KRB EMAAI RASRR S A EYME, RS REEBIRL
HAEHTEBR, THE & HHHRARLYE, ZHA KRG T B 6 B TAERE, ® AR AR, HRIEE
B Tram AR KA, MARAMBARGZEY KR, KA R LM BT AR 7T @68 RE AT K, A5 ARR
B A BB 2 A RS R

[SREEIA] X AMAR SR N F 5
DOI: 10.33142/ect.v3i5.16456

WHAK; MEMHE: HBELE, HXER
PESES: P23 SCERFRIRTS: A

Implementation Path of Drone Oblique Photogrammetry in Urban and Rural Planning Mapping

ZHANG Yang
Chengde Natural Resources and Planning Bureau High-tech Industrial Development Zone Branch, Chengde, Hebei, 067000, China

Abstract: Urban and rural planning mapping widely adopts drone oblique photogrammetry technology, which uses drones equipped with
oblique cameras to obtain multi angle images. With advanced image processing and 3D reconstruction technology, high-precision map
data can be quickly produced. This technology greatly improves the accuracy and work efficiency of mapping, and has obvious advantages
in reducing costs and operational difficulties. With the gradual development of drone technology, its application potential in complex
terrain and urban planning will continue to expand, providing more accurate and efficient data support for urban and rural planning.

Keywords: unmanned aerial vehicle oblique photogrammetry; urban and rural planning; mapping accuracy; data processing; technical application
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Technical Research on Airport Clearance Management Based on Remote Sensing Technology

ZHAO Rui
China Civil Aviation Engineering Consulting Co., Ltd., Beijing, 100000, China

Abstract: Remote sensing technology is a terrain measurement technique widely used in complex terrain surveys, with advantages
such as high efficiency, non-contact, and accuracy. In the conventional airport clearance measurement process, two-dimensional
elevation is often used as the basis for measurement, which is difficult to ensure accuracy and the operation process is cumbersome.
This article focuses on the relevant regulations and standards of airport clearance management, briefly analyzes the problems existing
in airport clearance management, and combines practical cases to deeply study the application of remote sensing technology in airport

clearance management, aiming to promote the improvement of efficiency and level of airport clearance management.
Keywords: remote sensing technology; airport clearance management; application
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Exploration on the Application of Environmental Protection and Energy-saving Concepts in

Building Water Supply and Drainage Design

CUI Xiaohan
Hebei Branch of Zhongshi (Shandong) Engineering Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Water supply and drainage are extremely critical links in architectural design, which are directly related to the functional
efficiency and engineering quality of the building after it is put into use. Therefore, when architectural designers work on the design of
water supply and drainage systems, they must pay high attention to the overall layout and detail processing, and actively integrate
green design concepts into it, so that the idea of environmental protection and energy conservation can be integrated throughout the
entire design process. By focusing on energy conservation, emission reduction, and efficient utilization of resources in water supply
and drainage design, it is possible to effectively address issues such as resource waste and environmental pollution that exist in
traditional design. This can improve the durability and functional performance of pipeline systems, while also promoting the stability
of system operation and achieving sustainable development, thereby providing a solid and powerful guarantee for the long-term
operation of buildings.

Keywords: environmental protection and energy-saving concept; building water supply and drainage; water supply and drainage
design; technical application
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Design and Application Research of Light Steel Structure Residential System

LI Runze
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: As a new type of building form, the light steel structure residential system has occupied a place in modern residential
construction due to its advantages of fast construction, stable structure, and green environmental protection. The purpose of this article
is to explore the design concepts and application status of light steel structure residential systems, analyze their challenges and
opportunities in practical engineering, and propose targeted solutions. Through case studies and data analysis, the enormous potential
of light steel structure residential buildings in improving living quality and achieving sustainable development goals has been revealed.
Reasonable design and scientific application are key factors in promoting the development of light steel structure residential buildings.
In the future, with technological progress and policy support, light steel structure housing is expected to become one of the mainstream

forms of housing, providing residents with a safer and more comfortable living environment.
Keywords: light steel structure; residential design; application research; green building; sustainable development
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Discussion on the Design Scheme of Single Span Industrial Building Structure with Silos

MA Kai
Northwest Design and Research Institute of CCTEG Beijing Huayu Engineering Co., Ltd., Xi'an, Shaanxi, 710000, China

Abstract: Single span industrial buildings with attached silos play an important role in material transportation in industries such as
electricity and coal. Single span structural members are more susceptible to damage during earthquakes compared to multi span
structures. Additionally, the special structure of silos arranged within a single span structure presents more challenges to the structural
layout and component design of single span buildings due to its unique load variations. This article analyzes the significance and
problems faced in the design of single span silo structures, and proposes optimization strategies for structural design from the aspects
of load transfer optimization, silo layout coordination, safety and economic balance. By constructing a reasonable force system,
coordinating silo layout and building space, innovating measures to balance safety and economy, providing reference for the structural
design of single span silo industrial buildings, and promoting their widespread application in industrial production.

Keywords: single span silo; industrial buildings; structural design; optimization strategy
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The Selection and Application of Sustainable Building Materials in Architectural Design
HU Zhijian
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The selection and application of sustainable building materials in architectural design emphasize their positive impact on the
modern building environment. Firstly, the negative impact of traditional building materials on the environment was analyzed, followed
by a discussion on the advantages of sustainable materials such as bamboo, recycled wood, and green concrete in reducing carbon
footprint. The paper also examines how these materials promote sustainable development of buildings by improving energy efficiency,
reducing pollution, and enhancing indoor air quality. Studied the challenges and coping strategies faced in implementing these
materials in practical projects, including cost control and technical difficulties. Reasonable selection and application of sustainable
building materials can not only significantly reduce the impact of buildings on the environment, but also enhance the overall

performance of buildings.

Keywords: sustainable building materials; architectural design; carbon footprint; energy efficiency; indoor air quality
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Research on Energy-saving Strategies and Practices in Building HVAC Design

ZHANG Mingyue
Hebei Branch of Zhongshi (Shandong) Engineering Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the continuous progress of Chinese economic and social construction, the construction industry has gained
unprecedented development opportunities, but also faces many challenges. As a key component of building engineering systems,
HVAC design plays an increasingly prominent role, and its quality and effectiveness directly affect the performance and energy
efficiency of buildings. The article analyzes some common problems in practical work in this field and provides corresponding
solutions, hoping to provide more scientific and reasonable professional advice to relevant practitioners, promote the continuous
improvement and optimization of building HVAC design level, and promote the healthy development of the whole industry.
Keywords: building HVAC design; energy-saving strategy; practice
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