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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
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Research on the Integrated Application of BIM Technology in Multi-disciplinary Collaborative
Design of Super High-rise buildings

LIANG Bing, ZHAO Xuening, MA Yangi, ZUO Chaofei, MIAO Chengsong
Shijiazhuang Chengtou Urban Renewal Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The design of super high-rise buildings covers many professions such as structure, electromechanical, HVAC, etc., with
complex collaboration and difficult management. BIM technology has the ability of 3D visualization, parametric modeling, and
information integration, which can break through traditional professional barriers, efficiently integrate and coordinate various
professional models. With the help of collaborative platforms, real-time sharing and updating of design data can be achieved,
significantly improving design efficiency and accuracy, reducing collision conflicts and rework rates, optimizing project management
and resource allocation. BIM integration application improves the design quality and construction controllability of super high-rise
buildings, and also provides technical support for refined management and full life cycle maintenance.

Keywords: BIM technology; super high-rise buildings; multi-disciplinary collaboration; integrated application; design optimization
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Exploration on Refined Construction Management Methods in Construction Engineering

TANG Chuane
China Electric Power Construction Road and Bridge Group Co., Ltd., Chongging, 400000, China

Abstract: The entire process of construction engineering is scientifically controlled through institutionalization, standardization, and
information technology, with the aim of improving project quality, reducing costs, and shortening construction periods. Its core is to
optimize construction organization, strictly control quality, strengthen material and equipment management, and use digital technology
to achieve real-time monitoring, which can effectively reduce construction errors, improve construction efficiency and safety level,
promote the management level of construction enterprises and the comprehensive benefits of projects, and provide operational
management paths and practical guidance for modern construction.

Keywords: refined management; construction organization; quality control; digital monitoring; construction engineering
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Research on Energy-saving Curtain Wall Construction Technology in Building Intelligence

Engineering

WANG Xuan
China Huaye Group Company Limited, Beijing, 102600, China

Abstract: With the gradual integration of intelligence and modern technology into construction engineering, construction technology
is also continuously upgrading, with characteristics of industrialization, diversification, and modernization. As a key link in
engineering projects, the construction process needs to be systematically analyzed based on actual conditions in order to clarify
specific technical details and construction priorities. The article selects the role of energy-saving curtain walls in smart buildings as the
starting point, and conducts research on the curtain wall construction technology used. Ultimately, it concludes that with scientific
design methods, advanced material applications, meticulous construction operations, and intelligent management methods, the
energy-saving performance and construction quality of curtain walls can be greatly improved, and the energy consumption of building
operation can be reduced, providing strong technical support for the efficient, green, and sustainable operation of smart buildings.
Keywords: building intelligence; energy saving curtain wall; construction technology
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[HZE]Cu-Fe-P 2 62 AAMMA, KFWFEME, HFRRES, TEZEAECTRE LR, AE—FRALLEGME, K
LA Cu-Fe-P 7 &4 b 49 C19400 & AF LA &, AT HERLH T EX A F Mk, FLULLMNARYaNE, &R
AP, 4% 940°Cx2h (B%) +%4 5L 80%+550 °Cx3.5 h+4 5L 50%+550 °Cx4 h, £ KAE 1603 HV, Hii23% /% 398.8MPa,
FEE 53.1%IACS, fFKF 23.68%. LMALSHTET, Ll SHRMERLILERFT RE RIS 690 69 K FeP Ao
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The Effect of Multi-stage Deformation Heat Treatment on the Microstructure and Properties

of Cu-Fe-P Alloy

LUO Wenyuan !, DUAN Qingyang ", WANG Shaohua !, FENG Zegiang *, JING Jie *, WU Huiyun 2, HUANG Jialiang
1. Taiyuan Jinxi Chunlei Copper Industry Co., Ltd., Taiyuan, Shanxi, 030081, China
2. School of Materials Science and Engineering, North University of China, Taiyuan, Shanxi, 030051, China
3. Yuncheng Kangdao Alloy Technology Co., Ltd., Hejin, Shanxi, 043399, China

Abstract: Cu-Fe-P alloy has the advantages of low cost, excellent conductivity, and mechanical properties, and is widely used in the
field of electronic information. In order to further improve its comprehensive performance, this paper takes C19400 alloy in Cu-Fe-P
system alloy as the research object, and studies the influence of deformation heat treatment process on mechanical properties,
conductivity, and microstructure. The results show that the alloy has a Vickers hardness of 160.3 HV, a tensile strength of 398.8 MPa, a
conductivity of 53.1% IACS, and an elongation of 23.68% after being subjected to 940 °Cx 2 h (solid solution)+cold rolling
80%+550 °Cx 3.5 h+tcold rolling 50%+550 °Cx 4 h. Microstructure analysis shows that a large number of dispersed spherical Fe » P
and Fe3P precipitation phase particles were obtained after multi-stage deformation heat treatment, which endows the alloy with good
conductivity and excellent mechanical properties. This study provides good reference and theoretical guidance for the comprehensive
performance improvement and engineering application of Cu-Fe-P alloy.

Keywords: Cu-Fe-P alloy; deformation heat treatment; microstructure; mechanical properties
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Research on the Application of Information Technology in Construction Project Supervision

ZHENG Jianhe
Guangdong Construction Engineering Supervision Co., Ltd., Guangzhou, Guangdong, 510000, China

Abstract: With the continuous rapid development of the construction industry and the increasing complexity of engineering projects,
the application of information technology in construction project supervision has gradually become a key means to enhance
supervision efficiency and management standards. However, the widespread adoption of information technology still faces numerous
challenges. In response to these difficulties, relevant enterprises and regulatory authorities are actively exploring effective
technological integration solutions and talent cultivation mechanisms, promoting the standardization of information systems and the
improvement of security frameworks. Through an analysis of the current application status of information technology in construction
project supervision, this paper delves into its main challenges and corresponding strategies, providing theoretical support and practical

references for the informatization development of construction project supervision.
Keywords: information technology; construction engineering; engineering supervision; technical application
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The Application of BIM Technology in Construction Project Management

CAO Zhenrong
Lianyungang Chengfa Commercial Operation Group Co., Ltd., Lianyungang, Jiangsu, 222100, China

Abstract: In recent years, the application of BIM technology in construction management has become increasingly common. It not
only enriches construction data, but also optimizes information management. At the same time, it can achieve systematic and digital
management of various aspects of the project, effectively promoting more scientific organizational arrangements and more detailed
control operations in the construction process. In the process of carrying out construction activities in construction projects, if there is a
lack of effective management measures, it will not only cause delays in the overall construction progress, but also have a high
possibility of adverse effects on the quality of the project. Moreover, traditional management models have many shortcomings in
information integration, collaborative communication, and construction risk control, making it difficult to meet the complex
construction requirements of modern construction projects. Therefore, it is necessary to conduct in-depth and detailed analysis on the
application measures of BIM technology in construction project management, hoping to provide scientific and reasonable reference for

improving the efficiency of construction management, ensuring the quality of the project, and optimizing project implementation.
Keywords: BIM technology; construction project; project management; technology application
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Research on Civil Engineering Management and Construction Quality Control
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Abstract: Based on the rapid development of the construction industry, this article focuses on the core challenges in civil engineering
management and construction quality control. Through a systematic analysis of various problems commonly found in key stages such
as project pre demonstration, contract management, and construction process control, and combined with a typical case of a thermal
pipeline project, this study delves into specific management deficiencies such as errors in quantity estimation and hasty contract
formulation, as well as the resulting chain reactions. On this basis, targeted optimization measures such as strengthening preliminary
argumentation work, improving contract system construction, enhancing fine control measures during the process, and innovating
supervision mechanisms have been proposed to provide a feasible path at the practical level for improving the efficiency of

engineering quality management.

Keywords: civil engineering; construction quality; process control
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Discussion on On-site Management and Quality Control of Construction Engineering Supervision

ZHENG Jianhe
Guangdong Construction Engineering Supervision Co., Ltd., Guangzhou, Guangdong, 510000, China

Abstract: Construction project supervision is an extremely important part, which plays a key role in ensuring project quality, ensuring
construction safety, and controlling project progress. It shoulders the important responsibility of coordinating various construction
aspects and supervising the entire project implementation process. As the scale of the construction industry continues to grow and
technology becomes increasingly complex, the various challenges faced by on-site management and quality control become
increasingly prominent and severe. The article comprehensively and meticulously outlines the basic concepts and specific
responsibilities of supervision work, and provides a detailed explanation of the core content and methods of on-site management. |
hope to promote the continuous development of on-site supervision management and quality control towards a more scientific and
standardized direction, and provide corresponding theoretical basis and practical reference for ensuring the safety and quality of

construction projects.

Keywords: construction project supervision; on-site management; quality control
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Application of Seismic Isolation Control Technology in Building Structure Design
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Nanning Branch of Chengdu Huafeng Engineering Survey and Design Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: China is a country with frequent earthquakes, and earthquake disasters pose a serious threat to the safety of people's lives
and property. Seismic isolation and damping technology are key means to improve the seismic performance of buildings, and have
always been important research topics in the field of architecture in China. They also put forward high requirements for building
structural design and material innovation. Therefore, it is particularly important to strengthen the seismic design of building structures
and improve the seismic resistance of buildings themselves. The article focuses on the seismic isolation and reduction measures in
building structures, and explores them based on practical experience, hoping to provide some references for related research and

engineering application.
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Regarding the Construction Technology Control of Block # 0 of Huahou Road Liuyang River Bridge

HE Huaping
Hetian (Hunan) International Engineering Management Co., Ltd., Changsha, Hunan, 410006, China

Abstract: In response to the technical challenges faced during the construction of the block # 0 of the Liuyang River Bridge on
Huahou Road, including the pouring of concrete up to 468m 3 the installation of a 7m high support system, and the complex
three-dimensional prestressing system, this article systematically elaborates on the key technical measures for the entire construction
process. In terms of support design, an optimized scheme for beam column steel pipe supports was adopted, using steel pipes with a
diameter of 630mm and a wall thickness of 8mm as the columns, and double spliced 140B I-beams as the horizontal and vertical main
beams. This combination design ensures the bearing capacity and overall stiffness of the support system, which is very effective; By
constructing a temporary consolidation system for the collaborative work of piers and beams, the joint stress of pier and beam
structures during the construction of block # 0 was successfully achieved, significantly improving the overall stability of the structure.
For concrete construction, a staged pouring process is particularly adopted, with the initial pouring height strictly controlled within
6.15m. The main purpose of this is to reduce the peak hydration heat inside the large volume concrete, thereby reducing the risk of
temperature cracks. The effect is significant. Prestressing construction strictly follows the tensioning sequence of longitudinal,
transverse, and then vertical, and requires precise control of the tensioning sequence and tension force to ensure a reasonable
distribution of internal stress in the prestressing system. Carelessness is not allowed. At the same time, the use of 60%, 80%, and 100%
graded preloading methods effectively eliminates initial deformation during the construction process, greatly improving the final stress
state of the support. The vacuum assisted grouting process introduced in the grouting operation further improves the saturation of the
slurry and the bonding effect with the pipe wall. The calculation results using MIDAS finite element modeling analysis show that the
maximum stress of the bracket under the most unfavorable load combination reaches 146.02 MPa, which is much lower than the
design strength of Q235 steel at 215 MPa; The measured vertical deformation of the bracket is 6.94mm, which is controlled within the
allowable deformation range of 9.5mm; The stability coefficient of the steel pipe pier is calculated to be 0.30, which meets the current
regulatory requirements. The engineering practice results ultimately verified the effectiveness of various technical measures, providing
a complete technical model for the construction of the block 0 # of the same type of bridge, which is worth promoting.

Keywords: Liuyang River Bridge; construction technology; concrete
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Research on Roof Construction Technology of Residential Buildings Based on Distributed
Photovoltaics

TANG Longfei, TANG Luping
Huaneng Hunan Clean Energy Branch, Changsha, Hunan, 410000, China

Abstract: With the continuous growth of energy demand and the increasing public awareness of environmental protection, distributed
photovoltaic power generation, as a clean and renewable form of energy, is receiving more and more attention. Installing photovoltaic
systems on building roofs can not only save land resources but also improve the energy efficiency of buildings, achieving green and
low-carbon energy management goals. However, compared with traditional building construction, the construction of distributed photovoltaic
residential roofs has obvious technical particularities and needs to deal with many construction difficulties and challenges. Through in-depth
analysis and research of these issues, we hope to provide scientific theoretical basis and operational guidance for practical construction, and
promote the safe and efficient widespread application of distributed photovoltaic systems in residential buildings.

Keywords: distributed photovoltaics; residential building roofs; construction technology
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Application of Anchor Rod (Cable) Support Construction Technology for High Slope of

Highway Roadbed

LIU Wei
Qinghai Highway Engineering Consulting and Supervision Co., Ltd., Xining, Qinghai, 810000, China

Abstract: High slopes of highway subgrades often face safety risks due to complex geological conditions and poor slope stability. As
an efficient method of slope reinforcement, anchor rod (cable) support technology can greatly improve the overall stability of slopes
and ensure engineering safety and quality. Based on engineering practice, the basic principles, process flow, key technical links, and
quality control methods of anchor rod (cable) support construction were studied, and its application effectiveness in complex
geological environments was analyzed. This technology has the advantages of easy construction, affordability, and strong adaptability,

and has important promotion significance for highway engineering construction.
Keywords: highway subgrade; high slope; anchor rod support; anchor cable support; construction technology
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Problems and Countermeasures in Safety Management of Liquefied Natural Gas

ZHANG Zhiging
Bayan Nur China Petrol Natural Gas Co., Ltd., Bayan Nur, Inner Mongolia, 015000, China

Abstract: Liquefied natural gas plays a crucial role in the global energy structure transformation process, not only because of its clean
and low-carbon characteristics, but also because it can effectively balance the energy supply and demand relationship. With the
continuous expansion of China's liquefied natural gas imports and consumption scale, the safety risks in various links of the supply
chain are becoming increasingly complex and diverse, making safety management face unprecedented challenges and pressures. In
2025, the State Council Work Safety Committee issued a notice on strengthening the safety management of self built and self used
natural gas stations by industrial enterprises, marking the official entry of liquefied natural gas safety management into the era of
strong supervision. This article analyzes the key issues of liquefied natural gas safety management and proposes targeted solutions,

which have important practical significance for promoting the safe and sustainable development of the industry.
Keywords: liquefied natural gas; safety management; equipment maintenance; emergency response; personnel training
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Hydrogeological and Engineering Geological Problems in the Design of Water Sealed Oil Depots

CHANG Guangxun, WANG Chanjun, XIONG Juan
Huashang International Engineering Co., Ltd., Beijing, 100069, China

Abstract: Water sealed oil depots are key facilities for petroleum storage. When designing, it is necessary to comprehensively consider
hydrogeological and engineering geological conditions in order to effectively ensure the safety of oil storage and the stability of the
environment. The article focuses on exploring the characteristics of rock fractures involved in the design of water sealed oil depots, the
role of groundwater, and its dynamic changes. It deeply analyzes the impact mechanism of hydrogeological characteristics on water
sealing performance, and also analyzes the principles that should be followed in the treatment of fractured water and the geological
problems that exist during the construction process. By carefully classifying rock fractures, deeply analyzing the permeability and
capillary action of fractures, and proposing more scientific and reasonable grouting and sealing techniques as well as wet maintenance
measures, we can ensure that the water sealing effect can achieve long-term stability. This article explores the impact of construction
disturbance on the groundwater system, conducts in-depth research on the laws of water level recovery and dynamic prediction
methods, and emphasizes the key role of geological information feedback in dynamic adjustment during construction. It provides
theoretical guidance and engineering practice references for the design of water sealed oil depots, and promotes the coordinated and
orderly development of oil storage safety and geological environment.

Keywords: water sealed oil depots; hydrogeology; engineering geology
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Research on Energy Consumption Optimization and Emission Reduction Path of Nitric Acid
Production Process from the Perspective of Green Technology

DUAN Ying
Tangshan Zhonghao Chemical Co., Ltd, Tangshan, Hebei, 063000, China

Abstract: The production of nitric acid is a chemical process with high energy consumption and emissions. The key direction for
industry development is its green transformation, optimizing process flow, regulating reaction conditions, and recycling waste heat to
significantly reduce unit energy consumption. Upgrading catalysts and applying tail gas treatment technology will reduce nitrogen
oxide emissions. Combining digital control and intelligent monitoring methods to finely manage the entire production process can
improve resource utilization efficiency and provide feasible paths for carbon reduction goals. This research is of great significance for
promoting low-carbon transformation in the chemical industry.

Keywords: nitric acid production; energy consumption optimization; emission reduction pathway; green technology; intelligentization
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Safety Technology and Management Measures for Liquefied Natural Gas (LNG) Storage and
Transportation

ZHAO Xiaojun
Bayan Nur China Petrol Natural Gas Co., Ltd., Bayan Nur, Inner Mongolia, 015000, China

Abstract: Liquefied natural gas belongs to the category of clean energy, and there are obvious safety risks in the storage and
transportation process. This article carefully analyzes the key risk factors in the storage and transportation process based on the unique
low-temperature and flammable characteristics of liquefied natural gas. It extensively explores core technical measures such as tank
design, leak monitoring, emergency shutdown, and fire and explosion prevention. It comprehensively elaborates on the construction of

safety management systems, personnel training, equipment maintenance, and emergency response management methods.
Keywords: liquefied natural gas; storage and transportation safety; risk prevention and control; monitoring technology

Wl 3R 22 A 22 BB R R, 1B ReJsaZ M N T
METH TR R T TR RIRS (LNG) 1R —FPih
TR REVRO T ST BRCHE I R R4 Ok . 2024 4R
TR KR P RAA ) 2465 12 mP, £E— IR AR B b
tTt 4 8.8%, WAL RAR b WS K, 24
AT 0. A RAR S BB RIRRA . S5
Gk G 1, etk ie R PR . K RN
2T RS o AL R AR SIS 1) 22 A B AR e o L
ML, T I SE BB LR, I8 B UK BANE T
BT, AFRKSRAFAE— 8 I R, 75 B ST w3, $2
TFHBAL R SR S8 i 22 4 AR K

1 LNG $351% & 15 KB 43 47

A AR — ol 32 B P e F P AR A, 72
JESAE T Hh SR EER T 162°C, %R KL 430kg/m®,
I HAWEIK EL AT iA 3] 600 & 1 AUFERE . 1E ZiX Loy B4
P, AR RARSAEREAF IR S I8 51T AR AE RS 2
AR 2 KT . AR IR A T REBUSE AR HH B
AR I I3 28 SRR 0 AR U AT 155 % 68 S TG 11
FERARBL, 106 1 5 BRS P B RG] R 51 R K o Bl ke
TX B I R S X e XU PR R A M [ A7 R 25 AH B
SRIP LA BAH BRI G 2R, T I T —FiAl A B2 24 1) 22
A7 T BT I PR Bk A o

TEREAFIX — IR0 2, A R SR S A T AR 40 2 LA
JREOX RIS . BRI S, AN A% B DL AN R 4H 4y

50

HIVR AL R AR AE At T B TR B0 40 )2 91 BRI AR B Sk 1
B, abF REA B PR AR R SR kE, Frble st
| E R AR TR R\ BT IR R R AR S T
PR AT IS 8] 2 P s ke AR S Ak 3 T B K i i AR A
R R, SR A5 BE A I ) SRR TR KR FE T v e X
[ —F Hs 735 THT ) AR 1/ 45 2 SE 4 1T REIE HE 22 4 IR T
H A& BHERE S100, bt — SR AEAR A T R 51 R ALK H B
BRI DA B A o 7 A s ] 8

TEBHIX AT Y, EERF AR T 24 T %30
AR Z A I FE R, E AT I ) B ol UG 3R B8 2 L s
& HZA5 . stk isimm s, P EmmssmFEi. ml
5 T H B0 15 0, I8 A Th g IR 3 — R A
s i AE A R REATCE S 22 U, AR A AAAE 2 A
AR TEIE S IR AR DL 2 S 2R T AR,
X ] B A A A 2 A B R A T ORIR R AR T,
TE 2024 SFERIHAE, LR FENIABRr et iR et — 2 &
REFFR, XAFRKERMACN S ARSEATIEA, k—k
fEHAR EFRT; T WAL R ARS8 50 T 3 72 i it B 75 ok U7 T
BTG,  [RIAS ok XURS: 2 25 (1 B () pr s o

2 LNG fAIZR £/ A

2.1 IRt SRR SR

AT SR T 7 R AL IO &, ik
T 10 R AN B it ) 2 4 A S AT A 3 B DR Bk ZE AR
WAL KRR S TE R BT 25, il 2R WUZ 5 s I 4574

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



TR A - 2025 553% 4581
Engineering Construction Technology.2025,3(8)

@" VISER

R, Horb P RERTIE AT AR AR ) 9% 8R4W . FR e
I B IRARANEE N, T AMEE IR R TN g Tt -, R 2L
9 BRI 5K LA 4 B Bk A T o IR R 80—
JrH 787> R B TARIR A SR Ak A7 5 T SEBR TR,
7 It BRI T Ao A e ey K HA S R ) i 2 4 ) B
PESR e A SRR TR REIN =, N i B 22
HA T AL SANUR, T H 245 5 2 A R H i
BRI, B & OREE2E T, e RO DR fik
FE B o UL AR OR FL o R e et

il O PR 1 2 G A DR B 22 A3 AT 5 TR A6 A R R B )
e b, WRALIN & RSB E S AR | IRk
B DS A AR A 4 =5, I HLEERC & 1 3 D) bt
B H LRI AR G 2 TR A AE i AN ) e 2 A B P DR
R RSN SO A IR, P2 7 AR 0 VA M £, 3 1 990 7T R HH B
I EBLE T g 2R e 0 97 B R B A I D PR AR AT
Bl BAESRAZHIBORIAN 7S (A DGR AR IR R G0 M L
P EIJT e AR, UL TR T — KA X IS AT RS 1 42
T A% R 2%, TN 22 421847 45 1 2 T 1A T 504%
I B AR T AR B PR AR -

FAORESE T B TR B — T AR AR, 4517
I S AR PR RE . WU E A S 2 PRI LA T T . 9%
BANATE A AR IE LA R 5 5, AN HLR 45 T 2500
%, JFH AR . R a e A BRI R L I T
PERE LRI, AR EATT A 9 FE AR R B2 BLEAIR Y
WA A EET S, ERE R AN & S sm N i, 8
2 WY R b LT I PR R o BRR E , A T EHRAE T
Tt S A S S A BT PR E , AN T DGR H R R A
BEE A RSOR AN B0, 45 b 22 40 R T 3 2 Mk %
AR, B A FPRE LN T RENE 2 BORAE S T B 713X
AN L 20 2 L AR A T

2.2 RN S N 2 VIER A

TRAL R UA AR I P M0 A, X T T K
FHURBE T, e BB &AL AR
B ARGS5EHC A T R BUMHR 13ty SRR i, B
DX X T2 B X DA P A A DR B [
TRINES IR LS AT r RIS, AR IR R IR I 3
PR AT AT BE AL HRHR SR AL Bt A 4T o AR KT
A Al PTAHE UK IR E R4 RS VIR RSt
MU R GEDL L U R L& 7T 4 1 -

IVESYI N RSl i VN CTE PN PSES
R R — TRt , L BE 6 2 53 08 21 B IR IO A I A
HBE fE B T CABR B o I RS TR IR AR L 42 H T DA
LAAATHUAIZ LA R IY, — Rl = 5 e 2 5] 2 7 224
B 2 WAE S TRAE I BRA R A S BRI o At s Aok
RSV N A 3 E TR A G 10m JF H7 8
TR A B i, IF HOR AU AT IR F ] LU T34
X 5 T (1 Eh BE -

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

BRI AR R R, 4MRBiz ik T A HfR
e, A S AR B AR R T TR LA A T
JEFFEAE, AERRRAL R AR SO TR 2 A B B
P, R TR A IE E RN . % RS
HUHAR AL A A% O T A R RO A R AR AR Bt T 2 82
Hefds, G T ARG DT RFTAALERIRIFR, RERE S NI
Wi T 250, eIt el S bRt PRSI shE FS IR R .
IXFE—FIBIET BT B, 1R RS R 50 LA B e 7 g
Hgtk 5 R AR 2 T KR EE Tt

2.3 BiAKBRIBSIRIEBAIFHA

B K B A AR AE A R AR SIS 22 4 5 THT o 98 5 W)
R HIAT o 25 RS B R AR SAFAE KR SE R P IX — 15
B, VEHEAEAT R 2 B 55 00 SBR[ K TRV BE L 38 X2 A DA S BE
SRERFRE WA L 'L — Bk, EREX A
oA BT 58 0 K S G 2 A, 3 FLAE LR 2 v L
KIECA T B vE , Bk SRS kI v A Rt 10 i BA A& 1), [
IS 1 fi %ot 288 A 3 R 28— s RO R A 1 PR o A R
M5 FLIE A DL R 22 2 T A R 24 T A% S8 AH 5 P b 4 22
3K, AT DR RE O TEARE MR IR BT 2 b 2 A g 47

IR 37 AR 32 B X A R AR S IR Rl AR v FE %
(R PRI RE 16, 3 B A T 7 AR DG 1 4 HE B R B 1
B, [ R R N U 20 . SRR R, R 2
T oA AR SR — AN ARIATT, & Be gL )b
AT N IR T, 380 4 BRI A A BDIR S . Btk
ZAb, IXFER BT R A R 15 % AR T HEAE AR I
B, BRI . (M EHIIERE T TH, 13780 % R E
MEHEMREIA S N RS R AE BRI AR b, 55 2 158 6
TG D 2 DA B e R RO R L o S AR e N
B2 P i ) (I L 2R THT LA B A i 8l 7 SR U I (1 B
BRI LR EEORRIN, R IEEAEREN RS
FTH BRI NBi 5345

T2 B AR BT IR 7 T AL DA R F) 75
B TAE, f5:8h B sh ik da i F BOR PR T TR 17 0 BA K
BAE IR LR SRS EX 0N E, EER
BRI YT, SARBHT R A R, KRR RES R
R Rz AT, I IS R AR B LR . T B
B RGEA RGN LA S BB A AR K AR, 1k
BN 2 2 5 SR A TR AR AL, 1% 22 Ge 1T LA Szt HIUE 224 il 25
e TR A R S ARG B, S B2 [R5 25 ful R Al 2R A
R DL AR L) SR TT R i AR HE AR, I A1 A 22 4
E RN R TR IRES.

3 LNG fif iz R &5 1B

3.1 RETEFERRER

A ) BER R PG R S e 2 e 5 )8
TR RIS TR . FRE N S EEAE 2023 SRR R AT
(1 (A A e S E R AT AR AR, A4
SEATV L T BN TR A FRAE 28 LA R B T T Y B A

51



6" VISER

TRl THAR - 2025 #53% 483
Engineering Construction Technology.2025,3(8)

R b T E AR IR A, R A 8 SR RN %

B R R, K GRS T LU, Jf B E T

PERRE, A 2 28 B R g 5 VEL Bz
IR B A D 2 4 A B B 1) S SR B 2 » TR

i 1 SERIEHR U PP it LR A2 1l Tt ) R 55 7 2 21T

A AT o EER AR, $2 I T & R P IR 5 KU
PG5 T 1 A, DARERE % S I 5208 JFIR B g b . ol
HOSERAIETT & » 4y HE SR T ] AR 28 USRS )
BUTS, I HE RGOS BT L& 5, %
S HONEE R 254

3.2 AR SRIENTE

NRABIBE I AR 22 R R ARAEAR KR B RE T 24
AR RBE AT ROSHE UL R IR R filis Bt 3R AR N
AMTE, A3 B A AR R Ll FIiR 4 Re, 2 A i
VORI RAREE B0 1 AR SR B DU B A B R, IF
LB 5 R 4 M 25 390 A 80 46 LA R i g v 6 Bt PO Z4E 37 TR IR
AR o HBE AR 55 BN 22 2 R0 AR RIS AT 2
M 7 45 77 Th SRR e 0 25, R s P B 3 L SER IR
DL AS U 2555 22 AN R ) 7 S5 3R IT e PR R
BN v i F A ROR LT 3 e A P DR

BAEMVE IR T BORSCAF g, HAR AR T XL Sh
T LR, 5500 B A P R SR AR UL 5 T OUAC AR
RNE . BAERES R =8 — MR, FtR
BEPRT L REME D IR S5 I 2L AT R EOR AT
B, BB BR AT o 5 Ak B 55 T i B i T B
FORM T EEN o BRAF MG AE R I 5%, 22U 7
B AEARARHESE o fitl, B OR PN 2 R HERA SCPT 58, ATy

ILAGTF T HIE G 5, J5 (5 AE N R BRI Se AT

3.3 IREFUN 5 TN

T 2% 6BV T AR B SR S E 22 A ) AR
FEFTAE , AR SR W 55 b LA HE B 45 BT A 1 B LR DL K
A S5 2 (AN TR 45, SR FH W Qn Tty PR 4 o o0l 1 4 4
DA R W o A i 118 8 2% 2 RO IR 5 S L4 iz A 1.
Yert R 55 0 B T () SRV A AR R a5, B A
EHIE, T RO IR, (R L i B A e
R A I LA Y 2 S A LI JE T DA B AR o R
BRI 56 8 FLHERRTCAR , AT BE S N 1 2 R A P4
DA A B 7 THT AR S 4 T 0000 J2 THD A 8

SE SRS I BAT b 00 IE B A% T8 B 1) — SR Uy B
MFB . BRI EAEEXIKEREN S, KR

(Rl S AR ST BL B A R, 2 7 T e IR 5 T A A

FLAGLIG PN 7 55 0 B e 2 ORI JEE45RA L TE A I A
Lo A AT R0 A5 1 22 D5 THT, LSRN B2 6 (0 S PR L BA

T TR 2 7 i R AN A I PR PP A o 17 22 T U PO A 6 S s 5

U5 R U 048 T AR e JEET (28 B8 1
WK SRR LT

52

3.4 MAMESEGHH

LS TS R T RO R FAF AT B4R FE Ta s, 7R
AT B8 R AR () B2 SRR d gt 2, [ B 35 Bl I A 4
SR 5777 T AR DG I 28 SRR TR R LA 10 LA B A B it
PIAHDGHH o BRI RSN SIS Btk i, R 2T 554
AR KR BIEX SIS AR, I
LA R s 75 784075 BRI AT 5 LA S R o P
AR, TR R A AR G PR R Tt o 1T
SLTTR LR R ) A R IR R A SR AEAE FH () AR ik e
18, EAE T RIABMIL 2B UL AR SR 2 T 1H
Xof DA 2R BT (R AR S PRI B 1A, I HLE S W e
1, DUHCRARIFIX e T2 )5 B8 40 T BE 7T JE FHRPIRAS o

VRSN LEAS 50 DA K 58 3% B S TS 07 18, A1 Rl
NE )T B HAE BRSSO 5 07 3, AL R S
LN 53 )RS RE DT LA, R o RELE Al AT B fe e
BRI, AP R RG LB R SR, &
SEHHER . DO REIRZR00 A AT AN A SN, JEH
B R BRI 05 A 7] 2 K LA B &ASFAAY o SRV X — 30
N, AR SRR SR 7 T o AR DS A

4 FERIE

WA RIR I8 2 SR — TR AR R G LAE,
X R BB JZ T B2 T AN A 551 2 AN
YERE, Pt DM EERIUEA SR G R B S 558 A 47 M
BASeE 2 A HOR R S E RS B Rt ah Ak ok, 4
REME R — NPT SER ORBEAR 2R, T 2547 RN X R AR
(P B FRAE « BEARBIHT TR 3R T2 47K PR S gk 5 7
o BTl DU ReRAX R EORLE SRR A 2, 48
RN TIR S8 2Rt T AR I . FEARRI
RIEHFET, SRRSBRIEARTE R UL BRI TAE, IR
NIRYIERI R EHE IS A N TR e SR [F) 22 4 A TRk
77, BEMAE R S R REA ) 2 e PR EAA 2R

(5% 3]

[LIRB, 2= B, % 2 & 4 2 F % A 447 89 LNG 4Rk A
BT B 2R 3T [J]. 1L AR b T,2023,52(22):124-127.
[21% & &, B &, T3 F, 5% A M KR LNG # iR T #
A AT[I). o [ K 3E,2024(5):133-134.
[B1E 1 # LNG fZ M4 AR T E# w[J]. Tkt
#11,2022,48(9):142-144.
[A]F E s KRR T Y fofgiz 2 A% R[] 4 R
1k T %,2022(14):136-138.
[51%8 78, Fr /N R A K AR AE 32 % A UK Fu B 2 4 i [J).
1L % 1k T,2024,53(1):235-237
EHEA: BRANE (1986.3—), B, il kER: FEE
WAF (KD, ¥F: &#, F¥Eel: w¥I#E5T
Y, SRR EEERREBRRAARARTELE,
B HAR, BHREH: FRIRT,

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



TR A - 2025 553% 4581
Engineering Construction Technology.2025,3(8)

@" VISER

E TR R R A Z 2B B SBERBIER

RSN
Feh b AL T RN 8], FTAL &L 063000

(HE|HBREETHANIIR, RefdERA—ALETKE, FRLEFCERZLEN, AR, ALK
BEAERE ALK, FAILHERAT . REME ARSI, A BT REE > WRE AT RA MR, BARYEH
BR A 9 AR R IRIT T AL IS H) 2 & B A U R R 7 @ O9ME R AR RS2, DMRAEAT R & B R K

[REIR] B4 > 5 7RIz 4l;

DOI: 10.33142/ect.v3i8.17513 FEHES: X703

RAEE; RERS, FEAR
XkFRiRAS: A

Exploration on Safety Management and Efficiency Improvement in Nitric Acid Production
Based on Intelligent Control

DU Dongchen
Tangshan Zhonghao Chemical Co., Ltd, Tangshan, Hebei, 063000, China

Abstract: Nitric acid production belongs to high-risk chemical processes, and safety and efficiency issues have always been a concern.
Intelligent control integrates sensor monitoring, automation systems, artificial intelligence, and big data technology to achieve dynamic
process adjustment, risk warning, and energy efficiency optimization, which helps to ensure safety production and improve operational
efficiency. The role and development path of intelligent control in safety management and efficiency improvement should be explored
based on the characteristics of nitric acid production to promote the green and efficient development of the industry.

Keywords: nitric acid production; intelligent control; safety management; efficiency improvement; green development
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Research on Key Technologies for Purification and Liquefaction Process of Liquefied Natural
Gas Plant

GUO Jianting
Bayan Nur China Petrol Natural Gas Co., Ltd., Bayan Nur, Inner Mongolia, 015000, China

Abstract: Liquefied natural gas technology, as a key means of achieving cross regional allocation and efficient utilization of natural
gas resources, the reliability and economic performance of its equipment operation will directly affect the comprehensive benefits of
the entire industry chain. With the continuous acceleration of the development speed of liquefied natural gas projects in China, the
optimization and innovation of equipment processes have become a top priority in the industry. The liquefied natural gas plant mainly
consists of three parts: purification unit, liquefaction unit, and storage unit. Among them, the purification unit plays an extremely
important and decisive role in ensuring the long-term and stable operation of the plant. Various impurities such as acidic gases,
moisture, mercury, etc. contained in natural gas are highly likely to cause equipment corrosion and pipeline blockage in
low-temperature environments. Therefore, it is necessary to use strict pretreatment processes to reduce the content of these impurities
below the standard limit.

Keywords: liquefied natural gas; deep purification; mixed refrigerant; molecular sieve dehydration; energy efficiency optimization
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Discussion on Application Analysis of Urban Sewage Treatment Technology in Environmental
Engineering

WANG Nannan
Jiangsu Runhuan Environmental Technology Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract: With the acceleration of urbanization, the amount of urban sewage discharge continues to increase, causing serious pressure
on the water environment. This article analyzes the application of urban sewage treatment technology, focusing on the current status
and effectiveness of traditional treatment processes, biological treatment technologies, and new treatment methods. By comparing
various technologies, key measures to improve treatment efficiency and reduce environmental impact are identified, providing
reference for urban water environment management. The research conclusion indicates that a comprehensive treatment plan combining
traditional and new technologies can achieve efficient, energy-saving, and sustainable development of sewage treatment.

Keywords: urban sewage; wastewater treatment technology; biological processing; environment protection; sustainable development
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Factors and Analysis of Compaction Density in the Roll Forming Process of Lithium Battery
Electrode Sheets

XUE Bingjun, LIU Zhenzhou
Xingtai Naknor Technology Co., Ltd., Xingtai, Hebei, 054001, China

Abstract: In the roll forming process of lithium battery electrode sheets, compaction density is one of the key influencing factors on
battery performance. By systematically analyzing different material properties, roll forming process parameters, and environmental
factors, the influence of these factors on compaction density is explored. Experiments have found that the particle distribution,
viscosity, humidity, and other factors of the material directly affect the compaction effect of the electrode sheet. Adjusting the roller
speed, roller distance, and roller pressure in the rolling process can significantly change the compaction density and optimize the
process conditions to improve the energy density and cycling stability of the battery. Changes in environmental temperature and
humidity can also affect the forming quality to a certain extent. This study provides a scientific basis for optimizing the production

process of lithium battery electrode sheets to promote the improvement of battery production efficiency and performance.
Keywords: lithium battery electrode sheet; roll forming; compaction density; process parameters; environmental factors

515

HREUREORAZ O IR B AE FE BNV G i BE R LA
RN iz oA e B ELE R TR R, AR A
LR (R I B Ny o i L S R R L Tt 7
B P e AR E TR B, A S P AR
MR RERAE L SR AR i I S B DA AT
MV EL RS R IR R, PR IX LG R PR 3R A A AE R T v
WA REEAF DA T HEIB IR RE (AR 8 3 G TS A
MAE S 22 AU S T RN AT R BT IR S8 FEE P 52
PR B R A v A = L2 o B ISR

1 $ERMIR FIRERT T ZRE

11 BRERFEERE S

BRI PR 2058 I 3 LR A 2 PR T 0 4% TR
5 s 246 AT 2 g EL o R TRV TR o B R R A R

GEVEMEL MR REEFIEEAEL ) TG

S BB B PR 1 TR Al L 2R B 6w 0 2k
b PR I B LA P R B 2 R LR B, R IO 2L
AE B P PR R0 55 2 B DU F BRI T8 LA 3 A
BN S b G T Z 5 et B mmk .

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

R 3 AR T P v s SEAR A AR, TR B
BEARE R A W R, RSB 0 BB A RE
TR IS SRR, I R S BN, A Ui
PRAE PRI, XXt R RE . PRI AR E PR R TR
S, RIS OB A R B B AR, th A S i
BE M B EEAY .

1.2 RENEAHMEETIZSH

FRIS RN WPy i S E 52 T2 2 B0 PR AR,
HRIE RV AL AR T MRl L, B H Rk R BN il
SR . 8 PR P, PR SRR A0y 52 I I TR JE, AN T ik
DRI B8 S A (KR RS g AN ) TR 12 I T I (]
HUK MRURSE S I 5), RS s R Sttt 1
i 1R,

PRSP 2 [ BE RS N AREE, FREE AT & Bk
Wi s SRR FE IR AL, FRER/NU R SEE e, (HAE /MR
AT REAIE B s 2 AT 7 A R s T v, R KU s ST
JFEECTFAS LW B AR, 4T IS /0 o ki
RIZ, mE RN RS B, (HEE RS
FHRFAT RERIAR B AT WIS 1) L ) R 5

63



6" VISER

TRl THAR - 2025 #53% 483
Engineering Construction Technology.2025,3(8)

1.3 MAEXREEMEXSNES Z

Ay e T B ) B A AR B BRIy R e SR 2, — iR
FERR P R AMA R OG R OR T E , [ S AL VR A A 7
TR A E R bR, R R E RO R B At ) RE R L
DA LA I A iy, S R v e AR A AL A i /v 2
M B4 i AR P F) 3 P P BRI FL VL RO R RS 1P

H S PEE PR B A L2 DM v 5 1) e I B ik P v
BN 2GR E A BT AR DL 3L, Ly
RV RREERRIXM IR T RS, a2 ke )
b R RN X NG SR 1% i G N Eo o DR R M - D R
REFISEM , He S 2 (R 25 S th o B T L 2R R
BRRE, AEAEGE 0 B 2 A SRR S BEAEOR VAl 3 — 2K
PERIRGSE M, B AR, Lh e S B SO0 ST it
BAVEREARH K

2 EREEZMARSH

2.1 MRMER RSB E M

BT BRI R AR R R A R R 2 —, Fim
(ISRHR IS A 22 HARMER 530 A AR e, X elivr
EAEESCE A, MR EEEAR, S et ml g™
AR I MALBIE B FEAN AL, H IS I AT R i e

1000~3000MPa s X —3F 2476 | AR (RAT R E SR 8135 539 50

s S 52 RIURE K /IR Sk 25 R 50/ NIRRT B2 T AR

R, s S A v AL 2 e HE T 78 AT 6 8 S E A5 DA S

T A R B e S AT BB TGV 78 70 S 7o FLIL, e S FE gt 2
B, BRSO, NMARSURRLZ R HI7E 10-40 um
Z 0] HRGORL 73 A7t B R B35 55, B 1k H BRSO £ o X 35
AL CYUNT o

2.2 MEIZSHMETM

SRIE BB RE A, S | FRE RN 4R R R 02 f o
(1) T2 S50, SR IA DRSS A ) 36 3 6 ) S P [ A
S S T 5 M A e S A0SR, LR 2 v B R ST B [ A A ¢
FLAEAFAORL AT BEAS AN B 78 43 i S AT R S 4% FE LA, — R
VAR ) £E 0.1~0.5m/s 22 8] [k S35 2> LL e FL AR

J2 1) S 2 PR I O B AR B AR O HeE, SR /NS (A RHE
8 E IR AT 4 v T 522 18, (R AR O /N B Py R T /P AN
A H MR VRS, AR ROREE — B AE 0.1~0.3mm
Z 0], FRIEE AR OCHE, R 77 o] A R e R S B
& 273 KA RS2 453 HAR Fr Fe o 1 B A, AN R AR R T
B J1K Z ¥5 /5 50~150MPa Z [f],

2.3 BESREMIEEKFAS N

B BRI 2 R R} () 9 3 1 52 TR B U R B 1)
WER, RPN AR B 2 IS, AR R, X
A BT ) 5 3550 b 3 70 0 ) Bt L 5 % P B
(LI 3ok s B A R R M B 2 T B AL R AT B S 2
M, RIERIERHEELE 20~30° C IX/MuHE—AE
BRI BT R . P 2 TR

i Ji%g’sj HEE

WA ERNE B
[ HA44

13" 4

i/ ESCHES | AThE
PR R

it

IRIEK : ERTRE , B
Fitak

1 REMETHEZETIZSY

|%%@§&6;

=1

pes TR | SRS

e

| o '/ e \

HRRE EETE| | AemEuE|  mmmRE A [KeEE A
| Esu | R |

B2 RESREMIREEMFEENE

64

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



TR A - 2025 553% 4581
Engineering Construction Technology.2025,3(8)

@" VISER

PR ET P R s S5 5 [RIAE SR BE (1 — RE 5§20,
JEEBE i P SRR I 50 P45 LA B ot AT B 5 7 i N 4 I 1)
B EL IS S R th 2 Bt vy, SRR L AR R 45 1 R e
B AR B H I 70 285 A 0 17 0 DT ol it FR) A 2 P 2 32
FUFZM, N PRAE O R 8 58 PRI — A i E 40%~
60%2 [d] .

2.4 R BEMRERES

AP 1R s S 5 P58 L4 52 L T PEE S, I I AN [ 2 P
AU P e SERCRAS A HLAR I BT AR R I A R 32 AN, T
S S BAR, SRR ATEES SRR, BT
JE L 50~150pm 2 8] DL ORI SE ORI 50

A R R R A R L, R B R AR

KA R BEAE 2 I B A% (RO (S . R T A%
TR IR ) U RE SN ME P AR Py JB B DAORAIE R I B i

TR, A SR ) 8 G 0 A 1 18 5 SRR R R

HE— D AU S B o Jo e 1 A S B A DI AR 5
FE¥ 51, F A ARHERGE B B S R Ay s LA RRUR
&2, XSO E A fRE .

3 KEMREERNIR

3.1 T\ EAE

EAEE LICoO: M SLIR I AE IEM A K], Fgh& T K
o A B G R ) AT A R AR A SR PR A AL
SRR TR ALK b R B KME SOum,  SE36 R
R A%, ST 150mm. HEAE 0.1~1.0m/s 2 [a].
MIEN 0.1~0.3mm, HTEFREELZELEER
o, WEANEREE (0.1. 0.5, 1.0m/s). FREE (0.1,
0.2. 0.3mm) FIHEJEJE 77 (50 100 150MPa) Al S5,
I H A 2H SR E0 A E A — R AR R PTSE AT EE o

SEEG B, AN T2 S5 AT B B S SR
S P WA, g S A HE S U 5 AR R A AR o R
HE R ZEURE S T R S B, HLAE SRR AR R = T A
FE it (PIATURG 55 DA 23 BT s 52 2 R o W R 1 RE A 52T, P v
R LT K7 RSP 0.0001g) AR R CREE 0.01mm) 3k
AT SEISHHE RN

3.2 TIWHERE N

TEAFE TS, SRR LB A R R
1 ffizR:

%1 FARIESHEHESTE

SRR (mis) | 4REE (mmD) | BBIEFES) (MPa) RS (glem®
0.1 0.1 50 2.1
0.5 0.1 50 2.3
1.0 0.1 50 24
0.5 0.2 100 25
0.5 0.3 150 2.6

SEUG KR ], BRI I s S R S B i, X
TR R B e A M T LR R I IR B AT IR T AT

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

T RS, B R R HREE /N R S FE R P T
YE IR B, #8ER 0.2mm. 3RJEJE /7 150MPa f i fi% &
S P eI B 2.6g/em® Bk i, i T 7RISR R A2 B0 IR
SR RSB IN 2R, I8 A0 R SRR SR PRI R R
SRR BE AT R

XA L SHOR BRI LAGE v o by, 23 11 T 4k
T RIS & SRl R R S R4 /N R PR 2
P& 1 R S A T B

3.3 LWHIBMIREN

SEIGHHE AT e H R 22, 1K AR 22 B SRR MR S
WAAREE S BB N TR Z DL AR R RS, MR T T H 2
JEE RVRURL 73 A1 BVT 2 L0 A i A0 F B 2 A1 AN 23 DA TG 5% i) I
SRR, AR R RNR & 1 5 LRV ETRRE B AR ELL,
PSR, WA RS E RS A A ER, BRI
THEEE (20.01mm) FIE TR (35MPa) 1] R K
Wz, B X PR e R R LR A

S A RAL S AL IR AR AR
(IR, L FE e B B AR, JRORNA B M mT R 22 T 5%
e F T B, DR LR D X B I, SR e AR AR ELVR R
RSB IR AT s B N LI AR R RRURI TR A 45
NRRZ M, GIEROCE 5 22 B EE FAN2Y, REER
I AR AIE 152 £ A v ELSX I 2 45 SR 3R AT 22 VO AN A DA
PE i SR 2 AT SR

4 ARSI AEIY

4.1 TEMALEIY

SEIOAERR I, RAER I T T2 ey B AR
R PERVER R R 7 SRR % e S 5, S0 R IR R R
KUE | FEPE /NS T 502 B R 3, SEBR AR =
KRG TR R B %, BEARUESREEYE 0.1~0.3mm.
R 7&K (— e 100~150MPa), i HAR
A RFFAE 0.5~1.0m/s, XFERELLYIRIA 78 2 I )i i
SRIEW A, B R R i S AR 2

A FIAL A 24 S, 4] SRl 10 SO 5 AR 28 % gk
REA AR T 52 5, RN B2 0 A B FLBR ) T 3R
FEMITT AL EE A ARG 35 57, A 7= I A3 N A L L FE 43 A7 F 42
1] AR SR T 5 R 42 Ak T 10~40um 22 J8], 3 AL
BIBLE LS R ERE 1000~3000MPa » s 2 Ji], iXAEA BER
PR SRR IE Bl i

4.2 ERFESHEMMERRRIHEL

Lt R AV R 7 S B AR R, e S B R
S Lt P AL B R PR L RE % 5 BRI
TRA I 2 S FIIE P AR 8 Mk 75 L R SE B i, RS
B Pk v 2 (S AR I e 289 o 3 T S ) Hb b ARG PR A A, ARAE
B B T AR R R S B 1) [ B OR R AR A e v ek
REIBE G A ) o S S5 bt 2 K B X A7 100 o

FE Tt P R PR DG BR A 52 e S 2 38 S Mk (R RG], T ST
JE ) 5T A RS 1E F RS A F AR R B B LT A

65



6" VISER

TRl THAR - 2025 #53% 483
Engineering Construction Technology.2025,3(8)

Al PR N FE  $& S I RE, AR IR S SR R R
)T BB (R i TR SR B — BOR R T H i B A R,
T A 72 o O AE 2R A6 I R A B Sk ] R G REXT IR S L
A R o

4.3 SERRE A Aok 5 R

TESEBRA =i, FRE ATE L2 AR A ot e
FEAD BRI, BT R I T2 b R 55 A
il 7B R B R & AR IR, X &R
SE MERIP RS B SR T e SR, 3 LU A P i 1 4%
e R ARG FEE P2 AR 24 o, 17 R St i 1 3
A28 1) 22 8 FAE 2k ot 52 0 152 46 350 BB 0T i o 2 SIC I 1
R, T ARAIE = ) — BRI 1.

TE TV AR P A f A BRI FAL B0 L 25 o 2, K
TR AR 72 B R B A L — B 5 SR A A M R R R A
5P RN BRI OB, AT S N R RUR A R B A, K
Aedz bl RN B 5 IR G B ) DLVRIEAM RS 5T, IR R
SUMBR R RS RE AR, T) BH R R
RAVARIE T2 F05E .

BRI R, A RARE Y T2 f it 2 77 B Sl
B3 P EL e B R M K A i i R B L T
R 5 HARSE, Rt ie T 258008 fehlis i G sh ik
W GG AR, IR IR TSR T s i RE . BRI A
FRAS B i A 7 RO T 2 ke B R R .

5 £5i&

AT R R R R ST T R s S T S R R B

66

AR R SRR T 2S5, RN E. WA BEE%
Xof i S FE IR S S RO . SIS A ORIl I TR
FRIE IR R )55 2B AGA R R AR A B
T4 v T S 3 A A PR B R L R IR E
PE ThRE FEEVERE . FLHE Y 2L 5 f it B A P g
FETF HRE N R A P s R R MBS RE, ANt sk
BRAE PR I R AE P PERHGEE— M PB4
ARAER - KRR T AR AL SR ezl &
GURRZE G, IR Y 2 fth i o /e & s
NI A P RE SR TR A P2 e A SR L5 3h 3h 1«

(&% 3]
(L1138 Fk S 42 o o AR 3R R 12 A2 1 4T 4 5 4 A9 9 R [D).
W7 K R A A #,2024.
[21k &M 428 T ok H R E X A E S fE A
EEAMA D] & £ &:# L oA %¥,2023.
[3138 Ak BBt A B o AR R E L B AT A
5 4 #[J].4% g8 BH 2 5 $K,2024,13(5):1699-1706.
[4]2 8 — . 8 A% B 38 O\ 1 R R Am #E E 3 R [D]. &
2 3% L A %,2023.
[B]Ri%. % T EDEM my4E ik AR JE T E 947 5
[D]A & & A LB A 5 ,2024.
EE A BKE (1981.9—) B, Wik, AL AEeH
FELA, PHITRN, 2012 £ 6 ALY FEmdt TH# A
FAMEITRE T, MEAxAE, TENERENL
THH 5 R E AL B AT e B LR T

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



TR A - 2025 553% 4581
Engineering Construction Technology.2025,3(8)

@" VISER

R — S HRRI T DL h B 2 P B & B I

Kbk ®mAZR % k£ & )

SrEF

PEM I Z#XAMRNSE, & WA 516500

[EZE]ATRA T AL AT 5 Z M R BE | AT AL A £ 22 e R FFAT IR LA AR AL 5 +18.3m R 62
W EZ A A, S8 2 R K B A R AT B AR AT R R AR AL B 2R BAS IR P R Ao AR T AL
HREANEK, TENTERERREEB I FRES, ELRIAETEERELEIFHRE . A3 Ipot AL
ZFRIAEF R F R ER LR, R BB RERE, AR AL 6% R,

[REiRE sk, Al ; Hahxei
DOI: 10.33142/ect.v3i8.17507 FESES: TL4

XERFRIRED: A

Design and Research on Track Auxiliary Installation Equipment for Hualong No.1 New Fuel
Elevator

ZHANG Xiaolong, TIAN Chungiang, QIAN Long, LYU Chuan, GUO Shifang
China Nuclear Industry 23 Construction Co., Ltd., Shanwei, Guangdong, 516500, China

Abstract: The new fuel elevator is installed on the wall of the spent fuel pool in the fuel building. The main function of the new fuel
elevator is to transport the new fuel components from the fuel building+18.3 meters platform to the spent fuel storage pool, and place
them in the spent fuel storage rack for storage through the spent fuel pool crane and fuel component grab. The installation of the new
fuel elevator track takes a long time, and a scaffolding platform needs to be erected at the track installation position before installation.
During the installation process, the track needs to be repeatedly installed and disassembled. Develop a set of track auxiliary installation
equipment to address the time-consuming and quality safety issues during the installation process of new fuel elevator tracks, in order

to solve the installation problems of elevator tracks.

Keywords: nuclear power plants; elevator track; auxiliary installation
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Brief Analysis of Processing Problems and Improvement Measures in Mechanical Design

LI Pengbo
Xingtai Naknor Technology Co., Ltd., Xingtai, Hebei, 054001, China

Abstract: Mechanical design is a key foundational link in product manufacturing, and its processing quality has a direct impact on
product performance and service life. In the practical operation of mechanical design, there are various problems during the machining
process, such as insufficient machining accuracy, surface quality not meeting standards, and so on. These issues not only limit the
improvement of manufacturing level, but also have an impact on the competitiveness of enterprises. The article conducts a systematic
analysis of machining problems in mechanical design, explores their causes in depth, and combines modern manufacturing technology
and management methods to provide some practical and feasible improvement methods, such as optimizing design schemes and
selecting machining process parameters reasonably. By combining theoretical analysis with practice, we hope to provide some

reference and inspiration for improving the quality of mechanical design and processing.
Keywords: mechanical design; processing problems; improvement measures
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Structural Design and Stability Analysis of Small Roller Press Frame

QIN Pan
Xingtai Naknor Technology Co., Ltd., Xingtai, Hebei, 054001, China

Abstract: A small roller press is a commonly used equipment for experimental or small batch pressing processes. It has the
characteristics of compact structure and flexible function, and is widely used in many fields such as material processing and scientific
research experiments. As a crucial support structure for the roller press, the design quality of the frame will directly affect the overall
performance and structural stability of the machine. Based on the actual functional requirements of a small roller press, this article
conducts a systematic analysis of its frame design requirements, provides a reasonable structural design scheme, and uses finite
element method to conduct static and modal analysis on the frame, thereby promoting research on stability. The research results
indicate that the optimized rack structure has good stress performance and stability, which can effectively ensure the reliability and
safety of equipment operation.

Keywords: small roller press; rack structure design; stability analysis
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Exploration into the Application of Mechanical and Electrical Engineering Technology and Its
Automation Issues

GUO Wenlong
Shiyuan Technology Engineering Co., Ltd., Beijing, 100089, China

Abstract: Mechanical and electrical engineering technology is a key pillar for the development of modern industry, and the level of its
development will directly affect the improvement of mechanical manufacturing, intelligent production processes, and overall industrial
efficiency to a large extent. In the current context of deepening integration between information technology and automation technology,
mechanical and electrical engineering has achieved significant results in optimizing equipment structure, material application,
production process control, and energy management at multiple levels. This paper takes electromechanical engineering technology and
its automation application as the research object, comprehensively and meticulously analyzing its role in improving the quality,
efficiency, and intelligence level of industrial production. At the same time, it deeply explores the problems that exist in the practical
application of automation technology, and also provides future development directions and corresponding optimization strategies. The
research results show that the coordinated development of information technology and intelligent automation has become a key driving
force for the continuous progress of mechanical and electrical engineering technology, and has significant importance in achieving the
goals of efficient, green, and sustainable industrial development.

Keywords: mechanical and electrical engineering; technology application; automation
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The Development and Challenges of Mechanical Design, Manufacturing, and Automation

ZHANG Jianxuan
Naknor Precision Rolling Equipment Co., Ltd., Xingtai, Hebei, 054000, China

Abstract: Mechanical design, manufacturing, and automation is a discipline that has been developing for a long time. It involves a
variety of disciplines, but the most important one is still to design and manufacture mechanical products, and finally operate them
through electrification. Under the global wave of Industry 4.0 and intelligent manufacturing, mechanical design, manufacturing, and
automation technology have become the core driving force for the transformation and upgrading of the manufacturing industry. The
article mainly elaborates that modern automated manufacturing is more intelligent and efficient, which can greatly meet everyone's
needs and is widely used in various industries in China. Mechanical design, as a standard for measuring the level of automation

development in a country and a direction for future development trends, has great value in conducting in-depth research on it.
Keywords: mechanical design and manufacturing; automation; development
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Exploration on the Application of Intelligent Technology in Mechanical and Electrical Engineering

NIU Zhaopo
Xingtai Naknor Technology Co., Ltd., Xingtai, Hebei, 054001, China

Abstract: Chinese intelligent technology is rapidly developing. The application areas include manufacturing, metallurgy, machinery,
power and other industries. Intelligent technology is entering the field of heavy industry to improve industrial productivity and
production efficiency, enhance industrial intelligence and automation levels, promote the transformation and modernization of the
secondary industry, and promote Chinese socio-economic development. Therefore, in the future, the application of intelligent
technology should pay more attention to its key components and priority elements, as well as the scientificity of its specific

implementation measures and methods.

Keywords: electromechanical; intelligent technology; application measures
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The Application of Digital Technology in Stamping Die Design and Manufacturing

CHEN Xingmei
Guangzhou City Construction College, Guangzhou, Guangdong, 510900, China

Abstract: With the rapid development of Chinese social economy, digital technology has been applied in various industries in the
country, and the manufacturing industry has also ushered in good development opportunities with the popularization of digital
technology. In the new era of development, digital technology plays an increasingly important role in the design and manufacturing of
stamping molds, which has improved the processing efficiency and design accuracy of molds in the manufacturing industry, greatly
reduced the probability of mold damage, and improved the production efficiency of stamping molds. The article analyzes the
advantages and specific technical applications of digital technology in stamping die design and manufacturing, in order to provide

reference for relevant personnel.

Keywords: digital technology; stamping molds; design and manufacturing
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Research on the Overall Structure Design and Assembly of a Small Roller Press for Small Experiments

SONG Weixuan
Xingtai Naknor Technology Co., Ltd., Xingtai, Hebei, 054001, China

Abstract: With the continuous increase in the demand for lightweight and precise experimental equipment in experimental teaching
and material processing small trial platforms, small roller presses have highlighted their important value in experimental application
scenarios. The article systematically explores the overall structural design and assembly process of a small roller press used in small
experiments. Based on the analysis of the principle of roller forming, the technical requirements for small-scale material pressing are
clarified, and a targeted structural design scheme is proposed. Reasonably design and select key components such as rollers,
transmission systems, and frames, and optimize the assembly process to construct an experimental roller press structure system with

good working stability and assembly feasibility.

Keywords: small roller press; structural design; key components; assembly process
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Research on the Mineralization Theory and Exploration Methods of Red Soil Bauxite in the
Bouquet Region of Guinea
LI Guimin
Guinea Branch of Sinohydro Bureau 11 Co., Ltd., Zhengzhou, He’nan, 450001, China

Abstract: The Bouquet region of Guinea is located in the tropical humid climate zone of West Africa and is one of the regions with the
most concentrated distribution of red clay bauxite in the world. Based on the ongoing project of China Water Resources and
Hydropower Guinea Bauxite, this article selects a mining area in Bofa Province, Bouquet Region as the research object. Based on 742
samples (185 consecutive days) and their X-ray fluorescence (XRF) test results, combined with field geological observation,
geomorphological hydrological interpretation, and vegetation indication information, the mineralization conditions, mechanism, and
mode of red soil type bauxite are systematically analyzed, and prospecting criteria and exploration technology routes applicable to the
research area are proposed. Research has shown that under strong tropical weathering and strong leaching, silicon preferentially
migrates and aluminum and iron residues accumulate. Ore bodies are mostly found in low, open, and flat mountain tops and platform
residual crusts; The steep slopes and valleys on both sides are strongly eroded and transported, making it difficult to preserve thick
layers of aluminum rich weathered crust. Ore with a grade>43% Al,O; is significantly rare. In terms of vegetation, the distribution of
shrubs and fruit trees on acidic soil is spatially coupled with aluminum rich residual shells, which can serve as semi quantitative clues
but cannot replace geological physical and chemical exploration verification. A four step mineral exploration technology route is
proposed, which includes remote sensing and DEM optimization, rapid screening of surface geochemistry and pH, preliminary
exploration of trenches/shallow drilling verification, and resource estimation. This study provides practical reference for prospecting,
prediction, and resource evaluation of red clay bauxite deposits in the research area and similar regions in West Africa.

Keywords: red clay bauxite; ore-forming model; geomorphic control; vegetation indication; XRF; Bouquet, Guinea
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Research on the Application of Mine Safety Monitoring System and Early Warning Technology

ZHANG Zhifeng, LIN Yongming
Qinghai Shanjin Mining Co., Ltd., Haixi Prefecture, Qinghai, 816100, China

Abstract: With the increasing complexity of mining operations, the traditional methods of relying on manual inspection and
conducting inspections according to fixed cycles are no longer suitable for the needs of modern safety management. The mining safety
monitoring system integrates information technology, the Internet of Things, and big data analysis to achieve real-time monitoring,
data collection, intelligent analysis, and early warning response of production sites and environmental conditions. This enables the
timely identification of hidden dangers before accidents occur, thereby improving the level of safety management. Focusing on mining
safety monitoring and early warning technology, a comprehensive and detailed analysis was conducted on a series of key technologies
such as high-definition video surveillance, environmental parameter monitoring, intelligent behavior recognition, and remote
emergency command. At the same time, the architecture and application effects of the early warning system were deeply explored, and
the optimization space in terms of safety benefits, management efficiency, and intelligent development was evaluated, providing
theoretical and practical reference for the modernization of mining safety management.

Keywords: mine safety; monitoring technology; early warning technology
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Research on the Influence and Control Measures of Slope Blasting in Open-pit Mining on Rock
Stability

XU Wei
Explosives Corporation Limited, Changsha, Hunan, 410221, China

Abstract: During open-pit mining, slope blasting operations significantly affect the stability of rock mass structure and are directly
related to mining safety and economic benefits. Based on the theory of rock mechanics, this article analyzes the mechanism of rock
mass fracture and crack propagation under blasting loads, explores the impact of blasting parameter design on slope stability, and
proposes effective control blasting disturbance technical measures after numerical simulation and engineering case comparison. The
research results can provide theoretical support and practical guidance for open-pit mining blasting operations to improve slope

stability and operational safety.

Keywords: open-pit mining; slope blasting; rock mass stability; blasting parameters; control technology
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Application Analysis of Digital Surveying and Mapping Technology in National Spatial Planning

YANG Liu %, TANG Li 2
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Abstract: Digital surveying and mapping technology, through multi technology coupling innovation, has built a geographic spatial
intelligent perception system, providing full process technical support for national spatial planning. Analyze the core breakthroughs of
high-precision spatial data production system, multi-source heterogeneous data fusion mechanism, and dynamic response network
construction from the perspective of technological innovation, and reveal their technical transmission logic in spatial base
reconstruction, planning scheme deduction, and implementation efficiency evaluation. Through the collaborative application of the full
element spatial modeling framework and spatiotemporal correlation analysis model, this technology effectively improves the spatial
adaptability and control timeliness of planning schemes, laying a methodological foundation for constructing a perceptible, learnable,
and adaptive intelligent planning technology framework. The research elucidates how this technology optimizes the paradigm of
territorial spatial governance through a perception analysis decision loop, which has theoretical guidance value for promoting the
transformation of planning disciplines from empirical judgment to data-driven.

Keywords: digital surveying and mapping; national spatial planning; geographic information system
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Application of GIS and Surveying Technology in Basic Farmland Protection Planning

WANG Tong
Guangxi Land Surveying and Mapping Institute, Nanning, Guangxi, 530000, China

Abstract: Basic farmland plays an extremely important role in ensuring national food security and ecological security. Its protection
and rational utilization are closely related to whether the social economy can achieve sustainable development. With the continuous
development of information technology and spatial science, the application of geographic information systems (GIS) and surveying
technology in basic farmland protection planning has become increasingly common. The accuracy of farmland resource investigation
has been greatly improved, while the efficiency has also been enhanced, providing solid support for the evaluation of farmland quality,
dynamic monitoring, scientific planning, and refined management. The article elaborates in detail on their specific roles in precise
boundary measurement, spatial data management, monitoring of farmland quality, and providing support for planning decisions. The
conclusion drawn from the research shows that after the deep integration of GIS and surveying technology, the scientificity and
operability of protection planning have been significantly improved, promoting the transformation of management mode from the
original static state to the dynamic monitoring state, thereby providing a more reliable technical guarantee for implementing the red
line of farmland protection and ensuring food security.

Keywords: GIS; surveying and mapping technology; basic farmland; protection plan
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Application Analysis of Hydrogeological Survey in Geothermal Resource Exploration

NIE Longlong
Environmental Geological Survey Institute of Hebei Coalfield Geological Bureau, Shijiazhuang, Hebei, 050085, China

Abstract: Geothermal resources belong to the category of clean and renewable resources, and have gained considerable attention due
to their stable supply of energy. Hydrogeological survey plays a crucial role in the exploration of geothermal resources. Its systematic
investigation content and scientific methods provide a strong foundation for the identification, evaluation, and subsequent development
of geothermal resources. This article will elaborate on the basic theoretical content and corresponding methods involved in
hydrogeological surveys. Then, based on the specific needs of geothermal resource exploration, it will analyze the practical application
of hydrogeological surveys in multiple aspects, including the identification of geothermal anomaly areas, understanding of the spatial
distribution of hot water layers, analysis of geothermal water supply and flow paths, identification of water temperature fields and
hydrochemical characteristics, and construction of dynamic models. At the same time, in response to some technical bottlenecks in the
current stage of hydrogeological survey work, optimization strategies such as introducing digital and intelligent technologies will also
be proposed. By conducting a comprehensive and detailed analysis of hydrogeological surveys, so as to promote the continuous
development and progress of geothermal resource exploration technology, and achieve the good goal of scientific and rational
development and sustainable utilization of geothermal resources.

Keywords: geothermal resources; hydrological survey; geological survey; application
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Research on the Application of Big Data Technology in Surveying and Mapping Geographic

Information Services
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Abstract: With the continuous development of big data technology, its application in the field of surveying and mapping geographic
information is becoming increasingly widespread. The work of surveying and mapping geographic information involves the
measurement and analysis of a large number of terrain and geomorphic features. In complex terrain environments, traditional
surveying techniques often suffer from problems such as low efficiency and limited accuracy. Big data technology can efficiently
process and intelligently analyze massive amounts of geographic information, improve data processing speed and accuracy, and
provide precise support for geographic location services, allowing surveying and mapping management departments to timely grasp
the latest dynamic information. The article elaborates on the advantages of big data technology in surveying and mapping geographic
information, explores its practical applications and application strategies in specific fields, and hopes to provide reference for relevant

practitioners and researchers.

Keywords: big data technology; surveying and mapping geographic information; technology application
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Exploration and Practice of New Methods and Technologies in Geological and Mineral Exploration

LI Xinyuan
The Third Geological Brigade of Hebei Bureau of Geology and Mineral Resources Exploration (Hebei Zhangcheng Ecological
Environment Protection and Restoration Technology Innovation Center), Zhangjiakou, Hebei, 075000, China

Abstract: Geological and mineral exploration plays an extremely crucial role in the development of the mining industry, as it
significantly contributes to ensuring stable resource supply, promoting economic growth, and achieving ecological conservation. This
paper focuses on exploring new methods and technologies in geological and mineral exploration, aiming to enhance the efficiency and
accuracy of exploration work, strengthen the capacity for sustainable development, and provide robust technical support and valuable

theoretical references for the scientific and rational exploitation and utilization of mineral resources in China.
Keywords: geological and mineral exploration; new methods and technologies; exploration and practice
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Research on Load Calculation and Equipment Selection of Water Supply and Drainage System
in Commercial Complex
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Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The design of water supply and drainage systems in commercial complexes is crucial for ensuring the normal operation of
building functions. By analyzing the usage nature, functional zoning, and population mobility of commercial complexes, scientific
load calculation can provide theoretical support for equipment selection. Reasonable load calculation helps optimize the operational
efficiency of the system, reduce energy consumption, and enhance the sustainability of the system. At the same time, equipment
selection should be balanced based on multiple factors such as flow rate, head, and energy-saving effect to ensure that the water supply
and drainage system has good economy and long-term stability while meeting demand.

Keywords: commercial complex; water supply and drainage system; load calculation; equipment selection; intelligent management
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Research on the Cultural Connotation of Glass Ridge Decoration in Traditional Architectural
Decoration Art

SONG Bingke, LIU Wenhui
School of Fine Arts and Design, Shandong University of Technology, Zibo, Shandong, 255000, China

Abstract: The roof glazed ridge decoration in ancient Chinese architecture is quite diverse. As an important component of traditional
Chinese architectural decoration art, it carries thousands of years of Chinese civilization. It not only has exquisite craftsmanship and
unique artistic beauty, but also reflects rich traditional Chinese cultural connotations. Its emergence and evolution not only reflect the
evolution and improvement of construction technology, but also reflect the changes in aesthetic orientation and cultural system of various
dynasties. The cultural ideas of traditional Chinese architecture are often presented through decorative components, among which the roof
ridge decoration is particularly typical, deeply reflecting the connection between decorative art and traditional cultural ideas. Under the
influence of ancient philosophy and imperial power, the glazed ridge decoration not only serves the maintenance of royal power, highlights
hierarchical order, but also incorporates beautiful meanings such as auspiciousness and exorcism. This artistic tradition continues to evolve
and develop to this day, widely recognized by the public, and deeply influencing modern architectural practices.

Keywords: glass spine decoration; traditional culture; decorative art

5= TN EN s NGl AT W e C I AN e
RAREEM TSGR ER TR Em2 A, HAE SRR RS, 75 5 U, S a7

B, BB LS SR XS24 H
BH . LT, s R ARSI R R s
Ko EAIMGERINE FEAE . B 1L KRR ST H T RE,
YR T T AR RAE R S, HEF LM (E N E %
GNP, TEEE SRS LR Bk, 5
H. &8, SO SRR R AH .

1 BIIEHEIRLIAR

1.1 B E IR IR

BHGLR 87, (B4 . BREE): “BEEE. &%,
S, ELESRW.” UF ‘R, RiEREZIEmR
B, MR,

BHAEDAS (ATTHT 200 4E) it L4 BARMWAE A%,
MR T B 2 A JGHT 6000 FEM BB UL G T
B A S ). P SR R b [ 05 BUE T, AUk
PR, B AT o E O 1 X i @R
TR R AR AR, A T R Bl B, &

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

IRGEILPEALEARE, EEW 73 IR (R T0R b r e
) H (M FEZE). 808 (BulEREE M 462
). AN ITABA RER K LA, HEERRN AT
AR BLB IR 55, B BUR 2 B2 RA, R E
BRGIGUE 7 Wk (B &0 B+ = TR 2
BR” FPRHE: B 5 =) \RE LA I, 1R
m=t 2, BERIEAWZE - PR TEE L L, B
RENSF, THEIEE =t 7 Pk BB R 5 B A
BHAN=1—Z, BHLIEFEMNZ, BERsTE=1
LR, Wb RS ER, —RIREON=R. F
2, PIE 72 — 0oy, Hhiskde, EARBLATE B
AT Jnfti?ﬁAtH£W?ﬁ%ﬂﬁﬁ%?rﬁ?F$ﬁ4¢ RETEIL
B, JF HAEE & LEnE 2 1emm, £, 8. 1€
PR [ B A UA AL, o LA B A AR A
Ak, JERM T e R, SR B AR R
HE R . B e SR TR I S B Lk

125



6" VISER

TRl THAR - 2025 #53% 483
Engineering Construction Technology.2025,3(8)

R B AR TLAL o B U R A5 S A AR R AR e
HIES, R NEREHITT R, BN T 2 T2 A A
— E DI ReAE I B 2SR AL A

DRI ) R B A BE S5 AR B 3BT Kk BT A %,
WEREREHA . CRESRA —MUEINN, BYIR
TRV DUR B A VIS, W N E . BN R
RN, FF T 31X — W “ R % A2 e 54,
SRR EZ 5, Bk KL 4 I E CUBIEEA B,
WA EPasGmE R, G FTE A B, IDEG. .
EREZ K, BN TR TH LCARE.” DX
EWEEFED, MHE—RRH 2. TR ESCEF, R
B A e AR @S RHICE, B Brk: “)=
TRV BUAT, I vERRE, AR AR, BbE
B LA BRI LR R T, (FE5F 1) $eRIAbEMR S
W MM, HIEHTE. ERAR A,
WAk, HiFHNE L, G XERER. EBEYE
KR, TN, P MR, BEMARY, AR
FRELMRSCTE - PINZ AT [RIFE R, M 424 4FZ 471 4F,
AR, X IR BN, GBS O AR 8 G
FLo TERARYIIARY B = e S b, B BL IO 4 FH 5 50
BONE W, CIHEY) $2 5% B 75 A B 3 A
G TR AR W S 2 THER, K
T (H A B S S BRIS 2 B0, AR drar EZ R
2Rt FERBET R, WAEE . mHER .7
G HEY) EE BRI G, DT R T DR
B TCIIE . BT ALAREB, IR RE R ER AR CE+
Oy RIE 6B BECE IR R, R LE SR
TR I AR R0 WL, AL RIS AL T 3 4 [ SR 3
B2 H AT B O R R 1 SRR SR B, X R
i BB At 25, FEBRES AL HIVEA RS0 MR ] fmt
HH ARARTE B B o il LA S B i 7 T R BER A A
IKHE .

CEEEAD) B2 “TERE” wE “HBRE”
PAK “FHK” SGAHRET, BT “EERE” W%
ITRE T “TEIL” SFNAEFET, 55X “Bas” oA
TSR A, . B SR EAT T &1
TR, P EnAG R BABR B HAE B R O B, 7E
S O 5 P B BREE DULE P9 119 85 ol 2 00 B A 1 I FH A 4
I o

2.2 GIEEIEN S

TR B AR S o [ o 2 TR 1 () — b, AL e R
B, TNIEEEN. EBEES8E S,

(L) I

1B, BPoRianE RIS LTS, 2RI E
FPELR . TR [, HAERm ek, ™
IR A RAL B R BRI IER N — & = N4, —

126

2L BARTRI R IE R4 R B, — S DL, =
AV R T 1 19 vty DA B HR TR0 B, 4 S 0 3 A i A 5
IR R, MGZEAETE U ) 98 ) A, WmRRAE — 26 =
A A, r AT 79 i O ) 2 K 22 2 Ut v 8 2 e X 2R
YK G, BRHKZEM R, Bk, FESRMIEE.

(2) THFM

TF{ERHR R A B AL TWRRE, REEANIE
B TR A 5Pt g™, o R B R
KITIRE, BEREMHARZRUN BERENEEN
7%, KRS ED, BT, e ERE
B b BB, — M TE R P B LR AT
O R 70 B BTN S AN 540 o B AT o K 2 e
—HlEE, HAEPIF 2 RN B K P, R
. WS, R, M. WS SR AT, BRI
BRZ AR E WA AR o 255 35 WK 28 A 21
AT A o) A T AR AL 0 25 A B, AR HE A G A R I
kB,

(3) WHHM

A ERIEE, RElER L SESHE, M
WE 2O H SR, SR8, BEATEES. 1£F
AL TS, G i & s L ST R,
SRMAERR 7 B A, G AR 2R B v B 5
Bz M TERRERERgE, M

3 BIEEIRS PEZF T AE

3.1 BB

Hh ] AR SR LRI SR I, R FH BH BE B BB R
AR 7 2 A B AR T B A 2 AR i Y At S
YIEAR, DA R — @ SRS R, (EHhEsmE R
FETEIEN, A AR, SLBl—Fp B AR Mg SN 5L
ABRUERAE—E R T ASBAMAEES, E&IX
Foh AR T [ ARG R ATEAS

Hh [ o SR R R DR R s T O LA, T R IR
Wi R T B R B, 5 R RN IR EZ R T E
M, I B R LA 5 e AL i, TR
HIL T RS, 55 R A A R, A2 78 A g L 5 Ak
b PR, HELE R BRTERIBE R p, wth—k
B AR Y &, FoAf R 77 b b b g e A
T R VDY 55 A1 J25 S U P o R PO 3 KUK
FFREGPIHBH A ELE, B HIRXER AL R B, TR R
UF AR LR RS/ INAA, R TO SR B A U AT o 7 T [
T R AR, XA R AR A TR KA RN F
HARMEEZ 1, Ry i NoAG—1k, BEREDReSHATR
Ky AR AR, “H 7 NERE SIS

3.2 Birtak

PURETHA, S ik R 5 KUK . BIRH
FATH YL MR H RGN A TR 4 o JR IR  PRE -« I

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



TRN THEA - 2025 553% 4583 @, VISER
Engineering Construction Technology.2025,3(8) -

7% RIRKE SRS, RS Re i 08 4T, RDRE 9 #F, #s b51a] 0y 9999 [a]F, W& “fLi”
i, mE ARG T ME—ERE L, B ENMEE, N REERRRNEL HER G
OR O M5 RAL, HEIH SRR FE 2, IV BARARI KL, RmETIET, AR R A
JA R A G AL I — R S B AR B 3 B £ KT BE, 5EWARNETZ /M,

72 R B A, B AT B2 5 B R AR X A7 foe i ) A s @ SR A BEAREL 1 B FH A
FIREL S R, SEAH R TY BRI &R, BEaEns &, RN, ERTHRmE S8 HE L, RIEESTEA
HATHIRAL, FFEHRAAMAIEL 7, AR (HE) F ERARTEEAAR, 27— =, T, B SR
“R LM "L, HE N RO RS O SR, TUEES NSRRI, AT
RORIRH AT 22 A B S ORI RAEE, BIE. ARy K. Fe, BRFPEGE, AZSIRRANE, B st s os R8O 1+
Ky EEMERMNKR. R “317, o fhi AREFERMERRTAAERARE a7, Hik
JR R, B O RIE BN RO, AR FIXFTC I S L T BRI E L L,

W, GEART7, sESOy EaE HRRE, PirE B 3.4 HimEE
B ERA, L AN E RO, A OERRE A AR — P SUAAE, SR — PR ™ i

SR, RZWNEFMEM, —BerREE, R YRR —RiC Bk, W NMEFI Y, a0, TE.
e, G HET LT BURIEEL. MRt WA T R A B K ThRE S B R DhRE DL IR EHT,
GG BN e B ALE], BUERTH SR, B R ZARIA IR T T A SRR TR DL S R 2
Ao CORLCEMTTE, BRI AUH)7 $u7. B Hooem R R EAIIE A R KRR, fEgA
W S R AU M S, AR . RAE SIS EICOR, HIMERR L% E— R 5KHRH
BRI oA A WIS ) B OB PR MRS, R L QAR E g O B DR O - anig )
, WHEANREZOMA, RERRPREEHAERY L, BN NBEMOK R, 0 S 2F S A 5 8 U GAE X = Al
WNECE R AR TR 4 A (ORI BT, Wi s s W, LR TS BB E MR R TR TE,
BRI N A B O RO AT EEAN—BE. HXRMBR ST, AR BE RS ST
BRITS TR WORBOVRNEN, RATSEES  ROBEZE. f£ETH i E A BRI R a i, Bl
A RMER. esh, K. RSO T EE SR, NEGTL R A K 27 BRI R
TR S AR IRIR R IR IERITR, 9 7V omxtfl ERSE. BrECRIm S &, BOVE LK RAHEE, &
AR, RRVFSOM AT MEH ki 0. B EER . —REFEE, S8 RL8 2T
P SSRGS, LRSI E I R, B BT R, RIS RS A8 IR . W RALRE s 15 A

TR0, ARIBLERFAIE . S8—, Aidndlh). b, BEEENRMR, REEFELHSESNES. R
3.3 BT Oy, VLRH R RIGHER AT 238, B 1 i AHT I

fEP B Gl 2 N, B R TR AR SE LR O B IX B I R A T P AR S
HWEARAALE, J5 TR AT#SL” I BEAAEZY), EF T SRR S R A S

HHRIILFRAFEEIRE, 4055 B RR R E & X 4 IBHIE SREFBET
ROUN I S i o BT SIRE (5D, el IR R D — R BT FOAR R R SR A, AR

FTR A B SRR T, NS A RMIEE ., 3 BB, BRAWR RN E. RN, 2%
TR R RAE R N, B R BAERMEE  GOUEIE RIS R RN, SO T H 5 IR e R

HMREBS, HE T RMAR S IES 2 h, 1 UFE R AR R B AR A RIS A YR 1B ER
S U HE B B TN . (5 B ALREZ ARSI TR

20) ARIEHIRH — o B, RUE SO R, Jm TR, MEFRHEIN S U™ S 1R EA A RIS DL S
GALTE R AR R LU S0, A B, J& T Bk, N EAE GRS 1 i H R R AR ), XL
AR MARER B, AL RIZME NSRS, —HESEEASVEREARE, IFHAR T ZAAT . A2
FOUFRTRSS b R AT AR, [ o vp S — SR BT A AR BOPRHE A e R U TVEE i ke, B SR,
FRAE KA, X BRI A wI%E 9 B, #) HNEFUENEN SIS, RBUHAES) #hay. mIE AR
BRES—EL, B TELA) 18 B, B W) 27 e —HEBISE K BURMEOVARIBUCIIE S, BRI IRAISNME, BEE AR
JUHY 81 Bk, HGE O M HL, AWrER SR <L H (IR FRE T AN = 3 A R 1, (B ERA TR R L 424 5 1
B RABEA 9 JFH], BEER 5 ), 72 REAHGE 989 ol WS HREHE RGP B R, FIRIRSS
AR, B A, RZ IR Y 9 8], ] RAeA 9 B T ARSI ST, EHUDR B RF NS B

Copyright © 2025 by authors and Viser Technology Pte. Ltd. 127



6" VISER

TRl THAR - 2025 #53% 483
Engineering Construction Technology.2025,3(8)

HRMIRR, TiERERE S RER.

5 45i&

F X A SRR — ARG, RARIAGNAE = A F 5
AT (1) EREMJTTH : XSRS AN kR
B EAEWAE L, BB HZ Nk, HIER, BFER
T Z AR I B E 3 1) B s 7K s (2O FE T RE T T «
TP RTH, Bk Bif: (3) fESctb . o i @i
DRI A RE 1 SCAGIRIE, TRt — AN N R R
S BLRIA )RR AR, 28 2 1 3 & S0k P IR BE SR i A
Tk, T I RS R SRR RIS AR
., Br. ERETRARILTREAR. ENEL, &
B BA BH B SR 7 A4 AR AL G SO R . — A IR AT
IS, X R R AN R T SRR = AR e R,
XA RS A IE R RS AL RS AT 5w
T EERTRL.

(&% k]
[112% 72 & o B A B TR [M]. b 3 0 46 A 5 W iR 44,2018,
[212 K. EZ A B M]. & & 48 5 1 4t ,2003.
RIEAT. +EER ML T FEERT L H K
#,2014.
[4]7h A &= o B & K2 SR AFM] AL B &5 Tk AR
#,2015.
[5]2 . & ¥ 3% X [M].E K& X H B, 2018.
[BIEF#H#.EAER AR ABLVESTERZAT L5

128

[9]. % B 2 4 5 6390 F,2020(1):19.

[7]15 3. A AT X AMM] L 7L 7 A % iR #E,2018.
[8]1F Z ¥ . 4 [M]. At < o B £ 2 1 iR #£,2022.

[917F 7 2.5F B [M]. 4L = 4+ /5,1996.

[10]x/ B IH & 5 [M]. 462 LR 2% F $H R, 2011,

[ A FEEEARAE XML FEEAT L
4 R A ,2014.

[12]F E&.AF R H HH RIS A [D]. L & 1E
I8 & A ¥ ,2020.

[13]1Z 14k 4 B & [F—F B & 5 & 50181 R EZ 447 [M].
KR #E A% W R AE,2006.

MR E K. ZADEFAELMLE ZLHARLER
#,1981.

[15]1 B & . LAl & B S 1 &5 B E[J]. B B
F F1,2006(6):94.

[16]Z# 215, % E & 2 A fr il B AR % M AL E A
SR R A, 2017.

A7 B £ FEERG ENBERAREZFRERMN
[J]. B & % #£,2011(8):89.

EZE A FKF (2005.11—), &, WA, WEFEA,
WHRBIAZAERE, AR ATE: XL RIT; XK
(1990.4—), 4, W, ALKRPEA, HGEEFAFT
FHL, VRABITA¥EAGRITFRHEIT, HREFM:
BEHkit. LRI,

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



Viser Technology Pte. Ltd.

N TIE
195 Pearl's Hill Terrace, #02-41, Singapore 168976

ISSN 2972-404X

08>
s I

www.viserdata.com ollz729720404254 Hl




