243
WE5E SR

Engimeering Research and Application

ART AND DESIGN PRESS INC.
(626 810 4480)
119 S Atlantic Blvd, Suite 300D
Monterey Park, CA 91754
Copyright © 2025 by ART AND DESIGN PRESS INC.

Complimentary Copy

V)

ART AND DESIGN PRESS INC
(United States )



Editorial Board

Editors-in-Chief

Xiaolei Ju

China Architectural Design and Research Institute, China

Meilian Chao

Heze Dehe Construction Engineering Group Co., LTD.

Editorial Board Member

Xianbo Tu
Guizhou Institute of Geological Exploration, General Bureau of Geology

and Mines, Sinochem, China

Neda Abbasi
School of Engineering and Technology

Tanvir Ahamed

School of Engineering and Technology

Zhen Xu
Zhongtong Bus Holding Co., LTD.

Yang Li
Wuhan Aviation Port Development Group Co., Ltd.



ITEMASEH

Engineering Research and Application

$3EE 118 2025511 BT

F+ & ART AND DESIGN PRESS INC.
=+ 73 ART AND DESIGN PRESS INC.
fw E (RSN ) e

ISSN(O): 2993-2742
ISSN(P): 2995-3154

b #k. 119 S Atlantic Blvd, Suite 300D Monterey
Park, CA 91754

R k. https://www.artdesignp.com

AFIiEA
JUFAST Bt AffFE R B SCE R

P BBAMESORSARES, U, RIS

TR -

LAEBEROESCME R, KATHL. MEERERL. #
PERL, ICHRAL. (5 R MBERIL, Bt FE
BUFE i SR N S 2l e LAt

2. WSCMRABM A ERCREABALT], S TEE
FRAR 7 A (B TEAE, RIS t 4 Y i
Frid AR .

3 SCEAEE AR EMIN SRR, A
EH S L,

4. ESORE MBI AT AR

5 MEE FBRTIRIE, AT A SR

“?ONTENTS

THFI% | ENGINEERING SCIENCE

001

004

007

012

015

019

023

026

029

033

036

039

042

045

049

052

ARTEZBREIREOET REEEM AET
Analysis of Construction Quality Management for Traffic Safety Facilities

in Highway Engineering LuJinyuan
BRX A REETENEREAAR w2
Research on Adaptive Construction Technologies for Highway Projects

in Plateau Regions Yao Yao
1SRt R R TSP AN TS SR R3zfa
Research on the Deformation Characteristics of Support Structures under Special
Geological Conditions Dai Lisi
HARE AR B ATEPFEEAREHRARR K
Research on the Control Technology of Harmful Impurities in the Recycling and Reuse
Process of Residual Electrodes for Electrolytic Aluminum Mi Wenlong
EENERRARNNEYRESLIRASR FhERR
High-parameter Reheating Technology Aids Biomass Energy and

Waste Power Generation Sun Huili
ENBRLU R FIESTERPERL DRI FE¥
Strategies for Reducing Stress Concentration in the Design and Fabrication

of Pressure Wessels Li Weiguang
HEAKHER EBZ-260 BUE B 7E Bl (A0 2h T H AU LBt FF, wiete
Optimization and Improvement of Jiamusi EBZ-260 Roadheader

in Solid Potash Mine Yin Chuanbang, Yang Junhua
BrRIAAL IR TR A SRR =58
Discussion on Technical Control of Bridge Prestressed Construction Li Rui

ETEETHRANET BN EAREERR
ETSRBMHHRMEKIEHEERR Bk
Research on the Full-Cycle Management of Construction Fencing Based

on Smart Construction Site Systems — A Study on Urban Management

in Dongsheng District, Ordos City Shan Xinlong
MRA MR SR ES AR Br—

Research on Optimized Design and Strength Analysis of Hull Structure  Nie Guangning

el {8 R R ET PR BRIE AMER ARER R Eoxfe, KB, SR, TR
Research on Rapid Compensation Technology for Voltage Sags in Enterprise Power
Supply Networks Wang Yonghua, Zhang Yachao, Gao Kaichen, Yu Yao

HSTEREAMUERETIEEE=AERACKETNNARRT BXE

Application Research of Electrical Engineering and Automation Technology in the

Intelligent Transformation of Industrial Detonator Production Line Pan Wensheng
U TRl SRR A EREEE PN BAR, HHiBR
Application of Intelligent Monitoring Systems in Safety

Management for Chemical Enterprises Huang Dayong, Hu Haiying
MOSS 2! FSRU E& ARSI SHR fal L
Design and Research of Sacrificial Anode for FSRU Ballast Tank He Fan
BIM AR 7EfE T AR A AiEE, =B, BL4E, FE
The Application of BIM Technology in the

Construction Process Lu Jiawei, Li Wanjun, Liao Hongyu, Chen Wang
P70 B Z ) AHELE AR A A

BRI ZHA FEE, X4x, HEWK, R
Research on Low-Cost Automatic Welding Process for the Left Door and Right Frame
Assembly of P70 Boxcars Li Chungin, Wen Hongquan, Gan Junlin, Li Xiaona



055 HMEARIREAESERRGEBRANEESNARRS R ST
Analysis of Selection and Application Effects of Green Lubrication Technologies in the Maintenance Process of Iron and Steel
Metallurgical Equipment Wu Fugiong
058 ABRIESHABERIRAZRAMT RRE, A
Analysis of Key Construction Technical Points for High Embankment Subgrade in Highway Engineering Chai Jiafa, Du Yanan
061 AHBIEMEABIBIREEEISTERNEARTR K
Exploration of Intelligent Operation Detection Technology for Electromechanical Equipment on Highways Based on Big Data Zhang Ping
064 WEEF FRRIAETRETRUSHEREIRRIBHE ETRERFREROTER Ef%, ME5E, 8pFIE
Research on Operation Optimization and Energy Consumption Control Strategies for Steam Turbine Units under Variable Operating Conditions amid the Dual Carbon
Goals— A Practice Based on Deep Peak-shaving Requirements Yue Wei, Lu Zhigiang, Tai Ligiang
067 SDTGA6000 &£ B Tl B YR RSBt FRHIR Rz
SDTGAB000 Fully Automatic Industrial Analyzer Application in Coal Quality Analysis Ying Kai
071 K[ BERRMLEHREHAR Ditds, SREEfE, FHEY
Research on Intelligent Soot Blowing Optimization Control System for Thermal Power Plant Ma Zhannan, Wu Huijia, Yu Tengfei
074 REMEMRERSERNNARERS T EpT, BIEE, KR, F8, &8
Application and Effect Analysis of Stabilizer in the Anode Assembly Process Li Chengyuan, Xie Yuyan, Zhang Kun, Wang Pan, Lian Xingiang
077 HFUNLEARTEKF TEENE AL FAERE BME, KB, REH
Application Strategies of Digital Surveying and Mapping Technology in Water Conservancy Project Surveying Cao Xiaowei, Zhang Shuping, Liang Juming
080 A AIHEREZLE 4 RE RGN EiZF
Analysis of the Causes and Preventive Measures for Cracks in Highway Asphalt Pavements Mao Yuandong
083 GPS MERAETENEHHINAHT EREEIG
Research on the Application of GPS Surveying Technology in Engineering Surveying Qiu Zhenhong
EEFFIZ | BUILDING SCIENCE
086 “HEEE - HIBAE —ENRBUHFURFHRETRRSSIR pUES
"Digital and Intelligent Construction - Integration of Architecture and Education”
—Exploration and Practice of a New Digital Teaching Ecosystem for Architectural Majors Liu Xiao
089 AEETANEMEZREHARMUSHEINZTAMMR DR, Et5
Optimization of Hoisting Schemes and Analysis of Construction Mechanical Behavior for Long-Span Spatial Steel Structure Roofs Ma Teng, Wang Dong
092 ETF BIMREMENZIERREMUTRHERARAR RS2, PRRELT, RAMS, Toanes
Research on Virtual Pre-assembly Technology of Steel Structure Building Support System Based on BIM Zhu Guanyu, Yao Shenghong, Wu Dapeng, Shen Ruming
095 BEEEFHEMSREMHNZASREBHIERENAR Senkie, Ea2l
Research on Safe Gas Supply Technology and Hidden Danger Investigation Methods for High-rise Buildings in Urban Areas Chai Bingyan, Cao Kai
098 BREEFMTNERETLESEREDNELHARE TR
Quantitative Application Methods of Green Building Evaluation Systems in Engineering Consulting Decision-Making Tan Jiangling
102 HEREARBRIEWEIMETREEERLCSRESENHISIR i3
Practice of Performance Optimization and Quality Control Mechanism for Joint Connections in Prefabricated Concrete Structures During Construction Lu Kun

JKFIS5#E O TFE | WATER CONSERVANCY AND PORT ENGINEERING

106

109

112

115

KT T ZRERREEFS T RIBF, KREF
Analysis of Construction Process Flow and Quality Control for Sluice Gates Liang Junyu, Zhang Liangqun
BEASERTHAENRREMNNMBEMZARERSRAE HEERA EER
Integration of Internet of Things (loT) Technologies and Enhancement of Leak Point Location Accuracy for Water Supply

Network Leakage Monitoring Under the Background of Smart Water Management Ren Jing
ETHEEMRNKERIHUKRHRAR FhB, EE, ZEE, KB, KB, FH
Research on Dam-Break Flood Routing Based on Numerical Simulation Wang Xu, Wang Bei, Jiang Jingjing, Zhu Ming, Zhang Chuang, Li Kang
REKFITEIZITHRREIR T SHETIEES EINCES
Analysis of Canal Design and Construction Management in Farmland Water Conservancy Project Design Sun Honggin

B F5i®{ETFE | ELECTRONIC AND COMMUNICATION ENGINEERING

118

121

124

127

ATEESEARESNRETMERHNA wmE®
Application of Artificial Intelligence in Information Security Warning of Expressway Yang Yuzhong
ERGIE L thFI S M T h A2 W F Ea
Surveying and Mapping Applications of Remote Sensing Imagery in Dynamic Monitoring of Land Use Zhu Jiang
AT EreiHEB FMEIEN B AR DE IR, g
Construction of an Al-Assisted Personalized Teaching Model for Mechanical Drawing Ma Kun, Guo Feng
FoikinteieAR7E DCS IREM AL HRHIN A ERRA

Application of Wireless Remote Transmission Technology in DCS Alarm Optimization Ren Baotong



o it R A2 T8 2 A B it 1A o e B A

It TIRERRIEAREEAS, #dt #7 448000
DOI:10.61369/ERA.2025110003

AXBRETARIEXBZSRBHNETIREEERR, LERTXERSLRREEENSEY, MEFTER

BERLENRE., SATERZBRSIRRNERSH. SHTENZBEHTUMSEER. BNTHEART
BREIEHmHES, REXRHT/IRYSATNERER, TEQERRARTEBRSLEREEEER. B
ERENREEEAR. MAEMHREEFNE. HFRERENZRIFEE, B ERER, TNEHQEE
TEXBLESMEETERRHUEBNSIRSE, TREENABRZBER,

X @& | NERTE; RRAREISH; BLREREERE

Analysis of Construction Quality Management for Traffic Safety Facilities in
Highway Engineering
Lu Jinyuan
Hubei Chuwei Engineering Consulting and Supervision Co., Ltd., Jingmen, Hubei 448000

Abstract :

This paper focuses on the research of construction quality management for traffic safety facilities in

highway engineering. It first elaborates on the importance of quality management for traffic safety

facilities, such as reducing the likelihood of traffic accidents, extending the service life of traffic

safety facilities, promoting sustainable development in the transportation industry, and standardizing

the market order of highway engineering construction. Subsequently, it proposes several practical

management measures, mainly including clarifying key points of quality management for highway

traffic safety facilities, establishing and improving a comprehensive quality management system,

strengthening quality control over raw materials, and ensuring proper management of installation

quality and procedures. By implementing these measures, not only can valuable practical references

be provided for the construction management of traffic safety facilities in highway engineering, but they

can also facilitate the development of highway transportation.

Keywords :

highway engineering; traffic safety facilities; construction quality and safety management
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Research on Adaptive Construction Technologies for Highway Projects in
Plateau Regions

Yao Yao
Hebei Guangtai Road and Bridge Engineering Group Co., Ltd., Handan, Hebei 056000

Abstract :

Due to complex geological conditions and harsh climatic environments in plateau regions, highway

construction faces numerous challenges, such as frost heave, landslides, hypoxia, and seasonal

construction constraints, which significantly impact project progress and quality. To enhance

construction adaptability and project efficiency, it is essential to adopt scientifically sound construction

techniques and management measures tailored to the unique environmental conditions of plateau

regions. By optimizing construction processes, utilizing appropriate materials and equipment, and

strengthening environmental protection and safety management, the adaptability of highway projects

in plateau regions can be effectively improved, ensuring construction quality and promoting sustainable

development of regional transportation infrastructure.

Keywords :
environmental impact

plateau regions; highway construction; adaptive technologies; construction management;
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Research on the D eformation Characteristics of Support Structures under
Special Geological Conditions
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China Design Group Co., Ltd., Nanjing, Jiangsu 210000

Abstract : Soft soil foundation is mainly composed of soft soil layers such as silt and silty clay, which have
the characteristics of high compressibility and low bearing capacity. In engineering construction, the
excavation of most building foundation pits is located in the silt layer. Due to this special geological
structure, the setting and deformation of support structures in foundation pit construction have
become the focus of construction safety, which has a significant impact on the safety of engineering
construction and the safety of life and property. Special attention should be paid to the treatment and
reinforcement of soft soil foundation to ensure the safety and stability of the project. Therefore, it is
necessary to pay attention to the setting of supporting structures and the deformation of structures
during the construction process, to provide necessary safety warnings and prevention measures for
construction, and to provide guidance and experience for the construction of similar projects in the
future, in order to avoid the occurrence of safety accidents.

foundation pit monitoring; steel sheet pile support; section steel support; silt geology;
deep horizontal displacement monitoring
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Research on the Control Technology of Harmful Impurities in the Recycling
and Reuse Process of Residual Electrodes for Electrolytic Aluminum

Mi Wenlong
Qingtongxia Branch, Aluminum and Power Company, State Power Investment Corporation,
Qingtongxia, Ningxia 751603

Abstract : Although spent anodes used in electrolytic aluminum production possess significant recycling and reuse
value, the harmful impurities they contain, such as enriched sodium, fluorides, metal oxides, sulfur, and
nitrogen, can adversely affect the effectiveness of reuse and pose risks to environmental safety. This
paper elucidates the sources and hazards of these impurities and systematically introduces control
technologies and their applications, ranging from pretreatment and purification processes to reuse,
including mechanical cleaning, pyrolysis treatment, flotation, and high—temperature roasting methods.
The final research findings indicate that by reasonably selecting and optimizing technologies, the
impurity content can be effectively reduced, enhancing the reuse value of spent anodes and thereby
supporting the green development of the electrolytic aluminum industry.

Keywords : residual electrode of electrolytic aluminum; recycling and reusing; harmful impurities;
control technology; joint process
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High-parameter Reheating Technology Aids Biomass Energy and
Waste Power Generation

Sun Huili
Shanghai Electro-Mechanical Design Institute Co., Ltd., Shanghai 200040

Abstract : Against the backdrop of a gradual reduction in electricity price subsidies for the biomass energy
and waste-to—energy incineration power generation industries, enhancing the power generation
efficiency of steam turbines has become a core approach for enterprises to reduce costs and increase
efficiency. This paper focuses on high—parameter reheat technologies for small steam turbines (including
steam reheat, flue gas reheat, and other technical types). Through analysis and technical research
based on engineering thermodynamics principles, it reveals that by optimizing the steam cycle or
introducing intermediate reheat processes, the efficiency of the Rankine cycle can be increased by 4-5
percentage points compared to conventional high—temperature and high—pressure technologies, with a
corresponding reduction in heat consumption rate by 7%—-8%. The study indicates that this technology
offers significant advantages in terms of enhancing power generation efficiency, reducing fuel costs,
and achieving carbon emission reductions. However, its large—scale application faces challenges
such as high initial investment, technical barriers in operation and maintenance, and a lack of industry
standard systems.

Keywords : small steam turbine; reheat technology; waste incineration; energy efficiency improvement;
empirical analysis
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Strategies for Reducing Stress Concentration in the Design and Fabrication of
Pressure Vessels
Li Weiguang
Shenyang, Liaoning 110141

Abstract : Pressure vessels are mainly used in chemical plants and oil refineries to hold gases, liquids and other
substances, and whether they are stable and reliable in the process of use will be directly related to
the safe production of the industry. During the use of pressure vessels, stress concentration problems
may occur, affecting the use of pressure vessels. For this reason, the article will analyse the stress
concentration problem from the perspective of pressure vessel design and manufacturing, and put
forward some solution suggestions, hoping to reduce or eliminate the stress concentration problem
and guarantee the reliable and safe use of pressure vessels.

Keywords : pressure vessel; design and manufacture; stress concentration; reduction
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Optimization and Improvement of Jiamusi EBZ-260 Roadheader in Solid
Potash Mine

Yin Chuanbang, Yang Junhua
JCHX Mining Management Co., Ltd., Kunming, Yunnan 650000

Abstract : With the development of the solid potash mining industry both domestically and internationally, the
application of roadheaders has become increasingly widespread. China began developing and
utilizing roadheaders in the 1960s, and through continuous independent innovation, integration with
practical working conditions, and the absorption of advanced foreign technologies, their manufacturing
technology has reached maturity. However, certain shortcomings still exist when facing some special
working conditions. This paper focuses on the application of the Jiamusi EBZ-260 roadheader
in solid potash mines and discusses recommendations for its optimization and improvement. It
comprehensively explores how to effectively optimize the equipment's structure, reduce its failure rate,
and enhance its actual operational efficiency, with a particular emphasis on addressing the problems
and high—frequency failures encountered during on-site use.

Keywords : solid potash mine; roadheader; optimization and improvement; scraper conveyor star wheel;
first-stage drive unit; air-cooled radiator
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Discussion on Technical Control of Bridge Prestressed Construction
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Abstract :

Keywords :

With the expansion of China's road and bridge construction scale, the application of prestressed
concrete technology has become increasingly widespread. By applying pre—tension to steel bars
(or steel strands), pre—compressive stress is generated in concrete to offset the service stress of
the structure, which can improve the crack resistance of the structure and extend the service life of
components. This paper analyzes the characteristics of this technology, including improving practical
functions (saving materials, reducing cross—sections, and lowering costs), optimizing bridge stress,
and enhancing durability. It also discusses problems in construction such as cracks, blockage of
corrugated pipes and ducts, improper processes, and control of tension force. In addition, it elaborates
on its applications, such as optimizing the selection of steel strands (low-relaxation type as the
mainstream) and anchors, as well as reinforcement technologies (efficiently improving bearing capacity
and saving costs). The research provides support for quality and cost control of road and bridge
projects and helps ensure the stable service of the projects.

road and bridge engineering; prestressed technology; application

515

B R EN R LR R,

B A w5 NE R AR EREN BN et N ) S /5 N W VA Al i Y 7iplet g )

BARMITREIERY, (RIS AL AR Z N H 7 [ S0, B BN M RS L2 4 , DARIE HAE R o AR = A
SRR TR P EEOR T BESE N AR B - A R A, B HAU OGRS TREE M, fEMRR DRI T

YA I .

—. FamADRER L BTG iR

(—) MM HMEHRER T R ITEEDAISCARAE
U M
TR 8055 . R ARHE . TN ) TSR A

U H AR T EOR, MR iR,

PR E AR, F RO PRI ) HA R At ST
BE ARG AL BEIR A | TR LA P i, TR
PREVRTRITRY,  FEARERRIRT R, RN PR R m A, Xt
[ A AR HR ML BE 2 AR, (A5 TR AN M TRl AR R ek
TR TR IR E A AT KRR E AR Y, (RIS

WA B8 (19724.12—), 5, WUk, TRIF, A8, 2@4RATA, HRFW: A%, TRIREILA.

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



BRI AR o

(Z) BB DRFRENIKRI T

bR, WARIRSERR LR FRRAM B IR R 3, RSt
HINTIRREIZ R, AR ETRI US4, #E e
MHELLTZY, UMENRINZ MR altt, B H A%
RGP EER, eRaiie g e, Htih e 58
TR, AT M R A 22 PR 22T TN S A (s o
B, RTINS 5 E AR A 1 B3RS L s iR A A T,
MR FZI RTINS ABGE R RS

(=) HFRm R AT

RS AN 47 T AR ST R 205 PR R A R Bk 1 i
Al FERNERLRE S, TSR AT AR H T R R, AR
TR DTSR S A Hop 55 S OB, DAA T RIS HLANE
RN BRI A AR P TGS P (R P 30 o TR AT 4544
MR EAR

—. mARR T haE R EES

FERF RSN SR T T id R e, S8 0E THORERTT 5 B
JEEIE, AUENTE AR, S S48 22 2 S i A A B R
&, BRI

(—) ZEEWRH

S LT IR A T B JIRAB i BB A ™,
OPERZ— IR BN IR o WTHIWE, FR A E S AT
LTI BOBSEEYT, A BB AR ZE RS T AR N
WBIRIZL, FERER S RIS 4 AL SRR IE N ST o %
it e R TR SR N, (ESTRREE; JUHX T AR
R ERBELARES Y, HAE TR Bl R
RS E 5 2R, BIEEHE A B, R U 2 VR S IR
WA, tha SHEEER SRR, EHEHIEEH5E
BHSPUSHET

(Z) R EEE R

WAUE AT AR IBT S 2 ik, FIE M 2 hi
THRIEARTE N R B in S8 " H—, BT ARE KRR
TSRS E AU (i m2s . B RIS ) , BB R
METHTEREE ST, A, SiEssUs sdn s . #hn
B, NG N, BT, WRURGELA, AR
WO LI BRIE AR, 2 SEOEUE RARZE, JREEdIK
PHBNE NIFEEL, TEIEIE; Ak, B LU B SeR™
AT | BRI N R S, AR R
ANE] B LE R R EE IR, SRR REE
L, TR SRR ARG R R SR R R A R, Gk
LML TUARARIE T

(=) FLEEZE R

Tl B FLIE S 2E R TS 2NN Y . SR G
P ALIT, R R R B R R AR G SR N ()
FEJRBE LI FIRER AT (SR EEARBBHERNT0% ) TSR, |’

eI RS AR ST, B SEILES . EERTE,
g IS, IR T SR B RS, thi )
WAR, Sh SECRE WA e LIE P, AN BELAS TN 4 R
W, EEEIRBLN ) A, SEMTERCR, RN 2 R2EeL
I AR e, SEURSAES:, FEREATUEMEES .

(M) BiEsR AT ZHEMNEE

R I E R AT 2 R AT s TSR 0 45K e T
Z DRIV T2 (RS M T iy T2, Bl Smsied (o
— AN R L RS RS | FLERER, — )
K3~ 5, BERKAELE30 ~ 50m, HEEHAEESEEA
RERfE . TSRS 30m (TN HRGE, SRk EKR BT BN ) 32
FLIBEEFR MR I i 005, el 5 L8 ok A —,
A N AP TR EE T B IR RE A —E R DL

(R) KA @GR RS

SR A 2 R AT P T T I, S0 A A 57 [ 24 e A7
BB dmm, % B T [ 45 S A R AR . BN
o, W AN X — B AR RN, SEN R, HE
REEN N K BUAFAESBE I, HETTE B R SR B R o S 22
EaSl

(77) [T DM Rsk D SR KB H

ISRA S ARHEF TR E AR, RN A S S RS i
BB R ZE, ATRBRE BN A TR R, L R R
e LSBT E, MR SIRES DA RINZIE M, #UE
JIREERTT, AR R BT 5K S AT B2 B ST AL %,
KSR, b7 LA L R 2R S SR B Ak e P Ak
Tk, AISEARIESUEF R IR o

Zi LR, SR TG ERE, 5 SR ) AT R
IHREESE T G, ME, BRI ISR S 5T 4
BRI o

[y

cl

=. HFRNE T RN SRR AR

TEABMFR TR SiEge e MR, BN iR LA
RG24 BRAIRE RN OF B, HHRESE Uk
MR RS 5 “g5inESeet” pimn, mid Rk
TSRS ERG T, SR T REFR S A -, 0B TR
T R S

(—) fEiEEBEIMHESTE

1. R F A B B s RARAL

MLLAERTR LB IO, HI e T B a5 &
BEMREERII 22 TV RE S IR RS . Bl LA i AN e e R
SRR RAARBIEE AL . BREL I AN A2 . N
TR SRS o, ARAABE AN S E N 2 A MRS, AERRIR T
TR SR R 80%, B SRR, HB OIS ARIE=
i AR, SRR AR 3 518 1860MPa,
1000h FASBE < 2.5% (IR T MmN 2 4 8%~10% ) , KHE
FHTPR AN, BERF AR R LR, e A

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 027



T72RlE | ENGINEERING SCIENCE

N TIERC R, H 15.2mm AL BARA5) . RIS,
ETHGESH ST TR, MIERERINTRE, B
B =R s, AT HE R JONK L (R
30% LA b, ZHTRICHME) 5EEMNEZ (KRR S 55
KB ) | (RIASHR A2 4R TSR & AR R

2. TN FT A B eI

B R ERIE TN SR A ez R e, Hotk e B
TR R, TARIRSK RN | A ER BN K 25 2 ) 5
SRR, B EA B TR SR A MUY (e fr=, Jgdseat,
e ) A, P USRS B R (4 ERCE R AL
=0.95) | PRRelifE, pObB TR

W RTEAG “Z DN . . SRR Z
SN T, Rdei e A R (i QM e XM L) |, i
I 1860MPa N4, BAFLEKAIIEALZE 250kN LA b5
TSR AR SR N T A UK T AL e 1 B i B
DA NTIEWRE /N5, 6 SR B AT Al
AR

(=) InE el ArEOFRAT F735 AR Rz FA

FEA LRI IR o, S BT (@B R AT )
PR CoRmh, Bt $h%8 ) sURIIEHE TakIG (BCAiASE ., 3R
SORESST) , HBRE S TR, 2458 R . RIS, ™
B TS 1 SO, BN IR “FshE .
Wk ARHEINE E” RO, RO I R T 5 —— L
B SZ RS A FE N T Y 77, FBI IS Ao R TAER 7T
CBHE. 351) , W2 TR MG, RS ER
BNy, SR TR R S A

TR ME T CRIN R, AMIREE L), T )
TS 25 M RIS T TR 30%-50% (2t HE R 4 A
M15%-20%) , Et% “WizhszJi. B e Bes; mARTA
20%—30%, T JE LR 40%, FATEFH/N,

tRAl, RS TSR s Tl @k, (<5%) + F§

24t

fif = bmin” A G TAENEES D AR 25850
715 RIVEECEREE R I E AN, BIRINE MR KIIRE, W
MRS R D T B, WS WA BT B0 OB (R B2
B

[S

. BRIE

TR SR e LB AR B TR S OBk, X
PETT LA PRE . FER AT iy M A TARE AR LA AN A
PR, HR A S EARI AR - AR FEARIE

MR RORTE, BRI BB I LA RR ] e S
W, BRI ES A E, WA TR AT s 5%
F), WREEIRERZ I T R DR R, AN 9
U, JUSMERELM B AR R M, BRI HRR AE,
MR LRI A (A B ARt . 48T, M L R B 2
BrERE, IREN TG NRSE . REATES B BRI
SERWLE LA % . BRI T ARSIk 5MK
SRR AR R, X LGN ITE TG, R4S
M SMmAME, HENTEET R,

FERORRI ZTE, Wi R UAHE T RS TR (anft
Sei AR N L SR A ), T IR PR IR TR 14
PRUERE; TOTRR INERAEE “LEh%T). SRR, 25750
R IS, sEA RSB T R T e 24y RS
AR, HoRE TR S AR I T E 77 3%, 2R
BEEH - RES E R R T BL.

zi b, NS RTINS GE - BORAOMEL, s A
AEAFAI, SINL LA S, it TadR R m5E
MR . AR IZEA, Tt — el R A TAR
MR R, WIRFEDT AR, S EEM I g s TRt
AR

[1] FURESR . MR TE R AR UL AR R A 7). R S, 2007, (20): 46,

20 70 . RIS T LI TRt I ) R [R5 AR MG (0. RHEZ BT 2009, (25):75.
(31 I . ATRR T, SR L A B AT (). SRR AR L 2007, (14): 205,

[4] BEAR . g B AT SRR N Fr N, AR R (7). AR, 2024, (36):137-139.
[5] 24 . TN J7 IR HRE TR RO AFST (D). 2l | 2024, (35):148-150.

6] 22/ . AR SR L PP, I S R A FE R IDEURATT (1], #27 L2019, (24):137.

(70 X H Sz TR SHARAENRR TR AR (0. 2B (G54 . 42495), 2015, (12): 36-37.

(8] s . ZAMATRER TR R it T AR (). P o (RS S JJ ), 2014(4): 195-195.

(9] JEIZKE . A R AR T, DR it RS (). R TR ROR SRt ,2015(11): 779,
o] #EsE

B TR SRR A AR N AL R ()], A BRSSO 2006(1): 71-73.

(1] 255t . Epihin ARSI RRE R B RBEEMR R G ) OMRRGTERE AT D], iRl (FARRIER ), 2019, 40(3) : 263-268.
[12] R HE . RS P BRI, Rk LA SRR TSR (). IRBE RS, 2024(8):59-63.

[13] B3 . RS TR N, SRR T 2 5 izl (1), B A it A 2023, (31):41-43.

M4 BR RER , £5 . SER AP BIRCEARLE RPN (). Rt 5] 2023, (11):41-46.

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



m&b

FP R S CHE R S i LR e R A PR 5
SRR Wil ZR P DX ko o BRI 5

B
SRS AR KN ERESTEHER, WEh sHRSH 017000
DOI:10.61369/ERA.2025110014

i E ! AEXEREEHEERRIENEERESE, ETSMRBAHARKEHEEPRETIEHEERDE, AR EREE
BXNRAMERE, FMREETEETHRRNETIERESANEERR, BEME “dt} +LoRa” B&HMR
19, SEHBEREMBASHECR, WEESAL. B, FH. FRERENERCEREFR, MEHERLES
EENERETSHNERERSERSE,

X @ i3 @ BEIMRES; BIEY, SRHEE; RHERRE

E

s

Research on the Full-Cycle Management of Construction Fencing Based
on Smart Construction Site Systems — A Study on Urban Management in
Dongsheng District, Ordos City

Shan Xinlong

Dongsheng District Urban Management Comprehensive Administrative Law Enforcement Bureau, Ordos, Inner
Mongolia 017000

Abstract : This thesis focuses on the challenges of construction fencing management in urban settings. Drawing
on the specific issues encountered in construction fencing management within Dongsheng District,
Ordos City, it provides an in—depth analysis of the systemic shortcomings of traditional management
approaches. An innovative full-cycle management solution for construction fencing, based on
smart construction site systems, is proposed. By integrating a "Beidou + LoRa" hybrid networking
architecture, multi—source data sensing technologies, and institutional innovations, an intelligent
management system covering the entire lifecycle—from planning and construction to usage and
dismantling—is constructed. This system offers a replicable practical model and theoretical reference
for grassroots urban governance and management law enforcement.

Keywords : smart construction site system; construction fencing; full-cycle management; grassroots
urban governance
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Research on Optimized Design and Strength Analysis of Hull Structure
Nie Guangning
COSCO Shipping Heavy Industry (Shanghai) Co., Ltd., Shanghai 201913

Abstract :

Optimized design and strength analysis of hull structures are crucial for enhancing the safety and

economic efficiency of ships. By establishing rational structural models and employing finite element

methods to evaluate stress distribution and strength in key areas, potential weak points can be

effectively identified. During the optimization process, the use of lightweight and high—strength materials

enhances structural utilization and reduces energy consumption. The research findings indicate that

reasonable optimized designs not only improve overall strength and stability but also significantly

enhance the service performance and lifespan of the hull, providing scientific support for modern ship

engineering.
Keywords :

hull structure; optimized design; strength analysis; finite element method; safety
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Research on Rapid Compensation Technology for Voltage Sags in Enterprise
Power Supply Networks

Wang Yonghua, Zhang Yachao, Gao Kaichen, Yu Yao
Beijing Shougang International Engineering Technology Co., Ltd., Beijing 100072

Abstract : This paper addresses the practical challenges of voltage sags encountered in industrial production.
By reviewing existing literature, it conducts an in—-depth analysis of the causes and propagation
mechanisms of voltage sags, and systematically evaluates their impact on various types of sensitive
production equipment. Furthermore, it focuses on the research of dynamic monitoring and Dynamic
Voltage Restorer (DVR) compensation configuration technologies, and the effectiveness and
application value of the proposed scheme are verified through specific project cases.

Keywords : voltage sag; graded compensation; dynamic voltage restoration; closed-loop control

515

BEE I A [FE F A REACTT TR RO R, A llny AR L AR H 25, P B He R L O s L A
AT IRER R —o BRE R HER SR M, K BRSO SRR B L & M T, XS
xR AT A ERGA R TR ARG W R L PR AR RN EhE T e SR L, S AR Pl iE i ERA
e, KARAIITR, TEAREARMIERIET, BT R R AR T AL, Ak, BEE m A SUE RIS R, S R
IE BN ARG RIE BT, T, AR MRl s - G ME U B R 2 —, B, W ARa RS, O
ke Ay 2477 AR A AT R R e EE R

T AL 25 P S R S R 5 A P R Bl R RO R SRS RIS, WIRE AT S, SR, EEZH 5
ZIAle WA, JER TR SR TR, BEOER, BRSSO, TR, B IR NN, R
IR BN S , AR DO P RE ML IE T ACE, (M X e e, 2R R e v i A S E A TS B,
AT BRI BE L i, 27 ol REae B R ARSI TR R I, HOZE R 2% (B B iUy e Hageit, . P . i e
R = RIS i AP T0% . 15% . 10% A1 5%, i Ra s s i) R B P i A 70% DLE, B Bhid ™ B A BT g,
SEERMETTHL Y,

Ak, KA AR g A T LU AT LAY B s 8, b= AU RS b iR, b5 [ FE
e DUEIPLeEAsondl, HIRsBR A AUE IR S B 8 %, ERM iy it 7E R 2 P BT L= AR 3 R, TR OB e, e
ERERFSN A BAS, AR R, RS ERURR A TOEIER I0E, EE5 IR

EHEEAMN: EAL (1982—) , F, Wk, AMaA, FEE, KERRITH, FRTRF, FRrE: Lok, Tas TREI

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



—. REFMEZAR (DVR ) #AR

(— ) DVR ##i#

B MU RS S — PR T 7 T B R L b M2
o HERGFEHFER ., EEFoC (E B | IR
AR PUHR A H A . DVR IO T RE A TE UK L R AR T el
FFFIE, BB DU P B 17 R G AAMRE U, AT A5 £ 3
MR FRE .. [N, TR G H] HE P s, . NAESR
By, FEARPLAN S R R R TR A, LR (M R AR
E T N EUR G AR PR IR AR

70, EASNEF DVR 5T EEE P ER A A s 5]
Sk, FEDEFEEATTN:

(1) DVR MM T RE RGN 5

(2) DVR MR BT 5

(3) HHT R I T 05

DVR (W HLES NS E R M HAME R R G m Sk, H
BIE TR AN R Bl RN T b R G HR IR 7 Y
MEEATIERGN AR (BEITBEHREG ) B, REARE
PR GBI TR AR R AR N LR, O A T AR IR B AR O
WHESES, SR, A, HBS o, %R
EE L SHEAROR, BRI RS 5 NI AL, WA
AR M, SRR LA, FEL, TEEESS, EE
SRATCHEAR R A DVR 58, DAEIREEH . FefmkAs ™7,

(Z) ShASEREREES DVR MEAEE

BSOS B A R B ST DVR #2655 06 (0 B i = A
DVR RELIE D, EFAEER A, AR, ASCDLH
1 DVR Sl ey FALSAARRY 25 [ I X sl SR s 19
Y5

fidh fiE e ¥

[E2-1 §48 DVR BT e RIB0E e 5 E
e -1 R, %R T — A DVR S c 2R BE iR

M TR, B, U O R G R R I 4n e
FEfE, U RIRHN R B, U R e
Uy 8 DVR Bt AR B AMERT R, 7, FR A2 R E
i, VS PRI R £ REOR, YR AR FRR AT 10k
FOR, DEUL R HRIEAILT OREIR, YRR AT € ok
R, VSV AU BRI SRR, R SR LT L, R
R, AR AL 7, SRR, AR R e o R
BURER KVL AT KCL 2, TRBATA USSR .

U=U.+1 th (2-1)
.= + v, + _— —
i et Ty T
Ij.=lc+l’l~IL (2-2)
dU,
I.=C £ (2-3)
C A
dl
UDVRzn[UC—n(r,.-I,+Li—’H (2-4)
dt
U,=U+U,p, (2-5)

sz LRTTRE, AR ARSI L L AL, ATIAE DVR
L U

(=) shSEEKREES DVR X

RN DVR RERIOHARZ —, HIERE R E T4
S RIS R SRR SN R PR AR
BRAE . RSN AR AR BUR AR, PP R T B s 2
ST, SR SBURSHIA MR IRTHE.

FIAT, A R B o 4T ARE T s . B
ik SRMIER A ANk Hidh, =R TG
i da BelER Tz %07 S E Sl Park 28 el AT UK
MR d—q FERARARER, ARSI TS B PR AT IR v R HE I
d-a # AR e BT P ER A IR, ISR
AR R TR, DA S A U e, BT PR IR (R
P NANAIPS RIS

—. DVR AR

(—) DVR F=@izmR ik

Tl A= e AR A R SR MBS 5, AT kS
AEFEUEA AP LR IR o ORI HL T B4 1 1o o AUk ek A T
ERMTaSE K, #4 DVRF=iims 58 nE., e
/R, B DVR PR Z N AFEREMN, HAMEREHER, 5
A FE I 2 BT 970 DR A= S o, HA s
HE 525 6 25 208V, 400V, 690V, HMETEE A 0%-130%, i
BN 50/60Hz £ 10%, AW R I [A/NT-2ms,  #MERE 2SN
T 1%, FMEIRITTAE0.4 % 30 ) Z Rl ), Al 25t L 10KVA
% 5000KVA ARG, ks NECT Te8I8E 77T,

175 3 DVR 7= TR SRR —2L fErm s iz 7

—

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 037



T72RlE | ENGINEERING SCIENCE

I, DVR ZF#s i, Ba DC/AC A8 gl Bk h ik
HICTETCH, FER AR R . — BRI RS (B
TESOORIEPIN ), RGEZRMIe A=, FIFAMERERESE, B
AR S B AT R R FAR I AME FE AR U SR
FHABR R, HWHERE S, DVR BTG I 5 At s,

NI Tl 7 ot F T WA T 52 B 0 T WA L 45 A AH [
Mg e Rett, TR =2 T T

AR AR, Hom il e B 5 = [ BE R IUE R —H2k, /i
T P S AT HUR [ I B, ] R R P T RE S R AL
AV PR A i AT P DO 7 ik R S U R 4% 11 ] B Fh R T e 0
TR SR AL P RET, 1 R LR

rE R HLBIAL, LAl [l B T B R AR, RNETERE A
TR E2N T B S 2 A LI 22 & FRLIR] IR 5 2l i i A2k
FERRFE, BT RAICAESRS . BN, AR, AL
S LTF, A, WS hl R myT.

A datn g, WIS AR BT oo, I HER A
Uk, HIRIEE BB RIE, W, R BT REL TR
1, MR L, S A A A S

(Z) ARREREIF LB

BT BT, BN AR R () U B R, TR
UL NG A VA -

L AJitE 10k V R EGe4k L frar i

EXF 10KV HBIHL, WARIEAEFS T AMSERRT R, w Pl
HARRECRA A ENE . AT ORI R 1 RO o (O
BEINAER (A 0.5 R Al A 40 K 08 M E ) |, SRy
B,

2. WHEAT AL AT R o e R (.

RCFEASI AR 1 R LR (8 TE B L e G AT A Al PR i T
PR, APNTFRIH, B HERT B (A R e (R 9 72 200 R PAN, 4
W HE D B — R SR s, BRIL, AR R LR i s
FERSEEINZS 0.2-0.3%0, DR b FERETT

3. BB AT R4 1 [0 B e 58 FAE e

o fftp T A BB R AL, PR BRI 22

253t

a. NPT S e, FEREM R B B R IR, RAE
S, B EAERGEDINITT R, B P S N e
PR Ao KRB BB T

b. TEHR AT el g . WA aR b f T 0, N EGERE Tl
A s i, SCHUAE IR, LI 5 28 DR AT LIl e
Pk, MO&ERAE

4. BB, SIS AT e

f& %8 DVR &2 B ] T400V & FE & 48, ® A 5@k
2500k VA, (HEGABEZR A 2R BT, ML TR B A i,
FEE il R BT HOA Ll [ 5, A SR — {1
[ NN E N D e

a R ERMS TR, WS IR R AR 380V F2fE2k
HLFRPAE S 220V, FE RO (sl FRIR AR, I ML i Hadlit
I A 2k,

b. FLE /N DVR, fEFHIAS e Sl B2 2 [R], (Y
TdE—A/NR R (BT SkVA RIFNH AL TR ) (U5 DVR, 1%
DVR (L MERH R h R, KGR T 5 78 3 % R 7t
=#H DVR AHFEIRIF R

BT ZEDIMINAR N, ST R A O AR T IR I SRR
MR HBFEFE T Al AT T

. BRIE

HURH B L — R IR AR S TR, WL ARERT, R
JAF R s B B M ] & ARSI B 7 R e P BUR
EWSONTIUE, FERH T EXI MR R TT S8, X PP T RS N AT
il R LA NS FNME. [FIN, 700 e ST
WL AR SN, WS A B AR R . AT IR X
WA REN ANTT RSN S0 FAMER ESOR, W TR ET.
A AF= B AR L A AT A TR o

(1] M7 . BB AT S 5] (M), TR B |, 2010.
[2] M, 130Kl . FRRR BB FIRLRAT (1], FMEAR ,2001(03):68-71.

(31 %1, A5, Mk, S ASRACRARGIVA M A RS ). TP LT R 2015, 35(6): 1289-1298.

(4] M WA . DRG], ferh T2z pe i it | 1985.

1513855, IR . BURSATT EFT REIRTL BRI 2R (). ) TR 2018, 37(05): 62-69.

[6] AR . T i R0 FEL BB SR BEURR S AP 44T 0. AILHUR IR L 2014(24):13-14.

[7V3K3CsE ) He RS, &5 ek RO P RORAER R R PR D (). HE L TRR AR, 2010(04): 3-9.

18] REIRTIE 4T3 " SZAE RPN " RRISEAT (T PR 2019, 9(03):11-13.

(O VR, BAEPY , L, & ET R UER BRI / 2RI ALy 3 )], K RLABIERL: ,2020,38(04):171-175.
101 B, 920, XAIAE | &5 ETRERRbRn R M SR PEE T AT 5E (1. UKL 2019, 36(1): 79-87.

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



A TR S H b B AR T 5y~ 2k 3 gefb
sGE H N - ES

EwNE
BEERBEUTIRNBIRATIXES LT, BE RN 362609
DOI:10.61369/ERA.2025110021

i E ! TUIEEE—MEENEREYR, BEFIEEGSRKRM. SREMNER, EREFEFEENER. REM
£, RETFRESFHE, EERSIEREEHURANTHER, AT ISELETENERICKERHTEIN
%, ANEFERNNERSTEREASHURATETIIEEE~AERABETNNATZ, EhaETE~RE
Banftizdl, SRERERNRANNA. REEFRENEEEHE. ANBEEHEEREIEIRERE =T
HENANTES

X 8 | : BSIE; 8tk TUEE; £74%; Sketté

Application Research of Electrical Engineering and Automation Technology in
the Intelligent Transformation of Industrial Detonator Production Line

Pan Wensheng
Yongchun Branch of Fujian Civil Explosives Chemical Industry Co., Ltd., Quanzhou, Fujian 362609

Abstract : |Industrial detonators are a special type of explosive materials, and their production process
is characterized by high risk and high precision. Traditional production lines have such as low
efficiency, poor safety, and unstable quality. However, with the continuous development of electrical
engineering and its automation technology, it provides strong support for the intelligent transformation
of industrialator production lines. This paper mainly discusses the application methods of electrical
engineering and its automation technology in the intelligent transformation of industrial detonator
production lines, including the automatic control of the process, the application of intelligent sensing
and testing technology, the intelligent upgrading of the safety monitoring system, the construction of
human-machine collaborative mode, and data—driven production optimization.

Keywords : electrical engineering; automation technology; industrial blasting caps; production line;
intelligent transformation
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Application of Intelligent Monitoring Systems in Safety Management for
Chemical Enterprises
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1.Qingdao Lingfu Safety Technology Consulting Service Co., Ltd., Qingdao, Shandong 266199
2.Andreas Stihl Power Tools (Qingdao) Co., Ltd., Qingdao, Shandong 266113

Abstract : This paper focuses on the application of intelligent monitoring systems in safety management for
chemical enterprises. It systematically elaborates on the core value and necessity of intelligent
monitoring systems in chemical enterprises, provides an in—depth analysis of their four-tier technical
architecture, and discusses in detail the specific applications of these systems in five key scenarios:
safety monitoring of production processes, management and control of major hazard sources,
personnel operation behavior management, environmental and fire safety monitoring, as well as
emergency command and post-incident tracing. Research indicates that by integrating new—
generation information technologies such as the Internet of Things (IoT), big data, and artificial
intelligence, intelligent monitoring systems enable real-time perception, intelligent analysis, precise
early warning, and efficient collaboration across all elements and processes of chemical production.
This transforms passive responses into proactive prevention, significantly enhancing the scientific and
intelligent levels of safety management, and providing strong technological support for the safe, stable,
and sustainable development of chemical enterprises.

Keywords : chemical safety; intelligent monitoring; Internet of Things; big data
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Design and Research of Sacrificial Anode for FSRU Ballast Tank

He Fan
COSCO (Shanghai) Shipyard Co., Ltd., Shanghai 200231

Abstract : As a storage and re—vaporization installation, FSRU usually berths at the jetty for a long time,
continuously providing clean energy to the shore. Therefore, regardless of whether FSRU serves as a
seagoing vessel or not, the classification society will require using of underwater inspections instead of
dock inspections, meaning that FSRU will not conduct special inspections during its service life. Based
on this, the sacrificial anode of the FSRU ballast tank will not be able to be inspected or replaced in a
timely manner, and its design life needs to meet the service life requirements of the FSRU.

Keywords : FSRU; ballast tank; sacrificial anode; design lifespan
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The Application of BIM Technology in the Construction Process

Lu Jiawei, Li Wanjun, Liao Hongyu, Chen Wang
China First Metallurgical Group Co., Ltd., Wuhan, Hubei 430000

Abstract : BIM technology is more conducive to promoting construction development and management. BIM
technology has become an indispensable tool for modern construction, with better intelligence and
progressiveness characteristics. To further illustrate and clarify the application value of BIM technology
in the construction process, which can accelerate the construction speed and ensure the quality
of the project, the following article analyzes and explains the application of BIM technology in the
construction process.

Keywords : BIM technology; construction management; application
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Research on Low-Cost Automatic Welding Process for the Left Door and Right
Frame Assembly of P70 Boxcars

Li Chungin', Wen Hongquan', Gan Junlin’, Li Xiaona®
1.CSR Meishan Rolling Stock Co., Ltd., Meishan, Sichuan 620032
2.Sichuan Chengdu Textile College, Chengdu, Sichuan 611730

Abstract : Addressing the process challenges of low efficiency, poor forming quality, and significant welding
deformation that increase straightening workload in the manual welding of the left door and right
frame assembly of P70 boxcars, this study conducted a thorough analysis and developed an on-
site improvement plan. An automatic welding production line was established to achieve high—quality,
high—efficiency, low-cost, and low-labor—intensity production goals for the P70 left door and right
frame assembly.

Keywords : welding deformation; automatic welding; reverse deformation; low cost
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Analysis of Selection and Application Effects of Green Lubrication
Technologies in the Maintenance Process of Iron and Steel
Metallurgical Equipment
Wu Fugiong
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Abstract : This paper focuses on the selection and application effects of green lubrication technologies in the
maintenance process of iron and steel metallurgical equipment. Addressing the complex working
conditions of high temperature, high load, and multiple pollutants in iron and steel metallurgical
equipment, it dissects lubrication requirements from three dimensions: working condition adaptability,
component characteristics, and maintenance objectives. It establishes selection principles based on
technical effectiveness, environmental friendliness, economic rationality, and safety compatibility.
Furthermore, it constructs a three—tier comprehensive evaluation model comprising an objective
layer, a criterion layer, and an indicator layer. By integrating the Analytic Hierarchy Process (AHP)
with the entropy weight method to determine weights, and combining indicator quantification and
scoring, it achieves quantitative technology selection. The paper points out four major challenges in
technology promotion: awareness, technology, cost, and policy, and proposes countermeasures from
four aspects: awareness guidance, technological breakthroughs, cost-sharing, and policy support,
providing references for the application and sustainable development of green lubrication technologies
in the iron and steel industry.

Keywords : iron and steel metallurgical equipment; equipment maintenance; green lubrication
technologies; technology selection
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Analysis of Key Construction Technical Points for High Embankment
Subgrade in Highway Engineering
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2.Inner Mongolia Autonomous Region Transportation Science Development Research Institute,
Hohhot, Inner Mongolia 010051

Abstract : To enhance the quality of highway engineering, this paper selects a highway project in a mountainous
area, introduces the basic situation and construction process of the project, and summarizes the key
technical points for the construction of high embankment subgrades from aspects such as preparation
work, earthwork subgrade filling, mixed earth-rock embankment filling, and impact compaction.
Finally, it proposes methods for subgrade settlement observation. Through a comparative analysis
of subgrade settlement and stability after construction, the high embankment subgrade construction
techniques described in this paper are demonstrated to be feasible, providing a reference for future
high embankment subgrade construction in highway engineering.

Keywords : highway engineering; high embankment subgrade; construction techniques; settlement
observation
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Exploration of Intelligent Operation Detection Technology for
Electromechanical Equipment on Highways Based on Big Data
Zhang Ping
Shanxi Transportation Information and Communication Co., Ltd., Taiyuan, Shanxi 030000

Abstract : To ensure the operational efficiency of electromechanical equipment on highways and reduce equipment
failures, this paper utilizes big data as a foundation. After briefly understanding common issues in the
operation detection of highway electromechanical equipment, it conducts research and analysis on
intelligent operation detection technology for such equipment. The research primarily includes: an overall
plan for intelligent operation detection, zero—mean processing, feature extraction through variational mode
decomposition, intelligent operation fault detection, predictive maintenance, and fault diagnosis. Through
this research and analysis, it is evident that by leveraging big data, a comprehensive intelligent operation
detection technology system for highway electromechanical equipment can be constructed, enabling
intelligent real-time monitoring and data analysis of the equipment. Based on the data analysis results,
issues can be promptly identified and resolved, providing reliable data support for subsequent equipment
maintenance. This ensures the efficient and stable operation of electromechanical equipment, meeting
the demands for stable highway operations. It is also hoped that this study will provide reference and
inspiration for relevant researchers and practitioners.

Keywords : highway electromechanical equipment; intelligent operation detection technology; big data
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Research on Operation Optimization and Energy Consumption Control Strategies
for Steam Turbine Units under Variable Operating Conditions amid the Dual
Carbon Goals— A Practice Based on Deep Peak-shaving Requirements
Yue Wel, Lu Zhigiang, Tai Ligiang
Xilingol Thermal Power Co., Ltd., Xilingol, Inner Mongolia 026000

Abstract : This paper systematically investigates the operation optimization and energy consumption control
strategies for steam turbine units under variable operating conditions, with a focus on meeting deep
peak-shaving requirements. It delves into the changes in thermodynamic process characteristics
of steam turbine units under deep peak-shaving conditions, identifies key factors contributing to an
increase in the coal consumption rate for power supply, and reveals their synergistic and amplifying
energy consumption mechanisms. With the core objective of achieving synergistic improvements in
"safety—economy—peak-shaving capacity," an operation optimization model for variable operating
conditions is constructed, incorporating "mechanism modeling + data correction + multi-objective
collaboration," and a constraint system covering physical limitations, equipment safety, environmental
regulations, and operational feasibility is defined. Building on this foundation, a four—tier overall
framework for energy consumption control is proposed, following the approach of "data—driven—
model-supported—hierarchical execution—closed—loop optimization," along with the formulation of
three core strategies. This study aims to provide a systematic and refined operation optimization and
energy consumption control solution for steam turbine units under deep peak-shaving conditions. It
holds significant theoretical guidance and engineering application value for enhancing the operational
economy of thermal power units, promoting grid safety and stability, and facilitating the achievement
of the "dual carbon" goals.

Keywords : dual carbon goals; deep peak-shaving; steam turbine units; variable operating conditions
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SDTGA6000 Fully Automatic Industrial Analyzer Application in
Coal Quality Analysis
Ying Kai
Xinjiang Tianlong Hope Energy Co., Ltd., Changji, Xinjiang 831700
Abstract : This paper introduces the working principle and experimental procedures of the SDTGA6000 fully
automatic industrial analyzer. Precision and accuracy tests demonstrate that the instrument delivers
highly reproducible results, with all measurement errors falling within the certified uncertainty ranges of
reference materials. Comparative analysis with the conventional national standard method shows no
statistically significant difference between the results obtained by the instrumental method and those
obtained by the national standard method.
Keywords : fully automatic industrial analyzer; proximate analysis; testing procedure
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Research on Intelligent Soot Blowing Optimization Control System for
Thermal Power Plant

Ma Zhannan, Wu Huijia, Yu Tendfei
Guoteng Shanxi Hequ Power Generation Co., LTD., Xinzhou, Shanxi 036500

Abstract : As the cornerstone of China's energy supply system, thermal power plants' operational
efficiency and safety directly impact national economic development and environmental
protection. The long-standing issue of ash fouling on boiler heat absorption surfaces
has constrained unit thermal efficiency and reliability, resulting in reduced heat transfer
effectiveness, increased flue gas heat loss, and shortened equipment lifespan. Traditional
soot-blowing methods relying on manual experience or fixed-cycle operations suffer from
irrational timing decisions and excessive energy consumption, making them inadequate for
complex operating conditions. With advancements in process control technology, intelligent
soot-blowing optimization based on heat exchanger models has emerged as a research
hotspot. This technology enhances main steam temperature stability and heat transfer
performance through real-time calculation of fouling thermal resistance changes combined with
dynamic soot-blowing decision—-making mechanisms.

Keywords : thermal power plant; intelligent soot blowing; optimal control; multi-source data fusion
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Application and Effect Analysis of Stabilizer in the Anode Assembly Process
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Abstract : Anode assembly is a crucial step in the production process of electrolytic aluminum, and its quality
directly affects the operational efficiency of the electrolytic cell and the quality of aluminum products.
As an important additive, the stabilizer plays a vital role in anode assembly. This paper reviews the
application of stabilizers in anode assembly, explores their mechanism of action, types, and their
impact on anode performance. By comparing the iron—-carbon voltage drop of anodes cast with
and without stabilizers, the mean iron—carbon voltage drop was reduced by 3.1 millivolts. After
comprehensive promotion and application, a company with an annual output of 900,000 tons can save
approximately 10.3981 million yuan, demonstrating significant economic value.

Keywords : stabilizer; anode assembly; electrolytic aluminum; additive; anode property
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Application Strategies of Digital Surveying and Mapping Technology in Water
Conservancy Project Surveying
Cao Xiaowei, Zhang Shuping, Liang Juming
Guigang City Rungang Engineering Survey and Design Co., Ltd., Guigang, Guangxi 537100

Abstract : This paper focuses on the application strategies of digital surveying and mapping technology in water
conservancy project surveying, aiming to address pain points such as low efficiency, poor accuracy,
and experience—dependent management in traditional surveying methods. The paper outlines its core
technological framework and proposes application strategies throughout the entire lifecycle of water
conservancy projects, including planning, construction, and operation. During the planning phase, a
"unified engineering planning map" is constructed to enable quantitative comparison and selection of
schemes. In the construction phase, a dynamic control system is established through high—precision
setting—out, real-time monitoring, and BIM collaboration. During the operation phase, an "air—-space—
ground integrated" monitoring network is established, leveraging Al for intelligent early warning and
optimized scheduling. Meanwhile, safeguard measures are proposed from four perspectives: standards
and norms, talent development, data security and sharing, and investment benefit evaluation.
Additionally, strategies are offered to address challenges such as technology integration and data
heterogeneity. Research indicates that this technology can significantly enhance surveying accuracy,
construction efficiency, and operational safety, providing crucial support for scientific decision—-making
and benefit maximization throughout the entire lifecycle of water conservancy projects.

Keywords : digital surveying and mapping technology; water conservancy project surveying; full lifecycle
of water conservancy projects; BIM technology
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Analysis of the Causes and Preventive Measures for Cracks in Highway
Asphalt Pavements

Mao Yuandong

Guangdong Nengda Highway Maintenance Co., Ltd., Guangzhou, Guangdong 510000

Abstract :

This article systematically analyzes the main types and causes of cracks in highway asphalt

pavements, with a focus on discussing the formation mechanisms and characteristic manifestations

of transverse cracks, longitudinal cracks, and reticular cracks. The study delves into the causes of

cracks from three dimensions: material properties, construction techniques, and structural design, and

proposes targeted preventive measures. By employing comprehensive approaches such as optimizing

the mix ratio of the asphalt mixture, strengthening construction quality control, and improving preventive

maintenance systems, the anti-cracking performance of pavements can be significantly enhanced,

thereby extending the service life of roads and providing crucial references for quality management in

highway engineering.
Keywords :

highway asphalt; pavement cracks; causes and prevention
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Research on the Application of GPS Surveying Technology in
Engineering Surveying
Qiu Zhenhong
Guangdong Huanyue Survey Co., Ltd., Foshan, Guangdong 528000

Abstract :

GPS surveying technology, with its characteristics of high precision, high efficiency, and strong

adaptability, has become a core technical means in modern engineering surveying. This paper

systematically elaborates on the main features of GPS surveying technology in engineering surveying,

including notable advantages such as ease of operation, precise positioning, and no requirement

for line—of-sight communication. It also focuses on analyzing key application types such as static

relative positioning, real-time kinematic (RTK) positioning, and dynamic relative positioning. Research

indicates that GPS technology not only significantly enhances the automation level and data quality of

surveying operations but also provides reliable technical support for engineering surveying in complex

environments, demonstrating significant engineering application value and promising prospects for

promotion.
Keywords :

GPS surveying technology; engineering surveying; application
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for Architectural Majors
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Abstract : Digital technology is deeply integrated into the entire lifecycle of architecture, driving transformations
in the cultivation of architectural professionals. Addressing issues such as outdated technology, a
disconnect between virtual and real environments, and simplistic evaluation methods in traditional
architectural education, this paper proposes the concept of "Digital and Intelligent Construction -
Integration of Architecture and Education" and constructs a new "four—dimensional integrated" digital
teaching ecosystem. Through practices such as creating a teaching environment that integrates virtual
and real elements, reconstructing a cutting—edge technology curriculum system, innovating task—driven
collaborative methods, and establishing a diversified and dynamic evaluation mechanism, students'
digital literacy, collaboration, and innovation capabilities are effectively enhanced. This model provides
a replicable pathway for cultivating versatile architectural talents in the digital and intelligent era.
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Optimization of Hoisting Schemes and Analysis of Construction Mechanical
Behavior for Long-Span Spatial Steel Structure Roofs
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Group Co., Ltd., Jinan, Shandong 250100
2.Shandong Development Smart Park Investment Co., Ltd., Jinan, Shandong 250100

Abstract : This paper focuses on the optimization of hoisting schemes and the analysis of construction
mechanical behavior for long—span spatial steel structure roofs. It provides an overview of common
hoisting techniques, analyzes the advantages and limitations of each technique, explores the
influencing factors of hoisting schemes, and constructs a comprehensive evaluation index system. In
terms of construction mechanical analysis, the paper elaborates on the basic theory of construction
mechanics, emphasizes the application of the finite element method in construction simulation, and
introduces the method for constructing a refined finite element model throughout the entire construction
process, providing theoretical and technical support for mechanical behavior analysis. Through
numerical simulation techniques, the paper compares and analyzes the differences in mechanical
behavior among various hoisting schemes in terms of component stress distribution, deformation,
and equipment loading. Based on a multi-objective decision—-making approach, it comprehensively
considers objectives such as construction safety, cost, and efficiency to achieve the optimization of
hoisting schemes. The research findings can provide references for the scientific formulation of hoisting
schemes and construction safety control for long—span spatial steel structure roofs, ensuring the
safety, efficiency, and economy of engineering construction.

Keywords : long-span spatial steel structure; roof hoisting; scheme optimization; construction mechanical
behavior
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Research on Virtual Pre-assembly Technology of Steel Structure Building
Support System Based on BIM
Zhu Guanyu, Yao Shenghong, Wu Dapeng, Shen Ruming

Tongling Nonferrous Metals Construction & Installation Steel Structure Co., Ltd., Tongling, Anhui 244000

Abstract :

Due to its excellent load-bearing capacity, good plasticity and toughness, as well as outstanding

seismic performance, steel structure has become an important choice in large—scale construction

projects. For complex joint steel structures, virtual pre—assembly is an important step, which can

quickly identify problematic components. Through virtual pre—assembly, costs are effectively

controlled, and the complexity of operations and risks during installation are significantly reduced. This

study explores the application of virtual pre—assembly technology in the component assembly and

pre—assembly stage, using a precision control system for fitting and correction. With the aid of BIM

technology, precise virtual pre—assembly of the steel structure support system has been achieved.
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Abstract :

With the accelerated development of urbanization, the number of high-rise buildings in cities is

increasing day by day. Ensuring the safe supply of urban gas has become the key to safeguarding

the operation of cities and the lives and property of residents. Based on this, this paper focuses on the

exploration and analysis of two aspects: the safe supply technology of urban gas in high-rise buildings

and the hidden danger investigation, aiming to improve the stability and safety of gas supply. To

provide a scientific basis for the timely discovery and elimination of potential safety hazards, thereby

effectively reducing the incidence of gas accidents in high-rise buildings and contributing to further

promoting the safe and sustainable development of the urban gas industry.

Keywords :

high-rise buildings; urban gas safety; supply technology; hidden danger investigation

515

BREURSUFRTE  SRIURRIR, FEm BRI I R AR OGN RTIG S . (H R
FANZZRA I 43, (AR R A Se a1 2k, RUSTRE AU AL AU H BT TS T 8 1 s, (e B <

PRI A PR SR

41
Zr
P

SHERHEAKINAERE— 5. Ak, EARIHBEFINER TR 2R, FFERRREHEI N, MR A2 IR R

BERA TR A R B B RIS R

—. BEETINERSZEHNRARI

(—) ENEESRERR

X B TR R R S RN, AR RS
o, R SEULR R BT R A L 2, S
SNBSS, WRARRSE IS, ERNEAT, kY
EACHE, ML EAR N R P N P A B B,
BRI AMEE T R RS =0 = R
W, M CETURNE ) (GB50028-2020) , =R
FRA AR R, HHAESIRTHT 2R, SR ER S

TR RKEAZ, HRH O EIFETE + 5% BEHEERA "
AT B R LR G i b — DR, 200 AL
SRR BGE A PID 171 Balif e, BUE 238 2001 F42mh
SELAR GRSk . B RERIE R GER I — SR SR
W, JERE PLC 42 SR SC i RER 16 AT/ HEIUALHE, 254 7 st fi
TR S A SRS SR E] D98 > 0.2MPa/min
W, RGEBNEEI=GRN, — ST, g
sl AN, = St DO AL R e
() HRENSREER
e RSV A R I R R T M 2 S N R 2%, A

M EA: kit (1988.12.26—) , &, Wik, WHREMRA, P&, AH, #Edhmm: BA.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 095



#29RIZ | BUILDING SCIENCE

UL A R 7 A 43 A O AT AR R MR A7) 5 e e i 2 e i 43
B, HR UG R A TSI ppb 4 HBE TR ARG, i
L2 SR R AME R IR E X . {8 5sH R GOR 1L
SEUE SRR, H oA RIS RS s R BT A R, BRI AR N
B FPGA WA SCHIA AT . SIS Rk N, RE0HE
& Modbus—TCP Wit 50ms NFE =R, WME1R, £
PERRA RIS D-SIF IS S0, Sa b, ke
PR, LTAPEPMLIRERETR, FRRRER IR HE 0.3% LU, ke
FEHRTFE +0.8m.
F1: WAL

Wi AL B

Wil 157 £ Modbus — TCP B

Wi 1. s ] 50ms AFERL =GR,

— IS PRI < 25%LEL (SRIETIL)
—TELE fil R R

T AT RS IEAL T 25~50%LEL
TS e EERm Il

ZEHTE AT RS EE > 50%LEL
ZYTEE JABERIERARGITRIE GIS S
(=) HSTERSHPEAR

HEEATHT, 2B Wim B s (] R4 7 1.5 B

WL SR RUEAEEH] + a2 240, ST 5G-MEC %k
AT A SCHUERIE & TR, [RIBRE A PLC 43 # (R F iT H,
LR, VIBEEERA BUTARIZI” , IR s i
W, & 38 R af B bR, SR s S MU e s e
NEARG G, DI SO0 “=&AmpsT 5, —iE
B 278 1 J s A B L S e Bk, 4 PR A TR R S A
BT - WRENE R R, A=A B2 R i E PID (A
IR s e, P RS AR E B R, R ATEX
Ex d [IB TAPFMEFZN AR &, HESRARTE I 2 GB50058H
EMIEE AR (=0.05nf /m?® ) 3k,

—. SEEFIREMSREEHAIERE

(—) BE&RTZE

BRI A AR L e TGS RGO IR, &
S E R ARRAGTT 58, MRG0 H S BT bR, a2 i
No EINBREEAMN, HEARAERIHMEL., JUTP &L
R REEIX SEHEME, R R 22 BT . 22N R s
TE T AE TORIMEIRIR I o 7] I 5 3 7% JB 3L B 0 4 T ) 1 A P
Jilh, R HERR SR BUAR PR B L S A R P Hk, iR
MEBAT T, R B R PR RE . R R
U, MERA BRI A i S IRBI I Dl SRR AT 7 M5
P AR R AR ER RS, I RER R T
LRI AR S5 G R TR A s AP R,
BRI, PR A ORSE TR B R A DO,
WS RN L I, /e, BT ROROE A% L AS R
M, WO SE A T A, B AT R A U L I8

PRSI, ZORME A R “ Py pyie” J5
MsERIAB AR AN, FAE S PR RSB RNE W, h/Es:
LA P SR A S

2. FERFMAEeE

ke B .
LE BT Kotz R
EyETR SR, AT A AR TR,
g ML e ey AL 0 %
BT C“ ﬂ; L N 2o N v
W A, T WWE;%W W fomisim, S,
s g ﬁﬁW%Lme WX, 2R,
AR
b R
e, PO i,
TOmE B e o BACCRELGHIE

(=) Bl s

FREFRR AT RN TR S A RARR, Kt
WAL AT RIS . 2R AT (LS Ll B,
R ARG T M I 2 T S A R e I TR R e, Y
IR 5emt LEL (JRIETRR ) it SLE B B Bl & 7 R
T ST AR Pl 75 2R He 0 Sl iy, @i e ek AR 1 i
LT B A B AR, IR ) B R BT AR i L5 55
FEEORH 30 43, vl BN 25 5 7 i g 00 JE2 A R (i <8 Jam A JE2 /g ol
o AT RE T SR B AR, RIS R F st
NELE W, 43 Bod st — I Ta] i b £ i o TR 67 R
AL, ISR S B A53% T 50em R BEAS I A, EE A
MBI RREER S5 X, AR T S AR
WEFZRE RS, )BT R EE T BT SR
ER IS, RS E G, — R (e >
25%LEL ) SEHISEHEDKIRIT S, TR (A mZE > 10%) JHEh
iTHEERIE Y, =0 (Jplusss > 0.3mmy/ 47 ) il TE #fE #1
Pl

(=) BRRERERE

BRSPS AT IR SR, KR
RN AERESTAT S H AT I PR, mrE s
CERCIAT A OB ARRIE . AR . AR
PR AR B, EROKSHWIEE . EREERRE. 'R
TTEPITERE . il g sedett ) o /i A UM B & 20MAE S
PR BIREIN, KA R IT RS RS I R I, Rk
FHFR D AL IRAG I AR R B S BB ST H P Z23E MR
e ) 7 Pl SRVA N 2 - W 3 D e e
TR, 5 A BN AR AR R MO R 2 U o B A @ RIS,
B R - R - AT IR, RO TR SRS
B, KRS 1200 7B, TR et gz,
R T RS R, N T B M RS
— XS, SR CRESOEAI + BUAERT BRI, K E
PSS . R O SR IRE, JRgh W — 35 -
ERRET AERF . SRS HERENRR, BRI
XA B, G IE T S A

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



() BEFRBENREHETZE

HHT, mEERR TR RN R B2 R,
AR EEF WL FE R EAUE, KA eME RS
SN A B RS 3 A, R TC A SN A MR R R AR
wr R AL IR + NI RUEEHREL,
GHEIIRREE BT AR EESSE, RS RS EEE
JEREPR M AR SRIE RS EE, R & 2 AR R
M2 AERIEAE . AR TRAL SR B Bt SR T bR N (6 D 50k
BRI, 18 ] LS AR B &, MR AR S
ERRIEPPAEAERE . FE RS TUE AT A, SRR G HRIE Y]
e, TR AR M4 (CNN ) JRBUS[RREE, JSuiss &
AEREIZM % (LSTM) fFE I AP, s iE > ok
I FE ST U s P P B TR 2R RGTER BB A HOR,
S, AR A MR S RSO SE RS OC ZR, R R e
T H W EIRE BRI, ARSI 2R BENS], WA

243k

RO T H T N E A T 2 2R SRR R . TR R CE R =
R T TR R T, SEBLRR AR I S () 445 46 22 30
W, AR R RS S T 62%, AR T BT XS Ri(E 4>
Wiz R IR AR o

. BRIE

T B U 2 I DR E R S TR,
KAZNHHIFAEREM AL R mBEESUR e
TV AR TR, A=A R 2 531%
EAEHT, AR TBORIARZAL T RIFAIE IR,
HR BRI e RS G I RIS, Ot
SRR SR LA o R SR AL T SR A HH RS 22 4 et

(1] ZHEN | S840, | prttsy . m ERSUR S IR 54830 (0], RIS 2022, (10):67-69.
21076 | BaoR | BRET . R TR I R 2 T HORIIFSE (1), HhoEsg | 2025, (06): 142-144.
[3] 27145 . BRpEIEAC= Il B 4 A A U o BIM BN (J]. SR T. L2023, 45(10):2152-2155.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 097



#29RIZ | BUILDING SCIENCE

LB PHMA R AL TRASE W PUR TP B mA e 548

BT
BREEIREEBIRAS), EK 400020
DOI:10.61369/ERA.2025110026

ANREFSRFIFNAERELESARKZDNELNA, EEBRITNEZERRT B, HEEEEHRERHEE
FEEZ, WESRFINERHTENMRITSENL, BIHNMEHREBLEES REMNEL. HXNEL. FEL=%,
B@NENSTNMESAER, HEE “BiF - &iF - 227 REXER, RRREARRS, BRIESAEHNER
BEERENAER, NERNSATHERRMBRELSRHER . RERAIERESFEEFS5RENER; ARG
S5HH Rt ER TR M, MRREAFRERATR; BRIBRITSRIGFEMNRACSE. BUITRRERE
gitHEM; BISEEMREREETS. RAMERIRRMEREIR, FRRAANKEST. SERRERL. T
EMSNEITGE =0 BUER, FRIRRAANETEH. SEHPR. NERE DR, ARBEERELEL.
MEERIBZSEENA, EREEFTNMESTAARASEREZESRR, BHTESASURESESNHES
Kiko

FEEFIFNER; TRESARE; BHNA; Bi5 - KiF - HERET

Quantitative Application Methods of Green Building Evaluation Systems in

Abstract :

Keywords :

098 | Copyright © This

Engineering Consulting Decision-Making
Tan Jiangling
Mingke Construction Consulting Co., Ltd., Chongging 400020

This paper focuses on the quantitative application of green building evaluation systems in engineering
consulting decision—-making, aiming to address the disconnection between evaluation and practice and
provide a scientific pathway for decision—-making throughout the entire project lifecycle. It quantitatively
analyzes and transforms the green building evaluation system, categorizing evaluation indicators
into three types based on their quantitative attributes: absolute quantification, relative quantification,
and semi—quantification. It clarifies the dynamic value-oriented role of weights and constructs a
"indicator-data—model" mapping relationship to form a closed-loop decision-making system. A
quantitative decision—-making application framework is established for all stages of engineering
consulting. During the project planning and feasibility study phases, green objectives and investment
allocations are determined through threshold analysis and weight prediction. In the schematic design
and preliminary design phases, technical solutions are selected using comparison matrices and
marginal benefit analysis. During the construction drawing design and bidding phases, parameters
are refined, and quantitative evaluation criteria are established to ensure design implementation. In the
construction and operation phases, monitoring platforms and degradation early warning models are
utilized to ensure performance compliance. Three core quantitative models—cost-benefit analysis,
multi-objective decision optimization, and uncertainty and risk assessment—are detailed to address
issues of cost-value balance, multi-objective conflicts, and risk early warning, respectively. Through
system quantification, stage framework construction, and model application, this study upgrades the
green building evaluation from a static tool to a dynamic decision support system, aiding engineering
consulting in maximizing the comprehensive value of projects.

green building evaluation system; engineering consulting decision-making; quantitative
application; indicator-data-model mapping
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Practice of Performance Optimization and Quality Control Mechanism for
Joint Connections in Prefabricated Concrete Structures During Construction
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Abstract : This paper focuses on the joint connection performance and quality control of prefabricated concrete

Keywords :

structures during the construction phase, aiming to enhance the reliability of joint connections and the
overall structural performance. It systematically analyzes the construction techniques of mainstream joint
connection technologies, including sleeve grouting, grout—anchored lap splicing, composite components,
and bolt connections. It also specifies the core objectives and acceptance criteria for joint connections
during construction, such as load-bearing capacity, stiffness, ductility, durability, and seismic performance.
Based on the "man-machine—-material-method-environment-measurement" systems engineering
model, the paper comprehensively identifies key factors affecting the quality of joint connections and
qualitatively assesses the negative impacts of typical quality defects, such as insufficient grouting, steel
bar misalignment, and poor bonding, on structural performance. This reveals the necessity and urgency of
quality control. On this basis, an innovative integrated mechanism for performance optimization and quality
control of joint connections throughout the entire process of "pre—construction prevention—in—process
control—post-construction improvement" has been established. Practical applications demonstrate
that this integrated mechanism can significantly enhance the stability and reliability of joint connection
construction quality, effectively prevent quality defects, and ensure that structural performance meets
design requirements. It provides systematic technical support and a management paradigm for the
high—quality development of prefabricated buildings.

prefabricated concrete structure; joint connection; performance optimization; quality
control
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Abstract :

As a crucial component of water conservancy projects, sluice gate engineering's construction process

and quality control directly impact the safety and durability of the project. During construction, it is

essential to comprehensively consider key aspects such as foundation treatment, concrete pouring,

and gate installation, and to reasonably formulate construction sequences and technical measures.

Quality control in construction permeates the entire process, from raw material selection and

construction equipment configuration to the execution of process flows and finished product inspection.

By establishing a stringent quality management system and standardized operational procedures,

common quality issues can be effectively prevented, and the overall quality level of the project can

be enhanced. Scientific construction techniques and refined quality control strategies are pivotal for

ensuring the smooth implementation of sluice gate engineering.

Keywords :

sluice gate engineering; construction process; quality control; concrete pouring; gate installation
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Leak Point Location Accuracy for Water Supply Network Leakage Monitoring
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Abstract :

This paper focuses on the issue of leakage monitoring in water supply networks under the context

of smart water management. Addressing the current situation where leakage restricts the efficient

operation of water supply systems, it investigates strategies for the integration of Internet of Things

(loT) technologies and the enhancement of leak point location accuracy. This study provides a robust

technical reference for the precise monitoring and efficient management of water supply network

leakage under the smart water management framework, facilitating the intelligent upgrade and efficient

operation of water supply systems.
Keywords :
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smart water management; water supply network; leakage monitoring; Internet of Things (loT)
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Research on Dam-Break Flood Routing Based on Numerical Simulation
Wang Xu, Wang Bei, Jiang Jingjing, Zhu Ming, Zhang Chuang, Li Kang

Huai'an Water Conservancy Survey and Design Institute Co., Ltd., Huai'an, Jiangsu 223001

Abstract :

Dam-break incidents in reservoirs often trigger large-scale flood disasters, posing severe threats

to downstream lives, properties, and the ecological environment. Through numerical simulation

techniques, the propagation paths and evolution processes of dam-break floods can be effectively

reconstructed, enabling the analysis of key parameters such as peak flood flow changes, flood level

evolution, and arrival times. The results indicate that the flood propagates rapidly with prominent peak

flows, and the extent of impact varies across different downstream cross—sections. The inundation

range is closely related to topographical conditions. The research findings provide a reliable basis for

flood risk zoning and hold significant practical value for disaster prevention and mitigation planning, as

well as emergency management.
Keywords :
and mitigation

reservoir dam-break; flood routing; numerical simulation; risk zoning; disaster prevention
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Analysis of Canal Design and Construction Management in Farmland Water
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Abstract :

In the process of national economic development, the agricultural economy occupies a significant

proportion. In recent years, China has continuously increased its support for rural industries, striving to

enhance the modernization level of agricultural production and lay a foundation for the development

of the agricultural economy. During the development of the agricultural economy, farmland water

conservancy projects serve as crucial infrastructure. To meet irrigation demands in agricultural

production, it is essential to carry out effective engineering design, particularly adhering to design

principles during canal design and enhancing construction management efforts. This paper primarily

analyzes canal design and construction management in farmland water conservancy project design,

providing a guarantee for agricultural production.
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farmland water conservancy project; canal design; construction management
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Application of Artificial Intelligence in Information Security
Warning of Expressway
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Abstract : Artificial inteligence enhances the informatization and safety early—warning systems for highway
engineering, improving both accuracy and timeliness. By leveraging intelligent algorithms to deeply
analyze engineering data, it enables rapid identification of potential safety hazards. Machine learning
models predict accident probabilities, issue timely alerts, and perform real-time monitoring with
adaptive adjustments, providing comprehensive safety assurance for highway construction. As
digital twin technology and generative Al become increasingly integrated with early—warning systems,
they can establish full lifecycle safety management models that accurately simulate risk evolution
processes. These systems automatically generate response strategies while coordinating with cost
management, schedule control, and smart city platforms. This integrated approach achieves "safety—
benefit-regional coordination" across multiple dimensions, driving the advancement of intelligent and
unified safety management in highway engineering.

Keywords : artificial intelligence; expressway engineering; information security early warning system;
application
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Surveying and Mapping Applications of Remote Sensing Imagery in Dynamic
Monitoring of Land Use
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Abstract :

Remote sensing imagery, characterized by its extensive coverage, high update frequency, and good

data accuracy, demonstrates significant advantages in dynamic monitoring of land use. Through the

acquisition and interpretation of multi-temporal remote sensing data, it is possible to promptly grasp

changes in the spatial patterns of land use types, identify dynamic transitions among elements such

as cultivated land, forest land, and construction land, and provide a scientific basis for analyzing the

evolution of regional land use structures. Additionally, by integrating Geographic Information System

(GIS) technology, multi-dimensional comparisons and trend predictions can be achieved, offering

technical support for the rational allocation and sustainable utilization of land resources. This approach

holds important application value.
Keywords :

remote sensing imagery; land use; dynamic monitoring; surveying and mapping applications
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Construction of an Al-Assisted Personalized Teaching Model for

Mechanical Drawing
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Abstract :

Keywords :

Mechanical drawing, as a core course in engineering education, directly influences the cultivation of
students' practical engineering abilities. This paper focuses on the construction of an Al-empowered
personalized teaching model for the mechanical drawing course. Based on core Al technologies and
personalized learning theories, it delves into the characteristics of mechanical drawing instruction and
the individualized needs of students. The paper elucidates the significant advantages of this model in
three aspects: enhancing teaching efficiency and quality, precisely adapting to learning differences,
and promoting the sharing of educational resources. Emphasizing student—centeredness, intelligent
assistance, and continuous optimization as guiding principles, it proposes a teaching framework
encompassing four functional modules: learning characteristic identification, intelligent resource
recommendation, learning path planning, and process monitoring and feedback. Additionally, it
clarifies implementation safeguards, including teacher transformation, student ability development, and
technological environmental support. The aim is to accumulate strength for innovating the teaching
approach of mechanical drawing and achieving large—scale personalized instruction.

artificial intelligence; mechanical drawing; personalized teaching
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BEE TR BB MEE DAL USRI Z A, DCS IRERJEENSHEYENRSHEN, SEFERREES. W
MEKFOE, ARENETLETERARNSERSBMRANLEZE (MS-Opt) , BEESREZMMZISAEN
BAR, ik DCS IRERFKAIMAE, SLINERKRE, MS-Opt IRIREEREE 1.32%, SLEMETIAXZ98.7%, Mzt
B7453%#, MS-Opt EE AR ER FNREFRISRENITTERIFEEE, EXMRELCPINRAENRS, MS-
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Tl ERRERMILR; DCS REM(L; SEATHAR; BUERS

Application of Wireless Remote Transmission Technology in
DCS Alarm Optimization

Ren Baotong
Yankuang Guohong Chemical Co., Ltd., Zoucheng, Shandong 273500

Abstract : With the widespread application of wireless sensor networks in the industrial sector, DCS alarm
systems often encounter issues such as high false alarm rates and long response times when dealing
with high—dimensional data and noisy environments. This study proposes a multi—-sensor collaborative
optimization algorithm (MS-Opt) based on wireless remote transmission technology, which optimizes
the performance of DCS alarm systems by integrating decision tree and support vector machine
techniques. Experimental results indicate that MS—Opt reduces the false alarm rate to 1.32%, achieves
a classification accuracy of 98.7%, and has a response time of 45.3 miliseconds. MS—Opt maintains
low computational resource consumption under high loads and demonstrates excellent potential for
application in real-time alarm optimization. The MS—Opt algorithm can provide an effective solution for
DCS alarm optimization.

Keywords : wireless sensor networks; DCS alarm optimization; real-time monitoring; data fusion
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