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Analysis on Optimization of Construction Technology and Enhancement of
Durability for Highway Asphalt Pavement

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

Abstract :

As a crucial component of road transportation, highway asphalt pavement's construction technology

directly relates to the pavement's durability and performance. This paper systematically analyzes

the key aspects of asphalt pavement construction technology, including raw material selection,

construction equipment, and process flow, and explores optimization measures in conjunction with

modern technological approaches. Additionally, it proposes corresponding technical improvement

pathways in response to environmental and traffic factors affecting pavement durability. The aim is to

enhance the overall quality and lifespan of highway pavements, reduce maintenance costs, improve

traffic safety, and provide references for highway construction.
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Analysis of Double-Layer Paving Construction Technology of SMA
Asphalt Pavement

Liu Xinyu, Wan Jinsuo
Dezhou Highway Development Center, Dezhou, Shandong 253000

Abstract : During the construction period, SMA asphalt pavement will face some problems, such as loose bonding
or even separation between layers. If it is not solved in time, the durability of SMA asphalt pavement
will be affected. In order to solve the above problems and improve the durability of pavement, this
paper will introduce double-layer paving construction technology. Based on SMA asphalt pavement,
this paper studies the technical points of double-layer paving construction from the aspects of
mixing, paving, rolling, joint treatment and quality inspection, and finds the appropriate quality control
countermeasures for construction technology. The research results show that during the construction
of SMA asphalt pavement, the double-layer paving construction technology can improve the pavement
compactness and rutting resistance, ensure the integrity and durability of SMA asphalt pavement, and
extend the service life.

Keywords : SMA asphalt pavement; double-layer paving construction technology; construction quality;
durability
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Analysis and Countermeasures of Asphalt Pavement in High
Temperature Weather
JiHaijun
Jiaozuo City Highway Business Development Center, Jiaozuo, Henan 454000

Abstract : With global climate warming, extreme high—temperature weather occurs frequently and continuously,
leading to increasingly severe and prevalent rutting distress on asphalt pavements. This not only affects
the comfort of driving and riding, reduces the service life of asphalt pavements, but also poses serious
hidden dangers to traffic safety. This paper focuses on analyzing the causes of rutting distress on asphalt
pavements from aspects such as the characteristics of asphalt materials, the sources of high temperatures
on pavements, and the positional characteristics of ruts. It proposes targeted measures to mitigate and
prevent rutting distress on asphalt pavements, including reducing the temperature of asphalt pavements,
optimizing various construction processes, strictly controlling the quality of raw materials, implementing
multiple measures to lower pavement temperatures, and rigorously monitoring construction quality.
Additionally, it analyzes and discusses the pros and cons of new materials, processes, and technologies
aimed at addressing rutting distress on asphalt pavements under high—temperature conditions, providing
ideas and references for engineering and technical personnel.

Keywords : hot weather; unstable rut; analysis and countermeasures
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Construction Schedule Management and Coordination Mechanism in the
Renovation of Old Residential Communities

Li Chen
Tianjin Hebei District Real Estate Service Center, Tianjin 300140

Abstract : The renovation of old residential communities is a crucial initiative aimed at improving people's
livelihoods and enhancing urban living quality, yet its construction process faces multiple challenges.
In past practices, three core issues have emerged in schedule management: project delays, poor
sequencing of work processes, and outdated management methods. On the coordination front,
challenges include unclear responsibilities among stakeholders, ineffective information communication,
and frequent construction conflicts. Additionally, unforeseen circumstances such as natural disasters,
safety incidents, and policy changes also pose threats to project progress. To address these issues,
this paper proposes targeted solutions. For schedule management, it advocates formulating scientific
construction plans that consider residents' needs and employing advanced tools such as BIM and
earned value management for dynamic monitoring. Regarding coordination mechanisms, it suggests
clarifying the responsibilities and rights of government, construction, design, supervision, and residents,
establishing a diverse online—offline communication platform, and setting up rapid response teams for
conflicts. For handling emergencies, it recommends developing contingency plans based on principles
of specificity, operability, and dynamism, and optimizing them through regular drills. These measures
form a closed-loop management system that can effectively ensure the efficient and orderly progress
of old residential community renovation projects, reduce conflicts, and enhance the overall benefits of
the renovations.

Keywords : renovation of old residential communities; construction schedule management; coordination
mechanism; communication platform
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Treatment and Maintenance of Steel Structure Coating of Large Span Steel
Box Girder Suspension Bridge
Wu Yanhong

Yunnan Yunling Expressway Engineering Consulting Co., LTD. Kunming, Yunnan 650200

Abstract :

This study focuses on the 628—meter main span of the Pulte Bridge, a steel box girder suspension

bridge. It investigates coating detachment and corrosion issues identified in 2023 at critical components

including main cables, stiffener box interiors, exterior maintenance channels, wind nozzle slopes, and

railing bases. The analysis identifies root causes stemming from environmental erosion, construction

defects, and material aging. The research proposes a differentiated treatment strategy encompassing

surface treatments like sandblasting, customized coating repair systems, and comprehensive lifecycle

management strategies including daily monitoring, periodic maintenance, and emergency response

protocols. Through rigorous testing, the study ensures coatings meet durability requirements and

achieve performance standards post-repair, providing practical guidance for coating treatment and

protection of large—span steel box girder suspension bridges.

Keywords :
maintenance strategies

long-span suspension bridge; steel box girder; coating defects; treatment techniques;
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Construction and Analysis of Green Construction Evaluation System in Civil
Engineering Management

Lin Long
No.1 Branch Company, China National Petroleum Pipeline Engineering Co., Ltd. , Langfang, Hebei 065000

Abstract : Against the backdrop of the "dual carbon" goals and the transformation of the construction industry,
green construction has become the core path for civil engineering to move towards sustainable
development. A scientific evaluation system is a key support to ensure the implementation of green
construction and enhance the effectiveness of project management. Focusing on the integration of
the green construction evaluation system and civil engineering management, this paper conducts
a review from three dimensions: theoretical foundation, existing problems, and construction paths.
Firstly, it defines the core concepts and theoretical support elements of the green construction
evaluation system. Then, it analyzes the shortcomings of the current system in indicator design,
operation mechanism, and practical implementation. Subsequently, it proposes construction strategies
from three aspects: optimization of the indicator system, improvement of the operation mechanism,
and empowerment through technology integration. This paper provides theoretical references for
the optimization and application of the green construction evaluation system in civil engineering
management.

Keywords : civil engineering management; sustainable development; construction path
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Application of Modern Management and Maintenance Technology of CNC
Machine Tool Equipment

Li Shenglan
Dongfang Electric Co., Ltd., Deyang, Sichuan 618000

Abstract : As core equipment in modern manufacturing, the operational stability and maintenance efficiency
of CNC machine tools directly impact production effectiveness. This paper systematically explores
modern maintenance management technologies for CNC machine tools, focusing on the application
mechanisms of condition monitoring, data—driven fault prediction, intelligent maintenance decision
support systems, and preventive maintenance strategies. Through analyzing typical failure cases
such as hydraulic system pressure abnormalities, servo motor malfunctions, and tool magazine
positioning failures, the study demonstrates the significant advantages of modern management
technologies in rapid fault localization, precise repairs, and system optimization. The research
indicates that maintenance management models based on data analysis and intelligent technologies
can substantially enhance equipment reliability, reduce downtime, and provide technical support for
equipment lifecycle management in the context of smart manufacturing.

Keywords : CNC machine tool; maintenance management; condition monitoring
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Analysis of Construction Management and Cost Control in
Building Construction

Su Yao
Rizhao Jinlan Urban Development Co., Ltd., Rizhao, Shandong 276800

Abstract :

This paper examines the interdependent relationship between construction project management and

cost control in building engineering. Addressing common challenges in modern project management—

including inadequate adaptability to dynamic environments, market price volatility impacts, and design—

construction disconnection—this study proposes strategic solutions through three key dimensions:

establishing a dynamic collaborative management system, implementing price risk early—warning

mechanisms, and adopting integrated design—construction models. These approaches aim to provide

actionable references for achieving synergistic improvements in both management efficiency and cost-

effectiveness within building construction projects.
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housing construction engineering; construction management; cost control; method
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Analysis of Technical Key Points of Foundation Treatment in Expressway
Bridge Construction
Wei Wei, Wang Zhejian
Zhejiang Jiaogong Hongtu Transportation Construction Co., LTD, Hangzhou, Zhejiang 311305

Abstract : As the load-bearing foundation of the bridge structure, the stability of the foundation of expressway
Bridges directly determines the safety performance and service life of the Bridges. This paper
takes the foundation treatment of expressway Bridges as the research object, and combines the
engineering characteristics of different geological conditions (soft soil foundation, rock foundation,
fill foundation) to analyze the core problems that need to be solved in foundation treatment, such
as insufficient bearing capacity, settlement deformation, and anti—skid stability. Based on this, the
applicable scenarios and operational key points of commonly used treatment techniques such as the
replacement and filling cushion method, drainage consolidation method, composite foundation method,
and grouting reinforcement method are systematically sorted out. The technical control difficulties
during the construction process (such as settlement monitoring, compaction degree control, and slurry
ratio) are mainly discussed, and targeted optimization suggestions are put forward, aiming to provide
technical references for the foundation treatment of expressway Bridges. Ensure that the foundation
meets the load-bearing requirements and long—term stability demands of the bridge structure.

Keywords : expressway bridge; foundation treatment; soft soil foundation; composite foundation;
settlement monitoring; bearing capacity
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Research on the Control and Optimization of Construction Technology in
Architectural Engineering
Wei Bing
Party School of the CPC Tianjin Municipal Committee, Tianjin 300450

Abstract : As the construction industry advances towards high—quality development, the control and optimization
of construction technology have become crucial for enhancing project quality, ensuring construction
safety, and improving resource utilization efficiency. Based on the current development status of the
construction industry, this study focuses on the control and optimization of construction technology
in building projects. It systematically analyzes key issues in construction technology control, including
ineffective process control, disconnection in technical disclosure, and obstacles in applying new
technologies. A four—pronged optimization strategy is proposed, which involves establishing an
informatized dynamic control system, promoting standardized and precise operations, creating
a technological innovation incentive mechanism, and strengthening the cultivation of professional
technical talents. The research indicates that through the deep integration of technical control and
management, the construction industry can achieve a transformation from extensive management to
refined construction, thereby providing technical backing for the sustainable development of the sector.

Keywords : construction technology control; technology optimization; building projects; BIM technology;
standardized management
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Interference Factors and Suppression Strategies in the Metrological
Verification Process of Pressure Sensors

Kong Jianzhong
Zhalait Banner Product Quality Inspection and Testing Center, Xing'an League, Inner Mongolia 137600

Abstract : Defects in the equipment's inherent performance or suboptimal condition can directly affect verification
accuracy. Unstable output from the standard pressure source, with pressure fluctuations exceeding
permissible limits, may lead to distortion in the verification reference. Issues such as zero drift or
sensitivity attenuation in the sensor itself can cause measured data to deviate from actual values.
Insufficient precision in the signal acquisition module of the verification instrument, along with flaws in
data processing algorithms, may introduce errors during signal conversion and analysis. Prolonged
calibration duration can result in the failure of value traceability, which is also a significant source of
interference.

Keywords : pressure sensor; metrological verification process; interference factors; suppression strategy
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Design and Implementation of a Statistical Analysis System for Auxiliary
Material Consumption in Cigarette Making and Packing Machines
Wang Yongcai, Li Jinlong
Ulanhot Cigarette Factory, Hongyun Honghe Tobacco (Group) Co., Ltd., Xing'an League, Inner Mongolia 137400

Abstract : To address the issues of low statistical accuracy in auxiliary material consumption and the inability to
integrate with workshop management systems in the existing cigarette making and packing machines
in a cigarette factory's rolling and packing workshop, a set of statistical analysis system devices for
auxiliary material consumption in cigarette making and packing machines has been designed. This
device consists of a display control section and a support frame section. By collecting equipment
pulse and phase signals through PLC, combined with optocoupler conversion and sensor detection
technology, it achieves precise statistics on the consumption of various auxiliary materials such as
bobbin paper and tipping paper for the cigarette making machine, as well as multiple types of auxiliary
materials for the packing machine. Practical verification has shown that the system achieves a
statistical accuracy of 99%. It can complete data collection and integrate with the workshop MES
system and auxiliary material management system without modifying the original equipment programs
or affecting production, significantly enhancing the level of workshop management informatization and
reducing the workload of statistical personnel.

Keywords : cigarette making machine; packing machine; auxiliary material consumption; PLC control;
statistical analysis system; data integration
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Research on Preventive Maintenance Management System for Chemical
Automation Instruments

Liu Haitao
Meijixing Supply Chain Management (Heilongjiang) Co., Ltd., Daging, Heilongjiang 166200

Abstract : This study investigates the design and implementation of a preventive maintenance management
system for chemical instrumentation through equipment lifecycle management theory and Fault
Mode and Effect Analysis (FMEA). By analyzing current challenges in instrumentation maintenance
management within chemical enterprises, the research establishes a three-tier system architecture
comprising data acquisition, core processing, and application service layers. The system enables
intelligent maintenance planning, fault prediction, spare parts management, and data analytics.
Practical applications demonstrate that this solution reduces instrument downtime by over 35% and
lowers maintenance costs by 20%, providing effective technical support for chemical enterprises to
achieve refined maintenance management.

Keywords : chemical automation instrumentation; preventive maintenance; management system; fault
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Treatment Measures for Rock Mass Deformation in Highway Tunnel

YiFarun
Yunnan Yunling Expressway Engineering Consulting Co., LTD. Kunming, Yunnan 650217

Abstract : With China's transportation infrastructure advancing into complex geological formations, the increasing
construction of long tunnels has led to severe deformation of surrounding rock masses, posing
challenges to construction safety and schedule while causing cost increases and project delays.
This study investigates the deformation mechanisms of surrounding rock masses in the Dajianshan
Tunnel of the Silan Expressway, establishing a comprehensive treatment system encompassing
"monitoring and early warning, graded response, reinforcement and consolidation, and effectiveness
verification". Through optimizing monitoring and measurement techniques, refining response standards,
and improving reinforcement measures, the framework provides theoretical and practical references
for addressing large deformation sections in highway tunnels. Particularly, it offers critical technical
support for tunnel engineering in complex geological conditions such as fault zones and fractured
zones, thereby enhancing the quality and safety of tunnel construction projects.

Keywords : highway tunnel; rock mass large deformation; monitoring and measurement; graded
treatment; reinforcement technology
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Practical Exploration on Equipment Management Model in
Cigarette Factories
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Ulanhot Cigarette Factory, Hongyun Honghe Tobacco (Group) Co., Ltd., Xing'an League, Inner Mongolia 137400

Abstract :

Against the backdrop of the transformation and development of the cigarette industry, internal

equipment serves as a crucial carrier for production in cigarette factories. The level of equipment

management significantly influences the production efficiency and quality of cigarette factories.

Traditional equipment management models in cigarette factories primarily rely on post-failure

maintenance, characterized by low resource coordination efficiency and insufficient preventive

maintenance, resulting in a relatively low level of equipment management that struggles to meet the

demands of lean production and intelligent management in the new era. This article analyzes the

practical content of equipment management models in cigarette factories and summarizes a series of

practical paths for reference.
Keywords :

equipment management; management model; cigarette factory; practical path
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Common Types and Resolution Paths of Cost Disputes in The Final Settlement
Stage of Construction Projects

Zhang He
Tianjin House Appraisal and Architectural Design Institute Co., LTD. Tianjin 300381

Abstract : The final settlement stage of construction projects is a crucial link in determining the final project cost
and clarifying the economic rights and interests of all parties involved. This stage involves multiple
interest subjects and complex pricing factors, which can easily lead to cost disputes. These disputes
will not only delay the settlement process and increase transaction costs, but also may intensify the
conflicts between the employer and the contractor, affecting the subsequent handover and use of
the project. Based on the practice of construction project settlement, this article deeply analyzes the
common types of cost disputes in the final settlement stage, including disputes over the calculation
of quantities of work, disputes over the application of pricing bases, disputes over the change of visa
pricing, and disputes over the calculation of fees and taxes, etc. Combined with the deep-seated
causes of the disputes, it proposes targeted resolution paths from three dimensions: negotiation and
mediation, arbitration and litigation, and mechanism improvement It aims to provide practical references
for standardizing settlement behaviors, reducing cost disputes, and ensuring the orderly operation of
the engineering construction market.

Keywords : construction engineering; completion settlement; cost dispute; resolution path
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Study on The Main Control Mechanism of Instability Triggering Condition of
Underground Runoff Organization Mode of Super Large Slope
Han Diging
Geological Disaster Prevention and Control Center, Henan Provincial Geological Bureau, Zhengzhou, Henan 450012
Abstract : Super large slopes, due to their massive scale and complex geological environments, are susceptible
to instability triggered by groundwater flow. This study investigates the primary mechanism of
instability triggering conditions influenced by underground runoff organization patterns in super
large slopes, analyzing the interaction mechanisms between groundwater flow and slope stability.
Through simulations and analyses of different groundwater flow patterns, the research reveals
how groundwater distribution, flow velocity, and their interactions with rock-soil media affect
slope instability. The findings demonstrate that groundwater flow patterns not only influence slope
permeability and stress states but may also induce instability under specific conditions. These results
provide new approaches and methodologies for stability assessment of super large slopes, offering
significant implications for engineering design and risk evaluation.
Keywords : super large slope; underground runoff; instability trigger; flow characteristics; stability
analysis
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Analysis of The Importance of Engineering Supervision in Construction

Wang Jincheng
Tianjin Huatai Construction Supervision Co., Ltd. Tianjin 300000

Abstract : With the rapid development of China's construction industry, the quality, safety, and efficiency of
construction projects have garnered increasing societal attention. As a critical supervisory and
management component in the construction process, engineering supervision plays an irreplaceable
role in ensuring project quality, mitigating safety risks, controlling costs, and maintaining schedules.
This paper analyzes the significance of engineering supervision in construction, aiming to provide
theoretical references for enhancing the overall quality of construction projects.

Keywords : engineering supervision; construction; importance
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A Review on the Development of Information Platform for Railway
Testing and Inspection

Cai Yaoyu
China Railway Design Corporation Group Co., Ltd., Tianjin 300000

Abstract : Railway testing and inspection is a core aspect of ensuring the quality of railway engineering
construction, and its level of informatization directly affects the efficiency of project quality control
and the scientific nature of decision—-making. With the advancement of national informatization and
standardization strategies, as well as the increasing demand for whole—-process quality control in
the railway construction industry, the informatization platform for testing and inspection has become
an inevitable trend for industry development. Based on the core needs of railway testing and
inspection work, this paper systematically reviews the current development status of railway testing
and inspection informatization both domestically and internationally. It elaborates in detail on the
core functional modules and key technological supports of the informatization platform, analyzes the
platform's application value and industrialization prospects, and discusses the current challenges and
future trends in its development, providing a reference for the further development and optimization of
railway testing and inspection informatization.

Keywords : railway testing and inspection; informatization platform; quality control; big data analysis;
automated management
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The Improvement of Indoor Floor Surface Smoothness by Block Laying

Hou Xiaoxu

Anshan Metallurgical Group Construction and Installation Co., Ltd. Anshan, Liaoning 114031

Abstract :

As a key technique in modern interior flooring construction, block surface layer bonding demonstrates

significant advantages in enhancing floor flatness. By optimizing material ratios, controlling bonding

procedures, and managing construction conditions, this method effectively addresses common issues

like blistering, hollow drumming, and unevenness associated with traditional approaches. Through

comparative analysis of construction cases, this study examines the adaptability of block surface layer

bonding under various substrate conditions and its role in improving floor quality, providing theoretical

support and practical guidance for future flooring projects.

Keywords :

block paving; bonding process; floor construction; flatness control; quality improvement

515

FEZENHIT LR, MR ISR, HR AR SEME L2 S AYRE. Aoer b iy e DIERE L R0R 5 R i
2 USRS, TSRk R Iy T2 R R Rk AL . B A R TP, O RPN R B R T B AT
NG5SR RO % T AW HACRI T, S e A 1 IMERIE T 2%

—. REEEMET ZHNRARIESNAES

BRORFET R I 2 A oA = Y T 2R AR 2 T
HI— TR LHOR, HROO e TR s e Re e T RURG 254
Fr, SEEOUEHTE LT3k, P sEHlm B R 5 2R Z M H e
Mg U, T3 e B (R M TET (1 T RE B i TR L Z2oRAE
BV SR BOR PR R TR R G5 0T, BAS e . b
SERAETS . PUNERIEREOC AR AR, AEAS WA IR R o, 25
SN A TR H R AR . FER RIS R AR T, Bkt
MENSIE . AT, HRIESE S EALH S B AR, 4R
rE T R e R G S SRR E M

SEhRE Lo R, HueHE BRI T2 AR R A AR
R, I TR H AR T SR IR TR,

EHEA: R (1983.10-) , &, LTHLA, A, TRE, FIErm: 2REL.

MR E AR, SR SRS T RGO, R G
KMt fERE iR L, SRR T HZ e BB 23, TR
R, DR R LT LIRS RG R . sk,
A BT ARBTG5 AR
o 22X HE TG R ], (A TR AL L
PRSPREEE | S R B AR [ I T Gor i 7 =, o HAE XS
HIFP-T R TR s A R L S A ROR R (e rh 2 28 s
UrfEsk, RERACUER. R AT S B Uy b
WA, SRR CZMMARRA MK, HIZEAT
TG b SEWREESMEEMRIE T, Hel E gt
LR, e A ARG, PR ST ERIE . PR
M THLEOR, eSO AIES T, BT BUT VOC HERU R
HIRE It — 30T TIZ L EMPMRIERE . ZRGT0E, BImE

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



R T2 T oy U 2 IR T B S AR 1y, AERGE
WOTFE AR T AR, EOARE AR . RN
PRAE T RS AR

—. WETEEEZNREIHNRAERSE NEE

FEZE AHE A, SR VR Pt L et Y B R AR,
HARERREHTFAIIAE . SEMME MR L T IinE TR, E5E
FSehRE (o (RS TR TR R UOIRTE ) GB50209) X
HUTE PR REA IR HOREER, R W AR RN I o) a1
BENAHREBFEES, BEEEE. SRR A%
S HOTE P R oy, B R EHITE 2mm DAY, B CREIR TR SR
FOMR 3 Z— MR AN FH AP IE . FESCBRit A, IR EX —Ek,
TR G B WA R UG A5, IR SR G TR (R 2 1
sk, sk T R AR M R R AT

it ol R DL T ST (DL SR AT T B e, 3
BERIZSTE, XA ST T3 2AL TR Y | FHR R SR, i
TR AR B ARG, B R ARG T2 SEUR A
42, NPzl ORGSR Ik, TR
By SRFEREIR 2R (AR AT RES AR (LR E S, #ETT5Y
MRS HE R . UM AR T 45 A B bR s AL, 55
PR RIS AL, SRR R L S W, X Sl
MR T HO T R GRS I, I AT RESE I o S22 R A R L
H, BENIHE TR TR S A,

TR IX G A , ft T AR AR B S 2 T 5 25 i
il — 7T INSEE LAT I 5 S 224G, AR AL E AT
L BREERIES KRS, RN T 2R B AR S —
TITH, RORAMERERE . JE NSRRI G
HERIHUI IS5 SE B E s b Tl sk i T B AR RERRI
TEEIRVERSVERE, A BT BRI 158 28 5 R 1 S8 o R A
Hb T T R AT T RR A% OV 0T, HLAE = it T R
MR RZM, TRFEN T SRR S T B B AR R, DA
ST Hb T A T A A R

=. REEENMIT ZXithEFEERXERMER
o

SRR AT RO s T A A T A P T T T TR Y A R
M, HECRZ 2RO R o, Hi aaibiHteg . 52408
i ARG T T2 Ko PRI, BT AR 4557 3R sl
PhL TR B] L U8 TS S0 00 56 B JR ok JEE 5 MR I 28 A
MO B EL AFDRPR ST R B E G bR, & SEOHE I
SRR IR B, BRI, KPR RS
RO & Gt B RHRBC AT NOM HeA2 ) B M H AR T e 0 5
JVRETICMERE, AT SCNAIR = 53 2 2 (R FUR AR e k. AT Mk
SRR TG L, 67 T R e S AR e
PR FRFRDE, DRI S5 AR e 53950 IXEREEE

GARGENHERGUINEE, Bk TR 5| R 24
JRE IR, PR T

B A0 T LR AR RO R N T I p TR . Rk
BAAEYLR M R, REERE A EIRG AR, 2 EHHE
SECREEE A AR RS MBSl S ARG, R Y
HEORPRERE ARSI LR 0 2 R AT R e PP S B AL,
TR . TI& . AR, JHREG BRI &
JESHORL R Z IR U SR f5 S s A B BN, I
P AR AT AL B, DB SRR 15 1k K A0 A A ok
REALZE S Mo FERTAREIG Y, JEFE5 A DR (SR
TR, SRETA SRR H AL, RS I A A 5 25 SR R
R

it T T M S Wi RSP RS I R M T P2 FE (B ER
o BEPEITIAL, PREHERE, TR . L7 U s 2 i
TERREIT . AL, & SERPRERE A, BT
Wi S AT B T 5 2 el S —, T 5 2 R R T B e {1
7, PRRHBITREORPAE R . R L R P F RS,
RUE” TR, MIBEHSEHE, HRARTEEE ML R HIC Rk
e T PR G LR (2 ] R RFEL 2, A Pl i RN i
B, SIEREAS AL, W TREGRE TR, 8
M LA 2 BRI, PP ORI 2R L2 TER T
WP TSR, SCBURRE . R, B e T
R

M. hETRGINLES T SSENEEER

TR EE AT st 2R W T 25) b T 146 18 G5V A 1 e
RO EA G T B B R L, ek
TR, ADRCRAEMAJED R T2, B IXOR AR 24
T2, 2600 x 600mm [EERE, FEALE S H IR R 451
REE—E SE TR A AR A 2 K& RO ROk 5 R0 (U7
PRI . A IO oK = 250 4.6mm, PR ZE R 2.9mm,
SRS RS S8 4 T B KR s Z2 2078 1.9mm L
W, E¥mZENL2mm, EEERESL. MEEEE, LEHX
o N HCIIE T Yok G A st w2 . BT Y
T (e

X L RO SR A T o] DA e, Hosb RS I T 2 e Pl e
W, G IR I R AR, 7E B LH, P
REMAD R B BT, T2 A 5 4 /N BT R T
K B AR, AR A DR 75 24 /N DB 3240 R Kk
G55, AR T R FEX TR R R B, Hokt T
CONE T BARIEARCF RS SRR MORHREEERE .
ST VRN I AR RO T2, W HOR 2 I, B e
PEFEH T I R Y B X T A A S PR T T, AEH AT
SRR bR im e, AR ORI T R AR T R G — B S
SEMES

GEGH AN TREI H SN AR R R B, SR ok 2 kG

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 059



T#2HA | ENGINEERING TECHNOLOGY

W LRI, HP AR P 22 (s e B o8 RSO T LARE L
SRS NI ) FrFu R L SR E N I B 2 3 i . AR 10D
FANZTZMTE T, A 8T H a2 2= (AR e il e
Lomm AP, MES T2 B UA 3 ERI R SR, Skt T
IR, SR E IS M R R, PR T4
TN, ARMBLREABEAETT 2. SAATE TR, SRR
FARE A, Hobhm B R T2 AR PG LA AR O E
S CAREaIeiE, AR f R T Rk S
FER AR

. REME T ZEETEERAPNGESRNE
FET Y

BRORORE IV 2 AR ST SR T TR EL T R SR
I, R FUAEE RS R L v B S AR Y R BOR T
Bro DLAUHET R ORI TR, % LA T4 1
S A AS S I T M e 2 AR S RO, RGZE AR v
PR G, BT mink. (RICEEFRN, BERSHE
SN (R N R CE ORGSR, #2252 2 (R o 2
BE, PRSI R RS ST e i B TR 2 0 T
FE A RSB T i R4 T, (e s O R4, DA%k
AR, ErESFRMERATREREE, RERAENES %
Gt

FELRESCER R, JoRbRE MG T 200t T U8 B & T 2
H T TR, AR B PRSI R R s B AR

TERGREE, IR IT TSR, TERRME TR, UL ek
ES P

IR T BRI, BRORIE T ORHE T B T R EIR .
TR 43 DIy 28, WO i bRy, 26 2 oKk 4R
RS S TROR, SEINEIE R L. il LR FH R R
BEERENL, BERIET 05" Tk, ENGRESLSAETALE, K
DR BRSO AR S g R R T L BIBR A AT R
AR SRECINR AL BT, TR R S se et 5Pk

ST RE RIS S HAE G S, ) BRI T
I, B RE R AR SRS RALAE], i T B2
BEATEMERA, SRS R, SRTHIE RS S R
JEARRAN R0 4 o B JTDRG G A R A 0 TR, i
BOIBIAEET, Nk R A IE R B D R e R, DR ISR
TR ATAE AL M EEROR . Seielie LRI BaARE S . TP Ry
WS TR E, ARSI HORR I T2 e
BTG LI, R TR R, SR 2
SR I AR

—_ 3
N, BB

ARSI GEHRH TT R I T 200 2 A S T~ T Y st Y
T RESWEEARER, NTZEHE, IR, P FE 2
FPRS S TSN, St T HABE A
TREFPRIE R S ok, SEEuE 5P TR, %L 2h
BRI T PR T, i LR S R R R R T
FURAMEEI R o ARSI, R B b LR, %212
BA A B ERR L

x5SR, FEAE T AR e a Py TR A () BESREOR L2021, 52(9):88-91

(212744, BRRH  REMKTEER A RERE AT SR (T -ESARIER | 2020, 23(6):77-81

[3] Al | ST . 2 AT T H PR B hIRORIIE (). AR THOR 2022, 43(5):114-117

[ A, g TR S S TR R 0 0] 858 | 2021, 38(3): 56-59
[SIXISZHT , Brisgh Tl LRSS S TF SR AT R PR IE )] TRLTTEE | 2020, 28(2):42-45
(61X, PN . 8 P M P TG T T Az e 9 (T JE TR L 2021,50(12),99-102

[7VEME &, RREH PRGSO P A TR AEORRL A (). B TR 5131 ,2022(17):121-123
[BIFEfite, Ut  HSRE RS H PR PRI (). SR R R L 2020, 38(6):67-70
(917, PReHE  HALm RS T AR R P R TSE (U] BUCEESTRTE 2021, 43(4):83-86

[1OTPRRRER | FRWEYL . PRAERPRHIE TIERERTIT R TARSLER (V] b 526 L 2022(14): 92-94

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



i B i L2 DI EsjiE TRes

FiEF
BlaSERRAZEERAS, 1T7 #il 114031
DOI:10.61369/ETQM.2026010033

i E : TIEERTEER, IHfElfEEsR. TFRHETSNREHNS—SOBKBRHABIRENRA. MEIER
RETZEHET METEAERMNTI. ANSRENEN, ERIMHEEURRSEENE, MNmALRGEE
B, BEFAEEENEIRENHENZM, ZTZEBRSMNIRBE, SEEIEAS, AtERiE, HEM%EH
REEEKE, BEETWTEMKIEAMNETIRRERRS, MECEERAEEEERTRRILKERNXEE
R, AARBESMHERTRIZHRAEER. NARBRENEINENRAEARARES T, ATUEETE
HIETHARKCREGESE,

X @ i : THER; TUEE; BINE; SERUEL; mIHERAML

Improving The Efficiency of Industrial Pipeline Construction by Prefabricated
Pipe Segment Installation Technology
Wang Boyu
Anshan Metallurgical Group Construction and Installation Co., Ltd. Anshan, Liaoning 114031

Abstract : The construction of industrial pipelines has long been constrained by complex on-site environments,
unstable process coordination, and inconsistent quality control, which have hindered efficiency
improvements. The prefabricated pipe segment installation process, by completing pipe segment processing,
assembly, and quality inspection in factory settings, reduces on-site welding requirements and minimizes
environmental impacts on construction quality and progress. This approach enhances processing precision,
shortens construction cycles, optimizes resource allocation, and significantly improves safety management.
With the expansion of industrial projects and increasing demands for construction efficiency, prefabrication
has become a key indicator of pipeline construction modernization. This study systematically analyzes
the workflow characteristics, application advantages, and efficiency—enhancing effects of prefabricated
pipe segment installation technology, providing methodological references for optimizing construction
organization in industrial pipeline projects.

Keywords : prefabricated pipe sections; industrial pipelines; construction efficiency; modular
construction; construction organization optimization
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Visual Design of Surface Planning and Transportation Scheduling for
Maochang Mine in Guizhou

Zhu Hangyu
China Nonferrous Metals Industry Kunming Prospecting, Design and Research Institute Co., Ltd.,
Kunming, Yunnan 650224

Abstract : To address mountain transportation congestion and scattered data at Maochang Mine (CHALCO’ s
core bauxite base) in Guizhou, this study plans four surface functional zones for the mine in line
with CHALCO’ s full self-mining mode. Integrating loT, dynamic scheduling algorithms and data
visualization, an intelligent transportation management system adapted to mountainous areas
is designed.Based on surface zoning, the system builds a 3D scheduling mechanism of "zoning
adaptation — production priority — congestion status", and incorporates a dynamic vehicle scheduling
module and a "one-screen" visualization platform. Through face—plate dual authentication and multi—
source data verification, it realizes full-chain synergy of mining—transportation—quality inspection.
Optimized for the mine’ s 3,000—ton daily ore output and "narrow-steep—curved" roads, the system
boosts transportation efficiency by over 35%, cuts congestion rate by 50% and shortens data
processing time by 60%. It achieves in—depth integration of surface planning and intellectualization,
providing a practical solution for mountain mines under CHALCO’ s full self-mining mode.

Keywords : Maochang mine in Guizhou; CHALCO full self-mining mode; intelligent mine; surface
zoning planning
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Development of Intelligent Monitoring System for Chemical Water Treatment
in Thermal Power Plant

Jiang Yong, Sun Caizhen, Liu Ning, Liu Shuai
China Energy Shanxi Hequ Power Generation Co., LTD. Xinzhou, Shanxi 036500

Abstract : Chemical water treatment in thermal power plants serves as the cornerstone for ensuring both
operational safety and environmental protection, with its technical effectiveness directly determining
the lifespan and operational stability of power generation equipment. Traditional water treatment
methods, relying on manual monitoring and empirical adjustments, suffer from limitations including
low pollutant removal efficiency, insufficient resource recovery rates, and high operating costs. These
shortcomings become particularly problematic when handling water quality fluctuations and equipment
condition changes, often leading to safety hazards and resource waste. As environmental standards
in the power industry tighten and water recycling demands grow, optimizing water treatment processes
and enhancing monitoring efficiency have emerged as critical factors constraining the sustainable
development of thermal power plants. Against this backdrop, developing intelligent monitoring
systems has become a crucial pathway to overcome technological bottlenecks. By integrating sensor
technology, big data analytics, and Al algorithms, these systems can collect real-time water quality
parameters, dynamically adjust treatment processes, and predict equipment status, thereby improving
automation levels and resource utilization efficiency throughout the treatment workflow.

Keywords : thermal power plant; chemical water treatment; intelligent monitoring system; automatic
control; water quality prediction model

515

KRR RAL R R AL 22 B AT AR BRAP O DB o A2 KA B BOR L M B A B A AR S TRENE, A
AL B2 SRR TR IR TE e Ui e e PR T B R e I, B8 [ sl Zs e sl A AT R ERAR LR AR TR K
BEFEFA R I ATEDIFR, RACE T2 A 5 R ORI 2 R TR i RN 3. 20, JOR) oK BT I 2 77 Tk
e —J5TH, PSEHKRG AR BOR R A S A R SR AR A, (RS TR S A R BRACR . IR IR FOE Tk
AERITHAAEN R A—07T, AR T A0 N T S50, LA R AT 3 f g & T A, SEskii
PR 2ESRITRSE . TSR, HREERSENIT RIS E SRR, BB SRR . KERS T
N RN R f, ME R S RIS EL, SRR T2 TR &SR BRI R S, TCROHRTIARA B AT &S
LR RIEE

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 067



7KEBT#2 | HYDROPOWER ENGINEERING

—. HXEL

(—) BEesEER

BT R G ER AL A S R R O R AR B AR
CH RESCIUK I+ 2 B UM 5l BRI RIZ0E. &5
AR ERIE . EHE ., EREMYSRE YA L EH 4,
LRk Z R RS A R ERS . TR R AR A R A
SCHPRGKMFE T ZE %L, PG pHAE . S5, BRI
KRR IBA PIRSHAE . ¥HER A PLC TUR RGN ERIL
ORI AT, BT Profibus B MZGEREAS TG0, BIR(EEE
T FE RS T S A R R Vi 1 1 S5 U O A R P B R2
FAT AL AR M B AE B, AR A MR 1 Se 1%
i, BT SRS AT G IEE L, R TS
IR 55 [ B PR LR

TESSHAR T, R RB ST R S8 AL ORI IR IR TE 2 VA
Al G SR BB T AR AR R . EPN RS R EEIRIAE, R
T EZR M2 FR IS B B TR B B AR AN, 25 S B A ik
Fitrit) AVT AR T 2240, sl AR TSR DASCIR B 55 77 16 11
TR P T EEASR B A 5 T DRI A4 M
Tige, BROAE THEMR S 1sci e, SR OPC UA MR T 5
VTR G R S . DR E A B R oA B
SRR, MRS R TR . B TSR R A R
SRR SRR, S5 SRR e T T

(=) BshikizfiEe

F B S A IR PSR AL B 2R 5 v g 7 R A 7k
JFORFRFIIE 8 22 A IB A TR T R A S R o KR L KR
FIEESRACR 25T, Bl ki pHAB P BB R £ i i
PRI, BRI BRI R R G TE B AR PID
RIS, TS A AP Kb B R S i T g A ok,
RH PLCS HMIBIFRIEE T Aol e EbiiESe, ST pHAEMNE)
AT HLIN N, ZRGENESREK RS, 4 AHHE
HEE PIDEHIE2H, ARGER TSR kAR g i
SRS SR, ek pHAB R e e X TR

TEVS Fep 4, A B W AR A AL B AL T ek
P T S BT R R = A AT 5 e (A L, BT &
RSN RSN B Eh N RGAALTT K o A 5
B\t 1 e A R SRR, (A DA HaSe 78 KT 5
BRI E RS, A RS ST e B3
FE131114], RUAFICE PTRENAS NG SEa T4k, (LB iR
N SR ATLE, REVIRESIUNR & R, K
Hepa R L T Al SR SR

rugpus

—. BEgit

(—) EHEEERE
AR GEATAT T A R L R AR SRR R S
M, £ 28 Rk AT G2 7k A 3 2R S8 A ek 00 02 S I M 4

R, MWET HEME ., EHE. TEMR NS B, 1
TR BB 2 B HUK RIS, pH (I ] ok B nl el
Mefekas (4392 0.01pH, KEE £0.02pH ) , HELEIRFFMET)
RECATHBR PRI 3 5O #3238 0 SR P DY AR A M B S
SO 0-100mS/em, WA FAJREH BT K R
T B A EA = T, RIS 0-1000NTU, 3 HFHE BTk
I AVNTAS IEES ST /b S o QR 5@ =Ra i e
MRS, EEICEEN SRR Clr, Nat S5 110 7E
LRI, PR YU R B, AT R A

Pl KA
Pe-e sl AR R PREEE N
pHRIEH | K5 +0.02pH, REEAM | DU HEEE, i 50°CIREE
PURBAR LSRG | B2 0-100mS/cm, DURBARITINAL,, otk

&g RS485 #iHi it
40MHz 4, 128MBH TR, 754 1EC

LkpLe 1%, PROFINET #:[1 61131-3
sfgmy | ORI, TR, 1T < 50ms

MI12#211

FHRRAMBHOR I 16 (2 mEERR g, B8 EnimA
TIE, REHERIE 1kHz, BOE R A R R R, A
[REE TR P AR, RGEACE Tkt PLCIERIZOE
i, HeHPETF ST-1200 %41, %epk PROFINET EfE#E, &
FEIEC 61131-3FRMERe, CPULHNA0MHz, WAEREY RE
128MB DA R TS5 SLIAN R TG Rk TS RAHATEOIUT AT,
KR, IO AR P SRR AT M2 #2115, B
FUHCEEI 2% FTEe T, AGHaeRILE N TR DR AR

(Z) Bzt 5scm

IRA G DASEERAL | = S RN se A 5, SR
53 EHMET T A B O T RERR . R GTEEIRUE 4 R AR R
2. BURGEZ, BRMTEMAIREZ, Wil %mEcE
HUHI S 4 BRI EIR 2 H S5 TR E . ERURRIER, BT
TV RSO R T B, SO K HL 2K b R 5
HpHE ., MG, WREGEES RN R, I FIFO
DA ZE AU LR AR R SR A St AN TR . A I E R
AT FESON FUAKR I TR B, R AL, F5X
WEMIRHIE S, T I8 30 88 LA I B g T sh St 4t
B, AIFEANHEE IR
£ 2 ARG R T

itk B b
HIEREE | RSSO ﬁmgiﬁg§g+ﬁ%
mieshe | kmerssmse | 1IN S8
Aoz | R e | O TR
s | PUORABGBRE | AT LI

FERFSCIN PR ERAEGR IS Bk, B TR T2 AR SE
(RIS HIR AR AL, R RRIMTR, RN S HE

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



FAMEE G IR ATk, PR T 2 A 55 7K 5 B A A =
WLPUS MR T Horh, OAORTI A SRR T T IS R %%

(LSTM) M PRy, it AR (] 6 1 28T i
DRERE s S5 WA SR P O REAUARIR ST %, 45 G4BT
BEEPPAE LA LB RN A B R o I, SIS TR
&, TEAMHIRSS HE B RS 5, MROROCHEEE B &3
I I TR E 200ms DA«

=. RENi

(=) BRENATE

ORI R A R ST ABSE R . MERE T AR R R
BUE AR RN R R A R R S, A
FEEET VI T A RS AR 2, MR RERRIE ., PRAE
PHEAIFRELE W M I =N ERE . I REMIEC B, R AR i
HEASMEHES G IITE, SRR RSO I AR
BT BB, BT E, AR AR TR S8 A, T
EAE R AR R SR (SRR LA (R IE IR, AR
Wi £ 0.5% IR ZEE0R; [N A R H s i et A7
ARZHME T, B AR AT R 57 0L B o732 5
SRR AU TR AR S A, IR A&
LTS, = I eSS S AR T, MR
FEARAA TR

PERBN R T I RE A S A IEOR, A R RGN
PR RIS T8, R 2 300 REAUUE I a8 19 AU LR
i, B AR S N S IR A . BB
Fle G Bt R S (B 120%, FE I R Gam R I TR] L P
5 ISR CPU S S Fe bR, B lE H e o M R B I 1 52 I
ALEEREST . HEAL, REIES: T2 /NN RIRRIEHE TR, W RS
TERFBE TR IR AR TS, BRORINAAR SRR T 0.1% HIL 8
Vg2 o ER AR B AR (A A, SR P S U e

Sk

Tra, RGBT E S S E RN RE, ZORRHKESEL
(an PHAE, LS ITIRZEEHIAE + 5% LA

(=) MitEREBR

RF GNP BOR T S0 S S B SEAR 25 & 1977 =,
B SRS SR ROEE S T e N R
Gl A DR R R ITRIE . MR, LI 600MW @il
TV AL BRSO SHMA 5, R ESAIE T S AR LS
ACREALSR . AN AL R S 28 KR TSR BRSBTS
TS R RGN 25, PSR GMERES AL

FEREARGA B, RERCE R pHAE, SR, 7&K
WHRESE K B UG s, ARSI SRR IR S s, B
MEIE S 2R S5 R AR IR HIE £ 1.5% AN, Hr
pH/E MBI AE O SHZ RIESR T, LR T2/NIN BT AR B 22
90.03", FUELIREHE SR B AR frT s B
Ko MHAGNTHEDT, RRGHAFTBERITAEE 2/
NIRRT 2R SN M, BRIE IR N (A 4 3 0.8 FP LAY, AU
BTG HATAEIIN AN [

M. it

AT G KRB T A R K, FFRT —
EREZ BN . BRI AT 5B RER R A AR A B RE NG
G RGITRULT B EE 3L, 45 a0k e g i
PISACSA R, MR TR AR UK TR BT BRSSO AL
HRZ AN R S R R IR R . fEROR R, RS
B R G T IR as R 2% . IR Rl & 3Tk S La
SIRRL, SCELT SRR RBESEIN B L S TR A
AR ACZE 2B B ARG o T 048 SRS B pH AR, LS
RS E A IR RIRER, RICRBI LIS B R I R 5
AEPR ST B, B A LG AR SE RGBS
FHICREL, W HRTT TR R AR AR AN R

[P, BB . ) A b B AR HE e 5 MR (D] FLHUE L ,2010(18): 2.

(21 BRHEAE KIS AR HE R 5 B TR [y 2 ERA R 22 2002,
[BIBRZE . K HLT 2 AR B B T R LA B A S (). SRR L2014, 5(9): 1.
[41ET595 . K AR RO R S 1 T (D] TR BE ST < HEF i, 2016(9).
[SIHBEES . KILICH aAR A R R BE R S (T (L TCAFEE L 2021, (36):58-59.

(6158455 . K L LA KA R GE T REFEFE DL AR AR T (7] ME AR L2020, 39(29): 181-182.

(713248 B FHR2E LA RLA ) S I RESR A (L A BETE A MESFIR B BIFST . WSl FUIAR X, NS s A R A TR SR AR, 2023-12-23.
[B) 0035 . AT FL) AR PR R R S R (0. ALt T SE L R (FTARRIER) , 2012,

[91 BRI Aok e (e RIS LA AP R R ek 1) Fi TalkAk L2022, 12(05): 249-252.

[1017555 . ) /KA BUZEA TR FE R IR I R E S04 (). PSRRI A (5130 ) TRER |, 2022(7): 4

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 069



7KEBT#2 | HYDROPOWER ENGINEERING

R BIRIGE R S ST U e 58 5 52 2k

NU22Es, B3, 5=, BEE
KREHESE=RH X, BT KK 163113
DOI:10.61369/ETQM.2026010017

i E . mHREZFLERET, MERARHKHEFRSHERNBMAIR, EREHEXNESRERSIEERE, BBEW
ESIEN “ERER” 5 "EiRES” , ERATISEKHIETRERARNKER,
ANLABREHBEIR ARG, SIRERMERKNRETFE, WEMS “BHEERE. SEHTH%E. BEHHE
BXzh” MMERTAUAER, ZAERBIRSHE. SHEHHERERTSR; BESESXATALREAERAIRES
AEMRER; BETRAER2 MBS RIS ESSEBR,
LIHWIE, FUXEHMEERRIE1/3, RELEBRREABET0%, BAKHSTRNERZERK, ARKHBRH
BHFCEELMERIRM T SCRIRE, WEETERERL. BRCATEESEMNE,

X B | HKHERE; BITNE; MERG; KERE; £FERT; BFEE

Research and Practice on Statistical Optimization of Oil and Water Well Early
Warning Based on Data Governance
Liu Cuixia, Feng Zhongdan, Wang Yao, Mu Yingying
Operation Area of the Third Oil Production Plant of Daging Qilfield, Daging, Heilongjiang 163113

Abstract : In the digital transformation of oil fields, the early warning system is the real-time perception center
of the production status of oil and water Wells, and its effectiveness directly affects production
efficiency and operational safety. However, the "information overload" and "alarm fatigue" caused by
a large number of early warnings have become the key bottlenecks restricting the improvement of the
operating time rate of oil and water Wells.

This paper takes a typical oilfield operation area as a case to analyze the deep—seated contradictions
of the traditional early warning system and construct an early warning statistics optimization system that
integrates "single—well information aggregation, multi—-dimensional dynamic classification, and cross—domain
data linkage". This system eliminates information redundancy through state locking and parameter anti—
jitter. Enhance the readability of information and the priority of processing through hierarchical and classified
visualization. By breaking down data barriers, intelligent verification of early warnings and virtual-real
discrimination can be achieved.

On-site verification shows that the average daily warning volume in the operation area has decreased by
nearly one third, the efficiency of abnormal handling has increased by more than 70%, and the operating time
rate of oil and water Wells has significantly grown. This research provides a practical path for solving the
common problems in digital management of oil fields and has significant reference value for promoting the
intelligence and lean management of production.

Keywords : oil and water well management; operational efficiency rate; early warning optimization;
data governance; intelligent production; digital transformation
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Earthwork Filling and Construction Techniques in Water Conservancy
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Abstract :

To effectively enhance the overall quality and efficiency of earthwork filling construction in water

conservancy projects, reduce the blindness and inefficiency inherent in the technology, and promote

the orderly execution of tasks such as earth excavation, filing, and compaction, this article employs a

systematic thinking approach and utilizes methods such as literature review to summarize construction

experiences, deduce technical patterns, promptly adjust technical strategies, and establish construction

principles. Starting from dimensions such as base leveling, surveying and staking out, earth excavation,

soil spreading, and filling compaction, a comprehensive full-process construction technology system is

established. The aim is to standardize the construction process and improve the quality of earthwork

filling construction.

Keywords :

water conservancy projects; earthwork filling; construction technology; application path
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Water Quality Variation and Influencing Factors of Tidal River

Wang Hui, Wang Shaocong, Liu Ying, Zhang Chunxia
Shandong Electric Power Engineering Consulting Institute Co., LTD., Jinan, Shandong 250013

Abstract : The water quality in tidal river sections undergoes significant fluctuations due to periodic seawater
intrusion, with salinity variations being the key factor. This study comprehensively analyzes the
spatiotemporal patterns of salinity changes in tidal rivers, examining variations in salinity amplitude,
temporal characteristics, and regional differences during backflow periods. The research explores
how salinity fluctuations affect water quality parameters including ion composition, nutrient levels,
organic matter, and microbial communities. It also addresses associated challenges such as drinking
water safety risks, industrial equipment corrosion, and increased wastewater treatment costs.
Finally, adaptive strategies are proposed from three dimensions: early warning monitoring, water
source management, and process optimization, providing theoretical foundations and management
approaches for water resource security in tidal river networks.

Keywords : tidal river; water quality change; salinity; seawater backflow; production water; domestic
water
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Analysis and Improvement of Factors Affecting Thermocouple Measurement

Abstract :
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A thermometer is an instrument that can be widely used in industrial, medical, scientific research and
other fields to measure temperature. However, the range of temperature measured by a thermometer varies
in different fields. In aerospace, metal smelting and other environments involving temperatures above 1000 ,
specialized high—temperature thermometers such as thermocouples and radiation thermometers are
required. In order to achieve precise experimental measurement accuracy, this experiment is divided
into three stages: high temperature stage (above 500 C ), medium temperature stage (100-500 C ),
and low temperature stage (below 100 C ). At the same time, to avoid changes in thermal balance,
the experimental measurement is accurate and has good response characteristics. Therefore,
thermocouples do not contact the measured object during measurement. In this experiment, the
temperature measurement system will be integrated with a microcontroller to achieve intelligent
measurement. The goal is to create a temperature measurement system that uses thermocouples
as temperature sensors. Under the control of the STM32L476 chip, the thermometer uses the
DS18B20 temperature sensor to perform real-time temperature detection and display, enabling rapid
measurement of environmental temperature.

microcontroller; thermocouple; temperature measurement system
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Research on the Construction of Cybersecurity Architecture for the Physical
Protection System in Nuclear Power Plants

Pan Hang, Wang Dingye
State Nuclear Power Demonstration Plant Company Ltd., Rongcheng, Shandong 264300

Abstract : With the deep integration of industrial internet and information technology, cybersecurity in nuclear
power plant physical protection systems has become a critical issue concerning national energy
security and public safety. This paper systematically analyzes the current cybersecurity challenges
faced by nuclear power plant physical protection systems in terms of equipment, personnel, and system
configuration, proposing a comprehensive protection framework from three dimensions: equipment
security reinforcement, personnel management strategies, and system configuration defense.
Specific measures include adopting security—certified devices, implementing lifecycle management
of equipment, and strengthening physical security measures; conducting systematic cybersecurity
education, enforcing access control based on least privilege, and establishing regular audit
mechanisms; promoting network isolation and segmentation, enhancing multi-factor authentication
and communication encryption, and implementing systematic vulnerability and patch management.

Keywords : nuclear power plant; physical protection system; network security; defense in depth;
access control; security audit
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Application and Efficiency Improvement of Automation Tools in I'T Operation
and Maintenance Service of Nuclear Power
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State Nuclear Power Demonstration Station Co., LTD. Weihai, Shandong 264300

Abstract : As digital transformation deepens, information systems have become the core support for the safe
and stable operation of nuclear power plants. Traditional manual maintenance struggles to meet the
"three highs and one strictness" requirements of "high safety, high reliability, high compliance, and strict
permission control." This paper focuses on IT operation and maintenance automation in nuclear power,
first analyzing pain points under manual models such as excessive repetitive work, delayed fault
response, high compliance costs, and conflicts between permissions and efficiency. It then outlines
application patterns of automation tools in five core scenarios including equipment inspection and
fault management, clarifying selection principles like prioritizing safety. The study further establishes
a three—dimensional efficiency improvement mechanism of "labor substitution—process optimization—
intelligent decision—-making," with quantified effectiveness demonstrated through a nuclear power
plant case. Finally, it identifies four major challenges including technical compatibility and proposes
countermeasures. Research shows automation tools can reduce labor costs by over 30% and shorten
fault resolution time by more than 70%, providing critical theoretical and practical support for the digital
transformation of nuclear power IT operations.

Keywords : nuclear power IT O&M; automation tools; efficiency improvement; O&M digitalization;
predictive maintenance
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Research on Safety Facilities and Traffic Layout Optimization in Expressway
Maintenance area

Dai Guixuan

Yunnan Yunling Expressway Engineering Consulting Co., LTD. Kunming, Yunnan 650217

Abstract :

To address traffic accident issues caused by inadequate safety facilities and irrational traffic layouts

in highway maintenance zones, this study analyzes the current status of safety infrastructure and

traffic arrangements in the Jiangzhao Expressway maintenance project under Qujing Management

Office's 2025 maintenance program. Based on actual engineering data and field conditions, the paper

proposes targeted optimization strategies. By comparing traffic flow parameters before and after

optimization and validating the effectiveness of safety risk parameters, the improved safety facilities

and traffic configurations demonstrate a 32% reduction in average vehicle speed fluctuations and a

45% decrease in accident risk rates. This research aims to provide practical guidance for enhancing

safety management in similar highway maintenance zones.

Keywords :

expressway; maintenance area; safety facilities; traffic layout
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The Quality Control Difficulties of Emergency Stone Throwing Construction
in The Lower Reaches of The Yangtze River under Complex Conditions During
The Flood Season Have Been Overcome

Xu Jianyong
Shanghai Water Conservancy Engineering Group Co., LTD., Shanghai 201612

Abstract : In response to the quality control challenges such as large drift of block stones and insufficient
underwater density faced by emergency stone throwing construction in the lower reaches of the
Yangtze River during the flood season under conditions of high water level, large flow velocity and
complex geology, this paper dynamically optimizes construction parameters to adapt to hydrological
changes, upgrades positioning and throwing equipment to improve accuracy, and innovates stone
throwing techniques to enhance adaptability to working conditions. And establish a real-time
monitoring system throughout the entire process to strengthen quality control. The research has
achieved precise control of the drift amount of block stones and effective guarantee of underwater
density, significantly improving the construction quality and efficiency. It provides technical support for
emergency stone throwing construction in the waterway under complex conditions and has important
practical significance for ensuring the navigation safety of the Yangtze River's golden waterway.

Keywords : Lower Yangtze River; emergency response in waterway; construction quality; riprap
construction
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Abstract :

As critical components in digital products such as smartphones, computers, and automobiles, chips
play a pivotal role in product development. This paper systematically examines the current state of
quality management in the chip industry through five key dimensions: chip design, manufacturing and
packaging, testing and validation, quality inspection technologies, and quality management practices.
While methodologies like Six Sigma, IPD (Integrated Product Development), machine vision, and
deep learning have been implemented across various stages of chip production, persistent challenges
remain. These include insufficient information sharing between upstream and downstream supply chain
partners, heavy reliance on imported advanced equipment, unstable supply chain networks, difficulties
in quality control during R&D processes, and a shortage of interdisciplinary professionals. To address
these issues, the paper proposes establishing a digital quality management platform that spans the
entire product lifecycle. By leveraging intelligent inspection systems to drive process optimization
and enhancing supply chain resilience, combined with industry—academia—-research collaboration
to cultivate versatile talent, the proposed framework aims to create a robust solution for modern
semiconductor challenges.

chip; quality management; whole life cycle
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Intelligent Diagnosis and Preventive Maintenance of Mechanical Equipment

in Open-Pit Coal Mines
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Abstract :

Keywords :

In response to the harsh working conditions of open—pit coal mines, characterized by high intensity,
high dust levels, and strong vibrations, as well as the drawbacks of traditional maintenance models
such as delayed response and high costs, this paper proposes an intelligent diagnosis and preventive
maintenance system for mechanical equipment in open—pit coal mines. It systematically analyzes
the failure mechanisms of core equipment such as excavation, transportation, and crushing, and
evaluates the limitations of traditional models such as post-failure repair and regular maintenance.
Building on this foundation, a "four—layer progressive" system architecture is constructed, adhering
to design principles of reliability, real-time performance, compatibility, and scalability, encompassing
the perception layer, transmission layer, platform layer, and application layer. Leveraging three key
technologies—industrial 10T, big data, and artificial inteligence—the paper focuses on elaborating
on core implementation methods such as multi-source heterogeneous data acquisition and fusion,
intelligent fault diagnosis based on machine learning, data—driven remaining useful life (RUL) prediction
of equipment, and intelligent maintenance decision optimization oriented towards overall production.
Through the establishment of a closed-loop management system encompassing "monitoring—
diagnosis—prediction—-maintenance-review," this system enables second-level early warning, precise
positioning, and life prediction of equipment failures, and outputs optimal maintenance plans that
balance maintenance costs and production efficiency. It provides a systematic technological solution
for enhancing the equipment management level, ensuring safe production, and reducing operational
costs in open—pit coal mines..

open-pit coal mine; intelligent diagnosis; predictive maintenance; remaining useful life
prediction
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Analysis of the Impact of Punch Slider Motion Trajectory Deviation on the
Stamping Quality of Sheet Metal Parts and Research on Compensation Control

Pan Qigin, Cai Wenzhong, Guo Hongchang, Liu Xiaohuan, Yang Kai, Zheng Weijia
Zhejiang Yiduan Precision Machinery Co., Ltd., Ningbo, Zhejiang 315700

Abstract : The punch slider is the core component for transmitting power and motion in sheet metal stamping
processes, and the accuracy of its motion trajectory directly determines the final quality of sheet metal
parts. This paper takes a crank—type punch as the research subject to deeply analyze the mechanisms
by which trajectory deviations affect the dimensional accuracy, shape accuracy, surface quality, and
mechanical properties of sheet metal parts. Comprehensive compensation control strategies are proposed
from two directions: mechanical structure optimization and electronic control system upgrades, and the
effectiveness of these strategies is verified through comparative experiments. The research results indicate
that after adopting the "mechanical improvement + real-time electronic control compensation" solution, the
deviation in the slider's motion trajectory can be controlled within 0.015 mm, and the out—of-tolerance rate
for the dimensions of sheet metal parts decreases from 28% to 3%. This provides theoretical support and
practical pathways for high—precision sheet metal stamping production.

Keywords : punch slider; motion trajectory; deviation; sheet metal parts; stamping quality; compensation
mechanism
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Research on the Impact of Improvements in Ship Welding Processes on
Structural Safety
Ouyang Rong
Wuhan Branch, China Classification Society Industrial Co., Ltd., Wuhan, Hubei 430000

Abstract :

With the continuous development of the shipbuilding industry, improvements in welding processes

have become an important means to enhance the structural safety of ships. This paper investigates

the impact of various welding process improvements on the structural safety of ships, analyzing

the differences in strength, corrosion resistance, and fatigue resistance between traditional welding
methods and new welding technologies. Through experimental data and theoretical analysis, the
technical routes and application prospects for optimizing welding processes are explored. The research

results indicate that optimizing welding processes can significantly enhance the overall safety of ship

structures, demonstrating broad application value.

Keywords :

ship; welding process; structural safety; improvement; fatigue performance
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