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Abstract :

To enhance the accuracy of the remote operation training system for container cranes in a virtual

reality environment, a dynamic model was constructed based on multi-body system dynamics theory.

This model integrates a high—precision physics engine and incorporates environmental interference

factors, using data—driven methods to optimize the model. Experiments show that the optimized

model significantly improves the accuracy of load dynamic response and environmental interference

simulation, effectively enhancing the realism of the training system. It reduces the time required for

trainees to complete tasks, improves their operational standards, and increases the accuracy of

handling sudden faults, providing strong support for the training of automated terminal operators.

Keywords :
engine; accuracy optimization

virtual reality; container crane; remote operation; multi-body system dynamics; physics
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Synergistic Optimization of Inspection-Maintenance and Technical
Renovation Project Management in Petrochemical Industry: A Multi-
Equipment Case Study

Wang Tao
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Abstract :

This paper elaborates on the characteristics of equipment management in the petrochemical industry,

covering classification—specific management approaches and associated challenges. It introduces

an integrated management model combining the PDCA cycle with Reliability—Centered Maintenance

(RCM) theory, alongside an evaluation system for project portfolio management. The study also

addresses diverse equipment maintenance, renovation, and risk control methodologies, emphasizing

both the significance and existing gaps in collaborative management. Future applications of digital twin

technology are also discussed.
Keywords :

petrochemical equipment management; collaborative management; PDCA cycle
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Ko EHEREE (Building Information Modeling, BIM ) #ARU=#HFHER AFE, BEEFLEGRABER,
RENEHREBEL. ITUNRAZIE, AXRGEIR BIMBRARERERIE., &iHiKk. BISSEERET
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Cost control in construction projects is the core guarantee of project economic benefits. Traditional
management models, however, struggle to meet modern engineering demands due to issues such
as information fragmentation and delayed dynamic responses. Building Information Modelling (BIM)
technology uses three—dimensional digital models as a carrier to integrate information throughout the
entire lifecycle of a building, providing precise and dynamic technical support for cost control. This
paper systematically analyses the application pathways of BIM technology in decision-making and
pre—control, design optimisation, dynamic construction management, and precise final settlement
stages, revealing how it reconfigures cost control paradigms through visual modelling, real-time
data linkage, and multi-dimensional collaborative mechanisms. Additionally, it explores the critical
supporting roles of standardised management systems and multi-party collaboration mechanisms.
By combining the benefits of technological application with existing challenges, it proposes practical
pathways to drive industry digital transformation, providing theoretical references and practical

i L33
7, AENTEEMEHNERCEERHELSESIREM,
x # i3 BIMEAR; TEEMEH; £EmREANERE; HRETLH
Application Analysis of BIM Technology in Cost Control of
Construction Projects
Yao Li
Jiaxing Qiangiu Engineering Consulting Co., Ltd., Jiaxing, Zhejiang 314100
Abstract :
guidance for the intelligent transformation of construction project cost control.
Keywords :

BIM technology; engineering cost control; full lifecycle management; collaboration
mechanisms
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Research on the Integration of Subway Station Design with Property
Development

Zou Jianwu, Wang Jiadong
China Railway Sixth Survey and Design Institute Group Co., Ltd., Tianjin 300000

Abstract : This paper focuses on the design research of metro station integration with property development,
aiming to explore efficient urban space utilisation models. By systematically analysing the spatial
resources of the metro station itself and its surrounding areas, including the concourse level, platform
level, equipment level, roof space, underground space, and ground-level space, this study examines
their development potential and utilisation methods. It summarises three primary approaches to
integrating stations with property development: roof-top property development, surrounding property
development, and in—station commercial development, and elucidates their characteristics and
advantages. It delves into the value of this design, covering economic, social, and environmental
benefits, and clarifies design principles such as people—centricity, integration, sustainability, and safety.
It summarises layout patterns based on passenger flow analysis and functional zoning, analyses the
impact of construction sequencing on integrated schemes, and highlights key points such as human-
centric design, fire protection design, and flood prevention design. Finally, it proposes development
recommendations, including the introduction of a pre—planning and post-evaluation mechanism and
the establishment of a systematic technical standards and regulations framework.

Keywords : subway station; property development; spatial resources; design principles
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Application of Artificial Intelligence in Tobacco Quality Online Detection

Yu Furong
Southwest University, Chongging 400715

Abstract : As an important source of national fiscal revenue, with the continuous development of the times, the
market also puts forward higher requirements for the quality of tobacco. The previous traditional
detection technology was basically eliminated due to the large volume of equipment, poor adaptability
and inaccurate results. With the emergence of automated comprehensive detection system, online
inspection also came into being. At present, online detection has been popularized in tobacco system
for more than ten years. This paper introduces the current situation of online detection methods
in tobacco quality inspection, analyzes the advantages of current online detection methods, and
discusses the application research of artificial intelligence online detection in the future.

Keywords : online detection; tobacco quality; artificial intelligence
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Research on Automatic Blending Control System and Remote Fault Diagnosis
Technology for Sugar and Flavor Kitchen
Zhu Defeng’, Wang Hongxing?, Dong Tao?
1. Wuxi Zhihan Intelligent Machinery Technology Co., Ltd., Wuxi, Jiangsu 214000
2. Guizhou Tobacco Industry Co., Ltd., Guiyang Cigarette Factory, Guiyang, Guizhou 550000

Abstract : This research focuses on the development and application of an automatic blending control system
and remote fault diagnosis technology for sugar and flavor kitchens. The system design adopts
a mobile tank filling mode to replace the traditional pipeline transportation method, optimizing the
supply process of finished materials to the cigarette—making site. The core process flow includes raw
material processing, automatic boiling, mobile tank filing, AGV transportation, and residual material
recovery and cleaning. The control system is constructed with a three—layer architecture of equipment
control layer, centralized monitoring layer, and production management layer, achieving efficient data
communication based on ProfiNet industrial Ethernet. The system realizes precise blending modulation,
dynamic compensation during filling, automatic docking of mobile tanks, multi—-mode control, and full-
process error prevention functions. The remote fault diagnosis system, through feature extraction and
modeling, combined with a distributed network architecture, enables rapid identification and location of
faults. Safety design integrates multiple interlock mechanisms and permission management to ensure
reliable system operation.

Keywords : sugar and flavor kitchen; automatic blending; mobile tank; AGV; remote fault diagnosis;
ProfiNet; error prevention
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Application of Energy-Saving and Consumption Reducing Technologies in
Chemical Processes
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Abstract : In order to promote the healthy development of chemical processes, reduce energy consumption, and
improve product quality, effective measures should be taken to apply energy-saving and consumption
reducing technologies in chemical processes, thereby achieving an environmentally friendly industrial
production mode. This article analyzes and discusses the application of energy—saving and
consumption reducing technologies in chemical processes, and proposes corresponding solutions in
order to provide reference for the sustainable development of chemical enterprises.

Keywords : chemical industry; process; energy conservation and consumption reduction; technology
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Research on Issues and Countermeasures of Cost Control in Municipal Public
Works Construction
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Abstract : Municipal public works have the particularities of government investment, public welfare attributes, and
complex environments. Therefore, it is necessary to strengthen the cost control of such projects to
ensure the rational use of financial funds and maximize the project benefits. However, currently, there
are problems in the construction cost control of municipal public works, such as inaccurate estimation
in the decision — making and design stage, loopholes in bidding and contract management, ineffective
cost control during the construction process, and lax review of completion settlement, resulting in
frequent cost overruns. This paper systematically analyzes the pain points in each link of the current
construction cost control of municipal public works and pertinently proposes a whole — process
cost control strategy, involving aspects such as optimizing decision — making and design, improving
bidding and contract management, strengthening dynamic control during the construction process, and
standardizing completion settlement and evaluation. It is hoped that the research results of this paper
can provide a useful supplement to improving the fine — management level of the cost management of
municipal public works.

Keywords : municipal public works; construction cost; cost control
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Exploring the Environmental Engineering Path of Financial Support for Mine
Restoration under Comprehensive Comprehensive Rectification
Xiong Weihao
Xupuyun Smart Space Information Technology Co., Ltd., Chengdu, Sichuan 610000

Abstract :

This article explores the relevant content of financial support for mine restoration under the

comprehensive rectification of the entire region. Elaborate on the connotation of mine restoration

and the role of financial resource allocation, analyze the mechanism of financial capital intervention,

risk assessment, etc., explore the application of financial instruments and key technical cost control

difficulties, and also introduce various financial support models and technology research and

development directions, emphasizing multi departmental cooperation and future research directions.

Keywords :

mine restoration; financial support; comprehensive improvement of the entire area
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The Role of Strong Ramming in Highway Subgrade Construction
Li Haidu
Chengdu , Sichuan 610036

Abstract : Strong tamping technology is a foundation treatment method that uses heavy hammer impact to
compact the soil, which is crucial for highway roadbed construction. lts core role is to significantly
improve the soil engineering properties: through the strong impact to make the soil particles
rearrangement, pore reduction, significantly improve the compactness, bearing capacity and
subsidence resistance of the soil body, so as to lay a solid foundation for the stability and long—term
use of the roadbed. The advantages of this technology are obvious: compared with the traditional
reinforcement methods, the strong tamping construction period is short, high efficiency, can be fast,
large—area improvement of the soil body, effectively reducing the construction cost and time.At the
same time, the construction process is relatively simple, and the quality is easy to monitor and control,
which is conducive to guaranteeing the overall quality and safety of the roadbed project. In addition,
the strong tamping technology also meets the environmental requirements. Ramming technology
can effectively improve the quality, stability, construction efficiency and cost savings of highway
roadbed project, which has a wide range of application value and important significance in highway
construction.

Keywords : ramming technology; highway roadbed construction; the role of ramming technology
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Research on Building Extraction Methods Based on High-Resolution Remote

Abstract :

Keywords :

Sensing Images and Dsm Data

Ding Handong
China Unicom (Shanxi) Industrial Internet Co., Ltd., Taiyuan, Shanxi 030032

As key data during engineering construction, basic geographic data of buildings can effectively ensure
the usability of buildings. In the current application of remote sensing image technology, high—resolution
remote sensing images need to be used to ensure the effectiveness of building data extraction and
enhance building detection results. With the in—depth development of remote sensing technology
application, high—-resolution remote sensing images should be combined with DSM data to improve the
efficiency of building data extraction. The research results show that under the combined use of high—
resolution remote sensing images and DSM data, the overall accuracy of building data extraction can
exceed 92.3%, and the Kappa coefficient can reach 0.87. This effectively addresses the impact of
shadows and vegetation coverage during building data extraction, controlling the false alarm rate at
4.2%. This paper focuses on the research of building extraction methods using high—resolution remote
sensing images and DSM data, aiming to provide a reference for the improvement of subsequent
building extraction algorithms.

high-resolution remote sensing image; DSM data; building extraction; data extraction
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Research on Thickness Control Technology for Prefabricated Composite Slabs
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Abstract :

Under the current concept of energy conservation and environmental protection, prefabricated

buildings have attracted widespread attention from all sectors of society. Prefabricated composite

slabs are widely used in floor and roof structural systems, and their thickness accuracy directly affects

the building's functional use and spatial layout. Through reasonable thickness control, structural safety

can be ensured, cost control optimised, and construction efficiency improved. This paper primarily

discusses the application value of thickness control technology for prefabricated composite slabs. It

proposes corresponding measures from aspects such as mould design, concrete material regulation,

and improved production processes, providing reference for relevant personnel.

Keywords :

prefabricated; thickness; composite slab
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Exploration of the Path for Building the Capacity for Independent Control of

Abstract :

Keywords :

—. IEE=xR

National Metrological Standards

Zhang Nan
Beijing Institute of Aerospace Metrology and Testing Technology, Beijing 100076

National metrological standards are important technical infrastructure and are related to the
measurement accuracy of various industries. This research report thoroughly studies the spirit of
relevant instructions and comments, and based on the new stage of development, analyzes the
significant meaning of strengthening its independent and controllable capacity building from four
aspects, and deeply dissects the current situation: Among the 185 measurement standards, only
21.6% are fully independently controllable, 50.8% are partially independently controllable, 22.2%
are not independently controllable, and 5.4% have been suspended from use or are undergoing
renovation. Research has found that China's capacity for independent control of measurement
standards is insufficient. The reasons include weak industrial chains in related manufacturing industries,
degraded production capacity of core components, lack of market iteration, high difficulty in research
and development, weak talent teams, facing international technological blockades, and insufficient
openness of the system. To this end, the report puts forward four suggestions: strengthen policy
guidance and optimize the layout of the industrial chain; Strengthen project breakthroughs; Enhance
the openness of the system; Cultivate innovative talents. The research also formed a ledger, providing
support for strengthening capacity building and securing financial input.

measurement; independent controllability; policy guidance
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A Brief Discussion on How to Enhance High-Consequence Area Management
Through On-Site Control

Han Songsong, Yang Wentao, Wang Zhuo, Wang Ning
Beijing Pipeline Co., Ltd., National Pipeline Group, Beijing 101500

Abstract : This paper focuses on how to enhance high—-consequence area management through on-site control.
First, it analyses the scope and classification of high—consequence areas, as well as existing on—
site control measures, identifying issues such as imprecise scope and classification, gaps in control
measures, inadequate implementation of responsibilities, weak risk identification and response
capabilities, an incomplete emergency response system, and shortcomings in personnel management.
Subsequently, specific strategies and measures for enhancing on-site control are proposed from the
following aspects: strengthening source control and risk identification, improving on-site management
systems and processes, optimising physical and technical security facilities, enhancing personnel
control and capability building, and strengthening emergency preparedness and response capabilities.
Finally, an implementation guarantee and promotion mechanism is established from the dimensions
of organisational leadership and responsibility implementation, funding and resource allocation,
supervision, inspection, and evaluation, as well as information sharing and collaborative coordination,
aiming to comprehensively enhance the management level of high—consequence areas and ensure
regional safety.

Keywords : high-consequence areas; on-site control; management improvement; risk identification
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Abstract :

The construction environment for deep excavations in super—high-rise buildings is complex, and

traditional shoring methods struggle to cope with sudden changes. This paper explores a novel

‘adaptive support’

technique. This technique involves installing sensors in the support structure

to monitor key data such as pressure and displacement in real time, and connecting them to an

automatic control system. When monitoring data deviates from normal ranges, the system can quickly

adjust support force or implement other compensatory measures to proactively address risks. This

technology significantly enhances the safety and controllability of foundation pit construction and

represents an important future development direction for deep foundation pit engineering.
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deep foundation pits; adaptive support; real-time monitoring; automatic control
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Mekong River Major Bridge
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Abstract :

Deep—-water cofferdams require technical precision and quality control, impacting project outcomes.

This paper summarizes the design, fabrication, assembly, lowering, and base concreting for the

double-wall steel cofferdam Pier 3 of Mekong River Major Bridge in Laos’

Paklay Hydropower

Station, offering references for similar projects.
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Construction of Dynamic Monitoring and Investigation System for Risks and
Hidden Dangers in Highway Engineering

Li Mao
Yunnan Highway Science and Technology Research Institute, Kunming, Yunnan 650051

Abstract :

Highway engineering is an important component of the rapid development of transportation

infrastructure in China, and its construction quality and operational safety are directly related to the

safety of people's lives and property, as well as the stable development of the social economy.

However, highway engineering has the characteristics of long construction period, wide coverage,

complex geological conditions, and variable construction environment. Therefore, it faces many risks

and hidden dangers in the construction and operation process, such as geological disasters, structural

diseases, construction accidents, etc.
Keywords :

highway engineering; risk; hidden dangers; dynamic monitoring; troubleshooting

515

AT E 2 B RE I, ARG G AR R TR EIKERIEER S, CE SRR R R R . REER
A HATETTH AR AR . T2k, REARER ST MU R, 8 2024408, 2EARSERTRW T 54074
B (HREE AR BRARSAE ARG IS, IR . il H s AR R S, I B A g TRk i

TR XU B AR Al R

—. ARTIERMERBENERSHNENTHENSHE
FRENLEMNE

(—) ABRIERNKIBENES

AR TN RS BA 2R, Bt shSEmfeH ks
Ripte Hordr, ZRAEORBUE XS VR 2, GIh T AR
ESNWVSIISE SYVS BN SE=grSE Sl SR E S VSR T SEc
RIS BOR B, CAEAE e A B 251 A AR el I TR BT
A AR R — @RI A S TBHIR, X% KU 51
JRBANAEIHAR T

(=) EsSBNSHEE RN L EE

H AR A B LR R RS A R SRR, R

R AT TN . FOREE SN0, Ay ASE N R A s
TR PIRATAEIIRE AL, ORER N A B A XU B
RS T KSR A HUCH B T4 XU fe S A
o T AN SRR Z R S AR T B TR 22 1977,
FRBUX W e ol T 2 ANEHOHEE AT, AT LA
HIUXBSSRM | RRAEAN A sy, HETTN RS A L AT it o

. RBRITERKRREENSENSHEERBEN
R

(=) ZEMERE
O AR A e R A M 55 e 2 P 3 P P A o O R T

WA 28 (1989.10—) , %, Wk, ZHAKA, ERARE, BRIRT, HEFH: AHTE,

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



R, RO 76 AN i AR NIRRT T . SRR,
BIEEARSIIBEEE BT MR, BRIE. IR, JBCSESS LU
R HTHUSTERSE . KIS RN AL, BB 2 A B AR
OB, BE N BANAES BB TNATTTE, R AE RN
BB | R PR PSRRI

(=) SERTERM

T AR NS B A AR, B b s S I
MF B, MAIRBUR SRR L, DA K F B s &
TG T SEIN RN, R W IR A5 BB Pl R SR
9, BRfem et E e Aol E R, BAURSE RS AR
i N I AT AL B, DA TS — I TR B U8t &
T .

(=) #B=mn

PRA NI TR IR IT v, BRI SR T
BMIA PR ST B KU BRI ST FE PR e B
MR A AT EL AT IAI R DU R PP A ) d 22 25 7
T, EEEEERI A, ORIRR IR S,

(PO ) SERtERm

PRFR R — B EE e AN TR SR 7 SR AN LA 4%
i, RoBEGId T M SRR, HETRS RIS AT 2 T ERE
FEICRI e o i, AR B e e T
SEAEAPN A, AERE AL AN AT 77 T T A 17 50 5 2
ARG, BT TR R THIERN A

() BkEhiEREN

OB TR UG B2 SR A B S HE D S BT 2B TR,
IR AL, TR, EEE AL, MEE AL, BT
&, MHFREEHSG R, ZEERRITHHTE RIS EME. B
DAV 22 PR 322 7 S RIS MR SR, AR AR T ] 2 AT B 7 P
PEAMESILE], MTTSCIME ST, Pk PhRRY, 20
NS S b=

TN i — Y

IR BT
AR TR SRR, AL . BT
G SRR IR U G AL
P JE
WS | o Lgmuy . e, W, FUSRRARSERS, Wi
ViSRSt
R R T, T SR e,
senspirgy | KU ORI, SRR L,
U | i 5 A BPAL TSR, LA e PO
JERIS,
I T L e p—
vy | i TP ISURPARL WA, A
e B T s L Ly
AR, 2 RSB R
R TR, BRI ETATE, W
SRR | TRIRITEE. RS T AT 5 2 SR
S SMIT F2 LA PR R, 78T 1 A SHRAE,
SRR, TS . MRS I B
T | (. ol R ELN, SPUE A TE . VU
WIS, TR T Ay,

=, ARTERNRBENSENSHEARRNEE
SREE

(—) EIISTERRER BT

6 A XU B AE S I D 28 T B A A I S AR R A SRR, o
DAEEAR AR A B AR IS SRR A A T 0L, B3 B el o,
TR RIS, IREAIERTT(E. ZERAY RTINS

NI AT BT, T KRR B R BRI A
WAL, FEINE M AR E, DR A A AR s X T
— BB, AT — o i (AL PE R I A, TR OR e S AT 52
PR AR IR ACR AR o T M 33 5 PR30 3 AR 300 P A2 RS 28
HORHIRE, — BTN LSS —2MAST it InE
IR MR &, R TRMABRSEMIR S NAE, 7
. IREIFESHG TR, AR R RIS
RTINS, BT R AR LA KOOI ER
B8 ZRFERS. RIS .m0
MR A, RS Ay T IR AS R . R ATRR A
SRR VRIS B R ST BRI A, i
RS AN S SR B A TG

HIREIN, S SR R R, 5% 4 i
TR 7 SRR 2 OB SE I & A BB oD HERURI R 200E 1=
(aesr ) fcsamfs (W 4G, 5G. k) S &A=,
i 20 2T A eI gt AR VAt o DV N O 1 AT A R A ==
AFERERI DI, AT LR ) T 5 45 77 =G A b e

(=) ME—RLNBEERE5IRTES

R E S A6 EEATUN M ER T A0 AL
SIHTRIN o T EE— PR B LS -, RERPSCEIEL
RIS E AR, e R BB i ] PRASFI T
A I

—ITARAITE I, A R R IR BT e
LRGN IR A, ORI e e R e R . I
H, BEE GRS, WRRERIE, RREZEHL
HUBR I TITEACHIACTR, DA — Bk Far Lo

3 ITRREAR T, %5 BRI S PR AT AT
SR, HRERRERS XS ML A B TSI A AR B A . R
XS HEA T T RIATEETT I, T LA H A R
PRI, TFRIIT XU BB e . BRI S e
DR AR R AL BRI T MY, AT DU R R e
FEZ ISV

(=) SIESER R EHERE

FRE R — R T HEE RIS E . B S IR
B, REFHESS9. RARIESHRESFZ AT,

FRAE RIS S A AR TR R KSR L
FERHEEZRY, S8 BN HE T, T A e g7
Bl NS, T, APERITHTA

PG HEA S FRA A U SRR A TR A0 BESK, F ot it
L EAHEE T AR, WARIBU T bR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 051



T#2HA | ENGINEERING TECHNOLOGY

T, — SR N IR R INIURIL . R EREL AL
UL AR A TEE A TR AR, 9T RIR I B, il e
ST, BRI —F Bk

PR BI S0 W A SE LR B R A R T A
FOHHAIRIRIA, S5 WIRE FRURAT RO SRBUE UL,
FR DR A A DR R

FUEIE 504t DIRUERRIPERT. B, SPTERIAA
BERZERME, T IRB]H AR R TIEE 2g. —
T DU KU B2 R R AR BRI R — R R R =
e, TEEAN RIS P S ZRIBUN R A I

5. RAEGRELSES: )T HEA A SRR, Z N e
TRHETTSE, HEUISAE IR YRR IEAG S IR IR
FAENFE T RN ER, 3 B P A SR TR,

() EfRERSER BTREH

PR B S T AT LA REAS A2 KU FE Bl S 2 1T M N
HTUEAE S, R SR HUY, R H i S BN ) 71 FoU AL ) 0 47
TIUERIR I . TSR A E . U A1 R0 Tl 5 W o 55
AN

LPUEHRRRSOE ARSI AR A XU A5 re R 5, 3
TR S A XU B A A S B PR R TR Pt

2. T EMER A . SO TR BUERR, AR R EAR
W TREIGA R ESZ RS, R A BT e

STUEFE KA MRGKHMEFESZE, MAEdE
E RIS . RTRORBESROTA, AR TSR
AL RAVT BT BT . IEE AR A AR

4 TEN R AR LA AR TS E S, S
ECSINFSSIES o R IR A (e

M, ARTERKERENSHENSHEFRNERE
)i

(—) ISRARHRS
HIZSBEH T, AR AL, iEE AL, MR RS
RIT I TTNAL T [T A s TR XU B sl A S 5 R A
TN, EEGITIGE R R T R RS I L

243t

o /NAZ BRI A BT T, IR e T
PEVHAMUE, BZEMIFETT TR, AR T TR IR
(i3I

(Z) RELEENRERR

BB a5 A s AR U B A8l AR S0 5 HE AR SR
WABREIRZ, A BB R AR A EEAS T AA BRI R A
S, =BG ERUETT AR TR KGR, . A, i
MV BRRIAIRAE T I ARBFIITE, S50 WA ) 5 H e 4
ARER RN BEARE . 55— 7 TIN5 TR AR A
PR BRI, B FEHE R S SR AT A R AR AT
FRUERGH

(=) MREERA

DN TR B PR B A M S5 PR A I R I A T 75 2R
HOTEEHRA, HPaid T ENRENWE 5258, SlRE Ty
AIEEE B AR EH ., R P <.
PRI T B 2 2 SO B s L], IR B AT, H 8l
HERASL, ARSI ARG LI AL o

(1) R G NAHEFF

N AR RS e I SR EOR 0T R S 6087 BT T 0
W, MVESUNRITIUE . S EBA A IT RE i E A, (2
HIP R A B R RA BN a5 . BOE o BT A0 XU A
PRI BET I, REANGEX TR LA 77, A0
2 BULE, BB ES T, R R A T
AN, EREENSHESERANE ST

h. &R

O AR AR B R A M S A R S I — TR S T
T, ZRGOTTIREEAR TR ZETREB T A EENE L,
PREErk g Ry, B e SR RIS R IR
W, FREE SR RIS . HURE TS ATEE, THHRERTER
AR RGP RV EACP I AN, AR
TR SN A I S HEA AR R AW A L

M Zz e BRI T2 2 STl S BB BRI (D). 3 THA 2019, 48(24): 64-67.
(21 BRAFIES OSCEEFRBT L] A i TR AT B AR A (J/0L). RIS Tz A, 2024(11)[2024-11-01]
[31 P R AR R T 22 XU 43 A 15 5 BB HE IR RO TS O R M (C). 585 25 Jardfpble by S it L ] T IX Rl 22 (e R g e e [ 0L 22 e (R P 22 R

BERPF ARSI LA P SRS ,2017:64-64.

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



—2 _a Yy

i P T 75 B T Lo B P SRS

RSB
AR TEENERAS, Tt HiEE 056000
DOI:10.61369/ETQM.2025100033

SEEYM, SEIRRHRE. EXEMSRIRERE, AXMNERFE TR

MRETL. ﬁﬁIIzﬂﬁ%&EEE%ﬂ?’a‘ﬁﬁEHE?\?, R T HEBEREIREERNEE, HRE T AR

CEETFER, AABRARRRG THELRESE

i = SiRFENHSEEELRE
RILERE, BARERE, SEFEEINE. RARMVHSERE
Ema, AAEENTRESSANE.

X @& i EmifE; HERE; BLREEH; ELTZ; BARMRKE

Research on Quality Control Techniques for Asphalt Pavement Construction
in High-Temperature Environments

Zhang Qichao
Hebei Xiangzhou Engineering Testing Co., Ltd., Handan, Hebei 056000

Abstract :

High—temperature environments significantly impact the quality of asphalt pavement construction,

often leading to early—stage defects, compaction difficulties, and construction safety hazards. This

paper addresses three aspects: changes in material properties under high—temperature conditions,

adjustments to construction processes, and quality control measures. It systematically analyses

the issues encountered in asphalt pavement construction and proposes corresponding technical

optimisation pathways. The study indicates that by reasonably adjusting construction schedules,

using modified materials, and employing intelligent monitoring methods, construction quality and road

durability under high—temperature conditions can be effectively improved, demonstrating significant

practical engineering value.
Keywords :
process; technical optimisation

high-temperature environment; asphalt pavement; construction quality control; compaction
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Research on the Coordinated Control

SR

Mechanism of Construction Progress

and Cost in Installation Engineering
Li Jiao

Zhejiang Kefei Technology Co.
Abstract :

, Ltd., Jiaxing, Zhejiang 314001

Construction progress and cost control are core components of installation engineering management,

and their coordinated control significantly impacts engineering quality, cost—effectiveness, and overall

project efficiency. By analysing the interrelationship between construction progress and cost, this study

proposes a control mechanism based on information sharing, dynamic adjustment, and collaborative

responsibility to achieve optimal resource allocation and precise process control. By incorporating

the concept of full-process control and information technology, this mechanism effectively mitigates

risks such as construction delays and bud

get overruns, enhances the scientific and systematic nature

of engineering management, promotes the simultaneous achievement of project objectives, and

strengthens the comprehensive competitiveness of installation engineering.

Keywords :
engineering; dynamic adjustment

construction progress control; cost management; collaborative mechanism; installation
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Research on Intelligent Identification and Prevention of Safety Risks during

the Construction Phase of Urban Gas Engineering Projects Empowered by
BIM Technology

Zhang Chengjie, Xu Binggiang
CNPC (Xinjiang) Petroleum Engineering Co., Ltd., Karamay, Xinjiang 834000

Abstract : This paper focuses on the intelligent identification and prevention of safety risks during the construction
phase of urban gas engineering projects, delving into the integrated application pathways of BIM
technology with multidisciplinary techniques. In terms of intelligent risk identification, a multi—source
information fusion methodology framework has been established, featuring a five—tier architecture
that integrates BIM, 10T, computer vision, and big data technologies. This enables real-time perception
of physical risks, intelligent recognition of personnel behaviors, and fusion judgment of multi-source
heterogeneous data. At the level of intelligent risk prevention and decision support, a BIM closed-
loop management mechanism has been established, with the development of a dynamic assessment
module based on BIM 4D/5D. An intelligent decision support and emergency plan simulation system
has been constructed, along with the design of an integrated system prototype with a "cloud—-edge—
end" three-tier architecture, facilitating full-cycle data interoperability and process linkage. Through
technological integration and system construction, this research promotes “precision in identification,
dynamism in assessment, closed—loop in prevention, and scientificity in decision-making" for
construction safety risks, providing theoretical methods and technical support for enhancing the
informatization level of safety management in the construction industry.

Keywords : BIM technology; urban gas engineering; construction safety; intelligent risk identification
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Strategies for Enhancing the Professional Competence of Construction
Supervision Units in Building Construction Projects

Yan Jinchun
Urban Construction and Ecological Conservation Centre, Tuoyun Pasture, Caohu Project Area, Xinjiang Production and
Construction Corps, Wugia, Xinjiang 845450

Abstract : Against the backdrop of accelerating urbanisation, housing construction projects, as the core carriers
of livelihood guarantee and urban development, have drawn significant attention to their construction
quality and management efficiency. As the key link between the construction unit and the contractor,
the professional competence of supervision units directly impacts quality control, safety management,
progress coordination, and cost optimisation throughout the project lifecycle. This paper starts from the
project management needs of construction units, combines the commonalities and differences between
housing construction and municipal engineering, analyses the existing issues in the performance
of supervising units, such as system implementation, talent structure, and technology application,
proposes targeted improvement strategies, and verifies their effectiveness through typical cases,
providing a practical path for the high—quality development of the supervising industry.

Keywords : housing construction projects; supervising performance; capability enhancement
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Research on Key Technologies for Controlled Excavation and Support of
Complex Soft Rock Ultra long Shallow Buried Large Section Tunnels

Wu Wang, Zhou Xiang
Zhejiang Jiaogong Jinzhu Transportation Construction Co., Ltd. Hangzhou, Zhejiang 310000

Abstract : This article deeply studies the key technologies of controlled excavation and support for this type of
tunnel through the comprehensive application of theoretical analysis, numerical simulation, and on-
site monitoring. Firstly, an analysis of the construction technology for the entrance section of shallow
buried and biased weak surrounding rock tunnels was conducted, and targeted construction strategies
were proposed; Secondly, explore the unloading mechanism of surrounding rock during excavation
of large section soft rock tunnels, and reveal the variation law of surrounding rock stress—strain;
Furthermore, analyze the deformation characteristics of large section soft rock tunnels and construct a
predictive grading system; At the same time, studying the mechanical behavior of the support structure
during the construction period of large section soft rock tunnels provides theoretical support for support
design; Finally, integrate various technologies to form a complex soft rock ultra long shallow buried
large section tunnel control excavation and support construction technology system. The research
results are of great significance for guiding the design and construction of similar tunnel projects,
improving engineering safety and economy.

Keywords : complex soft rock; ultra long shallow burial; large section tunnel; control excavation;
supporting technology
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Key Technologies for High-rise Construction and the Construction of Quality

Control System
Wen Ziqi

Ningdu County City Construction Investment Group Co., LTD., Ganzhou, Jiangxi 342800

With the acceleration of urbanization, high-rise buildings occupy an increasingly important position
in urban construction. This paper deeply explores the key technologies in construction of high-rise
building engineering, including deep foundation pit support technology, pile foundation construction
technology, reinforcement engineering technology, concrete engineering technology, template
engineering technology, etc., andzes the key points and difficulties of each key technology. At the
same time, it elaborates the construction of a comprehensive and scientific quality control system,
covering the preparation work before construction the quality control during construction, and the
quality acceptance and evaluation after construction, aiming to improve the construction quality and
safety performance of high-rise building engineering, and to provide theoretical and practical guidance

high-rise building; key construction technology; quality control system; deep foundation

Abstract :
for relevant engineering practice.
Keywords :
pit support; pile foundation construction
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Research on Energy-Saving and Environmental Protection Technologies in
Green Building Construction

Qian Junchao
Central-South Architectural Design Institute Co., Ltd., Wuhan, Hubei 430060

Abstract : Green buildings hold significant value in advancing sustainable development and environmental
protection. As a core component of green buildings, energy—saving and environmental protection
technologies play an indispensable role in reducing energy consumption, cutting carbon emissions, and
improving environmental quality. During the construction phase, the adoption of efficient energy-saving
design solutions, eco—friendly materials, and advanced construction techniques can markedly enhance
the energy efficiency and environmental performance of buildings. Specifically, these technologies
encompass measures such as optimizing building structural design, selecting low—-carbon and eco-
friendly materials, and recycling and reusing construction waste. While reducing resource consumption
and waste emissions, they further enhance environmental friendliness during the construction
process. Implementing these technological measures can effectively lower energy consumption
throughout the entire life cycle of buildings and contribute to sustainable development at the societal
level. Strengthening the application of energy—saving and environmental protection technologies in
green building construction can drive the transformation of the construction industry towards green
development, providing solid support for achieving energy conservation, emission reduction, and
environmental protection goals.

Keywords : green building; energy-saving technology; eco-friendly materials; construction techniques;
waste recycling
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Intelligent Management of Construction Sites — An Exploration of
Implementation Pathways for Digital Technologies
Ding Yong
PetroChina (Xinjiang) Petroleum Engineering Co., Ltd., Karamay, Xinjiang 834000

Abstract : This paper focuses on the research of intelligent management of construction sites, emphasizing the
application and implementation pathways of digital technologies. In core application areas, digital
technologies leverage means such as the Internet of Things (loT), artificial intelligence (Al), Building
Information Modeling (BIM), big data, and cloud computing to effectively address pain points in
traditional construction site management, including limited coverage, delayed responses, and lack
of data interoperability. These technologies operate across five key dimensions: intelligent safety
management, intelligent progress management, intelligent quality management, intelligent material and
equipment management, and intelligent collaboration and decision—-making management, thereby
significantly enhancing management efficiency and quality. The study aims to provide theoretical
references and practical guidance for the implementation of intelligent management at construction
sites, facilitating the digital transformation of the construction industry.

Keywords : construction site management; intelligent management; digital technologies; Internet of
Things
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Research on Innovation of Engineering Management Modes in the Context of
Intelligent Construction

Mao Huabiao, Ma Yifan, Wu Chenguang
China Academy of Building Research Group Co., Ltd., Beijing 100013

Abstract : The rapid evolution of intelligent construction technologies has brought about unprecedented
opportunities for transformation in the field of engineering management. By integrating technologies
such as Building Information Modeling (BIM), big data, and artificial intelligence into the construction
industry, projects have achieved comprehensive management and control that is information-based,
refined, and intelligent across all stages, including planning, design, construction, and operation
and maintenance. This paper delves into the innovative directions of engineering management
modes in the context of intelligent construction, analyzes the challenges and improvement needs of
existing management modes, and, drawing on practical application cases both domestically and
internationally, proposes innovative management methods that deeply integrate intelligent technologies
with management concepts. These innovative modes not only significantly enhance project efficiency
and reduce management costs but also optimize resource allocation, laying a solid foundation for the
construction industry to develop towards a green, intelligent, and sustainable direction.

Keywords : intelligent construction; BIM; big data; artificial intelligence; engineering management
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Construction of a Technical Management and Risk Assessment System for
New Energy Electrical Energy-Saving Projects

Li Pengdong
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Abstract : This paper focuses on new energy electrical energy—saving projects, elaborating on the covered
technologies and collaborative energy—saving mechanisms, introducing the full life cycle management
mechanism, multi—-dimensional risk quantitative assessment framework, and other contents. It also
involves the risk early warning index system, transmission model, etc., as well as the application
and verification in actual projects. Finally, it puts forward the current limitations and future technical
application prospects.

Keywords : energy conservation in new energy electrical systems; technical management; risk assessment.

515

Bt 2 BO BEIRT T RS T A ST FEAN TR 5, BT REIR T BB LA O BT HOB Fe e FRIE 2020 R Y CRTBRaA =
PRI (2021 - 20354F) ) S ZFNECKIRE T HAE IR VTR DU W REIRHER F bR, HrABIHE 1T RE TRRIM AR .
REANETRE LM A, L R TTREAER BRI GE. M, TR A R TSR], ML 4E KSR RESR DU XU T
ERPRR ARG WIS TR AR, IS S RS PP D RN . By 22 AP S AU TT R TR, DM REIN AL
A, SRS REIR U RE LR P RREERR

RETRE, DR RBIRFIACE, SHaeHm ",
(Z) &G EREENS
BB IR A AR AR T S R % ) BN A 2k o JA 1 EEL

e FEMARIBTBE, MZREH BRI R, SRR, HlE

—. MEERRSTRIERASEAREE

(—) SHETERARREIGIT
BT RE TR SR 2 A, AR, fEREFIETRERL

%v

TR
W, RN FETRENLEL, YeRBAE G e ol
PHAERL G R HiRE, EREHOR AT BB TAEGE IR 1o, 9 AEH
WSCBL AR I R i S Bl =& WM RIVER, SeRr=: dast,
TEREFE FRABII RN 7, AR HTRERL, A8 f (R FL BB A BRI
F, BT UL, My BB ARRRMER, K2R SR
2, OE ST R B ERERIR; hERESE, THAH
HRMYREE S LEANHE, G RN AR T8

A ER SR Y RITMBIEERGERR S, itk
FHPPICRC R TE R TR S, R
TR T o T2l BV B S S M S SR e, M B
FHdL I, FIR, MRS AT, AR5 B B S
B RS, AWHREEESORPRE S AN, DG RH AR A
RETRRMR TR, i LRIt S Rkt

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



—. BRIERRITFGEREE

(—) RGBT HER

BT FMEA-RIBUE M IEROR . S0, BREE2 4R XK HAL
PPAEHEZE . FMEA (RS R AT ) T T IR A U
FOOMRERE , JED R R L T RE R A A D IR A TR 3
W, AT R B R AR R . BN ERSE T T 5
Mg o TR, ARTSLIER TR A R R B AR, S e P 2
B0 327 AR 25 XU TR 2 i B 5 A5 S ke o HARUR
FEAHTAEGTREREMEAREE, 226 FMEARRALE, 881
S e AR R T RE TR B E NS, NeEX
B R BT T

(Z) RBETRE R

HRBUR I RE R KR B R A A R IR R 2 T T O 4R
o RETRERERERE T —, CHEYI TRNTRCIEBT,
TIPSR TR | (G R SRR i M S AT R PP A (4]0
AR 2 TR FRAR I W RE LA SEPRae R ST R 22 57, @
T S PREERE SRR RERE, N BT RER RAVERIA T T
B E AR SE BRI T 2 A P Bl Y BE T AR AR 52,
AT EA RS . IR EEEIIE DL, 8 TR IR AR
e XEEROOIRFRA TR, SRR T — A2 1R TSR
B, A EDT R RN RO R FL A B AR A A XU

=. BAREESRRITFEHRERNH

(—) RBEIESHAORA ML ER R

L XS S A

FERTREIR LTI R TR, A XS S T B R B B
P S RGNS R AR L SR CHE, R GE RS
FiRZR, WIREARSHIAEN . BRI RS A
MIAEVER s T R S br TR A HTRIE S, T e
D R R R HAR s A B, FRBRIE T R SR s TERE T e,
TN REIRERE, FIR—FRFINE. RN, PRz
I PSR AR L LT RE DN RIS AR BB RS, D KU O %
o BN RE XL GO, B AN S PR SR
SRR, DME N MSRECE R G, R

2. B A L]

U PG S5 RN B S RSN B IEAR L TRA . i i s7
Frid, RIS S RARSH B, 5 USR5
TSR E PRI I KBS I, 503 m A R 0 863245
RIGKHESH, BRI AT O XL IEAUHI R T 5
ARIGLLBEAE MU P IR IR T IBAT, ST HA S XU A 1
L. R, ZhE RS AR AL R P RE A
W AR XURS: S A T BRI AE, TP — A~ REERUIEER, fR=TRE
PRI RE LR R AR AN T

(Z) EEREZSRRRIT

1.2 BFRIALH A

FERTRENR HL 1Y AE TR QO BOAR A B U P A LA
EHER R TR RGN Z EAR ORI 5 G T, AR
HMIEE TOPSIS MUK G RIEIT B G U G R TT ¥ Tl

KRB G T, REEEEH RS HER, MR AP,
ABHImEE T, SR TOPSIS (s & 75 g6t 7HEF, [
EATIRAOICI A BB (AT 2 b, SRR S R S
HA S RIOBAL R . XM G A I TR S AR T4
Fh e R 2R, D RBR FR ST R R B AR A R XU
TEPREERI A, SRR & B A A XSS (A 27

2K AR Y

FEFTRETS B ASITRE TR, A AT BIM S5 AR 447 11 52
M E RGN T AT A BT, TS
PR, RS EIZTEE . BRI REEESE, DISEHIN T
T e 1 RS A ADL S T, S BIM S A R DU
SR TR I T SL I B, R AR R R A B AT
o [, A RER A HIEIE a1 5 A, S KPR 42
BN TR RGN ASRITRE ., L5, . SHTRmHL
ORERER, AR MEATME, #iRE RS
T, KRR AR T B S B A TR B IR A B L
TR AT BRI PRAERE T, AR Pl RR 2 SRR AR

fie

M. ARMNASIEIE

(—) BB TESHA R
L3 DI H R
FERE TR XU E H, %IRRT - fHAEEE & RSB LA
o %Al bd R AR BRI TR AN 5 ORI RE IR, DAk
BN SR T RAFAAE. B X REIEIH FERE DL PR A AT
GEEEIR —REREIC A R SIS A, HE T AT LS
R PPET 5 PRI T, KSR ISR H DR R G A
RERLA R AERER SR FET HURAS AR Al (R 2o v A XU 1A
LINTUEAT IR, MR RGRREIBAT, AR T H eI AL
K, FR T RE A, S Il b X AT R R R T A
R,

2. 1B TE X AT

FEHE A TRESLI, JE X B T HUR AT FE AT, I
TR R TS KSR PR RO . X RS TR, SR
HE RO S R PG R R T, FEReRA e LR, 6
TR FERE B PR, (RBLH TR " [, iR
RO | WA R AR E L TTEARE , K R
EITFEEES, RYINFEBERG ARG, X T AR AR,
A HIHIAE T IZ AR R TESCR TR A R, eI
HUACTTRE TR — 0 R e B T AT S M B SR LR b

(Z) FREBMEITG

LAHP- SZR PR

AHP- B ZE TN FEPPAE (R R T B BT Rk
ik CAHP) BOERH R R, A8 A 2L AN (5] 4 FE AR 7
EHP RS TR, PIANFE RO R ARG T PR 2 L
AHP AT IR 5 b, 7EOLEERN b, 32 AR SR G PR 7 k)

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 081



7KEBT#2 | HYDROPOWER ENGINEERING

PR G TER AT, %07 B RRAL BTN I AR TP ORI R AL AN
ek, EAFGSERRE Ol X TR REIR A U RE AR RO A
SN AR R, 46 AHPHCE R M S G 0, AT
TP R A LA R, S ik— P U R 2 S A IR
i, WRERHAE LIRSS TR e BT B AR

2. GUgE 4 A

PRZ L S5 ER BU T I SURE 4T B 7E PG S S R 5
M RGREMERI IR RE W MR SR, MRS
HARACREDL, TR E RGO A S HA U . XA TR
B RLE S HON R GRE MRS, JJE S LA XU 47 i 2
BHicha, R TR LA, KM ST R (LT RE R
AR, B PR A BT, T EURR
SEBHAEAR R IUE T R GRIMERERIL, BN RIS 80CR BRI
ARG RERCRA, B MRS IR B R TRREAT A THE,
PAK NG e sl O s R REAT T REFR IR IS 2, BTN
TR RO BT RS PP SR AT 3 o

(=) FEnhistcang

L. FIE R S L]

FE F TG R SIALH T, AL ST ) KU s
ESPNE G0 Rr S ERURAPN ¢ ) o/ LR B M i EPS e e
SIFNIAT, BEAS FI SR BRI AR BT LA T s s o
SREHURHE, MERSER, FTMEMESFILE T HOR, R
AT ZHL, LA RO ] DA PR B A LIt i % SE i
HURA ST, SEREAES P A M 2 75 AT XU
B, JERIN AR BUE . X —HUEIAR w1 R TP A Rt i

243t

FANRCE, AR AR LS KT R R IE M TR 3L
R, ECRRAS TR N T BRI P T B LR P A AL

2 bRUELLAfE R A

9 SEHLHT BRI R B RO 5 R PR R 2R AT
P YL, o KL s 2 ST 2R AR X
B REIR R AT . RS AR T R sR A a2 5, BIARAT
X S ROR RS HOR AT B NG  BIAN, FEORPH AR B UR = A HLIX
FRUCR A RE A AR A . ANEZ s TR, FR
P - REM ZERA N R = AR W T Tlldas:, &
B SRR FLRB A T SR A, R M XU PR A TR AR AT
TIREH A XM 22 RSN, R SERRR S AN W AR AR 2R
REeAMAA RN, R INARIE 7 T S e et AR 2, bbbt
J B S i

E\ IE\E

HTREBIR A ST RE R R AR L X A (A oAy i LA TR
Bl AR TEE AR OE, D9 TR AL 28T,
BIRTAEE RS FOE N LAFTERIL, #I24 TRR TN, R
K, Hryapds KHEGEHOR B S TS M2 a BT
TRSLBRIBtT, RREOHTX, VBRI, XERoRGE
AR S BT, AR, RESRAR TS, i XL
Bk, GESEERR, THHAAES7 5 T INERE, SRS
HTREIRFECRE AR, S TR AR

[1] B4 i Android B RS EEEAR R IZ TS5 S0 D). f B Tk | 2018.
[2) Al BT RBIR = LA R KBS AT S BER AR R R (D). W TR | 2011.
[31 A . T [T LED XTFF & M KBS IR IR R BFFS [D]. PR | 2013,

[41 25K T [ S AT BRI L B KU P IFSE (D). T R AR E BFFEAT | 2022.

(51 #FIAE . RA AR BV UL R Z AR (D). KA | 2017,

BIERS , EEF ET R HPRS RS AT EIR R U1 81275, 2012(5):200-201.
[TV REE T S Pt TR ROE R TSI R R R MRS ). S8 57l , 2022, 37(5):51-57.

[BIA% T . M [ < RS PP PR ZR R R (0], PRl | 2014(2): 4.
(913K B . AR ZR AL RS AL A 92 (1), 13T, 2020, 45(2):4.
[10] TiFI . et i OR A T REREFERARATHE (1] RNZTF SR | 2016(4):2.

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



— Pz é‘ﬁilﬂl W0 R B U R 575 B HE 2R 5

W, ek, =R KA, w250
1. BE,H?EEEBE \&), TR BT 529500
2. BMATHRFEARAT, 7T75 39 215000
DOI:10.61369/ETOQM.2025100005
& E  ZHE[BKERRSAXBESENEARETEEFRIEBENERNESIE, SNNAREENCERNEE
EHMATEMNAR, FEEIWME. ARRMRZRIGEENDE, RNCHAR MR sMM A RERBIRN TS %
RERS, ETEGIARRANGMREEEENRS, BENGHESARETWANRESMNEEREE, &
HhBHEEE, WASMMANEGHEITES. RINIRRE, SEERBEIGERIIEEETME, MM
SRR FERPRRYES REILIE T, BRRISARTER, REERNE,
x 8 | : &R ERMATREIRE BREIRE,; REFES

A Method and System for Defect Identification of Drum Screen Mesh Panels in
Nuclear Power Plants
Li Yaxing', Yang Longlong’, Li Xianguang', Zhang Zhou?, Peng Ning?
1. Yangjiang Nuclear Power Co., Ltd., Yangjiang, Guangdong 529500
2. Suzhou Nuclear Power Research Institute Co., Ltd., Suzhou, Jiangsu 215000

Abstract : The drum screen, a critical component of the seawater filtration system in nuclear power plants
(NPPs), serves to intercept marine organisms and other debris during routine operation. Currently, the
inspection of drum screen mesh panel integrity primarily relies on manual visual methods, which suffer
from subjectivity, low efficiency, and a lack of systematic defect management. This paper presents
a method and system for intelligent defect identification of drum screen mesh panels in NPPs. The
proposed system leverages image recognition technology to enable intelligent defect detection. High—
resolution industrial cameras are deployed on-site to capture image data of the drum screen mesh.
Utilizing edge computing devices, the system automatically and promptly identifies defects in the mesh
panel images. Abnormal images are transmitted via 4G to a backend system for early warning. This
approach achieves intelligent defect detection for drum screen mesh panels, reduces the workload of
operation and maintenance personnel, and enhances inspection efficiency.

Keywords : drum screen mesh defect identification (nuclear power plant); defect identification; deep
learning
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Mechanical Design in Household Appliances: Application and Quality Control
Strategies: Integration of Fluid Dynamics and Mechanical Motion
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Abstract : This paper elaborates on the integration of fluid dynamics and mechanical motion in the mechanical
design of household appliances, covering technologies such as boundary layer theory applied in
cooling fans. It introduces modeling of mechanical motion and transmission systems (e.g., gear
transmission chains), along with CFD simulation, multiphysics co—simulation, and quality control
strategies. Finally, it outlines future directions and proposes an intelligent upgrade roadmap.

Keywords : household appliances; mechanical design; integration of fluid dynamics and mechanical
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Operation and Maintenance Management of Nuclear Power Plant Equipment

XulLe
CGN Nuclear Power Operation Co., LTD. Shenzhen, Guangdong 518000

Abstract : Against the backdrop of global energy transition towards low-carbon and the advancement of "dual
carbon" goals, nuclear power as a clean and stable energy pillar holds strategic significance for
ensuring energy supply security and achieving ecological objectives. The reliable operation of nuclear
plant equipment is the core of unit stability, while efficient management of equipment defects directly
impacts unit safety, economy, and reliability. Therefore, establishing a scientific defect management
system has become a key challenge in nuclear power operations. This paper focuses on the equipment
defect management practices of an operational company's project department, elaborating on the
construction and application of a "tiered management + digital platform" model. Through a tiered
framework where base project departments coordinate at the headquarters level and project
teams handle grassroots—level issues, a closed-loop management chain of "discovery-tracking—
rectification—aggregation" is formed. The digital platform enables structured defect data collection,
multi-dimensional screening, and in—depth analysis, addressing bottlenecks like data fragmentation
and delayed analysis in traditional management. By mining defect patterns through statistical models,
the platform provides data—driven decision support for major overhaul planning, driving defect
management from "experience—driven" to "precision and predictive" approaches. Research shows
this model effectively enhances equipment defect resolution efficiency and unit availability, offering a
replicable practical paradigm for smart operation transformation in the nuclear industry.

Keywords : equipment defect management; digital platform; nuclear power operation
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Discussion on Design and Analysis of Water Supply Scheme of Dashahe
Reservoir in Guanxian
Liu Tao, Yang Tao

Guanxian Water Conservancy Bureau, Guanxian, Shandong 252500

The Dashahe Reservoir is located in Xinji Town, Guan County, Shandong Province, 19.0 km away

from the county seat of Guan County. With a designed total storage capacity of 11.797 million cubic

meters, it is currently under construction. Upon completion, the reservoir will efficiently regulate and

store water from the Yellow River and the Yangtze River, addressing issues such as uneven water

resource distribution within its control area and ensuring rural drinking water safety, thereby improving

the reliability of water supply. This paper analyzes and compares aspects such as water diversion

volume, water supply volume, and reliability in two proposed water supply schemes for the reservoir,

(Z) RENARRE

Abstract :
ultimately selecting the optimal water supply plan.
Keywords : reservoir; water diversion volume; water supply volume; reliability
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Abstract :

Keywords :

This paper studies the detection and prevention of hidden disaster—causing water bodies in coal
mines, and deeply analyzes the three—dimensional geysical technology system. It establishes a
technical system of three—dimensional seismic exploration, resistivity imaging, electromagnetic method,
etc., and combines it with a multi-source data fusion and—dimensional visualization modeling platform
to achieve precise detection of hidden water bodies. It explores the optimization of data collection,
signal processing, inversion algorithm and other precise detection technology methods. It develops
water prevention and control decision support system, including risk assessment, early warning, and
prevention and control engineering design functions. Finally, it carries out a technical and economic
analysis and applicability. The research shows that the three—dimensional geophysical technology can
effectively improve the accuracy and prevention level of the hidden disaster—-causing water bodies in
coal mines, which is important for ensuring the safe production of coal mines.

three-dimensional geophysical prospecting technology; concealed water bodies; precise
detection; water disaster prevention and control

515

R A e
G W TER
BRI AT r

HUESTREyINTATIR

W 22 4B B R 2R, BRI R D RO S A, FE 51 RSO, IR R R = ik, (%
FEERRERE TR, MEDLH B e 7 TR BRI B R EOR K e, IR S s I |
TRMACE, BN B MR TEN T B, AL H BRI A T =R R O RGO AR R
A A A SRR S o

—. ZHPIREREREE W s EERAE LA =2 B RBER, BRI XTI TR

B A S it PO A TR AR R . AR R TR AU AR, T A

(—) =4ESHEENREAR il RIZESRE, SRS B RO SRS R o T
SRR IR BN SRR P AL 1R e B, A ARTA RGBT, SRR SN W R ) ZE AR TR

e A A #K (1990.06—) , %, Wk, REWMAA, AEAEE, HATRYEIRIT, HEFE: §HMTRELKEGE.

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



7KEBT#2 | HYDROPOWER ENGINEERING

e B FE AR AR SE R s BRI R S AR ST
R BRI ISR B BOR, AT R T =
YR IR BANS AR SUE R BIRE ST, R RO AR
MR

(=) =4EERRGREAR

SRR UG EAT A R 2 (A bR 22 5, AER T
A A A, G = RO, M R, R
FHRHEITT 0, (R IR — IR, WEKED
PG AFII . RIREE AR BT AN, BARIRRAE
T, PUTHRREIBRAORE ARG (AR — (AR B VAR R (AR
BEESYER . BTS2, AT sE iR R
FAFREFEILAMHS], ISR S AR HE3, ERpRI
Bl A

(=) ZHEEERAR

SRR HOR E B B R (TEM) S aiiE M
KA (CSAMT ) o BRAS FUREEEZE T AR IO I, i
ORI YR 47 I P TP 2 PRI T S A s R s Y A LA 1
MR A TS A, 8 I AN [ 1 A 37 4
ROPITHE T RS . TERERACOREM hr, A% — e, 2
BN S BAAT B TN ELo U — R R SR R 2
SRR L R R AR L, SEB B ACUR I s 22 40
REABIRIBUR RIVR L5 S, H e SRR A vy e, JE T
GEMIN X PR FUREIEEOR A3 R B R 8 B 9ok
(F£1),

# 1 ZAEMIREOR IR A

A | e FiA
e - SRR | WNRE | RENH | AR
soks | g | COEF | RS o e
o ‘ o | ZH
= = | kD
*@fﬁ%’?‘ 9?2&;& =25 | 50-1500 | wif% (it | &4M4H
o L %<dm) | W
EyN=
S | R ol e |
sy | wrme | 000 | 20 o | a
+5m)
K
o | s | ) RN | X
ik | wesm | 20 20 |90 Cpage | (<som)
>15dB)

—. BROKFEERNEARRRZ

(—) BIEREMMLIZT

BRI SRR RN PR, HR R BB i 5 2
TMEER . IRARY KR rt, Wb EsH, Aaimss,
EGH =R RS2 AL, WIS, W, BEK
Mo, WA BRI S PR LR R, IR FRZ
BORE T HIHEEUR, IR REET %R, BN, TS
FRORIE, I8 g/ NE A AT ES B, SNSRI, AT A
TG PRI R EHNI, AR SRR i 4 2
H, DS HIRRARER,

(=) EEHSESEE

PO TS E A, AR PR TGS, TEE MR
Bl pidke N MR RIS, BRSNS I SRR AR M
(EMD) SFFESAIEAR . /INEABREE X (F S HE T2 R,
BREETE, FINGREESRAL; SRR N T LR S 2
fES I RA 2 N AATAAS BREL, TS 55 B B AT
IR XA, AT R ST ES A R R E S I R
PEEIRER L, IRRROK AR RIS BT e A R

(=) REEEERRK

S STIE SR R AR e o B ) SR BT . W e dR
ANTFRE BT IR S R EMIE A, BN TR
EIRE S, WASBANRDRIE; 2ERERaaREZRE
T3, ARFRROCREAR; B2 3 Uy RS AL B AT A i AR e M ]
L, AR R . D9 R SR S AR,
R IE M2 A 5 5G5S B G 1 SO IEZE . XA HEZLE
HFIAEMALZH, PR ME; MERRRELR, IR
SEEILECIE 2 S L NI E )R et St A TE 1

(M) KiFihFRERERIE

AR KBRS FGA T, 456 &K= Rk
7 SVES R E, SEURR AL S B SIS S A I 14
SRR ST RS VPR R TR 5 ] B R By DR AR ST
ST LR —E N, R BA AR G 32 a5 I — X
B, NTSEBARR KISR 7 EES G SRtk 2 S
B, ATHE— P R OR I A R . R, BRI
B AWTEDET, RERSRS ARIRI FEEAT B AME LR, SN R BRRAL
AL

=. BAKREZISRERE

(—) KEREEHEITAEEE

SRR AEIRATZEIE . SUREIE R B RAE., Rl TRRIsh 5 R
Z, MHIEETEMZ SN 5B TE (AHP) XU AR
Mo BOBIZEG TN IT A GBS AL TR AB S I, B2 DER
MR R TER G PROT s SR IRAIATIA AT LA 5 25 B S A BLEE,
T SE A A KT XU oSBT MR, BERS SN BE 7k
E RTINS A R AR T, [ 0
AV BEAE R IREUH BLFEHEE, Rk s i A

() SRKTREREFR

W S A T S MR, BE SR EAKRNGL, AK
. SERHE RS HINTUEFE, S0 a A PR BRI 2RI
A AR, e U FUE SIS DA M
B Sz S BRI BAE AEAT AT UL e ARAE S R T B 8, S
ST, MBI R S RN, R I A AN R )
MITRE(E S, DMERR™ 0l 5B G5 AR I8 T 31 SR IBURE 1 X 7%
Jili, GRS KRR A B PR HOE sl HR G

(=) AT EMKIEH

LGRS AL, SRMEKFEE ., ERESE . BIL

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



BT ZEBT VAR B =S (BT R T 2R . B/ B e Tl I PR 5k
JEIRAL, PR AR R TRE R 75 TR B AR B4 98 SoKiE
T, BRI ASA] s BT A I e R P — 2 )
FERIRE, BB AARIER . R BB I A FI BT 6
FRPATRAE, PEAREABACR, IR b s TR
FE, HEEPA K TR AR R &,

(@) NENNREZ S

TFRET LR RERS (MAS) [15SKEHN 2 Fifisn
IXAMEB ARG UR FHO IR T 8 R A SRR k2 . ke DT
Pl S5 AR bR . 2 REIR RGO I U2 AN RE R Z (R (A FLAE
RGeS RE, SEION B S B e 7y R, Bk HHUR 4
B, X AR GRS PR PR IR R R AT A TR R, R
P AL BER AR S SRy, 18 S A R R E R E R
BTN, RBREDFEROE R A GG TR

. BARZFESERMES T

(—) BABEIILL

X = AEVIR S GRS A RN . TS SRR
SFEITHZE S, EACAIHT AL R A 5 SRR R (Y Ik
(IR 2) o ZEMIBEROR BIRIR AN B, (NS
RFRTE, BRN TERR A IR RO, T AR F UK
AR, SO B ARG T, R =
PEMIRBAAEAR RS T BRARAL L, S L e A
WIS SRBEES s .

2 A L
=Yz TR
P *ﬂﬁgﬁ S | SRk *EEEﬁ
;Ff?ﬁkjg()j 12-18 8-12 15-22 5-8
JC /km?)
HAERIEL
2 (km /<) 0.8-1.2 1.5-2.0 1.0-1.5 2.5-3.5
H1A S 322
Tl 2.5 3-8 5-10 8-15
(m)
2 L 2 1
ﬁ*ﬁi;f”tz 85-92 78-85 80-88 65-75

(Z) SZitRFHERN M

W IE JEHEE | m T RS TR OR A&
Fafk FERE I, BTHRAMEEZ, FSREmE, oY
RECRI G GE T P R 2R JE L XA A2 L R A L
K MRS A o FOST RS M M s A ) 2 e i

2L

HURIREER . SR SBR R IR, SR T T I R A S A
BARHRETT %, IR R R R OB RAES AL
ISR A BT R IR RESE, DR s =R EE S AR A T
HIE .

(=) BARRHER

R = AR RS . AR R ) S AR BV,
FEAF AT LR s AR AR B AR . AR A B T4
12 = HER BRI Y ACF AT AT Sk, RN R AN R
AV AEAE = A IR EOR IS S5 —Fife, PRAEPRUSTAITAT B
PEAMER L. RN, PR Rt B TR A EAA G T
TERCRRR AL, BER A BHZR R s R

(M) AREENEINIGER

M “ENEEE + REIOTIL + BRI =R R B,
W EIEH AR N B L SR RS 2 U0
FOBEANS RN 7 5, LR N RS TG T B T
>, HEEHAR R AR NN S 2R S LA RE T s BRI SCER e AR
N GREEAG L AR MR U7 IO 20 b R SCpR TR, it
— PRI SR R R O AR R ) 5 R SR A . XA
B, IR — S SR =R NS, =4
BRI AR B PR

(B) BEREHHMES R

GG ERC AT SR B R ESR, R =
BRI P BCRSR TRR S B aRT 2. [EK
SRR 22 B P AR N &, B — F B SGEMLATE
W, A BEOR NI R SR BRI R R, BEATRT R R
MBI HEE, X RS FE IR SOR I 3K B H 28380 . AETiT iz #fe
JUUTTEL, SRR S, R A EC Y B
S5 AERDLECEIETTE, WLMRRGTEIT . BARIRSSHEEFh
i, AR IREA 2 AR R

h. &RiE

SR WIS T = AEMR SR BB B IR HE R
MSPHAARNH, MR = IRBORGEZR, RSRAERNL
A1, TPRINAARSFSFRLE, I THRAET I SE MRS
Mo BFFERN], =AM RBIE AT S PR ORI IR
DIRE EEAIER I, DA DA K AR BRI R PSR e

(XS IARHARTESRE USRI TN T ] S5t 2024, (14):187-189.
(21 THS PR BARAE S HUSH R TN F R (). PR T 7% , 2024, 36(07): 95-97.

(317452 AR SR i AT 1)1 PHAIERAT TR 2024, 36(07): 139-141+146.

[4] EZ AR HBE iR ()06 L 2022, (05): 140-142.

(5] T IR H S SROTTIRE T 1] RHEEUHT 5 2020, (25):174-175.

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



7KEBT#2 | HYDROPOWER ENGINEERING

o BEER K 22 GE P FELAERT KL iat T2 BrE R 2N e

B
BMNETIGERBIEEDRE, =M EX 563000
DOI:10.61369/ETQM.2025100013
i E . HEERERNEBEKNAREDENESERE, KB NESTEFENREREZSETIOZRE. BERRREIEAKRE
TEZHERES, EMREEHNTRENE NISTHE., BRIETRAEGEEE N . KCEAR T WEIRK
RENSRMSTIR, RITHERLKREIRGE, HNSTAEERT R KB ESITEF R,
BENRERRREHDARKNTAR, SEANE WAEELRREHIBLESISNIRIES.
X 8 @ : BERKRRS; thRMRK; KB BETENT

Analysis of the Impact of Collaborative Optimization of Coal Handling and Ash
Removal Systems on the Operational Economy of Thermal Power Plants

Tan Kang
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Abstract : With the growing demand for energy and the increasing environmental concerns, the economic
efficiency and environmental protection of thermal power plants have gained significant attention.
As a critical component of thermal power plants, the synergistic optimization of coal conveying and
ash removal systems is crucial for enhancing operational efficiency and reducing costs. This paper
provides a detailed analysis of the characteristics and current status of coal conveying and ash
removal systems, explores strategies and methods for synergistic optimization, and discusses the
impact of synergistic optimization on the economic efficiency of thermal power plants from various
perspectives. The aim is to provide theoretical support and practical guidance for the sustainable
development of thermal power plants through research on the synergistic optimization of coal
conveying and ash removal systems.

Keywords : coal conveying and ash removal system; synergistic optimization; thermal power plant;
operational efficiency
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Treatment Technologies

Yang Longlong, Li Yaxing, Xu Xiaobin
Yangjiang Nuclear Power Co.,L. TD.,Yang jiang, Guangdong 529941

Abstract :

As a core piece of equipment in nuclear power plants, the issue of deposits in steam generators poses

a serious threat to the safety and economic operation of nuclear power plants. Drawing on first—

hand maintenance experience, this paper delves into the sources, types, distribution patterns, and

impact of deposits on heat transfer performance,detailed explanations of the practical application and

future directions of preventive and corrective cleaning technologies, and provides practical technical

solutions for nuclear power plants to address deposit issues, supporting safe, stable, and efficient plant

operations.
Keywords :
technologies

nuclear power plant; steam generator; deposits; heat transfer performance; treatment
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Strategies for Enhancing Flood Control and Drought Resistance Capabilities
through Water Conservancy Engineering Management
Jiang Yingying
Shouxian Huaihe River Waterway Management Office, Huainan, Anhui 232200

Abstract : Water conservancy engineering, as a critical infrastructure for flood control and drought resistance,
directly impacts the effectiveness of disaster prevention and mitigation. This paper combines relevant
policies and practices in China's water conservancy development to analyse the current issues in
water conservancy engineering management during flood control and drought relief. It explores specific
strategies to enhance flood control and drought relief capabilities from dimensions such as engineering
maintenance, technological application, mechanism improvement, and collaborative coordination. The
aim is to provide references for optimising water conservancy engineering management, enhancing
the effectiveness of disaster prevention and mitigation, and ensuring the safety of people's lives and
property as well as the stable development of the social economy.

Keywords : water conservancy project management; flood control and drought relief; enhancement

strategies; disaster prevention and mitigation
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Optimisation Method for Capacity Configuration of User-Side Energy Storage
Participating in Virtual Power Plant Demand Response
Wang Bo

Huadian Shaanxi Comprehensive Energy Co., Ltd., Xi'an, Shaanxi 710016

Abstract :

This paper addresses the capacity allocation issue of user—side energy storage participating in virtual

power plant demand response. It thoroughly analyses the theoretical characteristics and synergistic

relationship between user—side energy storage and virtual power plant demand response, constructs a

capacity allocation optimisation model aimed at maximising economic benefits and response efficiency,

and designs an improved particle swarm optimisation algorithm for solution. Through case study

analysis, the effectiveness of the model and algorithm is verified, and the impact of key parameters

on capacity configuration results is quantified, providing scientific basis and technical support for the

reasonable configuration of user—side energy storage in virtual power plant demand response.

Keywords :

user-side energy storage; virtual power plant; demand response; capacity configuration;

optimisation model; improved particle swarm optimisation algorithm
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Project Risk Management and Quality Technology Coordination Mechanism
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Abstract :

Laboratory construction projects face dual challenges of risk management and quality coordination

due to their technical complexity and high standards. This paper analyzes the characteristics and

classification of laboratory construction risks, elaborates on the risk management process and

methods, and explores key indicators and tools for quality and technical management. Based on

the interactive relationship between risk and quality, a collaborative management mechanism is

constructed. Through implementation paths at both organizational and technical levels, it achieves an

organic unity of risk warning and quality pre—control. By combining case studies, policy optimization,

technological upgrades, and future research directions are proposed, providing theoretical support and

practical references for improving the management level of laboratory construction projects.

Keywords : laboratory construction; risk management; quality technology coordination
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Abstract :

Traditional risk management in construction projects has limitations, such as relying on manual

experience and lacking dynamic monitoring. This article introduces the current status and problems of

various technological applications, proposes three—dimensional safety driven models such as safety

culture and standardized operations, elaborates on the role of digital twins and other technologies

in risk simulation, and also involves risk sharing agreements. It analyzes the application cases and

effects of new models, explores their economic benefits, points out the value and limitations of new

models, and future directions.
Keywords :

construction engineering; risk management; new mode
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Abstract : The fine chemical industry has the characteristics of product diversity, research and development
management has issues such as intellectual property protection, production management involves
risk factor analysis and other contents, and introduces a variety of technology applications and
management models, emphasizing the importance of building risk prevention and control system and
collaborative innovation system for the optimization of production management.
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Research on Whole Process Quality Control Strategy in Environmental
Protection Project Management
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Abstract : This article focuses on the management of environmental protection projects, outlining their
fundamental characteristics and introducing key aspects of the quality control model at various stages,
based on relevant theories. It covers quality control during project initiation, design, and construction
phases, as well as equipment technology management, including selection and maintenance. The
article emphasizes the importance of a comprehensive quality control strategy in enhancing project
quality and efficiency.
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Research on Safety Risk Identification and Control in Mass Concrete

Pouring Operations
Zhao Hai

China Water Conservancy and Hydropower Engineering Bureau No. 4 Co., Ltd., Xining, Qinghai 810000

Mass concrete pouring operations are characterised by long duration, concentrated hydration heat,
and a high incidence of cracks, posing numerous safety risks at construction sites. By analysing the
hazard sources at each stage of the operation, key risk factors such as instability of the formwork
support system, heatstroke caused by high—temperature work, electrical equipment short circuits, and
pump pipe blockages due to improper slump control were identified. Based on the characteristics of
the site environment, corresponding control measures were proposed, including improving the risk
assessment mechanism, optimising the layout of construction processes, strengthening personnel
training, and enhancing on-site supervision, providing theoretical basis and practical guidance for

large-volume concrete; pouring operations; safety risks; hazard identification; control
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Discussion on Safety Risk Management in the Construction of Municipal
Construction Engineering

Fang Jun
Decheng District Urban and Rural Construction Bureau, Dezhou, Shandong 253000

Abstract : This paper focuses on the study of safety risk management in the construction of municipal
construction engineering. It first elaborates on the significance of construction safety risk management,
such as its benefits in strengthening urban safety defenses, ensuring the quality of engineering
construction, and promoting industry transformation and upgrading. Subsequently, it proposes several
practical management measures, including improving the regulatory and standard framework to solidify
the foundation of risk management systems, enhancing technological innovation and application
to elevate the technological empowerment of risk management, optimizing personnel management
systems to strengthen the human resource foundation of risk management, and perfecting multi-party
collaboration mechanisms to form a synergistic force in risk management. Through these measures,
not only can potential safety hazards be avoided, but also the safe and standardized development of
the market and industry can be promoted.

Keywords : municipal construction engineering; construction; safety risk management
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