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The rapid development of Internet of Things (IoT) technology has brought brand—new opportunities for the
monitoring of water conservancy projects. By utilizing multi-source sensors, wireless communication, and
big data processing methods, real-time perception and efficient transmission of water regime, engineering
conditions, and environmental information can be achieved. In complex and variable hydrological
environments, intelligent monitoring systems can effectively enhance the operational efficiency and safety
assurance level of engineering projects. This study focuses on the architectural design, key technological
pathways, typical application practices, and future development trends of intelligent monitoring systems
for water conservancy projects, aiming to promote the evolution of water conservancy projects towards
digitalization, intelligence, and refinement, and provide strong support for the scientific management of
water resources and disaster prevention and mitigation.

Internet of Things (loT); water conservancy projects; intelligent monitoring; big data; digital
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Discussion on the Practice of GPS Surveying and Mapping Technology in
Engineering Surveying and Mapping
Mao Weihua', Peng Zijie?

1.Jingzhi Survey and Design Co., Ltd., Jingning She Autonomous County, Jingning, Zhejiang 323500
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Abstract :

With the rapid development of science and technology, the field of engineering surveying and mapping

is constantly innovating. As an advanced measurement method, GPS surveying and mapping

technology has been widely applied in engineering surveying and mapping due to its advantages of

high precision, high efficiency, and all-weather operation. This paper explores the specific applications

of GPS surveying and mapping technology in various scenarios of engineering surveying and mapping,

analyzes the current problems with this technology, and looks forward to its future development

trends, hoping to provide some assistance.

Keywords :

engineering surveying and mapping; GPS; surveying and mapping technology; engineering

practice; existing problems; future development
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Discussion on the Safety Maintenance and Management of Water Conveyance

Abstract :

Keywords :

Pipelines in Water Conservancy Projects

Liu Tao
Guangzhou Xinzhu Engineering Supervision Co., Ltd, Guangzhou, Guangdong 510000

Water conveyance pipelines are crucial facilities in water conservancy projects, shouldering
responsibilities such as agricultural irrigation, urban and rural water supply, and water resource
allocation, significantly impacting the safety and efficiency of water resource supply. With the
development of the water conservancy sector, the water conveyance pipeline network has become
more complex, requiring coverage over larger areas and functioning in more intricate environments.
The combination of various factors may increase the risk of equipment aging and affect the lifespan
of the pipelines. This also serves as a reminder to relevant entities to prioritize the establishment of a
safety maintenance and management system for water conveyance pipelines, thereby injecting new
impetus into the long—term utilization of water resources. This paper will discuss the value of safety
maintenance and management for water conveyance pipelines in water conservancy projects and
explore corresponding management measures, hoping to provide useful insights.

water conservancy projects; water conveyance pipelines; safety maintenance; management
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Research on The Innovation of The Mode of Integration of Production and
Education in The Background of ”Strong Country Action” for the Professional
Group of Intelligent Manufacturing in Local Colleges and Universities —Based

on The Perspective of "Double Integration and Double Education”
of Party Building
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Abstract : |Intelligent manufacturing is crucial for the high—quality development of China's manufacturing
industry, requiring a large number of compound technical and skilled talents. As the main provider of
talent for regional economic development, local universities shoulder the important responsibility of
serving "Made in China 2025" and cultivating intelligent manufacturing talents. However, the current
construction of intelligent manufacturing professional clusters in local universities still faces issues such
as insufficient integration of industry and education and a disconnect between talent cultivation and
industrial demands. The "dual integration and dual cultivation" approach in Party building provides
a clear direction for deepening industry—education integration. Based on an analysis of the current
state of industry—education integration in intelligent manufacturing professional clusters at local
universities under the backdrop of the "Strong Country Action ," this article elaborates on the necessity
of innovating industry—education integration models from the perspective of "dual integration and dual
cultivation" in Party building. It proposes innovative paths such as constructing a school-enterprise
collaborative education mechanism under Party building leadership, reconstructing the curriculum
system of professional clusters driven by "dual integration and dual cultivation," and building an
integrated internship platform for industry—education Party building, aiming to provide references for
improving the quality of intelligent manufacturing talent cultivation at local universities.

Keywords : Strong Country Action ; local universities; intelligent manufacturing professional clusters;
industry—education integration; Party building "dual integration and dual cultivation"
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Technical Application Strategies for Geological and Mineral Resources Surveys

Cao Yonggui
Military—Civilian Integration Geological Survey Center, China Geological Survey, Chengdu, Sichuan 610036

Abstract : This paper focuses on the technical application strategies for geological and mineral resources surveys,
aiming to provide scientific and efficient technical guidance for the exploration and development
of mineral resources and ensure a stable supply of mineral products required for economic and
social development. The article constructs a key technical system integrating "space-air-ground—
well" technologies and proposes a phased technical application strategy, while emphasizing the
core transformative role of data fusion and intelligent interpretation technologies. By systematically
reviewing the application logic and stage adaptability of each technology, a technical application
framework covering the entire process of geological and mineral resources surveys has been formed,
offering theoretical and practical references for enhancing the efficiency and accuracy of mineral
resource exploration and promoting seamless integration between exploration and development.

Keywords : geological and mineral resources surveys; technical application strategies; earth observation

technologies; ground detection technologies

5=

W= Rl R S P R T St as R R R et , LA ER RIS . bt = I & R i 8 T . 48
TR O 2 S ORI H 2, R P2 AR I IR A AR “Hee” Herm) “IRR” | WIEEERBEN “fajiy” #fa] “A¢” |
A A S S S S S IRk . ST 0, A0 R TR 7 HE R, WA ZREIGN. MHEMRIGIIE . EL
IRBIRSERY “28 - K — - P —(RCEOR BT SR AEZE . A58 B AT B T TR —E RS AR EREOR R TR
B, HESE A R . TR, SERREANTT AR

—. RBEARERSNARR

(—) "= - K" Wt AL AR

SRR B AR BEIR, R THES M EUR RIR
B, Hraed. BUCEIN. BRI ARSEF R BT R
VEEIRTT R i —— i Mo 28 - K7 BORMER KM
A PR AR TR ARG, B0 A& RR K migiE ., &
PEAAT KA S, BRI, B, KYEE LS, Nimse
Woih TR IEE pE R, HY IR “ R e

VKGR 200, DEBEETAAZ e, motb i
XA EE, R A T U, R KI5 =4
B OF B, BARERFERSAE B4l G800, fzsiskiy
S AN EA R TR SHE R, B Ra
FUUT A AR EA TR, A AU g i R X Bk
TE B AR, HASR B TR B AR 7 B0 AL

(=) “th” ERTS RIS B AR N FA SRR

T BAEH B 7 A AR OIRIEE, RER IR E R
SRS X E, AR kA I R

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



BB, B o - K7 BORRBURY LR H A o BAR I 2k
R, BORARE “RAFEL e o TR RN L
I R B e RS A0 22 T T SR RS S S, R
23 SR RS IE IR, HAA SR AR R DTS P, HeRil 2
TMENGEE AT L A S B TeE S A
SRR AT ATAE B SR A FTRE, HOT IR A i
B U, MO R B B AN A A IR A B, RS T
GPS, (F#f XRE MTC ANUGINEBUREA, Bt R AR
AGMHRGR, SR X HRAER, HrE 55 R
PEALRAE, FRFRAC RO S AL, JERAERE SR
IRBCR SN RIE, TP G R, B SeBE X e e 5
WZZR TN

(=) “H” THESRERNEARFER

H N EAEHUT PR R AIEE, IR, R
SHUE TR B TR A ST, o0 AR RRIER
FERAETORN R SR IS5, PIOT I EdE, /&%
BUMHEMERESL SIS Y, SR RS BRSO A
B, FERIERAR T EH A TR e TR,
BRI R L | At i E B ST sEoRNE
REH RN SRR TT AR LRI AR R IR, R TR A
VRIS ORI 3 R 5 R B R T SO0, SEREIN 5 S i T bk
EhfERe, JPEE G ORI, TR SR M REEREE O buEi
ERORSBL T RN B I SRR, i . R
EAEAREAR, PHEUER R E S RS , fEEE SR
W BOIEL WA RS A OCHR, AR R BErT A L LT 2
G043, SERER AR A 5T A d3 K, R TT e s
GRS, R AE SREE R

(0) &iERES 5 EReRRIT R AN FAZRR

Hnah G S RSB T M e - (EE -
B REALIIROO IR, BEALIE A% - K - M - T B AR
W2, B RE ST, =T R SR
TR EERIRCR P ZIFEURM S HARE A AR, AR
R E, ARG — R S5 S, R A e R A s 25 7]
RN Z RS G, FERMAUREIL ., AN ST
2%, T IKEEIB R i B A, SOt g 4
ettt — HRUURL - MR G - B YR, R
T = B A VSRS 7 BRI B LR 2 5]
WRIEEE3] 503k, SCHUS R A E0HI, RT3, Hesk
BTG “HARIKE + UL T, DIt o e o He At g
ARG, B SCORIEIUAER,  [F I R F 45 R
S5 G BN PO S S B RS B IR, DA P 28 R BT 5
P,

i)

—. SBERBIAR N SRR

(—) RiFER SmSEMNHER
ARG BEARHA DOEO I B TEH, %00 BT a it

R R T e 5 X, R DS T e,
JRERE AR EE ROT M BORBIRL “28 - R R &
S, AR 2 SRR, A GBI - PR
B HEARER Y PEBEEARMEARN B OFEL,
S AR RSP S E G YR TLREAR,  Sepk K FTR
ISR, EEEESAT ., AR RAT M 2 %
B, W MR Ak - AT DR RA X, [ IR
JEIE BRI . A A S G R, B
A BT AR AR X flas RPN
B TR BRI E AR X, TR rf RUE i 5 e 3
Ty, B AR KR SR A, /N X
VO ZAE AR Y, HEEAE AU, FEIFRATE
K SR PRI, B SR R AR S A e e 2 8 i,
Pl X O R AL 2 S, BeiE e - R SOREERU 4
2 AN BB 2T A, TN X R A 1
SIS, R T s AT R R PR AR . AR B
P HFHERZFLREN , BHEBERE . SRS
b 1k7 R 8 o el 1 IS 9 v e S i e [ R A (S S
RS, PR R AR A M S T R

(Z) BRIESEENE

AR BE LA DI X B BEUAE (3 s DO A5 R, 200 BAR
FEAEIT 5 XA HE— A/ IO, B B B LR LI,
WL BE S S I " BRI <2 - R =
FGRe - R - WA, DI A O TT R F 5
UE, A H RS AR - HUTERE - SEBUET IRORGE
Heo MESHUERMIREARAEARR BOE—S T, AT XTI g
RS R S IS m e B, ATE N R Lt e, 80
WA R R, JEa R sy s, X i
AL AR s RN S RS A AR R M S A S, O
T AR A SR AL B MU AR B D RIE T
B, i b B BRSO S S ok SR . 00 B S I TR K
Wb, TSR R TIN A E, Eid /N H ] RO
SRIEME, FIR SRS TR, AR AT TS
TR SR BT R HUERAC A0 B U A R SRR A e e -
WL, ERFEROXRETIRN, BExmkdidhn, 4670
FAGRHEPIN O MU ST R [T e 1:5 77 Ho RO
&, PR EEERTT, BEEE, TOR KRR A S
WAL, 5w AR A PUESE . A BESOR B I 75 5 56
RS, BEHREEARN 2 - R BEE—RIE, JIRES
WO B R B B

(=) I AELRNEFEME

AP Be AR DAL I BO 2 (0 SR DO R AR, 00 H
T R BLEA A, B B IR B, RS L,
PSRRI A ST o SR HEA “Hb - 7 thRESI B,
HOTAT RO I SRR, T AT R, ME
REAENL - HNIRIE — 7 PREE" MR GRSE . MU S L
B OREALT T, T BRI R e B H TR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 015



T72RlE | ENGINEERING SCIENCE

TR L SR R A S S R T, RO X A
AR, JERE 2D/3D RERSAHZIEIH R RS, WA
PRTTREROME . B STEAS; HsRib oy I 5% -3 i 2 5%
FESHEAMES G, ERT W ORI B A,
NI AR TTER oA, BB RAE T [ 5 AT P T
11T -2 R A, @A i n i S 4nmes, EaE i
AR . A REE Sk, IO L a Mg S Ak, &G
A X BTG S T A B, VIR TR
FETHANE AR By AR B G, EEIT Rk LAR, 12
TETBE AR B (AT R U B AT R SR AL, B AR O i B
UL EAAEAEN IR, A T I — B B 8, Wb 4aiil i (kg
M, AR SRR, RS PLH I R A S T Hh s e &,
R4k AL 14 50-100m Y8 Bl Y A (AR AE (s, 48 A 484G AL
AT, IR ARG, AW BHEAN AFERE s S5
T T EIERE SRR AR T G R X, T
FARIGEI AN FH SR, SIS TN PR, B R [ e 1)
WA S e

(M) EhREFEMER

AP BRI R I IR, A0 A2 AN AT (AR %
WSEOTFI R, I ILTF AR AR S, FORB A
H TR N FE G, M SEER A, MRS -
TR — TFRIGTE B ASRE 5%, AR TR N R AL MRl S
SE AR, BT RGN LA RS R A S AL, I
FIE DA NAEAK AR F D TP PHREAR A TIN 8
LRGN . R PN TR IR AL, AR AREET, R

243t

EREIE SRR N . EKIE, HIT RS TR MK
o GUERYE NS G2 R E R, TS R R
SRR TER S MU RO AN SRR ST R A £
IR R . RSO H BRI, SR A Ee iRt ok
PR A BT s Bl & S BRI AR BE B BUR S5 S
TR, #6a8 - K - M - HFemBEdn, Wl —gen (RS ms:
MR, SR AL 7 S U LA 5, R e RO R S
HEEETIRBAREAFBRITRITE, AL R T5 5k
TR, SCEE - TRR e T .

. BRIE

ARG DT T BT R A R BOR R S, 1
HT—E R, NERRHT R a8 - R - -5
— ORI A ROR R Z . DTSSR, T H a2 2en i
PR “HHE " WOREAESS, BRI TXELL
4, e ERAR, ZRE. SERMEERSSHE, 6
ARARTH A AR A RS HEERIZE Y. B AR
RHRE . PV S AT ORI R, MU T I ) —
AEFIVE S BN, Fit, FATLARSHESHOR A 55
RS, ARWFEfgl a8 - K - - B — I s &L
ARz, FREEFR R S HEEZE T ke T Rt i R
RN AR

(1] ey . e 7= i L SEAEORAIN 23T (). Hh i | 2022(20): 35-37. DOI: 10.3969/].issn.1672-1667.2022.20.012.

(20 ¥F5% | XUGERY . HUBRASAED T v I S 5 (). ST S EREEORYT , 2024, 3(8).DO1:10.37155/2811-0595-0308-13.

[3] El/NZS , EPGR . FERY PR AR AR AR FAFFS (0] REA0H S ,2022,19(23):61-63. DOI: 10.16660/].cnki.1674-098X.2203-5640-6847.
[ 7 2R BRSO ZE AR TSRS (). 2004 — B34 ,2021(11):216.D01:10.12277/5.issn.1673-0909.2021.11.124.

[5] 2% . MURR AR & 51 I IR 44T ). HAE€EIR | 2024(19):139-141.DOI: 10.3969/].issn.1002-5065.2024.19.047.

[6] Y35 . B IEEHEARAER P el 2 P S FARTSS [). R8s L 2022(7): 208-210. DOL:10.3969/j.issn.1002-5065.2022.07.069.

[7) T 3CH] . TR rP e SR AR R F S (). v i | 2020(15): 187-188. DOI: 10.3969/].issn.1672-1667.2020.15.094.

18] RS, SRIEAL . SBREHOAAEL N IS HE IS (D). P Sl | 2024(15):92-94.01:10.3969/j.issn.1672-1667.2024.15.031.
[91 E2A0F | whfe | SRR SRmb R P A R A HOR RS (0] A G@)E |, 2023(19):64-66.D0I: 10.3969/].issn.1002-5065.2023.19.022.
[10] FEEU | 2R, 3ke | 45 SBERIIE SR 7R =2 P I P SR (D). B4, 2024(34):13-15.

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



JH S =1 N
BT 2RISR IR X 1 L %
KEH
1. PR TEABERATITARAT, EK 400039
288 REWEEEERLTIE, FK 400037
DOI:10.61369/ERA.2025120012
B OE AR LATHRRTEENSEE2A5ERNEEE, ARREENSESHBRHTIRBASHELE, 1B
FTET “BE{Z. =48t HEANQ" EX0IHET IURRENRESHFURELE. REAERRL, &
BEHIRMSB=FAPAR, BEE “TURLEL" RANKRUARY, TAEREATREUERE, Bl
TRURSERKF,
% @ @ SESHE S8t RREGE; BFURE

Intelligent Mine Construction Based on Multimodal Data Fusion
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Abstract : Addressing the issues of data barriers and information silos in the digitalization of non—coal mines,
this study constructs a risk monitoring, prevention and control, and digital decision-making platform
for non—-coal mines based on a model of "data sharing, three—line design, and collaborative office" by
classifying, integrating, and fusing multimodal data. The platform is developed for enterprise, regulatory,
and third—party social users. Its practical application in the "Mine Safety Online" system demonstrates
that the platform effectively enhances the efficiency of safety supervision and strengthens the level of
enterprise safety management.

Keywords : multimodal data; three-line design; risk monitoring and prevention; digital decision-
making
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The Application of Waterborne Anticorrosive Coatings in Ship Coating

Li Shuangya
Hudong-Zhonghua Shipbuilding (Group) Co., Ltd., Shanghai 201913

Abstract :

In recent years, with the rapid development of the maritime transportation industry, maritime traffic

safety issues have increasingly attracted attention from all sectors of society. Applying protective

coatings to the external surfaces of ship hulls can effectively enhance their corrosion resistance,

thereby ensuring navigation safety. This paper first elaborates on the current status and main types of

waterborne marine coatings in China, as well as the categories of waterborne anticorrosive coatings.

Secondly, it provides a detailed analysis of the application value of waterborne anticorrosive coatings

in ship painting. Finally, it delves into the application measures of waterborne anticorrosive coatings in

ship painting, aiming to provide references for relevant professionals.

Keywords :

waterborne anticorrosive coatings; ship painting; corrosion protection
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Construction and Optimization of Multi-Party Collaboration Mechanisms in
Engineering Management

Ma Yifan, Wu Chenguang, Mao Huabiao
China Construction Technology Group Co., Ltd., Beijing 100013

Abstract : In the field of engineering management, the multi-party collaboration mechanism plays a pivotal role,
significantly enhancing project management effectiveness, reducing potential risks, and ensuring
more rational resource allocation. By establishing an efficient information—sharing platform, improving
collaborative processes, and clarifying the responsibilities of all parties involved, participants can
work towards common goals, facilitating smooth information transmission and efficient resource
utilization. Optimizing the multi-party collaboration mechanism can be approached from three
aspects: first, strengthening the construction of information systems; second, promoting cross—
departmental collaboration; and third, improving incentive and feedback mechanisms. Implementing this
mechanism not only ensures the steady progress of engineering projects but also markedly improves
project quality and management standards, laying a solid foundation for innovation in engineering
management.

Keywords : multi-party collaboration mechanism; information-sharing platform; cross-departmental
cooperation; resource optimization; incentive mechanism
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Research on The Application Path and Performance Evaluation of Green and
Low Carbon Concept in Municipal Engineering Construction Management

Xu Zongbing
Hubei Bocheng Highway Engineering Co., Ltd. Jingzhou, Hubei 434000

Abstract : With the promotion of China's "dual carbon" goals, municipal engineering, as an important part of urban
construction, has become increasingly prominent in terms of high energy consumption and high carbon
emissions during its construction process. The integration of green and low—carbon concepts has become
an important direction for industry transformation. This article takes municipal engineering construction
management as the research object, sorts out the current application status of green and low-carbon
concepts in municipal engineering construction management, analyzes the shortcomings of current
municipal engineering construction management, proposes specific application paths of green and low—
carbon concepts in municipal engineering construction management from three aspects: pre construction
planning, construction process control, and post construction treatment, and constructs a performance
evaluation system for carbon emissions, resource utilization, environmental impact, and economic benefits.
The method of combining Analytic Hierarchy Process and Fuzzy Comprehensive Evaluation is used for
evaluation. The research results can provide practical reference for municipal engineering construction
enterprises to implement green and low—carbon management, help them reduce the impact of construction
on the environment, and achieve the coordinated development of economic and ecological benefits.

Keywords : green and low-carbon concept; municipal engineering construction management; the
application path; performance evaluation
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Research and Application of Protection Systems and Devices for Hierarchical
Crushing Equipment
Wu Biao’, Liu Zhen?, Zhao Guoliang', Huang Shenshui', Long Fugiang’, Li Xinyue®
1. Zhenning County Hongdie Industrial Co., Ltd., Anshun, Guizhou 561000
2. Taiboke (Tianjin) Machinery & Equipment Co., Ltd., Tianjin 301712

Abstract : Hierarchical crushing equipment plays a central role in material processing across industries such
as mining, construction, and metallurgy, with its operational stability directly determining production
efficiency and operational safety. However, during service, the equipment often faces multiple risks,
including overload, foreign object blockage, component wear, and abnormal temperature, which can
lead to equipment damage, production interruptions, and even safety incidents. Protection systems
and devices serve as critical means to mitigate these risks, achieving full-lifecycle safety protection
for the equipment through real-time monitoring, intelligent early warning, and proactive intervention.
This paper systematically reviews the development status of protection systems and devices for
hierarchical crushing equipment, delves into the principles and optimization paths of core technologies
such as overload protection, foreign object detection and removal, wear-resistant protection, and
intelligent monitoring and early warning. Combining application cases across multiple industries, it
analyzes the applicability and implementation effects of different protection solutions, examines issues
such as response lag and inadequate adaptability in current technologies, and looks ahead to trends
toward intelligence, integration, and precision, providing references for technological innovation and
engineering applications of protection systems.

Keywords : hierarchical crushing equipment; protection system; overload protection; foreign object
detection; intelligent monitoring
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Abstract :

Underground mining techniques include various methods, each with its own characteristics. At the

same time, it is confronted with problems such as rockburst and ventilation. Intelligent technologies

such as 5G+ bring new possibilities, as well as innovative technologies like rock strata control.

Ecological disturbance control and energy collaborative optimization are also very important. It is

showing a trend of multi-technology integration, collaborative development and industrial chain

integration and innovation, and is moving towards intelligence, greenness and collaboration.
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Quality Control Strategies for the Jewelry and Precious Metals Inspection and
Testing Industry
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Guangzhou Zhongdi Da Jewelry Testing Co., LTD,Guangzhou, Guangdong 510000

Abstract :

This paper introduces the characteristics of the jewelry and precious metal inspection and testing

industry, emphasizing the importance of quality control, including safeguarding consumers' rights

and interests and market credibility. Compare the differences between ISO 18323 and GB 11887

standards, analyze the pain points of quality control in the industry, elaborate on the application of

various detection technologies and personnel management measures, and propose the construction of

a full-process quality control strategy and the optimization ideas of the quality traceability system.

Keywords :

jewelry testing; precious metal detection; quality control
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Research on Re-evaluation and Optimal Allocation of Regional Groundwater
Carrying Capacity Under Major Engineering Impacts
Duan Luoyu

The Prevention and Control Center for the Geological Disaster of Henan Geological Bureau,
Zhengzhou, Henan 450012

Abstract : Major engineering projects significantly disrupt regional groundwater systems, altering geological
structures and hydrological cycles, which leads to dynamic changes in the spatiotemporal distribution
and carrying capacity of groundwater resources. Based on the evolution mechanisms of groundwater
systems, this study constructs a multi—criteria evaluation model to reassess groundwater carrying
capacity in project—affected areas. Combined with numerical simulation and optimization techniques,
it analyzes flow field variations and resource allocation strategies. Results indicate that groundwater
recharge—discharge relationships and hydraulic gradients undergo significant adjustments under
engineering disturbances. By establishing a dynamic monitoring and optimized allocation system,
scientific regulation and sustainable utilization of groundwater resources can be achieved, providing
quantitative support for regional water resource management and major engineering planning.

Keywords : major engineering; groundwater resources; carrying capacity; re-evaluation; optimal
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Research on Construction and Multidimensional Application of BIM Civil
Aviation Engineering Family Library
Li Peng, Yuan Jiagiu, Liu Anxin
Civil Aviation Airport Planning and Design Research Institute Co., LTD. North China Branch, Beijing 100000

Abstract : With the scaling and increasing complexity of China's civil aviation engineering projects, traditional
design and management approaches struggle to meet lifecycle requirements. BIM technology has
emerged as a critical solution, where standardized construction and application of BIM family libraries
serve as foundational platforms for implementation. This study focuses on BIM family libraries in
civil aviation engineering, systematically exploring their establishment methods and multidimensional
applications through literature review, case analysis, and practical verification. The research clarifies
that family library development should adhere to principles of universality and standardization,
while elaborating key technologies including parametric design and information integration. Case
studies demonstrate how family libraries enhance modeling efficiency during design phases, reduce
construction rework, and optimize equipment management in operation and maintenance stages.
These findings provide theoretical support and practical references for promoting BIM family libraries in
civil aviation engineering, facilitating digital transformation in the sector.
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Discussion on Preventive Measures for Differential Settlement in Road and
Bridge Transition Sections

Wang Yanmei
Hangzhou Huaye Traffic Engineering Testing Co., Ltd., Hangzhou, Zhejiang 310000

Abstract : Due to differences in foundation stiffness, construction quality, and load variations, differential
settlement is prone to occur in road-bridge transition sections, leading to issues such as bridgehead
bumping, structural damage, and reduced driving comfort. To prevent and address these problems,
coordinated optimization is required across design, construction, and maintenance phases. During
the design stage, emphasis should be placed on stiffness matching and the rational arrangement
of transition structures. During construction, foundation treatment and compaction control should
be strengthened. During the operational period, monitoring and maintenance should be employed to
minimize settlement discrepancies. By comprehensively utilizing technologies such as flexible pavement,
composite reinforcement, and drainage improvement, the overall stability and durability of transition
sections can be effectively enhanced, ensuring safe integration between bridges and roads.

road-bridge; transition section; differential settlement; preventive measures; structural

stability
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Research on Energy Efficiency Optimization and Reliability Control in Airport
Approach Lighting Electrical Construction for Low-Carbon
Airport Development

Huang Zhe
Sichuan Shuanglong Airport Construction Co., Ltd., Chengdu, Sichuan 610094

Abstract : This paper focuses on the electrical construction of airport approach lighting systems, addressing
issues such as high energy consumption, low equipment efficiency, and poor system reliability during
the construction phase. A collaborative optimization strategy for energy efficiency and reliability based
on the Comprehensive Performance Index (CPI) model is proposed. By optimizing circuit design,
selecting efficient equipment, adjusting construction processes, and implementing refined management,
combined with BIM technology and the loT platform, energy consumption reduction and equipment
efficiency improvement during the construction phase were successfully achieved. The study shows
that this strategy effectively improves system reliability, reduces failure rates and subsequent
maintenance costs, and promotes the progress of low—-carbon airport construction. This paper
provides new ideas and practical basis for energy efficiency and reliability management in airport
approach lighting systems, offering significant application value and potential for wider implementation.

Keywords : airport approach lighting; energy efficiency optimization; reliability control; low-carbon
construction; green airport
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Safety Risk Identification and Pre-Control Measures of Bridge
Engineering Supervision
Xie Mingwel
Yunnan Yunling Expressway Engineering Consulting Co., LTD. Kunming, Yunnan 650217
Abstract : As a critical component of highway construction, bridge engineering directly impacts both project
quality and the safety of personnel and property. The Nujiang Beautiful Highway Greenway Project
features complex terrain spanning multiple areas, including the main route280.880km, Liuku Branch Line
(4.422 km), Bingzhongluo Branch Line (3.978 km), and Ridang Half Mountain Hotel Loop (9.546 km).
Covering a total scale 0f298.826km, this infrastructure connects 17 townships across three counties—
Lushui City, Fugong County, and Gongshan County. The numerous bridges with diverse structural
forms and challenging construction environments pose significant safety risks for supervision. This
study systematically identifies safety risks in bridge engineering supervision processes, analyzes risk
causes from dimensions including natural environment, technical engineering, and personnel/equipment
factors, and proposes targeted preventive measures. These findings provide valuable references for
safety management in bridge engineering supervision under similar complex terrain conditions.
Keywords : bridge engineering; supervision; safety risk identification; pre-control measures
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Analysis of The Impact of Bidding Management on Engineering Cost and Cost
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Abstract :

Bidding management has a significant impact on project cost and expenses, and its principles of

openness, fairness, impartiality, and honesty lay the foundation for cost control. It is closely related

to engineering cost, and defects in pre qualification and deviations in evaluation methods can lead to

cost risks and distortions. Cost control and cost reduction can be achieved through measures such

as constructing quantitative analysis models, promoting cost synergy, and advancing institutional,

technological, and regulatory optimization.
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Exploration of Construction Technology Management for Replacing Post-
Poured Strips with Expansion Reinforcing Strips

Yao Weizhou
Guangzhou Branch of Guangdong Wuhua Erjian Engineering Co., Ltd., Guangzhou, Guangdong 510000

Abstract : In the construction of super-long concrete structures, traditional post—pouring strip technology has
increasingly become a critical factor restricting project progress and quality due to issues such as long
closure periods, difficulties in cleaning, potential water leakage risks, and impacts on structural integrity
and continuous construction. Taking the construction project of the second—phase public teaching
and experimental building at Guangdong Peizheng College as a case study, this paper elaborates on
the management challenges faced by expansion reinforcement bands in aspects such as construction
material control, temperature crack prevention, pouring processes, curing management, and detailed
node treatment. In response to these challenges, corresponding solutions are proposed, including
optimizing concrete mix proportions and controlling mold entry temperatures, refining pouring and
vibration processes, implementing dynamic curing management throughout the entire process, and
strengthening structural design and construction joint treatment.

Keywords : expansion reinforcement band; post-pouring strip; super-long concrete structure; mass
concrete; crack control
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Exploration of The Impact of Thermal Paper Production
Process on White Paper Aging
Liang dongmei
Guangdong Guanhao High-tech Co., Ltd., Zhanjiang, Guangdong 524000

Abstract : This article focuses on the relationship between the production process of thermal paper and the
aging of blank paper, exploring the impact mechanism of production processes such as base paper
selection on the aging of blank paper through experimental data and theoretical analysis. Through
comparative experiments on different base papers, bisphenol developers, and process parameters, it
was found that conditions such as the lignin content in chemimechanical pulp are key factors affecting
the aging retention rate of blank paper. The study indicates that using base paper with low lignin
content, developers with asymmetric structures, and optimizing the coating and drying processes
can significantly enhance the aging stability of thermal paper's blank paper, providing theoretical and
practical foundations for optimizing the production process and improving the quality of thermal paper.

Keywords : production process of thermal paper; aging of blank paper; impact
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Research on Optimization of Modern Shipbuilding Process Flow
Ouyang Rong
Wuhan Branch, China Classification Society Industrial Co., Ltd., Wuhan, Hubei 430000

Abstract :

With the rapid development of the global shipping industry, optimizing shipbuilding processes has

become crucial for enhancing production efficiency and quality. Based on the practical needs of

modern shipbuilding, this paper explores the bottlenecks and optimization methods in the process

flow, focusing on the optimization paths of key stages such as design, production, and assembly.

By analyzing resource allocation, time management, production scheduling, and quality control in the

shipbuilding process, this paper proposes innovative optimization strategies, such as the integration

of computer—aided design (CAD) with automated production technologies and the application of

information management systems, aiming to improve overall shipbuilding efficiency, reduce costs,

and shorten delivery cycles. The research indicates that process optimization not only helps improve

shipbuilding quality but also significantly enhances the market competitiveness of enterprises.

Keywords :

shipbuilding; process flow; optimization; automation; informatization
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Research on the Integration of Design, Construction, and Maintenance of
Intersections under Heavy Traffic Conditions on Municipal Roads

Chen Xian
China First Metallurgical Group Co., Ltd., Wuhan, Hubei 430000

Abstract : With the acceleration of China's urbanization process and the continuous growth in the number of
motor vehicles, municipal road intersections, as pivotal nodes in the transportation network, have
revealed numerous issues under heavy traffic loads, such as low traffic efficiency, prominent safety
hazards, and insufficient durability. Based on engineering practice and theoretical considerations,
this paper systematically explores the core concepts, key technologies, and integrated collaborative
strategies for intersections at three stages—design, construction, and maintenance—specifically
addressing the special condition of heavy traffic. At the design level, a refined design method centered
on "“channelization, signaling, and spatial optimization" is proposed. At the construction level, emphasis
is placed on a refined construction management approach that integrates "traffic organization,
material processes, and quality monitoring." At the maintenance level, a modern maintenance system
characterized by "preventiveness, rapid response, and intelligence" is constructed. Through the organic
integration of these three aspects, the aim is to enhance the comprehensive service performance of
intersections, provide technical support for the smooth and safe operation of urban traffic, and offer
significant reference value for similar engineering practices.

Keywords : heavy traffic; intersections; refined design; seamless construction; preventive maintenance;
full lifecycle
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Research on The Development and Application of Green Highway

Abstract :

Keywords :

Construction Materials
JiXu
Liaoning Transportation Development Center, Shenyang, Liaoning 110005

With the enhancement of environmental protection awareness, green highways, as an important carrier
for the sustainable development of transportation infrastructure, have become a key development
direction in the field of road engineering in various countries. Based on the concept of environmental
friendliness throughout the entire life cycle, the green transformation in the highway construction field
has become an industry consensus. Among them, the innovative research and development and
engineering application of environmentally friendly road — building materials are the key technical paths
to achieve this transformation!"l. Research shows that the use of new environmentally friendly building
materials such as recycled aggregates, permeable pavement materials, high — performance cement —
based composite materials, bio — based polymers, and natural plant fiber — reinforced materials can
not only effectively reduce the consumption of non — renewable resources but also significantly reduce
the ecological environmental load during the entire life cycle of highways.

green highway; construction; environmental protection materials; sustainable development
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Design and Implementation of Intelligent Highway Maintenance
Management System
Wang Weihai
Liaoning Transportation Development Center, Shenyang, Liaoning 110000
Abstract : The design and implementation of an intelligent highway maintenance management system require

the integration of the Internet of Things, big data, and artificial intelligence technologies to build a full-

process digital management platform. A three—layer architecture of "terminal perception layer — data

processing layer — business application layer" is adopted: the terminal layer deploys sensors, high—

definition cameras, Beidou positioning equipment, etc., to collect real-time road condition, traffic flow,

and environmental data; the data processing layer realizes data storage, cleaning, and analysis

through the cloud platform to support Al model training; the application layer provides business

modules such as maintenance decision—-making, engineering management, and emergency scheduling.

Keywords :

intelligent highway; maintenance management; system design; implementation
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Research and Application of Reduction Process for Anode Carbon Residue in
Aluminum Electrolysis

Wang Xiaodong, Zhang Kun’
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Abstract : This paper introduces the existing sources of carbon residue and its impact on the aluminum
electrolysis process. It analyzes measures to reduce carbon consumption during the assembly
of anode carbon blocks and strategies to minimize carbon residue generation during electrolysis
operations. The paper summarizes the experiences and technical measures for reducing anode carbon
residue, which have significantly improved the current efficiency of electrolytic cells and contributed to
the dual enhancement of benefits and output, thereby strengthening the profitability of enterprises.

Keywords : aluminum electrolysis; carbon residue; electrolytic cell; carbon anode
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Large Diameter Water-Suspended Spinny Super Balance Ship Lift

Abstract :

Keywords :

Wang Shutao
Yunyang, Chongging 404500

The Three Gorges Ship Lock and Vertical Ship Lift have significantly contributed to economic growth in
the Yangtze River Economic Belt. However, the Three Gorges Dam has faced increasing congestion due
to prolonged overloading. The Large—Semispherical Water—Suspended Rotary Super Balanced Ship
Lift utilizes a horizontally oriented large semispherical cylinder aligned with navigational drop height. This
system features two symmetrically fixed cylindrical tubes equipped with semi—circular gravity rotation gates
at tube ends, rotating adjustment pipes, bases, hoists, collision prevention rope racks, and safety facilities
on internal circular rail tracks. This configuration forms a rotary ship lift that safely transports vessels
through water chambers and through the ship-riding lock gate for dam crossing. The design achieves
rapid construction, low investment, high efficiency, and environmental safety.

large-Semispherical water-suspended rotary ship lift; three gorges navigation bottleneck;
flexible collision prevention; super balanced system; inlet and outlet water regulation system
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Research on the Application and Optimization of ALC Wall Panel Construction
Technology in Residential Buildings

Ren Wendong
Northwest Branch of China Nuclear Industry Huaxing Construction Co., Ltd., Xi'an, Shaanxi 712000

Abstract : The research on the application and optimization of ALC wall panel construction technology in
residential buildings is an important topic. By employing reasonable construction techniques and
optimized construction methods, the efficiency and quality of wall panel construction can be improved,
thereby providing better wall materials and construction solutions for residential buildings. Therefore,
in—depth research and promotion of the application and optimization of ALC wall panel construction
technology hold significant importance for the residential building industry.

Keywords : ALC wall panel; construction technology; residential building; application; optimization
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Research on Temperature Control Technology for Mixtures in Highway
Construction during High-Temperature Seasons
Li Yingying
Hebei Guangtai Road and Bridge Engineering Group Co., Ltd., Handan, Hebei 056000

Abstract : In highway construction during high—temperature seasons, the temperature control of mixtures is a
crucial factor affecting construction quality and project lifespan. Under high—temperature conditions,
mixtures are prone to excessive temperatures during processes such as paving and compaction,
leading to a decline in construction quality. To address this issue, various technological measures,
including temperature control equipment, intelligent monitoring systems, and optimized material
proportioning, are employed for temperature regulation. By implementing real-time temperature
monitoring, improving construction techniques, and strengthening temperature control management
during transportation, fluctuations in mixture temperatures are effectively reduced, ensuring smooth
construction progress. The optimized temperature control measures not only enhance project quality
but also extend the service life of pavements, offering significant technical and economic benefits. They
are of great importance for improving the level of highway construction.

Keywords : high-temperature seasons; mixture temperature control; temperature control technology;

construction quality; project lifespan
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Research on Lean Renovation and Precision Installation Control Technology
of Medical Buildings

Xu Guojie, Chen Jianfei, Jia Bo, Cai Changchun, Xie \WWenyao
China Construction Fourth Engineering Division Corp. LTD., Dongguan, Guangdong 523000

Abstract :

With the acceleration of China's urbanization and the continuous development of healthcare services,

the renovation and functional upgrading of existing medical buildings have become a vital component

of urban renewal. As a medical facility with a 25-year history, a hospital in Dongguan no longer

meets modern healthcare demands in terms of structural safety, functional layout, and environmental

facilities. Therefore, undertaking a systematic renovation holds significant practical importance. Based

on the actual planning and implementation of this renovation project, this paper conducts research

and in—depth analysis on aspects such as ceiling construction, carbon fiber cloth application, and steel

plate bonding reinforcement. It aims to provide practical experience and technical references for similar

renovation projects of existing medical buildings in China, thereby contributing to the standardized and

efficient development of the medical building renovation sector.

Keywords :

reconstruction project; medical building; structural reinforcement
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Research on the Application of Intelligent Construction Technology in
Architectural Engineering

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

Abstract : In the field of architectural engineering, intelligent construction technology, integrating advanced
approaches such as artificial intelligence, the Internet of Things (loT), big data, and Building Information
Modeling (BIM), has gradually become a crucial component. The application of this technology can
effectively enhance work efficiency during both the design and construction phases, improve building
quality, reduce costs, and shorten project timelines. In the design stage, BIM technology optimizes
architectural plans while improving design accuracy. During construction, intelligent construction
equipment and robotics enhance automation levels and reduce the incidence of human operational
errors. After entering the operation and maintenance phase, intelligent monitoring and data analysis
technologies make building management more efficient, further extending the service life of buildings.
The promotion and application of intelligent construction technology not only drive the digital
transformation of the construction industry but also provide solid support for the development of green
buildings, energy conservation, and emission reduction, possessing significant practical value and
broad application prospects.

Keywords : intelligent construction technology; architectural engineering; BIM; technological innovation;
construction automation
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The Application and Development Trend of Weak Current Intelligent Control
Technology in Construction Cost Management
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Abstract :

This paper focuses on the weak current intelligent technology system and elaborates on the

subsystems it covers and the related contents of cost management. It includes the functions of each

subsystem, methods such as bill of quantities pricing and BIM cost models, the impact of design

optimization and equipment selection on cost, as well as the progress and challenges of intelligent cost

in terms of standard systems and technology integration. It also mentions development trends and

talent demands, etc.
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The Integration and Innovation of Intelligent Construction and Al Digital

Applications in The Field of Architecture
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Abstract :

This paper introduces the extended application of intelligent construction system architecture in the

architectural design stage, including the three—layer technical architecture and functions in design

links, elaborates on relevant principles such as Al-driven design optimization algorithms, emphasizes

its application in architectural design aspects like scheme generation, performance simulation, and

prefabricated component design, and also involves BIM-based integrated design and construction

collaboration. At the same time, it mentions the intelligent construction system evaluation model

including design rationality indicators and future research directions.

Keywords : intelligent building; robot; PLC
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Research on Organizational Structure and Management Efficiency
Improvement of Construction Supervision in Large-Scale Projects

Wu Aitao
Zhejiang Weimin Construction Project Management Co., Ltd., Wenzhou, Zhejiang 325000

Abstract : Construction supervision plays a crucial role in large—scale projects, directly influencing project quality,
progress, and safety management. By analyzing the organizational structure and management
efficiency of construction supervision, this study proposes effective approaches to optimize the
supervision system. Firstly, it clarifies the fundamental functions of supervision and conducts a
comparative analysis of traditional and modern supervisory organizational structures, emphasizing the
importance of information-based management and digital tools in enhancing supervision efficiency.
Additionally, optimizing workflows, rationally allocating supervision teams, and improving professional
competencies can significantly enhance supervisory management efficiency. Research indicates that
scientific organizational structures and advanced management methods can effectively improve the
refinement and transparency of project management, ensuring the smooth implementation of large—
scale projects.

Keywords : construction supervision; organizational structure; management efficiency; information-

based management; project management
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Cost Control and Benefit Analysis of Medical Construction Projects

Zhu Shiwen
Wenzhou Seventh People's Hospital, \WWenzhou, Zhejiang 325000

Abstract : Medical construction projects hold significant importance in modern society, involving substantial
financial investments while bearing the responsibility of enhancing public health service standards.
Effective cost control is a critical factor in ensuring the successful completion of such projects, while
reasonable benefit analysis facilitates optimal resource allocation. This paper analyzes the cost
composition of medical construction projects and explores strategies for achieving effective cost
control through refined management, budget control, and risk response measures. Additionally,
by employing comprehensive benefit evaluation methods, it assesses the social, economic, and
environmental benefits of the projects, providing a holistic performance evaluation framework for
medical construction projects. Research indicates that reasonable cost control and benefit analysis
not only reduce construction and operational costs but also enhance the long—term sustainability and
social impact of the projects. Finally, strategies for optimizing cost control and benefit analysis are
proposed to promote efficient implementation and management of medical construction projects.

Keywords : medical construction; cost control; benefit analysis; refined management; project management
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Innovative Pathways for Engineering Risk Management in Construction
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Abstract :

Engineering risk management in construction project management faces challenges, with traditional

models having limitations. Innovative pathways can be applied to address these challenges, such

as the use of intelligent monitoring technologies and big data risk assessment models, the design of

early warning mechanisms in the planning phase and risk control processes during the construction

phase, the innovation of collaborative management models involving multiple parties, the integration

of insurance and financial tools, the establishment of technical standards and the development of

data—sharing platforms, the cultivation of composite talents and the innovation of continuing education

systems, the advancement of legislation and the optimization of regulatory systems, to achieve risk

management throughout the entire life cycle.
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construction project management; engineering risk management; innovative pathways
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Application and Innovation of Real Estate Engineering Management Mode in
the Construction Field
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Abstract : The core elements of the real estate engineering management model are project management,
cost control, and quality supervision, which interact with each other. The theoretical basis of cost
management includes theories such as full life cycle cost. There are differences in cost control
among different modes, and there are issues such as matching evaluation criteria in application.
The government regulates from multiple dimensions and innovates regulatory mechanisms through
electronic platforms. At the same time, market regulation, intelligent technology applications, and other
factors are helping to innovate models and promote the development of the construction industry.

Keywords : real estate engineering management mode; cost control; model innovation
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Application of BIM Technology Based on High-rise Building Design

Chen Nanren
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Abstract :

As a revolutionary tool in the construction industry, BIM technology has profoundly transformed the

traditional architectural structural design paradigm through its core features such as 3D visualization,

dynamic simulation, collaborative management, and parametric design. In complex projects such

as high-rise buildings, BIM technology demonstrates immense value in aspects such as supporting

layout, material forecasting, pre—simulation design, and full-process dynamic control, facilitating

efficient collaboration among various disciplines. It enables predictive management of the construction

process and optimized allocation of resources, thereby laying a solid foundation for cost savings and

enhanced efficiency in projects while ensuring engineering safety and quality.
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Abstract :

Construction project management is a core approach to ensuring project quality, safety, and efficiency.

Currently, the construction industry still faces shortcomings in areas such as the implementation

of management measures, enhancement of team competence, and material control, necessitating

improvements through pathways such as refining institutional systems, strengthening personnel

training, optimizing technological applications, and accelerating information construction. This article

systematically analyzes the core value, existing problems, and control measures of construction

project management, providing theoretical references and practical guidance for enhancing project

management standards.
Keywords :

construction project management; control points; optimization
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Research on The Design of Water Supply and Drainage Systems in High-rise
Residential Communities
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Guangzhou Branch of Zhouyu Technology Group Co., Ltd., Guangzhou, Guangdong 510000

Abstract :

The design of water supply and drainage as well as fire protection systems in high-rise residential

buildings presents unique complexities and technical requirements. In terms of the water supply system,

it is essential to address issues such as vertical pressure balancing, the reliability of the piping network,

and equipment noise control. For the drainage system, attention should be paid to the selection of pipe

materials, pressure stabilization, and the application of same—floor drainage technologies. The fire

protection system emphasizes the enhancement of self-rescue capabilities, optimization of the piping

network, and equipment compatibility. Through systematic design strategies and the application of new

technologies, the safety, stability, and energy efficiency of water supply and drainage as well as fire

protection systems in high—rise residential buildings can be effectively improved.

Keywords :

high-rise residential community; building water supply and drainage; design
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Simulation Study on Ductility Coefficient of Concrete Columns Reinforced
with HTRB60O0 High-Strength Stirrups

Dong Bo
Jiangsu Jianyan Construction Engineering Quality and Safety Appraisal Co., Ltd, Nanjing, Jiangsu 210000

Abstract : Based on the OpenSees nonlinear FE platform, the ductility coefficient of concrete columns reinforced
with HTRB600 high-strength stirrups was simulated. Firstly, an iterative algorithm was used to obtain
peak strength and strain of core concrete, which indirectly considering the constraint effect of stirrups.
Based on this, a FE model which achieved appropriate simulation results was established. Then, four
sets of concrete columns were designed. Based on the model, the ductility coefficient of the columns
was simulated and the seismic performance of concrete columns reinforced with HTRB600 high—
strength stirrups was studied. Research has shown that: 1) HTRB600 high—strength stirrups can
significantly improve the ductility of concrete columns on the condition of appropriate volume ratio
of stirrups.The utilization of HTRB600 high—strength stirrups is an effective measure to improve the
ductility of high—strength concrete, which has high strength and poor ductility. 2) The measure of
utilizing dense cross—shaped composite hoops,by which the limit value of axial compression ratio of
column improved, is applicable to HTRB60O0 stirrups.Utilizing dense cross—shaped composite hoops of
HTRB600 is comparatively effective to reinforce high—strength concrete.

Keywords : HTRB600 high-strength stirrups; ductility coefficient; OpenSees; high-strength concrete;
limit value of axial compression ratio
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Research on the Design and Application of Intelligent Traffic Signal Light
System Based on Pressure Sensing
Lu Yanling, Wu Feng’, Shen Hao

Laiwu Vocational and Technical College, Jinan, Shandong 271100

Abstract : With the rapid advancement of urbanization in China, the number of motor vehicles continues to rise,
making urban traffic congestion an increasingly serious issue. Traditional traffic signal control systems,
which employ fixed timing or simple adaptive control strategies, struggle to cope with the complex and
ever—changing traffic flow, resulting in low intersection efficiency, increased vehicle delays, and significant
energy waste. This paper proposes an innovative design for an intelligent traffic signal light system based
on pressure sensing. By detecting the weight and quantity distribution of vehicles on the road in real time
and employing a multi-parameter fusion decision-making algorithm, the system dynamically adjusts the
signal timing plan. Utilizing a high—sensitivity pressure—sensitive resistor array as the information collection
terminal and combining it with a Siemens S7-200 PLC Smart controller, the system constructs a distributed
control system that achieves an intelligent traffic management mode featuring "tonnage priority" and
"dynamic timing adjustment." Experimental data indicate that the system can improve intersection efficiency
by over 35% and reduce the average delay time for large vehicles by 42%, demonstrating significant
socio—economic benefits and broad prospects for promotion and application.

Keywords : intelligent traffic control; pressure sensing network; PLC control; dynamic timing optimization;
congestion management
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Intelligent Remote Testing System Based on Signal Equipment Records
Promotes Intelligent Transformation in Railway Signaling and
Communication Management

Yang Hui
CHN ENERGY Xinzhun Railway Co., Ltd., Erdos, Inner Mongolia 017000

Abstract : This paper primarily focuses on the field of railway signaling and communication management,
exploring the key value of an intelligent remote testing system based on signal equipment records
in driving intelligent transformation in this domain. By leveraging intelligent remote testing methods,
the system integrates historical information of signal equipment to enhance the efficiency and
quality of signaling and communication management. Through case analysis, it conducts an in—
depth examination of issues in existing management models and provides a detailed explanation
of the architecture, functions, and applications of the intelligent remote testing system. The results
demonstrate that the system enables real-time monitoring, precise fault diagnosis, and predictive
maintenance of signal equipment, effectively reducing the probability of equipment failures, cutting
operational and maintenance costs, and elevating the level of intelligent management. The intelligent
remote testing system supports the intelligent transformation of signaling and communication
management, holding significant potential for application and promotion.

Keywords : signal equipment records; intelligent remote testing system; signaling and communication
management; intelligent transformation
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Study on Evaluation and Sustainable Utilization of Yadan Landform Tourism

Resources Based on GIS and Remote Sensing Technology
Yin Xue

Hydrogeological Survey Center, Geological Bureau of Xinjiang Uygur Autonomous Region, Urumai, Xinjiang 830000

Abstract :

Keywords :

Yadan landforms possess both scientific value and tourism potential, yet ecological fragility constrains
their development. This study focuses on typical Yadan distribution areas, integrating GIS and
remote sensing technologies to establish a multidimensional evaluation system. By utilizing remote
sensing for geomorphological extraction and ecological context analysis, coupled with dynamic
monitoring, we employ GIS spatial analysis (buffer zones, overlaying, network analysis) to conduct
quantitative assessments of landscape aesthetics, scientific value, ecological sensitivity, accessibility,
and development feasibility. The integration of GIS and remote sensing effectively identifies core
conservation zones and suitable development areas, proposing a strategy of "protection priority,
zoned management, smart monitoring, and community participation." This approach achieves a
balance between yardang tourism development and ecological conservation, promoting coordinated
development of ecological, economic, and social benefits.

GIS remote sensing technology; Yadan landform tourism; resource evaluation; sustainable
utilization
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The Application of Ai in Anomaly Identification of Inspection and Testing Data

for Smart Electricity Meters

LLu Zhoubin, Song Fengwei
State Grid Zhejiang Electric Power Co., Ltd. Zhoushan Power Supply Company, Zhoushan, Zhejiang 316000

Abstract : Abnormal data identification of smart electricity meters is an important means to ensure the stable
operation of the smart grid. By accurately identifying abnormal data of smart electricity meters, the
rights and interests of users and enterprises can be protected. However, the traditional methods for
identifying data anomalies are mainly manual, which are inefficient and prone to problems such as
misjudgment and missed judgment, making it difficult to meet the detection requirements of smart
electricity meters. In view of this, this study addresses the challenges faced in the current process
of identifying abnormal data in smart electricity meters, systematically expounds the principles and
advantages of artificial intelligence (Ai) in the identification of abnormal data in smart electricity meters,
analyzes the practical application of Ai with specific examples, and looks forward to the application of
Ai, with the aim of providing references for promoting the development of smart grids.

Keywords : Ai; smart electricity meter; data anomaly; identification
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A Brief Discussion on the Application and Practice of ForceControl pSpace
Database in Smart Factories
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Abstract : With the development of the coal chemical industry, there is an increasing demand for automation
and informatization in production processes. The ForceControl Database, as an efficient industrial
database, has been widely applied in the production management of chemical plants. This paper
mainly elaborates on the product features, core architecture of the ForceControl pSpace database,
challenges faced by legacy database systems, construction plans in smart chemical plants, as well as
secondary development and applications in smart chemical plants. Finally, it summarizes its application
effects and looks ahead to future development trends.
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Abstract : This paper investigates adaptive beamforming for multi—-antenna arrays based on received signal
strength. It estimates the real-time distances between the mobile terminal and each antenna based
on the received signal strength and forms corresponding array correction factor vectors to adjust the
antenna array beams in real time. For comparison, four propagation attenuation factors are selected
for MATLAB simulation. The simulation results indicate that a smaller propagation attenuation factor
leads to better beam pointing performance; furthermore, compared to unweighted beamforming, the
weighted beamforming exhibits higher power concentration.
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