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Exploration of A New Mode for Electricity Inspection under
Distributed Power Access

Zhang Xue, Lv Guozhao, Yang Zhuo

Wuhan Economic and Technological Development Zone (Hannan District) Power Supply Company of State Grid
Corporation of China, Wuhan, Hubei 430000

Abstract : Distributed power is increasingly widely used in the power system, and the traditional mode of
electricity inspection can no longer adapt to the new development needs. This studies the electricity
inspection under the condition of distributed power access, analyzes the impact of distributed power
access on electricity inspection, including the impact on the operation characteristics of the power
system the inspection work. A new mode of electricity inspection is proposed, which includes the
data collection layer, the data transmission layer, the data processing and analysis layer, and the
application layer Through actual cases, the implementation steps and effects of the new mode are
analyzed, which provides a reference for improving the efficiency and quality of electricity inspection
work under the condition of distributed power.

Keywords : distributed power; electricity inspection; new mode; big data analysis; Internet of things
technology
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Welding and Maintenance of 600 Ton Precision Forging Machine Gear Chuck

Wen Runsheng, Wu Wenjun, Duan Zhiyong, Li Shuai
Jinxi Railway Vehicle Co., Ltd. Taiyuan, Shanxi 030027

Abstract : With the widespread application of large equipment in manufacturing, the damage and repair of its key
components have gradually become significant factors affecting production efficiency and economic
benefits. This paper takes the welding repair of the gear chuck for a 600—ton precision forging machine
at Jinxi Axle Co., Ltd. as an example, focusing on the application of 42CrMo medium-carbon quenched
and tempered steel in CO, gas shielded arc welding. It comprehensively discusses the key technical points
and implementation strategies to be mindful of during the welding repair process, from weldability analysis,
process design, to post—weld inspection and effectiveness evaluation. The paper also validates the
proposed welding process through practical demonstrations, proving its good feasibility and providing a
reliable reference for similar high—strength medium-alloy steel welding repairs.

Keywords : 42CrMo steel; weldability; CO, gas shielded welding; welding process; equipment maintenance
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Exploration of Combined Design for Short and Long Term of City Roads
—Taking Chunming Road (Luyuan North Street - Jingha Expressway) Road
Project as an Example
Wang Jingjing
Beijing Guodaotong Highway Design and Research Institute Co., Ltd., Beijing 100053
Abstract : With the acceleration of urbanization, urban transportation problems are becoming increasingly
prominent. As the infrastructure of urban transportation, city roads must be designed not only to meet
current transportation needs but also to foresee and adapt to future development trends. Therefore,
the combined design of short and long term for city roads is particularly important.
Taking the Chunming Road (Luyuan North Street — Jingha Expressway) road project ("Chunming
Road" for short) as an example, this article briefly discusses the considerations and experiences of
combined design for short and long term in the process of city road design.

Keywords : city roads; engineering design; short and long term plans; design exploration
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Study on the Application Effect of Liquid Flow Battery Backplane
Flipping Mechanism

Guo Dehua
Vijay Energy Storage Technology Co., LTD. Zhuhai, Guangdong 519000

Abstract :

With the acceleration of global industrialization and continuous population growth, energy demand

is experiencing a rapid increase. The extensive consumption of traditional fossil fuels not only leads

to a gradual depletion of reserves but also triggers a series of severe environmental issues, such as

greenhouse gas emissions, air pollution, and ecological destruction. In this context, developing and

utilizing renewable energy sources like solar, wind, and hydropower has become a crucial direction

in the global energy sector. This makes large—scale integration of renewable energy into the grid a

significant challenge for grid stability and reliability. To address this issue, efficient energy storage

technology is particularly critical.
Keywords :

flow battery; backplane flip; applied research

ElH

BEE R PRI T T R ARSI A RN AR ok, TP A — R, AT S H e Fb AR R U L B

HIBISER Lo EREMR R, FEIRA A, PRI T,

BRI PISE g JT, BB A A AT R

i, WG IR KHREIRAE K, R SEBUTHES R RIREIR NG L It S

—. ERINEREthEAZIIR

FEESN, W AR TSR A AR, ARZ R AId
VAN T R EGIRHEFTHHRHOR AT R 50087, BRI [E 52
%= (ORNL) FEIRR AU & TIRAITSS, ek
Wk RGERAT UG T — ROV, ik it
BRI S e T RsLml, JUHIEAE A N REIRAF (AN FLEII
LB R GFUK, B REFIRIEH, R T FEE SRS
Ko ESNRA ARSI CEEUS T —E 5ok mks
JEMTHEALIRS) R G GBI T35, RS SCIUS AR peide . i
W, AR TR BEEAEA 2RI A7 PRI R UL

HEN:

BT, FE AR AR A R A A FoR AT R B, Ok
P T AT A SRR AR R

] PR TR0 AR R AT 9 ER R A AR R A, (ELUT APk e
W, B FGBEEAMGEEROR, IR B BRI, T
FEWCR AU T g ik o A2 R R A T T, B AR
T BA B Eh T et 22 Rl e P R FERA IR 5 7SS, A IR
THMEAR, RN T R R R R AR e . R
LRy, FEWEE TR BRSO OEIERAR, T
Z AN RILWER FEMAE RE RV H, 9 RIS R A B 58 T
Bt

FEIR AT B U IR IS L, E AR OCHT S R £

FEL (1978.11-) , B, Wik, wAEMRA, BEIRE, K8, FRREFL. HiHE,

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



T AT R pOARAR B ] S e e . — 2.
B G SRR S, SRR 5l y =R 22
B, O T A R E AR o RIRE R A
1, ARGEER T IR AR R VE IR, AR A
RN T RIS, 3l PLC &6 R G5l T Rl
MR AR, #e T AR —E, AT
M, BA—RHNIGCALINT A RIE, (D6 kR
RECFRREE A vy, A DAL A P R v S AR A B EA TR 1 1

.;TFFXA [u]()

—. HRBEESERE

(—) fICEIEEEE

TN BHEEAUE (M 1B VAN AR A TR AR S, UM
HHUWRESREE T2, S m R R R e I . T
P, R IERIR S R AN IR, FEm i aeE.

(Z) BRREA

PRI A EREZR AR T, W SR, U
WA RS T2, R RS AR 4 AR,
HEEHAE L, ST ST

(=) REamhiEE

FIASERER A BICEHIEOR, SR A Sh a1,
WO NTFR, e R — i e tk, BIRsyshm
JiE, BE—ARm AT,

() 3ERE R

B IR BB AT B IE REE,  REASIE R RIS AN
JOST IR FE It s AR R oK, R iR A (Al A A A
Bl AL SR M AR AP A

FEI28 ARHTE B bR, AR TLROT LT AR IBTSL

(R) FRE N ERBENENERIST

PRI B AR SRR A RO AU LA A i A
HIEIRE DR, BN FENTT I, W SRR
MRS . N RNV CHE R, nSREhe e oL,
R EFIATIRGIE AL, M ORI AR W E IR DU I
Besk P @A BIR T (CAD) BfFL i BEHUAN =
FM=LEEAR, EWRRHAMIERRR, JEEMHIETEE
BB .

() TRENERBENANTERERR

RAFFERFHAIR LORRARR, AR bR, SRE #
e, TRMEEETT, oW NI TR AR ER,
LI TARRAEAT B ERLTE, B 5C B WU (03B 8 S A0 8l 77 2245
P, AT, M 1A TR Bl e e R A TR
T, IR R 24, IR IS, ik
BREE R PR A o, DR A A

(£) Bkt ESRBEIEN B shLEHERR

B I FEMERIEOR, AT g s dl S (PLC) |
BREH e, ORI N At RS RERREY LY
HITARREAN R 2R, BRI, S @
BB eEs], TR RS, il IR, KRR
MR EMUATT IS . F5¢ A Sh it R 55 HAbAE = 8 a5 1938

EMTRE AT, SEEEA A I AR R B Bl ent, $idm ™
BRI G HAT
(/\) Rimea it SRR AR

BEMAENIH LG, B R U T S50
B, SRR REAN T Sk, AESPRA IR B N LA, I
L5, AT HS ARG 7 A AR R AR
PPAG RN R SL BRI I RCR . AR SIS bR A B
WAL, W B HEFT AR SOEE, AN o TP RERT T
P, TR R R

=. ARKEEHS

RIS/ AT, RN S IR SR . %
PERE DL B o R R 138 B A N B 28 SR TE I S R
B, BRAPUWREEE, B3 E s AR AR, N R RIS
SR TR ST, 3 SolidWorks Simulation ZEH4X ¢
ST I 0T, R SR, IR ORAE I A2 it FE AN NI 22 22
SKETHTHETS, B a:, FRHhE AR, mEEies T, H
AU R A R S AT S LR, RISy R S AR
it @,

SRR R, AHSEBRAE I, W AN [ AR R RT B
Vi AR R TR S, MR A T Be A bR, A0
HREIE . FaoEth. WIEEMESR, SIS SRR AT, K
R AL I BRI B 2 Ab, X AU AT A F Bl
BEo BN, EIT S R IR R A RS R R,
BB R G S HNI R BB S, AR T 7250
Ry, fEE TR R AR

LM B, R T MRREAT - (HE S BT EE,
FEMAUE P RE S R S e S ISR L B LU S &, 56
BT IR SR . IXFP SN T R
MIIZ R FERIRRE Ik, JRRRAR T I AT M T R R
FT e BRI R BRI L, RBAS S HE AR AR
&, SHE SRR

TENH T, ATEGERE B B0 3 5 R 5 R AT %
A, ST B R A H AR I PLC I RGO AML
G, BIEA AT DURIMEER SR, Wi, e T
AT IR IR AR RA R, AN, ARSI R
TR R0 (A 0 R R SR R, RBAS I B AR RIS RO RO 1 ¥
HBE AR B ok, RIS T S S AR R B e, B
AL A R R AR, AR T b i 45 R M s A FH 4
kAR,

N, MAMREPRNEBSHERTE

FEVRT FA T BRI LA R SE R T AR T, A et
BB — LA, MUY HIET IS T, 1R RER A R A
7 A SR LR R T RN o RN RISk SU I, TR R A
T BB T AR S A A R R R

FEREIBATO, B I U R, BT AR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 013



T72R1% | ENGINEERING SCIENCE

BURIN A s e, HEVICRAERITEL LRSS B
LR EE S N a  E PR B R e IR A TR T
BT R . AR BRSO RE R I AT s FRAT L™ AR A At
B, e SECRILREAMT R, DE s LA R
e PN RO TTRES| S rabUs R, SR, nnds™
BERE

AT RS AL AR, SRER T — RSB MR 7R
BUANER 2 7 RO B XU, S Y 28 G, e 1 A
e TEPURUE I 7 TPRARE (S ARS T AT WOt
HUE B AR E . A FBPLAN e 3N T BCRES S8R T A
TR, WE—P3de THREICR, BhE AR R A T Rk RO 45
), RERE ST A A, N p L. BN LAY IETT
ZRGEATT A, SRR T AL AL, B O raALAC I
[FIAL T s s kA T S LIS TR, IR SRR lis
WL R LR TORRE, i LR A TR BRI T, Rl
BEMLRERGAT, B

WIS RS, LS R B T A RUR R, 25
gipisfrd g, LA IR AR RHEIEETERE A, AR
SEMERTA] AR AR T g fdm . 2 SLpRat, AR LIRS
T, HHERRERR T (XI°C, ARoiER 1 L #m S 2
RO, RIS AP HOREERIE | ORI T AR 22 AT

Jo =

h. SERBEIANNLE S

RS R R T AR R MU T AR T Bl R U AR ) 2
HUREIHENUE . Fah Rl & — By FUIRRI BRI T =0, 5 i
VRN G B T TR I B TR XAy U S MR R A
JUFATEL RN A, (05— L07 S Y SRR e e

2L

BAAERAR . B G DURATE SR I0 72 5 S R e 1 2
A, BA—ER R (BT RFFEE 2 02 R
P, BT i TR, YRR, IR B A S
BN GURYF . NN SECCAFRERIRTY, AL B EXE LA
AR AN —Ek, ARERIEA G Z AR EREZE B, AHH
DR f FEAERG . TS ARSGBI AR PRI, GRS 7 i o 2 T
HISZI, AR iR, AN TRIEIRAF E—E e e N, Nk
TENGATRES I AN T2

] S WU B U I S A F Sl B U R SE L, 5IAT —
SO B, ORTAT ., W EeSE, DUH DD ERIE A AT R
Heo XTI, E—ERE L TEREA RS
SR, e T RIEHIACE, BIATAT R, W LUREUN ok
SCBMECR IR 158, (R TEANERA . R AMCE 7)
BT TRIRIRAN, DT E N AT R R B MU 5%
FAE—SON R ib s AR AR, R RENHEA LS
5, TCHEWREFIEL, SRR TR T HURES AR f
H OHMEDLSCBU S AR, R AR A T
Bz, FEALIE—Be KRR S RIASHUNS, RIS LRI LR A B
PRI, ArRETCUHRAVE BB SI ), SRR EERE
Te e MR e (RGN AR 5 RN RS 1547 T I RE
TIRAEES, AT EON B A B TROC A B B R e REIE RN
RO

2616« BRI I EOR BT AR, XA B M EREAT U 2E
RIS, ARIIRIHAI TR E T L, HRk
SETERIRIEE TR BEE T O A A TR SO WG, A2
R BRI BR g , ARSRIRIEE DU T 2 — b P e i
e, DRI A R T5 R . 38T PATERT 4 A A BT
NP, TSI s T S US TR, O st A
KRBT

11 At . i TS P 3 [ND. R IEEIRR L 2024-10-14(005).
20 INEESE | RSO BRI PR SRR T (). SR S hmifEAL 2024, (12): 42-46.

1
1

3 XUZESE i b BRER AT SSL BN (). fERERIZE SR 2024, 13(11): 3871-3873.

AVETR BT XM, SRR R PR ISR S SR EERAE ). fERERIZE S TR 2024, 13(01): 143-156.
51 AT, XI5 | 25k | i b AE SEEORBIF ST 1] fEAERISE S HIR L2022, 11(09): 2944-2958.

6 Bkl , B, BT, 4 BRI IR R R L ). AR BRRIZE SRR ,2022,11(01): 78-88.

TV AR | KRB, 2SRRI G R 1)) fREAERISE SR ,2017,6(05): 1050-1057.

8] 257, kit , LEMMON John, % . HifERERRBSEHER B R YL )], fERERISZ5HR | 2020,9(03):670-678.
Ol BSLTIT. | W24l , A, 45 | B0 B R RSk (/0L Wb Tl |, 1-6[2025-04~18].
10] Pt | gRICES | 2550 . TR IN ARAE AT HIbARRERE AR « KR . PRI AR [)). Rl ,2025,70(09): 1230-1246.

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



y Ly v ), Y, AR Y »
Y A B I v % i 2R G R B B TR B AT 5T
WmE
WRELHHEMEEEER, TR 2 455100
DOI:10.61369/ERA.2025070007
] E 1 EERDCHEOME, WhEROASEEHFERLEEIGE IR, HEREEAETERNEERNZ—,
HRENBEAHEOE, REFXZMBERNENNTESEY, EMNEREENNOGRT, SEERERSES, BN
HERANZBRERE, B, FARRHERERENREREFARARGEENAIENL . ANEERSES
rinSERERENXEEHIANIE, FITREFENSHER, HREHMNMENmERARER, FiihEROZISN
FIPR R RIENE AL,
X 8 1\ W hERE REMRE; BakA

Research on the Causes and Prevention Techniques of Cracks in Asphalt
Pavement of City Roads

Yang Zanfei
Baibi Town Anyang County Anyang City Henan Province, Anyang, Henan 455100

Abstract : With the acceleration of urbanization, the carrying capacity and performance of city roads are facing
severe challenges. Asphalt pavement, as one of the main forms of city roads, has increasingly
prominent crack problems. Cracks not only affect the aesthetics of the road and driving comfort but
also accelerate the destruction of the pavement structure, shorten the service life of the road, and
increase maintenance costs and traffic safety hazards. Therefore, it is of great practical significance
to conduct in—depth research on the causes and prevention techniques of cracks in asphalt pavement.
This article aims to systematically analyze the types and failure mechanisms of asphalt pavement
cracks, explore various factors that contribute to crack formation, and propose targeted prevention
and control technology systems to provide scientific basis and technical support for the construction
and maintenance of city roads.

Keywords : city roads; asphalt pavement; causes of cracks; prevention and control technology
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Application of Smooth Blasting Technology in Tunnel Construction

Xin Wenhai
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Abstract :

Smooth blasting is a technique that controls the range and direction of blasting to make the rock

surface smooth and flat after blasting, prevent rock surface cracking, reduce the amount of over

excavation, under excavation and support work, increase the stability of rock walls, reduce the
disturbance of blasting vibration to surrounding rock, and thus achieve the control of rock excavation
contour. It is widely used in tunnel excavation construction process. This article provides a detailed

introduction to the working mechanism, parameter selection, and process methods of smooth blasting
in the Malpo Tunnel of the Dahejia (Gangingjie) to Qingshui section highway project.

Keywords :

smooth blasting; tunnel; blasting parameters
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Discussion on the Electrical Automatic Control Technology of Refrigeration
and Air-Conditioning Equipment
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Abstract :

Refrigeration and air conditioning equipment is widely used in social production and life. Its role is to

regulate the indoor environment temperature and humidity and improve the environmental comfort. With

the continuous update and upgrading of the electrical control system, the environmental adaptability of

the electrical automatic control technology is further enhanced. Applied in the field of refrigeration and

air conditioning equipment control, it can effectively improve the system control accuracy, reduce the

system energy consumption and maintenance cost, and plays an important role in ensuring the energy

saving and stable operation of refrigeration and air conditioning equipment. This paper focuses on

the application content of electrical automatic control technology of refrigeration and air conditioning

equipment, in order to provide reference support for the production of related enterprises.
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intelligent control

electrical automatic control technology; refrigeration and air-conditioning equipment;
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Recycling Waste Carbon Fiber for Manufacturing Composite Manhole Covers
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1.Inner Mongolia Aerospace Honggang Machinery Co., Ltd., Hohhot, Inner Mongolia 010076
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Abstract : To address the environmental pollution and high disposal costs caused by the direct landfill or
incineration of waste carbon fiber, this study utilized a compression molding process to fabricate
composite manhole covers from waste fibers, and systematically analyzed the static mechanical
properties, microstructural morphology, and impact resistance performance of the covers. The results
of static mechanical property tests indicated that raw material specifications significantly influenced
the mechanical performance of the composite manhole covers. The composite covers fabricated from
chopped carbon fiber prepreg demonstrated markedly superior mechanical properties compared to
those made from carbon fiber prepreg tape, with a tensile strength of 51 MPa, compressive strength of
152 MPa, and flexural strength of 180 MPa. SEM analysis results revealed that the composite manhole
covers fabricated from chopped carbon fiber prepreg exhibited excellent interfacial bonding between
fibers and resin, with no apparent structural defects such as delamination or voids.

Keywords : recycling; waste carbon fiber; composite manhole covers; mechanical properties
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Study on Heat Surface Wear and Protection Technology in Boiler Operation of

Coal-Fired Thermal Power Plant
Meng Fancheng, Wang Xiangyang, Tian Xingyu

Jiangsu Fanshan Power Generation Co., LTD. Xuzhou, Jiangsu 221000

Abstract :

With the continuous increase in installed capacity of coal-fired power plants, the issue of boiler heat

surface wear has become increasingly prominent, becoming a critical factor affecting the safe, stable,

and economic operation of boilers. This paper delves into the mechanisms of boiler heat surface

wear in coal-fired power plants, including fly ash wear and mechanical wear, and explores the main

factors influencing heat surface wear, such as coal quality characteristics, boiler operating parameters,

and heat surface structure. Based on this, various effective heat surface protection technologies are

proposed, such as surface protection technology, structural optimization technology, and operational

adjustment technology, and their protective effects are evaluated. The aim of this research is to

provide theoretical basis and technical support for the wear protection of boiler heat surfaces in coal-

fired power plants, thereby enhancing the operational reliability and economic efficiency of boilers.

Keywords :

coal-fired power plant; boiler heating surface; wear mechanism; protection technology
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The Current Situation and Optimization Strategies of Railway Transportation
Safety Supervision System
Li Hai
Guoneng (Tianjin) Dagang Power Plant Co., Ltd., Tianjin 300272

Abstract : With the rapid development of China's railway transportation industry, the importance of safety
supervision system has become increasingly prominent. This article deeply analyzes the current
characteristics of the railway transportation safety supervision system, explores the necessity
of optimizing the system, analyzes the existing problems of cross regulatory responsibilities and
insufficient information technology level, and proposes optimization strategies from the aspects of
improving laws and regulations, innovating supervision models, etc., aiming to provide theoretical
reference for improving the efficiency of railway transportation safety supervision and ensuring the
safe and stable development of railway transportation.

Keywords : railway transportation; safety supervision system; present situation; optimization strategy
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Key Technologies of BIM Digital Transformation for Old Municipal Pipelines
in Urban Renewal Actions
Zhang Mingmin', Huang Fang?, Wang Shuang®
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Abstract :

This article focuses on old municipal pipelines and systematically explains the application and

implementation path of BIM digital transformation technology in the renewal of old municipal pipelines.

Through the collaborative application of key technologies, the entire process from "restoration of

the current state of physical pipe networks — intelligent optimization of design and construction —

dynamic management of the entire lifecycle" is empowered. Combined with typical engineering cases,

the significant effects of BIM technology in improving renovation efficiency, reducing costs, and

strengthening safety management are verified, providing technical references and practical paradigms

for the sustainable management of underground pipe networks in urban renewal.

Keywords :

urban renewal; old municipal pipelines; BIM technology; digital transformation
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Multi-source Heterogeneous Data Fusion and Its Application in Holographic
Surveying and Mapping
Zhang Zhongjiao, Shen Xun
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Abstract : This article elaborates on the characteristics of multi-source heterogeneous data and the demand
for data fusion in holographic surveying and mapping. It provides a detailed analysis of the key
technologies involved in multi-source heterogeneous data fusion, including data preprocessing,
feature extraction, fusion algorithms, and more. Through practical case studies, the article explores
the application of multi-source heterogeneous data fusion in holographic surveying and mapping
scenarios, demonstrating its advantages in improving surveying and mapping accuracy, enriching the
dimensionality of surveying and mapping information, and realizing dynamic scene representation.
The research results indicate that multi-source heterogeneous data fusion technology can effectively
integrate different types of data, providing a more comprehensive, accurate, and real-time data
foundation for holographic surveying and mapping. This technology promotes the development of
surveying and mapping techniques towards intelligence and holography.

Keywords : multi-source heterogeneous data; fusion; holographic surveying and mapping; fusion
algorithm
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Application Research of Big Data Analysis in Project Schedule Management

Liu Shuguan
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Abstract : Construction project progress management is constrained by challenges such as low efficiency in
multi-party collaboration, insufficient dynamic risk prediction, and rigid resource scheduling. Big data
analysis technology integrates heterogeneous data from multiple sources, including BIM, loT, and
drones, to build data—driven decision models for progress forecasting, risk warning, and resource
optimization. Empirical evidence shows that intelligent scheduling algorithms can reduce project
duration by 9.2%, lower direct costs by 6.5%, and significantly enhance the efficiency of stakeholder
collaboration. This research aligns with the policy directions of new urbanization and green building,
providing theoretical support and technical pathways for the digital transformation of the industry,
thereby promoting the intelligent management of engineering projects and the achievement of
sustainable development goals in tandem.

Keywords : big data analysis; construction project progress management; dynamic optimization of resources
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Design and Practice of Structural Health Monitoring of Prestressed Concrete
Continuous Rigid Frame Bridges in Mountainous Areas
Dong Li', Qiu Zhigiang®
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2.China Merchants Chongging Communications Technology Research & Design Institute Co., LTD., Chongging 400067

Abstract : Bridge structures experience damage accumulation and resistance reduction after long term service,
which degrades their operational performance. In order to ensure its safe operation, the design of
bridge health monitoring system should be carried out and the deflection, strain and other parameters
of the bridge should be monitored. In this paper, a structural health monitoring system is designed
for a pre—stressed concrete continuous rigid bridge in a mountainous area, based on which the
structural deflection and strain data are monitored in real time. It also introduces the principle and
data processing of the commonly used low—pass filtering method to process the dynamic response
signal of bridge strain, and separates the dynamic response signal of bridge strain by combining the
low-pass filtering method. The analysis results of the collected data show that the bridge is in good
operating condition, and at the same time, it indicates that the structural health monitoring system
constructed in this design can be used to carry out the bridge condition assessment, which provides
an important basis for the bridge operation management.

Keywords : continuous rigid bridge; health monitoring; low-pass filtering method; bridge condition
assessment
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Research on Quality Control and Technical Difficulties in the Construction
Process of Gravity Dams

Bu Chongcai
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Abstract : During the construction of gravity dams, quality control is crucial to ensure the safety, stability, and
long—term durability of the project. The main technical difficulties involved in the construction stage
include quality control of concrete pouring, stability of the formwork support system, crack control, and
dam settlement monitoring. Reasonable construction schemes and technical measures are essential to
improve the construction accuracy and structural stability of gravity dams. Through strict management
of various key links, quality problems during the construction process can be effectively prevented, and
the design function and service life of the gravity dam can be guaranteed.

Keywords : gravity dam construction; quality control; technical difficulties; crack control; settlement

monitoring
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Structural Innovation of Pressure Cooker Products and Integrated Application
of LCIM Technology

Liu Chungui
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Abstract :

This study explores the application of LCIM technology in the structural innovation of pressure

cookers, addressing issues such as low thermal efficiency and poor sealing performance in traditional

products through integrated molding processes. In line with the requirements of the "14th Five—

Year Plan" for China's Home Appliance Industry, composite materials and intelligent processes are

employed to optimize product performance. Experimental results demonstrate that the new technology

significantly enhances structural strength and service life. The research provides a feasible solution

for the upgrading of light industrial appliance manufacturing, promoting the industry's transition toward

greening and intelligent development.
Keywords :

pressure cooker; LCIM technology; structural optimization
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Research on Key Processes for Manufacturing UO, Core Blocks

Zhang Lixin, Cai Guichuan, Li Chundong, He Feifan
CGN Uranium Industry Development Co., Ltd., Yangjiang, Guangdong 529500

Abstract : UO, pellets are currently the most widely used nuclear fuel in commercial pressurized water reactors
and are the core that provides energy for fission reactions. This study verified the process route for
preparing UO, pellets through the first independent nuclear fuel pellet development and production line
of China General Nuclear Power Group, and successfully prepared UO, pellets that meet expectations.

Keywords : UO, core block; key manufacturing processes; study
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Hypothesis of Energy Structural Elements:Constructing a Periodic Framework
of Matter and Energy — A Theoretical Exploration Based on the Periodic Law
of Elements

Li Zhenhua
School of Chemistry and Life Sciences,Chifeng University, Linxi, Inner Mongolia 024000

Abstract : This paper proposes the hypothesis of energy structural elements from the perspective of the periodic
law of elements,aiming to incorporate energy elements into the theoretical framework of the periodic
table.By analyzing the regularities of the extranuclear electron configurations of the 118 elementsiit is
found that the existence of energy structural elements can perfect the periodic law of elements,enabling it
to accommodate the cyclic periods of both matter and energy elements.This hypothesis not only provides
a new perspective for chemical theory but also potentially offers theoretical support for the design of
new materials and efficient energy utilization.The theoretical framework of energy structural elements is
proposed in this paper,and its potential application value in the field of engineering is discussed.

Keywords : energy structural elements; periodic law of elements; atomic electron configuration; matter—
energy periodicity; 8—element periodic theoretical framework
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Construction and Engineering Verification of a Foundation Pit Deformation
Prediction Model Based on Artificial Intelligence Algorithms

Yang Jiwei
Tianjin Architecture Design and Research Institute Co., Ltd., Tianjin 300074

This paper focuses on the prediction of foundation pit deformation, comparing traditional methods
with artificial intelligence algorithms, and elaborating on the construction of a model based on artificial
intelligence algorithms. The model has demonstrated good prediction performance through engineering
verification. However, there are issues such as data acquisition, model complexity, and model

Abstract :

adaptability in practical applications. To address these issues, strategies such as multi-source data
fusion, model simplification and algorithm optimization, increasing the diversity of training data, and
adjusting the model structure are proposed. Research indicates that the deep integration of artificial
intelligence algorithms and engineering practice can effectively improve the level of foundation pit
deformation prediction, but continuous improvement is still needed to meet the demands of complex
engineering projects.

foundation pit deformation prediction; artificial intelligence algorithm; combined prediction

model; engineering verification
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Abstract :

This paper investigates on-site management in municipal engineering construction, analyzing its

importance in terms of quality, safety, efficiency, and cost. It points out issues such as outdated

traditional concepts, inadequate personnel quality, and insufficient technology application. To address

these problems, the paper proposes pathways including updating concepts, improving personnel quality,

and strengthening technology application. It introduces lean and green management, establishes

training mechanisms, and deepens the application of technologies such as BIM. Through a comparison

between a successful case of a Chongqing elevated road and a failed case of a bridge, the paper

verifies the key role of modern management and provides theoretical and practical references.
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Application Analysis of Information Technology in Construction
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Abstract :

The development of modern information technology can improve all aspects of construction project

cost control. Modern information technology can implement real-time data monitoring of construction

projects, ensure the timely refresh and accuracy of cost information, and reduce the risk of cost

exceeding the budget. At the same time, the application of modern information technology can also

improve the accuracy of cost change prediction, identify possible cost risks in advance, and provide

a strong data basis for the formulation of cost saving strategies. Therefore, it is necessary to promote

the wide use of modern information technology in the cost control of construction projects, and

improve the competitiveness and economic benefits of construction projects.
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Application and Management Innovation of Intelligent Technology in Building
Electrical Engineering
Shen Liuging
Hengdian Group Zhejiang Debang Public Lighting Co., Ltd., Jinhua, Zhejiang 322118

Abstract : In response to the "dual carbon" goal and the demand for new urbanization, building electrical
engineering urgently needs to achieve energy efficiency improvement and operation and maintenance
mode innovation through intelligent technology. This research integrates digital twins, edge computing
and Al algorithms, builds a "technology management" dual dimensional collaborative framework,
proposes technical solutions such as intelligent power distribution dynamic regulation, lighting adaptive
control, and establishes a standardized application system and a dynamic monitoring mechanism
throughout the life cycle. The case analysis shows that this framework can optimize load distribution
efficiency, reduce operation and maintenance costs, and promote the transformation of building energy
systems towards "production, storage, and use" collaboration. In the future, it is necessary to deepen
the integration of digital twin and metaverse technology, break through the bottleneck of economic
adaptation and data security for small and medium-sized projects, and provide support for the
construction of smart city energy networks.

Keywords : building electrical engineering; intelligent technology; management innovation
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Analysis of Key Points for Quality Control in Concrete Construction of
Building Structure Engineering
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Abstract :

The quality of concrete construction in building structure engineering is directly related to the overall

safety and service life of the project. To ensure construction quality, systematic control is required

from raw material selection, mix design, pouring process, curing measures, and quality inspection.

Strengthening site management, strictly implementing construction procedures, and standardizing

operational behavior can help effectively prevent common quality problems such as honeycomb and

pitted surfaces, cracks, and hollows, improving the overall performance and durability of concrete

structures. Through detailed management of key control points during the entire construction process,

steady improvement in the quality of building structure engineering can be achieved.

Keywords :

concrete construction; quality control; building structure; construction management; durability
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Research on Construction Management and Data Compilation of Building
Engineering Based on BIM Technology
Liang Ruikeng
Guangdong Haosheng Construction Engineering Co., Ltd, Guangzhou, Guangdong 510000

Abstract : BIM can not only optimize construction progress and quality control, but also improve the accuracy
and efficiency of data compilation through information integration and automation generation. This
article studies the construction management and data compilation of building engineering based
on BIM technology, and explores its application in real estate, schools, exhibition halls, and office
decoration projects. BIM technology optimizes construction management and reduces communication
costs through visual progress simulation, real-time monitoring, and quality control. In data compilation,
BIM achieves automated generation and real-time updates, improving data accuracy and traceability.
The research results indicate that BIM technology significantly improves the efficiency and quality of
construction project management, and has broad application prospects.

Keywords : BIM technology; construction management; data compilation
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Refined Management and Quality Control of Building Electrical Construction
in Real Estate Projects

Lin Xuepeng
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Abstract : The refined management and quality control of building electrical construction in real estate projects
are critical to enhancing project quality. Addressing common issues such as frequent design changes
and defects in hidden works, research proposes a refined management approach centered on
organizational structure optimization, full-cycle standardized processes, and technologies like
BIM and Al. This is combined with quality control techniques such as loT real-time monitoring and
lightning protection grounding standards, establishing a quantified evaluation and PDCA improvement
mechanism. Guided by policies such as the "Residential Project Specifications," this approach
promotes improvements in construction efficiency and reductions in operation and maintenance risks,
providing theoretical and practical support for industry transformation and upgrading.

Keywords : building electrical construction; refined management; quality control
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Construction of Evaluation System for the Application Effect of Green
Construction Technology in Construction Engineering

Xu Lin
Shandong Jiuchuan Project Management Co., LTD., Yantai, Shandong 264000

Abstract : In the context of promoting global sustainable development and implementing China's "double
carbon" strategy, the construction industry needs to achieve a low—-carbon transformation through
green construction techniques. However, without a systematic evaluation system for application
effectiveness, the results of technical application cannot be quantified, hindering the green development
of the industry. To address this, we propose the construction of an evaluation system for the
application effectiveness of green construction techniques, covering resource utilization, environmental
impact, and construction management. We use Analytic Hierarchy Process (AHP) and Entropy
Weight Method to determine the index weights, combined with scientific evaluations such as Fuzzy
Comprehensive Evaluation Method. By utilizing digital twins, blockchain, and other technologies, we
can promote the application of evaluation results. This system quantifies the effectiveness of green
construction techniques, providing references for construction technology improvement, industry
experience exchange, and policy formulation, and promoting green and high—quality development in
the construction industry.

Keywords : green construction technology; construction engineering; application effect; evaluation system;
sustainable development
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Application of Intelligent Technology in Construction and Municipal
Engineering Testing
Chen Mingtao
Hebei Xiong'an Zhongtian Detection Technology Co., Ltd., Xiong'an, Hebei 070001

Abstract : Construction and municipal engineering testing is a crucial link in ensuring the quality and safety of
infrastructure, which has become increasingly important with the acceleration of urbanization. Traditional
testing methods are inefficient and lack precision, and intelligent technology has emerged to drive
changes in engineering testing. The "Guiding Opinions on Promoting the Coordinated Development of
Intelligent Construction and Building Industrialization" (2020) clearly requires the accelerated application
of intelligent construction technology in all aspects of engineering construction, promoting the
modernization of the construction industry. The application of intelligent technologies such as drones,
BIM technology, and intelligent sensor systems in testing has improved testing efficiency and accuracy,
and reduced labor costs and safety risks. However, issues such as complex data processing and
incomplete technical standards still constrain its development. In—depth research on the current status,
advantages, and improvement directions of intelligent technology in engineering testing is of great
significance for promoting the high—quality development of the industry and improving the safety level
of infrastructure.

Keywords : construction engineering testing; intelligent technology; application research
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Research on Real-Time Data Acquisition and Dynamic Response Mechanism
of Hydropower Station Monitoring System

Li Huawei
Nanjing NARI Water Conservancy and Hydropower Technology Co., Ltd., Nanjing, Jiangsu 210015

Abstract :

In the context of the booming development of the hydropower industry, the hydropower station

monitoring system plays a crucial role in ensuring the safety, stability, durability, and efficient operation

of the power station. This article focuses on conducting in—depth research on the real-time data

acquisition and dynamic response mechanism of the hydropower station monitoring system. It

elaborated on the relevant technical principles and practical application status, accurately analyzed the

existing problems, and provided a forward-looking prospect for future development trends. It is hoped

that this article can provide a valuable reference for improving the performance of hydropower station

monitoring systems.
Keywords :

hydropower station monitoring system; real-time data acquisition; dynamic response mechanism
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Research on the Transformation of Municipal Drainage System Based on the
Concept of Sponge City

Zhang Hui', Liu Jun®
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Abstract : This paper focuses on the research of municipal drainage system transformation based on the concept
of sponge city. It elaborates on the conceptual connotation of sponge city, emphasizing its significance
in building a harmonious and symbiotic urban ecosystem between humans and nature, as well as its
complementary and synergistic relationship with the municipal drainage system. The paper conducts
an in—depth analysis of the current status and existing problems of the municipal drainage system
and proposes transformation strategies based on the sponge city concept to address these issues.
Detailed transformation plans are designed.

Keywords : sponge city; municipal drainage system; transformation strategy; ecological sustainable
development
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Study on the Influence Mechanism and Numerical Simulation of Groundwater
Seepage on the Stability of Surrounding Rocks in Geological Engineering
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1.Harbin Natural Resources Comprehensive Survey Center of China Geological Survey, Harbin, Heilongjiang 150000
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Abstract : This paper focuses on the influence mechanism and numerical simulation of groundwater seepage
on the stability of surrounding rocks in geological engineering. It elaborates on the basic theory
of groundwater seepage and introduces the concept of surrounding rock stability in geological
engineering, as well as evaluation indexes such as the BQ classification method and RMR
classification method. It provides an in—depth analysis of the impact of groundwater seepage on the
stability of surrounding rocks. In terms of numerical simulation methods, the principles, advantages,
disadvantages, and application scenarios of the finite element method, finite difference method,
and fluid—solid coupling numerical simulation are discussed in detail. The research results provide a
theoretical basis and technical support for accurately evaluating the stability of surrounding rocks in
geological engineering and optimizing engineering design and construction.

Keywords : groundwater seepage; surrounding rock stability; influence mechanism; numerical simulation
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Research on the Management and Performance Analysis of Water Conservancy
Engineering Materials Testing Technology

Jia Senwei
Xiongtie Engineering Inspection Co., LTD. Anxin, Hebei 071600

Abstract : The research on the management and performance analysis of material testing technology for water
conservancy projects focuses on the key issues of material quality control, and systematically
discusses the performance requirements and testing method systems of major materials such as
concrete and steel. The research constructed a technical framework combining traditional detection
and non-destructive testing, proposed the standardization and information management strategies
of the detection process, analyzed the degradation mechanism of material properties and established
a data-driven prediction model. The improvement effect of the optimization of detection technology
on performance evaluation was verified through engineering cases, providing technical support for
the quality control of water conservancy projects. The research results have practical value for
implementing the requirements of the "National Water Network Construction Planning Outline" and
ensuring the long—term safety of the project.

Keywords : materials for water conservancy projects; non-destructive testing; performance prediction
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Application and Management of Building Material Testing Technology in
Water Conservancy Projects

Tian Libo
Hebei Xiong'an Zhongtian Detection Technology Co., Ltd., Xiong'an, Hebei 071600

Abstract :

This paper explores the application and management of building material testing technology in water

conservancy projects. It analyzes the testing items and technical principles of common building

materials, elaborates on the application of testing technology in quality control before construction

and real-time monitoring during the construction process, and investigates the updating of testing

equipment and technology, the improvement of standards and specifications, and the optimization of

management strategies. The results show that the improvement of testing technology and scientific

management are crucial for ensuring the quality and safety of water conservancy projects and can

promote high—quality development in the industry.
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Application of UAV Remote Sensing Technology in Intelligent Flood
Control of Railway

Hao Chongkai
National Energy Group Transportation Safety Inspection Center, Hohhot, Inner Mongolia 010050

Abstract : Flood prevention in railways is a significant responsibility with far-reaching implications. Identifying
flood risks is the most effective way to reduce and prevent water damage on railways. In response
to the main challenges faced by railway flood control, this study explores the application of drone
remote sensing technology in identifying flood risks along railway lines. By using oblique photography
from drones, intelligent recognition and assessment of potential hazards can be achieved, enhancing
inspection efficiency. This technology can serve as an important scientific tool for railway departments
in flood prevention and disaster mitigation.

Keywords : railway flood control; UAV aerial photography; intelligence
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Abstract :

With the rapid growth of demands for intelligent manufacturing and logistics automation, the application

scenarios of multi—-autonomous mobile robot systems are becoming increasingly complex. The

limitations of traditional path planning and scheduling methods in dynamic environments are gradually

emerging. Cyber-Physical Systems (CPS), by deeply integrating computing, communication, and

control technologies, provide a new theoretical framework for multi-robot collaboration. This paper

aims to address the path conflicts and resource competition issues of multi—-autonomous mobile robots

in highly dynamic scenarios by improving CPS modeling methods, thereby providing technical support

for flexible production systems in industry.
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Design of Intelligent Monitoring System for Top Drive Down Casing Device
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Abstract : In order to ensure efficient and safe operation of top drive casing device in the process of oil and
gas resources exploitation in our country and improve the safety of staff in field. Aiming at the
shortcomings of traditional monitoring methods in improving decision—-making efficiency and improving
personnel safety, an intelligent monitoring system for top drive casing device is designed with wireless
real-time data transmission. The simulation results show that the system can effectively realize
the remote monitoring of the torque and speed state of the equipment operation, which has certain
practical significance for promoting the intelligence of the oil and gas exploitation industry.

Keywords : top drive casing; torque measurement; intelligent monitoring; wireless communication
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The Application and Research of Computer Technology in the
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Abstract : As the core driving force of the new round of technological revolution, the Internet of Things is
reshaping a new landscape of the digital world. Computer technology is an important cornerstone of
the Internet of Things, and the two permeate and deeply integrate, together forming a solid foundation
for the intelligent connected world. This article focuses on the key applications of computer technology
in the perception layer, network layer, and application layer of the Internet of Things, analyzing
intelligent sensors SDN. The practice of cutting—edge technologies such as artificial intelligence in
typical IoT scenarios such as smart medicine, industrial Internet, and smart cities.

Keywords : Internet of Things; computer technology; perception layer; application research
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Development and Application of Vehicular Mobile Transceiver
Li Wenyu
Guangzhou Chengxing Communication Technology Co., LTD. Guangzhou, Guangdong 510000

Abstract : As the core equipment of mobile satellite communication, the vehicle-mounted dynamic communication
system has achieved a technical breakthrough with an equivalent full-directional radiation power (EIRP)
of =50dBW and dynamic tracking accuracy < 0.3 through optimization of the Ka-band RF front—
end, high dynamic tracking algorithms, and multi-mode anti—-jamming design. The system employs
inertial navigation—-assisted rapid acquisition and Doppler real-time compensation technology to
maintain communication stability at speeds up to 120 km/h, with measured bit error rates better than
1x 107-°. Field tests have verified a link availability rate of 99.3% in complex terrains, and emergency
communication and military application cases demonstrate its capability for practical deployment,
providing an effective solution for high—mobility environment satellite communications.

Keywords : on-board mobile communication; Ka-band; high dynamic tracking
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Exploration of New Material Application in Light Industry and Electrical
Appliances: the Practical Way From Polymer to Metal

Gao Tianyuan
Guangdong Meidi HVAC Equipment Co., LTD. Foshan Guangdong 528000

Abstract : Driven by the upgrading of light industry electrical appliances, the synergistic application of polymers
and metal materials has become a key path to break through performance and sustainability
bottlenecks. The study reveals the complementary mechanisms between polymer lightweighting
and metal high strength through typical cases such as high—temperature resistant nylon insulating
components and copper/graphene composite heat dissipation materials. By integrating innovations
like injection molding interface optimization and metal-plastic composite gears, product reliability is
enhanced. Surface treatment technologies (such as PVD coatings) and the development of recyclable
composites respond simultaneously to the low—carbon goals outlined in the "Digital Transformation
Implementation Plan for Light Industry." Current technical challenges focus on the strength and cost
control at the interface between heterogeneous materials. In the future, it is necessary to integrate
smart materials with green manufacturing technologies to build an eco—design system throughout the
entire lifecycle.

Keywords : polymer materials; metal materials; synergistic application
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Smart Home Intrusion Detection System Based on Machine Learning

Cui Jia, Yi Xiaopeng, Guo Ping , Liu Chuansong
Hunan Applied Technology University, Changde, Hunan 415000

Abstract : With the rapid development of smart home systems, traditional PC-based intrusion detection systems
can no longer meet the demands of massive data and diversified attack scenarios. Therefore, this
paper proposes a smart home intrusion detection system based on machine learning methods. By
combining machine learning techniques with pattern recognition, a neural network—-based classification
algorithm is employed to detect intrusion behaviors. Firstly, data such as home gateway logs, user
control commands, and user execution instructions are collected through the Ozone platform, and
an efficient data processing module is designed based on this. Secondly, a sample set required for
the feature extraction algorithm is generated based on this module, and then a convolutional neural
network is utilized to complete the feature extraction of these samples, thereby establishing an
intelligent classifier model for detecting intrusion behaviors. Finally, the model is used to detect intrusion
behaviors. Experimental results demonstrate that the proposed classifier model based on convolutional
neural networks exhibits higher accuracy and better generalization capabilities compared to traditional
Support Vector Machine (SVM) and Artificial Neural Network (ANN) models. Additionally, it operates
more efficiently and can effectively identify potential intrusion behaviors, providing a strong guarantee
for home network security.

Keywords : machine learning; smart home; intrusion detection
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