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Research on Performance Optimization of Polymer Grouting Materials
in Underground Coal Mine Applications

Liu Yifang
Coal Technology (Beijing) New Materials Technology Co., Ltd., Beijing 100021

Abstract : This study focuses on the performance optimization of polymer grouting materials in underground
coal mine applications. By analyzing the main challenges faced by polymer grouting materials in
underground coal mine applications, the key factors and technical approaches for optimizing their
performance were explored. The research employed a combination of literature analysis, experimental
research, and field application methods to systematically examine key indicators such as the
mechanical properties, permeability, and durability of polymer grouting materials, and proposed
corresponding optimization strategies. Results show that through measures such as optimizing
material formulations, improving grouting techniques, and strengthening quality control, the application
effectiveness of polymer grouting materials in complex underground coal mine environments can be
significantly enhanced. This study provides theoretical basis and technical support for further improving
the performance of polymer grouting materials in underground coal mine applications, and has
important implications for promoting safe and efficient coal mine production.

Keywords : polymer grouting materials; underground coal mine; performance optimization;
application research
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Application and Optimization of High Efficiency Air Filter
in Central Air Conditioning System

Sun Yongwei
Shanxi Huikun Construction Engineering Co., LTD., Xinzhou, Shanxi 034000

Abstract : This paper focuses on the application and optimization of high—efficiency air filter in the central air—
conditioning system. Focus on analyzing its role in improving air quality, reducing energy consumption
and extending life, and studying material innovation, structural design and intelligent control to minimize
energy consumption. The case analysis verifies the optimization effect, indicating that the overall
performance of the central air conditioning system can be improved, which refers to the development
direction of air filtration technology. Research lays the theoretical foundation and practical guidance,
and helps the high—efficiency air filter to be widely used in different scenarios.

Keywords : high efficiency air filter; central air conditioning system; air quality; energy consumption
optimization; technical path
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Evaluation of Fire Prevention Performance of Exterior Wall Insulation
Materials in High-Rise Buildings

Zhao Yanging
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Abstract :

The fire performance of exterior wall insulation materials of high—rise buildings is the key to building

safety. Deeply discuss the current situation, analyze the flammability, combustion characteristics

and fire risk, and put forward the material formula optimization, surface treatment, intelligent

fire prevention system and other improvement measures. Emphasize the importance of design

considerations, construction quality control, and regulatory improvement. In the future, the development

of new materials, new technologies and intelligent systems is expected to make the fire prevention

performance of thermal insulation materials to achieve a qualitative leap, providing a solid guarantee

for the safety of buildings.
Keywords :
assessment; safety measures

high-rise building; external wall insulation; fire prevention performance; material
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Analysis of Energy Saving and Consumption Reduction in Wire and Cable
Manufacturing Enterprises

Wang Mingyan

Liaoning Danshun Special Wire Co., LTD, Dandong, Liaoning 118000

Abstract :

With the stable development of social economy, more requirements are put forward for the

development of various industries, including for wire and cable manufacturing enterprises, energy

conservation and emission reduction requirements. In this context, enterprises should combine the

reality, constantly strengthen the management of energy saving and consumption reduction, so as to

realize the purpose of open source and reduce expenditure and internal control, improve the market

competitiveness, so as to obtain greater economic and social benefits. Based on this, the paper

analyzes the necessity of energy saving and consumption reduction in wire and cable manufacturing

enterprises, and then puts forward specific countermeasures on how to achieve energy saving and

consumption reduction, so as to continuously improve the management ability and level of enterprises,

ensure the efficient completion of the work, achieve sustainable development goals, and meet the

development needs of the new era.
Keywords :
measures

wire and cable manufacturing enterprises; energy saving and consumption reduction;
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Research and Application of Smart Antenna Technology
in Wireless Communication Engineering

Zhou Yiliang, Chen Zhanren
Wenzhou Branch, China Tower Corporation, Wenzhou, Zhejiang 325000

Abstract : This paper delves into the smart antenna technology in wireless communication engineering,
elaborating on its working principles, key technologies, and characteristics. Through case studies
of smart antenna applications in mobile communication, satellite communication, and other fields, it
reveals its significant advantages in improving communication quality, increasing system capacity,

and reducing interference. At the same time, it also points out the challenges faced by smart antenna

technology in practical applications and provides an outlook for its future development trends.
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wireless communication; smart antenna; beamforming; multi-user detection
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Practice and Discussion of UAV Emergency Rescue Aerial Photography
Technology Based on Panorama Platform

Wang Youling', Huang Haili®
1. Guangxi VVocational College of Safety Engineering, Nanning, Guangxi 530100
2. Ningming County Zhongzhen Town No.3 Primary School, Chongzuo ,Guangxi 532500

Abstract : With the rapid development of modern technology, drones have been widely used in emergency
rescue work, especially the application of panoramic platform drones. This study explores the specific
application and practical effects of drone aerial photography technology in the field of emergency
rescue, aiming to enhance the drone’ s rapid response and efficient rescue capabilities in complex
environments. By designing and optimizing the drone equipped with advanced panoramic cameras,
high—quality image collection covering a wide rescue area was achieved. The drone panoramic aerial
photography technology has shown obvious advantages in terms of precision in locating the rescue
site, image processing, and emergency response time. This study shows that the application of drones
in emergency rescue can significantly shorten the search and rescue time, accurately outline the
disaster area, and provide strong support for rescue decision—-making and command. Based on the
practical application results, the article finally proposes a series of technical improvement suggestions
to enhance the effectiveness of drone rescue.

Keywords : panoramic imaging platform; unmanned aerial vehicle (UAV); emergency rescue;
aerial photography techniques; image processing
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Design and Evaluation of Human-Robot Interaction Interface for Service Robots

Gao Xingxing
Qingdao Tongchan Intelligent Technology Co., Ltd., Qingdao, Shandong 266114

Abstract : This article focuses on the design and evaluation of human-robot interaction interfaces for service
robots. Firstly, it elaborates on the basic concepts of human-robot interaction interface design, explores
related theories, and proposes design principles and specifications. Then, it conducts a comprehensive
analysis of the design elements of the human-robot interaction interface for service robots, covering
user needs, functional elements, visual design elements, and interaction behavior elements. Based on
this, it discusses design methods such as user—centered design, emotional design, and interactive
interface prototype design. Afterwards, it constructs a theoretical framework for evaluating the human—
robot interaction interface of service robots, clarifies the evaluation purpose and principles, establishes
an evaluation index system, and introduces evaluation methods and tools. Finally, this study develops a
specific implementation strategy for evaluating the human-robot interaction interface of service robots,
which involves planning the evaluation process, collecting and analyzing evaluation data, and interpreting
and applying evaluation results. This study aims to provide theoretical basis and practical guidance for
the design of human—-robot interaction interfaces for service robots, in order to optimize user experience
and promote sustainable development in the field of service robots.

Keywords : service robots; human-robot interaction; interface design; user experience; interaction
principles
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Electrical Automation and Internet of Things Technology
in Mechanical and Electronic Equipment

Xue Xiangjiao

Karamay Hongzhi Oilfield Technology Service Co., Ltd., Karamay, Xinjiang 834000

Abstract :

This article comprehensively introduces the application fundamentals of electrical automation and

Internet of Things (IoT) technology in mechanical and electronic equipment. The article first reviews

the core principles and system structures of electrical automation, as well as its primary applications

in mechanical and electronic equipment. Subsequently, the article analyzes the basic knowledge of

loT technology and its role in the same field. Furthermore, this article explores the significance of

the integration of the two technologies, key techniques, and future trends. It also identifies technical,

security, and management challenges during implementation and provides corresponding strategies.

Finally, the article proposes a development strategy for China in this field, involving policies, research

and development, talent cultivation, and industrial cooperation.

Keywords :
development strategy

electrical automation; Internet of Things; mechanical electronics; technology integration;
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Analysis of Detection Methods for Metallic Elements in Ores

Lu Quan
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Abstract :

As we all know, the application of mineral resources involves various aspects of life and production,

and ensuring the safety of ores is particularly critical to achieve more targeted and rational utilization

of resources. Due to the differences in ore types, there are also certain variations in metallic elements,

so it is essential to carry out corresponding detection work. The following text analyzes and discusses

the main detection methods for metallic elements in ores.

Keywords : ore; metallic elements; detection
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Analysis of RTO Process Structure Design in Corrosive Environment
of Pharmaceutical Industry

Jiang Wu, Li Fenglin, Li Junbo
Sichuan Yuanzhilan Environmental Protection Technology Co., LTD., Mianyang, Sichuan 621000

Abstract : Dichloromethane is a kind of organic solvent widely used in pharmaceutical field. In recent years,
through the highly selective adsorption process between saturated resin skeleton molecules and
chlorinated hydrocarbon molecules, gradually replace the activated carbon adsorbent treatment
process with a short life span of adsorption materials to deal with VOCS, which has formed the
mainstream of dichloromethane recovery process in the industry. However, because the adsorbent is
affected by the characteristics of molecular structure, molecular weight, molecular polarity, molecular
size, molecular area, molecular boiling point and kinetic diameter, between the participation of a variety
of solvents, an adsorbent with a pore size cannot efficiently adsorb or intercept a variety of exhaust
gases with different VOCS molecular diameters at the same time, and its emission is not fully up to
standard. The resin adsorber becomes a chloromethane pretreatment device, and RTO is still used for
efficient treatment at the back end. This paper mainly discusses the design requirements of waste gas
treatment process of fine chemical and pharmaceutical industry, structural optimization scheme and
safety of RTO in corrosive environment, so as to reduce the operation safety risk of RTO.

Keywords : pharmaceutical; dichloromethane; RTO; structure; secure
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Sustainable Development of Civil Engineering

Wang Pucong, Xing Yongxia

Dongsheng District Comprehensive Administrative Law Enforcement Bureau, Erdos, Inner Mongolia 017000

Abstract :

With the development of society and economy, environmental destruction and resource depletion have

become global issues. To achieve coordinated development between society, economy, environment,

and resources, China has implemented a sustainable development strategy. As one of the important

production activities of humans on the natural environment, civil engineering also needs to implement

the sustainable development strategy. Various processes in civil engineering activities require a

significant amount of energy consumption and generate waste, which has a considerable impact on

the environment. Therefore, when pursuing development, we must not only meet the needs of economic

and social development but also focus on environmental protection and resource conservation.

Keywords :

civil engineering; sustainable development
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Exploration on Standardization Construction and Accident Prevention
Management of Coal Mine Mechanical and Electrical Management

Abstract :

Keywords :

Wang Haixing
Shuijiazhuang Coal Industry Co., Ltd., Luan Chemical Group, Jinzhong, Shanxi 045300

With China’ s economic development, the rise of various manufacturing industries has increased
the demand for coal. To meet the development needs of the industry, coal mining enterprises
have intensified coal mining efforts, conducted deep excavation in mines, and gradually applied
new mechanical and electrical equipment to coal mining work. However, due to the complex mine
environment and frequent safety accidents, there are many deficiencies in the traditional coal mine
mechanical and electrical management methods, which affect the production schedule of coal mining
enterprises and are not conducive to their development. Therefore, coal mining enterprises should
update their mechanical and electrical management models, improve the prevention and control level
of mechanical and electrical equipment accidents, reduce the possibility of accidents, and achieve safe
management. This article explores the significance and current situation of standardization construction
and accident prevention management in coal mine mechanical and electrical management, and seeks
effective management methods and measures to provide theoretical support for related work in coal
mining enterprises.

coal mine electromechanical management; standardization construction; accident
prevention management

5

=
|E

e

FEHO A IR AR, AR T e, HURRE RO AP — 22 e Ul NSRS A bR T AT

B LA E e et (BT B A LR SR IR AR, (OSSO A B LA E LU SEBrr R o [
ot B YRR BUR BT AT, ISR, FFSIATERROR R, (R LSRR

—. BB SR mECEISTERMpEETEN

B

N
él\

HER VAR TR D, MRS A AR, LR
I, TR, T A AR AR R R AR E TR EAR
IRRIB TR, —ERADX LG 2o, K

ik, FEEE T E AR ISR A AR e
B ARSI e asiaT, A AR, Mlrpaises
O A, WS AR, P ARz,

T HRE GO TR LG, Bl m DUTH4H
IMRRETRE A5 Hepe e, AIPLAIR A TOCL TR, (Eab AR
FERE R A IR T, AR 2 A A .

038 | ENGINEERING RESEARCH AND APPLICATION



—. BB ERIR

(—) et ELARTRE

HURR B A R OB A L AR 3, P e
AT ST B A R T, A AR LB ek
P GUERIER AR P HART, KRB AR A A
FAL, HLRIE TIEA RSO IR S L2 T0R, Ll
IKFAISEERRE AT R, B SRR f o

(Z) RZBBEREEE

R R0 2 2 SR A FT DA BIAEA L T L st i e 4
BT, BARATRRANE LR, TOEAGRTT DA R A 2
FIBESREE TR A, (R A AL iR A e i MR B A 1 5
H, EOATEEES DTN, TEARRA T2 ENS, R
IREFEI TR T w7 # i AR 7 R L RIR &
BARSHTHEY, EH AR ESToEg 2z Y,

4 P ital .E
)

L
i AR A R

[] []
|1'i%&lﬂ‘k'1 }ii%-ﬂdﬁ\?iﬁ] }lﬁﬂﬁﬂﬂq lii#ﬁi}ﬂi‘h

|

e

| 4 g | F{ LTS l-—l
e f

L]
l EE S ] | Ii?.ﬁ-‘ﬁ%‘lﬂl

|'h'fF$¥~'ti’.|—'| HiH ]—’|ﬁ]ﬂ!‘t f;;
>E1 R ERLEE

(=) FrEREEUAR

FERA M E RS, TR TR T
Wik, (R PARS NIUES ST IR, #adles
R E ORI BB TR, SEWRIREEMREME, B
RUSC S B T M I I A N i, O AR A
SR A, A HBMTERT, K akAa .

=. SEHRE R EIRRE ISR

(—) TEETBEEERXHE

N TS I B R AR, A Al i S SE A
WL B, IR VBN TR R IT R L e LIF, $2IRIT
R Bl i AR . R, HURIRA A G2
LTHERNE, KBTI — RN ITE S SR, A4
FENLHAF B AP IR RATR . B, Bl 2 e o Aok
TR0, HYUWHRAE A A T3] 5. TR RS
BN REA PO R, e R AT e

(Z) IMERENNEBIRERE

N T IR LA AR R, DURIR AR 2R A e
MIEH BT EGONINZ, 2 LA R AR A ARAR R
Fo HAL, A AR AN, TAEA RS G IbRT
SRETHERSS R E AT, BRI TR Hk, Hld
B A RS BHHE R TR, SR A R
FARZLR . TAR NG TI-AARZCE:, iR is s i By .
HIREIEILE, FEA USRI &R T, F2
B BUSSFRAPT A RIBTFR . IR LA, WHAE
P B FRARE AR, (R AR R HbRf .
R A GRIBTTEFARAF N, TERATHITF 7%, Mgt
B, BRSBTS AR O S, 4
B AL I, SRR GRS GO A g A
HOTS DU T RE R AR S B AR IR ER I A Gt
TN, YISHTHE R s Zalt.

(=) RENBESLEENER

W E BB R R A, FEBER A A His o o Rl
HE NG BB AT AL R A S, A LRI T DLt
HEEE D, 2R is. BERTHER YIRS
B, R . TR DA SEPRAEAR A TR,
BT U S A 0BT AL BRI, 4HEA
GUBATEIARRSEL . (AR R EURAE TS . S5k, B
AT DAFERUHLSE A L2 i RIS, AR R E N A BB RGN 1
JRBEA I IOl A I s 5, B E A BB Rk
31, FFHURSERR U IR A, AR Rt .

(M) RESFHIRECEREKE

Fo—, B AR S A TR T, A
TR R LR RS TR e A, RN FERLER
JEAPEE IR 5, R e lL B EANL PR A5 PO T R e T
P, AR G R A ZEn . ek rofise
i, BORAGUEMHEIIRG IS RO TR T . IF
X2 HEATE R PR TR N B, 55=, EPRHLFRIAS Y
PRETAE, S el AR RN RS R R
I, B BRI A RS SRR R, AT RIER
B TE MR, AR A BRI e
P RO TR, IR IRtk g . S0,
TAEAN AU & NSO Has e s i s, Binshrendse
MR PR EREULAE, A 2R,

-

> B2 HIEBIR &R

2024.8 | 039



T72RlE | ENGINEERING SCIENCE
MO, KR YRS SIS

(—) REERHmpRARKE

BB RS AR 2 B IR, S LRI 5 I AT
I, HEH MBS, ARl R
B, SRR EAK , PRI A AT, B9 e
TR, BB AmE &R A, ARSIV T RER AR,
BETT SR KR AR AT, &
B PURIN & SBORS I AL, SO, IO SRl
TEA B AR SR R . WEEIERREF . FRGR DRI
RIS, ABCAMAERRIE LT, AR AT LAY 7E 400 4%
AT FHARARMER, WEEGITE 150 SR LLT . iR
WP SHUIL A G, IR R iR S
MR, T A R T S R, ATl T DO
MU LR R B, Pl I BT AR B, =
B LR N AT DO S s T R . A4, MRS RN
AR, A BEAIN T AR B OB T BB XTI A AL TR
Gto ANATPATRREIERCRE T, RN ENRESBIT. &y, &k
BERW AT AIRERE, BHARAEN RS L, HRE
BUEHREE B EL S, BT LTI e 3 A, St
LI, TR RRERE SN A Bl e DU PR T AL T

(Z) SEMNBeEREER

e, B L B AT S B R E AL
JIERRITAEA BRI SZIERR A, iR sl TR,
I SIS ARG LA, &R S E T s
ML AR BEAT o Al AT AZE 6 D3 T SERR BRI 0 ) S 2 A
B, B B E R TR A TALT], WERBUEE I TAEA
GOTR . HAR, B R 53], 5 RsAR
A HALY, JARTIAGEREN . SIS S
SPSCBRAA R OL TR . AL W, D22 AIMSCER, AR
TN e i B AR P JE R, Rl T s e A7 1
TE, JFLINRR A ZaET " B, Bl EE gy
ARV CEDR, ARt . . IR S T e 55
1k, (RS T AR AR S VB N, M —F5E
PTG, Sl

243t

(=) MEEMEETIENE

FESERE AR AR, MR VB S S i A 2o i R
JESFREEEIDR, SR piRCR. B, IR
AR, BEAEME 22 A bR R L, R A
AR AEFFERR TG, A BB & e Sk
o FOR, EPHLARIE I —RFILE, R E A RS R
B, TIRREREE R, G R FRTEESEEIA, HRT
PEPERI TR S, AT SRR B R o ST/ R AR
PEaI, EHA A TIEESINE, FHER A S 2R
IR A, S S BEAR AR R, T LOME A, I
Je, BE Al SERE S AR HAR RS, ES TR, HOEEE
AT S R PO B S I TR A S, Frisag Bt
SRHIF LS A REW R R L, JRARIEE, (RS2
HAEEREEN

(M) BANBARENED

BEEHLHRBL AR AR, HUEARZE T AR SRR & Y
BAESMEMTTE, LA S &R R s TR,
A M ZNER X HLR A R A AR, ELRLA B nE
AL IR RE. S3Ah, M dll B AL L ATAR e f
PENGL ARSI RSB EI 2, (A GoE 0 fE B
ARHATERAE . IIAHURAAREFRITEE " W, Mol fem g
PURL A U B T2, BERALH A R UA S B M
F, ABRFBITIRIFER, A% LR, fa, SZn
PR AR Z & E L, RETHeAT ARES, 3%
I E BN IHLZIT I, 2 MATI RS, Reili
NS ANAL SRR YT, SR 2 R0H,

h. &iE
Zi LR, R Al T R R B A A A B, Al A R

B R R T MU B S SR A B, R S A A
HISERRRE O, XML A B T R P A RIS DL T2 65 )8,
T RN AL BEAREAC HR AR, )RR BT B2 I S it
B s, (EHEMER TORRIBARI T e, 95 SEBER ol ok e 1
St

(1 e, BTHER LA B A S R A B [T ], (it i, 2020, 108):2.

(2] SRR, MR WU AR (I S RO A A (7], (AP, 2021, 000(002): 46-47.

(3] FWISE. HATHE HL AT R S P AR [ 7). P, 2019,
(4] XA, S WA B R A s S P A BT [T ). 17184, 2019(19): 1.

(5] . MWL B S S Sy [ ). PR ChRE S TR, 2019, 399):2.
[6] S, ETH YT I bR SRR (). PERI R AR S P, 2022, 42(8):3.

[7) faext.

ML HLRAT BRI ST (V] TPOCRHOU IR (SO ) TREOR, 2021(7):2.

[8] BRIESC. MWL bR i SRR ()], TR R Tk A, 2021(1): 1.

(9] SRR, MR HLRAT BEPRIE A S RO A AT [ 7], MRS, 2021

[10] BERRER. LR HLAAT BRI (s SRR BT S [0 ], HoCRriEdngE (230 ) TREAR, 2020.
(1] XU B AR BB ST [ ). Fricrr (e BeRiE, 2020(12):104-104.

(121 SERL. MERHURAT BRARIEALE R I SE R SRR [T ], KARIfEAL, 2021(18):3.

040 | ENGINEERING RESEARCH AND APPLICATION



31 GA-BP WY AR AL H A Fiilifi o2

RO, 2B, RS, BRE, fURE°
1 BN TERERAS, 82 350004
2. RPREERAIRETIAT), 482 i 350004
3 EIE A TRESARAT, ik E) 361003
4. B SERE TRERERAS), 8 ] 361010
5. ERE &R (E) GRAT, 1\ E 361011
i E . TESXRGEABETERNERS, #ATRITSEINAKRE, Af, EIESKGREERD, BRI, B
BNSRABEEEFE, ERNAAEEEAEEUBETRERBEINER, ARESRARERFER, 2
HT—METEEEE (GA) fifk BP HEMEHNMATRNTE, BESE GA-BP HEMS TR 2&ARNEKAR
Mg, HESERIRRGIETIE, FRREIRCAAHERARNHERE,
X @ i\ : I\E&E; mAWl; GA-BP HEMLE

Research on Cost Prediction of General Engineering Contracting
Projects Based on GA-BP

Zhu Jiangin ', Wu Xiaolei ?, Chi Shanggian °, Wu Qingming “, Ke Jianping °
1. Fuzhou Construction Engineering Group Co., LTD., Fuzhou, Fujian 350004
2. Zhongging Construction Co., LTD., Fuzhou, Fujian 350004
3. Xiamen First Construction Engineering Group Co., LTD., Xiamen, Fujian 361003
4. Xiamen Special Housing Construction Engineering Group Co., LTD., Xiamen, Fujian 361010
5. Fujian Second Construction Group (Xiamen) Co., LTD., Xiamen, Fujian 361011
Abstract : The general engineering contracting model has shortened the construction project cycle and improved
the efficiency of design and construction synergy. However, in the management of general contracting
projects, the problems of over—limit, over—estimation and loss are common, and the traditional cost
management mode has been difficult to meet the needs of the general contracting mode. This paper
proposes a cost prediction method based on genetic algorithm (GA) optimized BP neural network
according to the cost characteristics of general contracting projects, and effectively improves the
accuracy of cost prediction of general contracting projects by constructing the GA—-BP neural network
cost prediction model for general contracting projects and verifying it by combining with actual
engineering cases.

Keywords : general engineering contracting; cost prediction; GA-BP neural network
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Design and Simulation of Clamping Mechanism with CAD/CAE/CAM and CNC

Guan Xiaochang, Chen Kaixuan, Ma Sichong
Liaoning Technical University, Fuxin, Liaoning 123000

Abstract : This paper mainly focuses on the design of the clamping mechanism. Firstly, the parallelogram
mechanism is selected as the main holding mechanism. The key parts of the clamping mechanism were
designed and modeled under the Inventor part module, the selection of standard parts was completed
by using 3Dsource, and the assembly construction and interference inspection of the clamping
mechanism were completed under the Inventor part module, and the basic ideas and processes of
the assembly construction were given. In the motion simulation module, the motion simulation analysis
of the clamping mechanism is completed. Solidworks CAM module is used to complete automatic
programming and G code generation. Vericut software is used to simulate NC machining and verify
machining process. Finally, Keyshot 3D rendering software is applied to complete the rendering of the
assembly. The whole design and simulation process fully reflects the high efficiency and superiority
of CAD/CAE/CAM and CNC in the design of clamping mechanism, and can provide basic ideas and
references for workers in related fields in the design and operation of related software.

Keywords : CAD/CAE/CAM; clamping mechanism; simulation; CNC; multi-software collaboration
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Application and Analysis of Engineering Inspection Technology
in Road and Bridge Engineering

Lan Bin', Shen Danhui?, Yang Fei®
1.2. Shandong High-speed Qingdao Development Co., LTD, Qingdao, Shandong 266061
3. Shandong Transportation Research Institute, Jinan, Shandong 250102

Abstract :

Engineering testing technology ensures the quality and safety of road and bridge engineering. However,

inspection technology still faces many challenges in terms of accuracy and reliability, equipment

adaptability and portability, data processing and analysis capabilities, economics and efficiency. The

purpose of this paper is to explore these application problems and put forward relevant application

strategies to improve the overall quality and safety of road and bridge engineering. By enhancing the

accuracy and reliability of detection technology, optimizing the adaptability and portability of testing

equipment, strengthening data processing and analysis capabilities, and improving the economy

and efficiency of detection technology, the above challenges can be effectively addressed, so as to

provide strong support for the benign development of road and bridge engineering.

Keywords :

engineering inspection technology; road and bridge engineering; accuracy and

reliability; adaptability and portability; data processing and analysis
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Research on Modular Design and Manufacturing Technology of Ship Outfitting

Wang Ben

China Merchants Jinling Dingheng Shipbuilding (Yangzhou) Co., Ltd., Yangzhou, Jiangsu 225200

Abstract :

This study systematically explores the modular design and manufacturing technology of ship ouitfitting.

Firstly, the theoretical foundation of modular design is constructed, involving the concept of ship
outfitting, modular design theory, design principles, and processes, providing a theoretical framework

for in—depth analysis and application. Then, this paper proposes the division and optimization strategy
of outfitting modules, including division methods, basis, optimization principles, and implementation
strategies. Furthermore, the modular design method of outfitting based on group technology,

parametric design, and virtual reality is introduced. Finally, the modular manufacturing technology of

outfitting is studied, covering manufacturing overview, technological process, key technologies, and

quality control measures.
Keywords :
production efficiency

ship outfitting; modular design; modular manufacturing; technical optimization;

515

WG SRR pUE A PR, AAHE LA I H 2SR Tz 5e g, 8 T IREREMEEL O, BEIRE IR, 48
SEIEE ], MR T S HERAR M HRTITTERI R IR WG SR, A o A M 2 B
REANAIHEME, AR BT SRS AR 3O T ML IS BB, SE X S skl it . 2B, SEBUR
ERBOFRURCEL AR | PRI e, AT, AT IR SRS RO WAL TR B, 2 BRI PR, 0

FEBALBEL T, BlE T, R,

—. BRARARRIEIRILIGITIEIC B

BEA IACEAR BRI R J, AR AR A BT B 3
THIE AN T A G SR, T I AR AT AR A 3
T ATV TR, R A2, E e iR
AR, SE A0 T REEAT AR

(—) ARARABZEMRIAR

ST 268 T P T R PO AR PR R A T Y — R 8128
FEETIE, WP, BT, FESREMNZRE, B

T T A AR AN A B . AR B, EHEDIK
R SCHEE, BT SEHUR B T Se ke iy A s e et
F5HT. BT T2 THE N SRR IR A, W BB E
BEATP BORASERN 2282, BT A G, RN REE AL
A CoE e, BEAh, Ry, % B/
Gy, SRSeRbfrese Vo X —d R TR R O M RR AT RS
WEICHE,

() ERIGIRITER

RS2 — R AR RIS, B E IR G R

2024.8 | 051



T72RlE | ENGINEERING SCIENCE

ZANS LI se I AR B TT, T SEBL i v S i
P TTEALET T TR IR, B bR AR P A
HRAET R FEATAAR RGNS, BE O E S, e
BN R Z PR R G IS ffE Bk, B Mk
HAAREE T RBFIB R o XA R (AL T AL T
BORAR, P T AEROR, AT B TRAEL T, AR AN
RN A BT, e RS T A
PRI BERYRE, (E TSR G, F AR T s R
BORMEREA etk R, MR AE AR eSO A T 2
FAO R A EAN R S

(=) BERERGIS RN

FEAFE AL B T o, Ay ZIUAEAR TN DAGR PR 3 v o e
PEMISEPR ] AR S MR fr s s, BRI
SCHEMINRES A, B RMIEIE; RN, BBt SHhE™
IERPRE R, DISCBUESE AR 4R BAh, vz (h)
WIRELAE AT R HAE, X — R S SR T B A M S
R, AR AR PR T SRR T

(M) fRFEAERIGIRITRE

PR AT O SRR TR A, R T AR A AT 2 AR
BRI Z A I B &R0, s 2 sE s RAN B B RRE
TTRNSHBT, BRI ITIAl KT, SETFRANTER, Kk
MR RGN N2 AT RIS, A SR T4
RIE, WREELE . O ThABSECHEEEER ) REER, (RImIRITE
45, RISER A RRAORTBIE ; RZE, KLU 4L,
T — oS BRI MR RS, RGBSRy 4.

—. MRfARRRBERKI S S

AT REAEARIPRIEAL . AR, ASCRAS MR
TR SRS U203 MRS 10773 X
R ISR SR DU T TS IE

(—) FRFEAERR AT E

FEMHIR AR TR, ARG HTEEE R A, B8
ARG HITIRE . 454 MERBSF 2 LR a0 hT, K HAns
NENT ARG, Hilt—PH TR0 BRI [H]
I, TERDATE RIS ERTAR . R, THEAE L,
FAMMAEHE R R — e, DU AT AN i R
UEAL, DRESHTEE NI T PHAE A AR _E R I RE, 5 Zhae
HH IR O A A 5 — M, DU T 2 2R S 1A Y
BRI RerE.

(=) BEFRAERRI B IR

FEMRZERSR B I R, SORFI AP 2 B RITR 2R,
TR A B MRS SE i 2ee | R, DA R e
P WIS, Ze9f & MIEIRR A AL, BRI 356 IR T WA
aft, JPRAEAE PSR P ERARR AT R TIER A E FE E  H
B, MRS R oA B T R A BT PR R, AT
FERAEFALREE " BEAh, AT R AR S i

052 | ENGINEERING RESEARCH AND APPLICATION

i, BTEMYRZEEIN AR R S o U AT = R, DLAR B
ARSI TRETT o

(=) ERERAACRN

FEMEERSRAA RO T, FUE PRI CERE, R
FOHIE M2 2 ARZ 00 s B Al i A Al
PETFAEFRCR, ARG MG R s R R SR AR (I
RN, DA e SR EIE 3K el s 0 g
PSR GE— 1k, DAREBEAR SR f MR L e, T 7T
SRS 5 I R R

() FREEAERIL LSRR

RIS T IRLAE, SRANSEFESOT B T AR
G, DA G SR R, RS AT B
TREARAEFMELE, IHET AR, IRATRIR LR PSR M, 52
PUFBECF AL, AR o (SR AR, WA
PR TR MR B A f 2R ANE Y, BRI T AR
W, Mhh, AA IR SHEORQIETHE, E i A TR el
SRR, WSRO BN R et R e )

=. MARRERIEH X

BEA DA ARG AR AR A SR, AR T E
v AR IS R A A G BT BE, DU RN 21 LRI
ARAF SR 7 vk, R T A BT B 1 2R
il 128

(—) BETFRARARRNERERIS T

BRI, VEA— P BA LB FR R R A
AR EE S R, ERER T R R R, %R
R B DU R AR SE: AR i pod i, S
BRI T 4328, IRBPFRA AT AR UL O B,
e BA IR RO R S BRI, X — S B B TS
PR ARIPR AL . A%, DX S e S — I3 AR
W, ORISR A EA AT AE, HETT R R A T Y R
R,

(=) EFSHLIRITRIREERIG I

S, (BN —FEASEO LIS T s T3k, fE
AR BT R SRR AR A T AT AR e i .
WA RS SRR, (R R 2 ik
Friseibsg sy, DRSSt RSP R R % 30280, #
PRAMERR PR o S nl; DAROEIE SR RS, PR LT &
FRFFRAGBET S, TR T AT 7R

(=) BT ELISSAMRAERIS T

REMBLSLEARRIBIN, 9 MR AR A B TR T3 R4
WP o AN TR s i BT A AR AR
WRIE, USRI AR f Sepias i) s FERE RS
PR TR e R L, AR IEIR VT A B S S AT s DA
P A I WL B RE, SR IS R AT A B
T3, IR ERT T IR AR



M. ARARARSERELIL BIER AR

FHAR AT B AL S S AR B AL Ry F 22 Rl o, EA
TR ARSI R . TR SRR DU i
HIPLA T TR

(—) FREAERICHIERER

A B A R A R AR AT S o D T A2 R A, 3
defg et R P AT DL o A RIS, I A
TR P HE IR P SRR T TR T R s
T, SCBUTHATIR, KORHEE T I R AR

(=) MERERAFIETZRE

AL HIE 1 L MR R T 2 B AR
T B, AR AT R TR, B S
BRI 53 BRI s RIS BE AR RS P BL, RIS 2R %%
FARLRFE PRI RE AR s A AR B B, e Ll Tl iz 5e
BRSO IR I L RS SE i B,
BT e PR 2 B IR BRI B R 1
Brie, e ARSI TR Y AT 225 s I
ISR B, i AR A AT S s A L,
PRHERR B R I Aafe

(=) MBEERICHIERBRAR

MRS DR B A TTH: R BT
AR, FORSH AT 73 S8R T A IR BRI 5

243t

AR, RS RE, ASIARESE, DURRE R R
FEOR, @I pRifEil s AROBEERE O, SEBLT s B
WA SIFE; FESREAR, BHEEBARLISRT. &5,
ARG, AT SR RIS

(M) MR RIS R

PRI ARG A L, SEHE T —ZR P A TR 9%
A : D GRS A et BT, — I T Y R R
RS, W& —FRFI S R AR ISR AR . A LAY,
L, ORI R T S AL R ST TSN R, BRI
PIHFESBAERIE " BeAh, MATHE RS T T T AR
AFTRAG I . (LT S 057, R E T2 s SR, ot
TN AR R AL A )RS

h. &R

JREBANK, R FRE MHIAG S AW A R, AR A b
WA S G SA AR AR RS . R0, 200m 3
ARSTHIBITFE R R AR AR B 5 T 5 SR Y ) 1
PSS, NIRENNFE L SRR T s F, W
IR 2 Lo SR 2 SRR S SR BT S G B
AImtgs ok, e e FE AR 2 M A BT A S kT RO . A
b, A 2 SR TR RSO R R, IR E)
i VRS TCRATTNR, OR T AT ISR ST 15 ek o

[1] 3t ARARAE A P gs [0 ], MRRRI¥E ST, 2023,31(07):39-41.DOL: 10.19727/j.cnki.cbwzysc.2023.07.012.

[2] ZEUHR, BEST. ARAACEE AR 52047 [T ], IAAREL TRRE, 2023,56(04): 7-9+34.DOI:10.14141/;.31-1981.2023.04.001.

(31 FME], XA AR AT (1], IR ST, 2023,31(05): 42-44.D01: 10.19727/j.cnki.cbwzysc.2023.05.013.

(41 TR, IS, BRI L (1), i T, 2023,31(04):70-72.D01:10.19727/].cnki.chbwzysc.2023.04.022.

151 et DA SHlERERAE (1], S5, 2023,31(03):65-67.D01:10.19727/j.cnki.cbwzysc.2023.03.020.

[6] XA, AFARAREEAE PP BRGS0 ], MAMIA ST, 2023,31(01):53-55.D01:10.19727/].cnki.chwzysc.2023.01.018.

(7, 20, SR BURIIREE =R L2 (1], ik 51, 2022,30(08):39-41.D01:10.19727/j.cnki.cbwzysc.2022.08.013.
[8] FEHL.  MHARFRE = S BOM AT OS50 [ D], KIERET A%, 2020.DOI:10.26991/d.cnki.gdllu.2020.004701.

(91 BRI, ARARAEEA TR 2 B E D % H098 [ D], WA/REETRERS:, 2022.D01:10.27060/d.cnki.ghbeu.2022.000761.

O A, #48, Vs, MHpRECERESRMET [1]. Aes s, 2021,2912):60-62.D01:10.19727/j.cnki.cbwzysc.2021.12.023.

2024.8 | 053



T72RlE | ENGINEERING SCIENCE

H N R SRR X AR DAL 5 R SR

BB/ REBKIEERSITHETL, 8 SBAF 830000

AR THTEARERERBEARNMMCSHASERE, SHMREXBEEMZEMNT IE~ZNEEYE, SMFTE

MAERAEENEE, HERTHTEARERZANMEY, XEMERRE, BARRS. RiFERPHERHRS
REBEREZM, KARNEEBEFEHTT RARY, FEIEFHSTRRTIZRARNLRMARR. ARERER
B, ATEARERZREATNEGHRE, SFENREN, THEEFNIEEREXNRESRE, AT ILFESR

BIRMHTHRE,
HTER; TARTX; BEARMK; FEM

Technical Optimization and Application Practice of Underground
Waste Rock Filling Goaf

Zhou Jie

Xinjiang Uygur Autonomous Region Geological Exploration Quality Assessment Center, Urumai, Xinjiang 830000

Abstract :

This paper discusses the optimization and application of waste rock filling technology. According

to the importance of goaf stability and safety to mining production, the problems of conventional

treatment technology are analyzed, and the advantages of underground waste rock filling technology

are expounded. This paper deeply discusses the technical principle, technical characteristics, the

goaf problems formed in the mining process, and the technical optimization strategy, and shows

the practical application effect of the technology through case analysis. The results show that the

underground waste rock filling goaf technology not only has environmental protection, economy and

safety, but also can effectively enhance the stability and safety of the goaf, and provides a new way

for mine environmental management.
Keywords :

downhole waste rock; filling goaf; technology optimization; environmental protection
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Analysis of the Application of Automation Technology
in Mechanical Design and Manufacturing

Xi Guoying
Zhuhai Kaibang Electric Motor Manufacturing Co., Ltd., Zhuhai, Guangdong 519100

Abstract :

With the rapid development of the mechanical design and manufacturing industry, automation

technology has gradually been widely integrated and applied. Compared with traditional technologies,

it can greatly improve production efficiency, reduce labor intensity and production costs, and enhance

production efficiency, which has a positive effect on enterprise market competition and development.

In recent years, a large number of enterprises have begun to introduce automation technology

in mechanical design and manufacturing, promoting high—level development in the industry. This

article mainly analyzes the application content of automation technology in mechanical design and

manufacturing. Based on understanding the current status of mechanical automation, it grasps the

technical points and looks forward to demonstrating a greater role in practical applications.

Keywords :

automation technology; mechanical design and manufacturing; flexible automation

technology; intelligent automation technology
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Principle and Application of The Relay Protection for
the Electrical Main Equipment

Liu Zhaoxia
Guizhou Xidian Power Co., LTD. Yaxi Power Generation Operation Branch, Zunyi, Guizhou 56300

Abstract : Due to economic development and advancements in science and technology (including computer
technology and electronics), power system relay protection has undergone multiple stages of
development. In recent years, the power industry has experienced rapid growth, and the development
trend of power systems is moving towards larger single—unit capacities and ultra—high voltage levels.
Electrical main equipment relay protection is an automated device that quickly determines the type and
location of faults by detecting abnormal changes in electrical quantities (such as current, voltage, and
power). It automatically cuts off faulty components or issues alarm signals to prevent fault expansion
and ensure the continued safe operation of non—faulty components. With the integrated application
of technologies such as smart grids, big data, and artificial intelligence, relay protection technology is
evolving towards greater intelligence, networking, and adaptability.

Keywords : electrical main equipment; relay protection; principles and applications; existing
problems; strategies
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Application of Energy Storage Technology
in New Energy Generation Technology

Liang Xiaojun

CLP Investment Lingchuan New Energy Power Generation Co., Ltd. , Jincheng, Shanxi 048300

Abstract :

In the new energy generation technology, energy storage technology through scientific and

technological means to effectively mitigate the volatility and intermittency of new energy brought about
by adverse effects to ensure the continuity and stability of power supply. Therefore, the development of
current power generation technology needs to be combined with modern science and technology, and

the energy storage technology in the new energy generation technology should be discussed in depth
to achieve the docking with the system, so as to promote the effective development and application of

new energy, power supply.
Keywords :

energy storage technology; new energy generation technology; application
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A Comparative Investigation into the Production Safety of Ferroalloy

Submerged Arc Furnaces in China and Indonesia
Wu Qian, Shen Xing, Lin Fei, Niu Ziru*
Sinosteel Wuhan Safety&Environmental Protection Esearch Instituteco.,ltd, Wuhan, Hubei 430081

Abstract : With the active promotion of the “Belt and Road” strategy by the national government and
Indonesia’ s export restrictions on nickel ore, coupled with falling nickel iron prices, a significant
number of Chinese enterprises have proactively invested in Indonesia to establish factories. This has
effectively contributed to the economic development of Indonesia. Notably, the iron alloy industry has
achieved remarkable results; however, safety accidents have been occurring frequently. Owing to
differences in processes, safety requirements, environmental protection standards, and government
regulations between domestic and foreign iron alloy industries, this article objectively compares and
analyzes the development of both domestic and Indonesian iron alloy industries from perspectives
including national ideology, government supervision, regulations and standards, safety management
levels, inherent safety of equipment and facilities as well as primary risks associated with electric arc
furnaces. Furthermore it combines an analysis of safety management practices along with on-site
production status and characteristics within iron alloy enterprises in both countries to briefly examine
underlying causes for the current situation while offering some suggestions. It is hoped that this will
facilitate mutual exchange and learning regarding strengths and weaknesses between nations while
safeguarding human rights through accident reduction measures aimed at promoting safe and healthy
development within the iron alloy industry.

Keywords : iron alloy; indonesia; mineral furnace
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Application of Intelligent Control in Mine Mechatronics System

Cheng Jianping

Jiangxi Longding Enterprise Management Group Southern Mine Construction Co., Ltd., Shangrao, Jiangxi 334200

Abstract :

With the continuous development of mining technology, the application of mechatronics systems in

mine production has become increasingly widespread. The introduction of intelligent control technology

provides strong support for the automation, informatization, and intelligence of mine mechatronics

systems. Mining engineering is systematic and complex, with strict technical requirements. However,

traditional mine electromechanical equipment is difficult to control and inefficient, making it difficult

to meet the needs of modern mining. The introduction of intelligent technology can not only greatly

enhance the level of intelligence in mining but also improve production efficiency. Therefore, this article

explores the application strategies of intelligent control in mine mechatronics systems, hoping to

provide valuable insights for the intelligent development of mining engineering in China.

Keywords :

intelligent control; mine mechatronics; system
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Research on Bidding and Purchasing Model in Coal Industry and Analysis
of Localization Replacement

Yang Bo

China Coal Development Corporation Limited, Beijing 100010

Abstract :

This article aims to construct a bidding and purchasing model for the coal industry and analyze the

feasibility of localization replacement. The paper explores the importance of equipment selection,

analyzes the factors influencing the choice of domestic and foreign equipment, and proposes

strategies for optimizing the bidding and purchasing model and promoting localization replacement.

By constructing a bidding and purchasing data model, it provides decision support for enterprises.

Case studies are presented to demonstrate successful practices of replacing imported equipment

with domestic alternatives, emphasizing their positive impact on reducing costs, improving efficiency,

ensuring supply chain security, promoting technological innovation, and environmental protection.

Keywords :
chain security

coal industry; bidding and purchasing; localization replacement; data model; supply
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Emergency Evaluation and Treatment Design after a Ship
Collision Accident on a Bridge

Wu Jianzhong', Yang Zinan?

1. Guangdong Provincial Transport Planning and Design Research Institute Group Co., Ltd./Guangdong Heli Transportation Maintenance Technology Co., Ltd.,
Guangzhou, Guangdong 510000

2. Guangdong Heli Transportation Maintenance Technology Co., Ltd., Guangzhou, Guangdong 510000

Abstract : The main bridge of a bridge in Guangdong Province is of the prestressed concrete T—shaped rigid
frame + suspended beam type. In November 2023, a sudden ship collision accident occurred on the
suspended beam of the main bridge, resulting in severe damage to the side beam of the suspended
beam. The prestressed steel wire breakage rate was 16.7%, and all tensioned steel bars were
fractured. However, this bridge is located on a national highway, and the social impact of traffic
interruption is significant. Therefore, it is necessary to analyze and evaluate the current feasibility of
ensuring traffic based on inspection reports and design drawings, and propose a permanent treatment
plan to restore it as soon as possible to reduce social impact. Based on the finite element simulation
of structural damage analysis, the calculation and evaluation consider the working condition of
offsetting the traffic lane to the other side of the non—damaged beam. The bearing capacity and stress
level of each beam structure are basically controllable, meeting the conditions for ensuring traffic.
The implementation follows the dual-lane traffic ensurance plan. Considering factors such as safety,
durability, quick construction, and impact on on-site bridge traffic and navigation under the bridge, a
plan for replacing damaged beams and plates as well as repair and reinforcement is proposed. The
final recommended repair and reinforcement plan adopts damage repair, adds external prestressed
cables, and applies steel plates to improve the structural bearing capacity and crack resistance. It also
controls the nominal tensile stress according to the original design specifications to address the crack
resistance of the repaired concrete at the damaged location.

Keywords : emergency; evaluation; eccentric load; external prestressing tendon
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Research and Application of Mechanical and Electrical Engineering
Construction Technology in Pharmaceutical Factory Project

Abstract :

Keywords :

Guan Lushi
Qingdao Institute of Marine Biopharmaceuticals, Qingdao, Shandong 266071

Pharmaceutical factories are different from general industrial factories in that the construction
technology requirements for mechanical and electrical engineering projects are high. It is necessary to
develop appropriate plans based on the actual situation, control various technical details, and improve
the installation quality of mechanical and electrical engineering. Pharmaceutical factories are not only
the infrastructure of pharmaceutical companies, but also an important barrier to ensure the quality and
safety of drug production. In view of this, the article focuses on the pharmaceutical factory project,
analyzes the characteristics of mechanical and electrical engineering, summarizes the key points of
mechanical and electrical engineering construction technology, and provides technical quality control
measures to ensure the installation quality of the project’” s mechanical and electrical engineering.
| hope that through the discussion in the article, it can provide reference for the construction of
pharmaceutical factories and promote the improvement of the level of the pharmaceutical industry.
pharmaceutical factory building; mechanical and electrical engineering; construction
technique
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Crack Analysis in the Inspection of Boiler Pressure
Vessel and Pressure Pipeline

Li Fengguang', Ren Zhifeng', Sun Xiaojing', Wang Xian?
1.Hunan Anguang Inspection and Testing Co., Ltd. Changde, Hunan 415137

2.Hunan University of Science and Technology, Xiangtan, Hunan 411100

Abstract : Boiler, pressure vessel, pressure pipeline and so on are important special equipment in the modern
society production activity, these equipment have the high danger, and its operation environment is in
the high temperature and high pressure condition for a long time, accident is easy to occur, causing
great loss to the safety of life and property, therefore, it is necessary to strengthen the boiler pressure
vessel pressure pipeline routine inspection activities. Crack is one of the main reasons for the safety
risk of equipment. Strengthening the detection of crack and taking measures to avoid crack can
promote the stable operation of equipment. In this paper, the inspection method and content of pressure
pipeline of boiler pressure vessel are established according to the actual situation, and the causes and
specific types of crack are analyzed, for the boiler, pressure vessels, pressure pipes and other special
equipment for the orderly operation of reference.

Keywords : boiler; pressure vessel; pressure pipeline; inspection; crack analysis
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Application of GNSS Technology in Construction Survey
of Large Civil Engineering

Wang Xingchen
China Gezhouba Group Municipal Engineering Co., LTD., Yichang, Hubei 443002

Abstract :

The Global Navigation Satellite System (GNSS) technology uses a series of satellite—launched

signals to provide information on the position, speed, and time of ground or near ground objects.

This technology is particularly important in the field of building surveying because it provides precise

positioning data and is an indispensable tool in the preparation and implementation of large civil

engineering construction. This paper discusses the application of GNSS technology in the construction

survey of large—scale civil engineering, expounds the technical practice of land leveling and

infrastructure layout, real-time monitoring and measurement, positioning and navigation in foundation

construction, and line calibration and detection, and shows how GNSS technology can improve the

accuracy and efficiency of engineering measurement.

Keywords :

GNSS technology; civil engineering; construction survey
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Discuss the Centralized Control Operation Technology
of Thermal Power Plant Generator Set

Cai Mingsong
Guizhou West Electric Power Co., LTD. Qianbei Power Plant, Bijie, Guizhou 551800

Abstract : Inrecent years, with the development of computer technology, the application in power enterprises
is more and more widely, in the integrated circuit and microprocessor in power enterprises, which
also effectively promoted the development of centralized control operation technology. Since the
introduction of the centralized control operation technology, it not only effectively accelerates the
development of the operation and control technology of the power plant, but also effectively improves
the production and operation capacity of the power plant, improves the automation level of the system,
and ensures the reliability of the power supply of the power plant. As an important part of electric
power production, the operation efficiency and stability of thermal power plants are directly related
to the social energy supply and economic development. This paper aims to discuss the centralized
control operation technology of thermal power plant generators, analyze their basic principles, existing
problems, control mode and corresponding optimization strategies, and provide theoretical support
and practical guidance for the sustainable development of the power industry.

Keywords : thermal power plant; generator set; centralized control operation technology; basic
principle; strategy
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Research on the Insulation Construction Technology of Prefabricated Buried
Insulation Pipe Joints in Heating Engineering

Liu Junijie, Qin Jianbin, Cui Gang, Li Qingze, Zhao Yan

China Construction First Engineering Group Co., Ltd, China Construction First Engineering Group Installation Engineering Co., Ltd. Beijing 102600

Abstract :

Prefabricated buried insulation pipes are commonly used pipelines in current heating engineering, and

joint insulation construction is the focus of prefabricated buried insulation pipe construction. Based on
this, the article takes the Zhengzhou Thermal Power Group Co., Ltd. Huarun Dengfeng Power Plant’ s
heat introduction into the Zhengzhou long—distance heating pipeline network project as a case
study. Firstly, a brief introduction is given to the basic situation of the project. Then, starting from the
construction process, the joint insulation construction technology is introduced, and quality assurance

measures are discussed.
Keywords :

heating engineering; prefabricated buried insulation pipe; joint insulation; construction

technology
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The Importance of Hydrogeological Survey in Environmental
Investigation of Polluted Sites

Yang Qian

The seventh Geological Brigade of Sichuan Province, Leshan, Sichuan 614000

Through in—depth studies on the circulation and flow patterns of groundwater, the influence of

geological structures on groundwater flow, and the migration mechanism of pollutants in groundwater,

hydrogeological surveys can provide critical data on groundwater resources and pollutant behavior.

In the environmental investigation of polluted sites, hydrogeological surveys help determine the

source of pollutants and their migration pathways, thereby assessing the potential impact of

pollutants on groundwater resources. Furthermore, it provides a scientific basis for the remediation

and risk assessment of polluted sites. In practical applications, hydrogeological surveys include site

characteristic investigations, pollution source identification, and assessment of pollution scope and

extent, ensuring the comprehensiveness and accuracy of environmental investigations.
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Hydrogeological Analysis of Mines and Exploration
of Disaster Prevention Strategies

Wang Zhangxiang
Chengdu, Sichuan Third Geological Brigade, Chengdu, Sichuan 611730

Abstract :

With the continuous expansion of China’ s industrial scale, the demand for mineral resources is also

increasing, which has to some extent led to the problem of overexploitation in mines. Overexploitation

of mineral resources will have a significant impact on the hydrogeological conditions of mining areas,

causing varying degrees of hydrogeological disasters, posing a threat to the personal safety of mining

workers, and also causing damage to China’ s ecological environment. In response to this situation,

this article will analyze in detail the hydrogeological characteristics of mines and construct targeted

disaster prevention strategies based on common hydrogeological hazards in mining areas, in order to

provide assistance for the sustainable development of the mining industry.

Keywords :

mines; hydrogeological; disaster prevention strategies
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Research on the Dilemmas and Breakthrough Paths
of BIM Technology Application

He Kejian
Wuhan Central Business District Co., Ltd., Wuhan, Hubei 430000

Abstract : This paper introduces the concept, development process, and current application status of Building
Information Modeling (BIM) technology in China. It provides an in—depth analysis of the challenges
faced by BIM in three aspects: technology, management, and market, such as software compatibility,
lack of data standards, information security issues, inadequate talent cultivation, project management
defects, insufficient policy support, low market awareness, long investment return periods, and
fierce competition. To address these issues, the study proposes breakthrough strategies including
promoting software standardization, establishing unified data standards, strengthening information
security, improving talent cultivation mechanisms, optimizing project management, enhancing policy
support, raising market awareness, and reducing investment costs. Case studies further confirm the
effectiveness of these strategies, providing valuable insights for the continuous development of BIM
technology.

Keywords : BIM technology; application challenges; solution strategies; information security
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Crack Prevention Measures for Concrete of Pier Wall and Flow Channel
in Pumping Station
Wan Hua
Shanghai Water Conservancy Engineering Group Co., Ltd., Shanghai 201600

Abstract : Concrete has excellent compressive performance but poor tensile performance. Especially in key
parts of pump and sluice projects, such as pier walls, bottom plates, and flow channels, there are
extremely strict requirements for controlling concrete cracks. This article briefly discusses the crack
control of flow channel concrete in a pump and sluice project from the aspects of materials, templates,
construction methods, temperature control measures, etc. "

Keywords : pumping station pier wall; flow channel concrete; crack prevention
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Analysis on the Application of Photovoltaic Technology
in Building Electrical System

Diao Chengyue
Tianjin Water Group Co., Ltd., Tianjin 300040

Abstract :

This paper provides an overview of the development process, principles, and classification of

photovoltaic technology, and explores its development trends. Based on this, it analyzes the

application forms of photovoltaic technology in building electrical systems and the advantages of its

integration with building electrical systems. Through case studies, it demonstrates practical examples

of the application of photovoltaic technology in residential, commercial buildings, and public facilities.

At the same time, the article points out the technical, economic, and policy challenges faced by

photovoltaic technology in building electrical applications, and proposes corresponding development

strategies such as technological innovation, policy support, and market cultivation to promote the

widespread application of photovoltaic technology in the field of building electrical systems.
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photovoltaic technology; building electrical; application form; advantage; challenge
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Empirical Study on the Improvement of Construction Project Benefits
by Engineering Consulting Services
Zhao Ruixin
Tianjin Panyu Consulting Co., Ltd., Tianjin 300220

Abstract : This paper takes the improvement of construction project benefits by engineering consulting services
as the research object. Through theoretical basis and literature review, it clarifies the concept and
connotation of engineering consulting services, expounds the theoretical basis for improving the
benefits of construction projects, and explores the relationship between engineering consulting services
and construction project benefits. On this basis, this paper constructs the mechanism of engineering
consulting services on improving the benefits of construction projects, analyzes the role of engineering
consulting services in each stage of construction projects (decision—making, design, construction,
completion) and their specific effects on benefit improvement. Furthermore, it proposes optimization
strategies for engineering consulting services and explores the improvement effects and optimization
paths of optimized engineering consulting services on construction project benefits. The research
results show that engineering consulting services play an important role in construction projects,
and by optimizing service strategies, the overall benefits of construction projects can be significantly
improved.

Keywords : engineering consulting services; construction projects; benefit improvement; project
management; decision support
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Research on Safety Management Strategies for Construction Site Operations
in Architectural Engineering

Wang Guanyi
Chengdu Tianfu International Airport Branch, Chengdu, Sichuan 610000

Abstract : This paper focuses on safety management strategies for construction site operations in architectural
engineering. It first elaborates on the theoretical foundations of construction site safety management,
including relevant concepts, management principles, and regulations and standards. Based on this,
the current status of construction site safety management in architectural engineering is analyzed,
summarizing achievements and existing problems. To address these problems, this paper proposes
two major strategies: First, improving the safety management system for construction site operations
in architectural engineering, including developing a scientific construction safety management system
and strengthening its implementation and supervision; second, building a risk prevention and control
system for construction site operations in architectural engineering, which involves establishing risk
identification and evaluation mechanisms, formulating targeted risk prevention and control measures,
and strengthening the operation and monitoring of the risk prevention and control system. The research
in this paper aims to provide theoretical support and practical guidance for safety management at
construction sites in architectural engineering, promoting safe production and sustainable development
in the construction industry.

Keywords : architectural engineering; construction safety management; strategy research; safety
management system; risk prevention and control system

515

FELHRHEEIC ST GO WHIIR AR T, FRIE R LRI H AR R N, 5 R A 2 L7 2 2 R H 2
MR MBI M2 S A B ORI T A A A @i e 4x, SRR TR A vt et . gerid S st e Mitn. m
XX —HLR, REAT R SR AT Al T 22 il 7 e i, CapO ST EZORE. A5
TR TGN T2 SRR, B0 TR EEN TR Tl M 2 e TR AR2 S (RN S 4%
Prtamd, DMEBHEANE AT 22 AT BACF YT

—. EMIEMZEILSSIRIEICEM HER TR B T A MR M & L N DAL St
NGB AN AR A R G
AT RTINS R TR e T2 24 B SRS, 14 (—) BRIEMZEIRZSSEAXTS
FE— AR E A B R LSRR AR A, DU B R i FERAFINT R TREBUIA R T2 & WA R 0T, S0

2024.8 | 115



FEEAFIE | BUILDING SCIENCE

it 2 4 i P O ME S B TR RS, AAR BRI S iR AL
A LA LR R R R L e R rh, i —F
FIRGHIHLT N . INER R R A R B A
WEEERTTE, ARSI E . M SRBANETTRIRH R
R ZEHETIRA PR TR S T — RN AHE )
SN, NIRRT SN E, Nee s
SRR, MELeB T RmIET, DU SR sk fng
ORI R PG T TTTH o

TR R A H B B A g A, I g e A
IS, H R B SS AR A Tt AN £ e A A AR,
FINBER R A, BB ARAEEL7 TR BRI IT
[ RO 35T B BRI AR 26 B T MR, SEBLAE Y 291 I
] A AR, B o AR A LA BRI R 2 4Rk,
RN B SCHi R AEGE . EMUE—FE TR, B
— S REL, SRR AL S TR LR ) I B
S, R AR SR ATl R R A SR T A 4 Y e 4 Y EEARLAT
o

(Z) ERTREIFARIZEEERN

R TR M T, B — RS0 EN, X L5
AT S TR B AR AT SN BERF U R R,
Bt TA R SEREEE TENEPZE, X0
BARIBIGUT, PREIE A 0 A A iy 22 A IR S O HR Y
AR, FOAMAEL T XA G AR 2 T S R R R
Hegp ¥, B, WSSFTIA AR SR , AR L RTRTE TR
o, ORI BT e 2 SRR R LR, TR R TR
RIFARE PFAL, AT RO 22 g K

B, RMLERENLREHITE, SEisHEZMITk
FRD ST S i 217721 7o [ =18 i e o AN vl 8 o D B0
HR—ATHNR G2 EIRR ., IO, BFREESHE R
T, N AR PP A BT e e SRR R RO SEPR R, Tl
Pt E s, DU N T PR i Bl &AL (U 2 4 i LA SR
TR, BRI EACPRIR SR &, XL S, L
FRE T LI 22 & BIG SR AL AT, DA I T B LR
ALt T I TT A AT AR

(=) ERTRIGEIREERENSIRE

TEAERU AT ARG T S AR B I L2 2 A A0 3%
AHERRURIEIL:, TN LI 2 2 B EIE SR AL T IR
HLTEESRAERERR T, BOOR T HE o R A AT A s
XA G FRER AR iz, W T e YERIRR L R
Bz &P, MAamRsE SHITES MER, eNE
EHE T R 2 SRR T« FRARE U A XU 77 T A
BRELAEM . FABGRAT AT LM S PR, 2T
il T 7 2 A FRT IO AR T o TXAN( 2R T i I AT

GUN I e UG VR Z O A, B EESRA A E SR LR R
PTAANHIIT o SR AT, AT ARG T 057 A5 — iR (e
A EEAIIIE, T SRR RE S Ak
MERE, AETHE— A AT, X AMLEE

116 | ENGINEERING RESEARCH AND APPLICATION

PRGN 52 2R i 2 AR B ORI B, R s 9 il i 5341
i, IRFEUAESIEE Y, AR, X HRA T ST R R
Jreffidkt, T OEEEERANT A A SN T e Rk e
SEHACFRAEER L.

—. ERTRENGEIZEEENRIT

TERAR N S DRI L 20 2 HEOR M 2 T, AT AR
LR B BT XA BTN E R R,
WA FEA R BTG AL T HSIARR . DU TSR
TREH I T e ER R, AR RIS RS L2847
FERIIAIAEL, & A H A A R R HE B SR AT

(—) ERTENGEIRE SRS AL

FERESUT AR AR, 22 e R AR 2.
FEIXRERATIL S 5 T, SR LA i L2 e A BEIUG 1  k
Wo WERATTULHI RSN, LT Al E R LR A T
M ZETHERIRRERTT, R T 2RS iR 1R
TR 23N RN 2 @ A PR AR SR LT, K2 T A
AL PSR LR — AN AR Rz

ML R 2 2RI T R, ARl
IEEARAS NB i A T LA, R 2B, — &
F R EA B R AN R ST, (A5 LB ) 22 kT
KIEHTF. B, AP Ea e aig, aiid S
NG HIPRIERCEL, XA AR AR T LI AR g
LN, HAh, BT B R SESCHE  BE  AR A 1
AEEATR, A5 T IR T —E RSB DR, AR
THAN RS, FNRARR T TRERAR R .

PR EHEGUH, W maIEl, 5T AR T iR R R
BE T BER . SRR GN LS E RN Qg E, [
TE TN A AETE S 2 S DU BRI | R RIS 15T, K
M AR T SO AR AT RE L . X LB AR, AT T
HER LRI 22 2 B R RO, o ATl A e e
SER SR T IR

() ERTIENGEIRSEREFERNEZR

RV ISR TR B e 4 B AR AR UG T b,
(E3THT f— 2R B (AR, X G S DU O, A S Tl iy
TERRR A AR . 2 2 B SR ORI R S35 1 1 2L AR
T LA RAEM R . RO RS EIMY, SEret
BTAER TV, B S0 BERer, MELLITIER fRAE T3 %
&0 [FR, EIARRR SRR, SChR TR AR
gz A B AN R, GEs DELRRRSR S I T 2 42
RIS AN, RSN RINE— MR, —28ilohiE
KA AL, AR AN P i _E B, Ikl T 24
W, BT A EN SR ERE, U ST
se, EAERRIT, BA TR B o HATmT Bk
M CASEBR PR 2N, AT RESEEE USSRy R X ZG AL
R T T A R B R e S



=, ERIERGREIREEERRRAR

FEFSAT AV SR TR B 2 2 i BEBUR Y et A
Bt — B G A AT AR T HE T B (22 S B, DL
IR —RBIRMG, BEIIE e 2o 4 B B ORI 2 4
By iRz, DR ORI U7 ) 2 @ i MR (L] ST 17
UES

(—) REEFTENGRILEEEHE

R LA 2 RS A . RO T, e
SRRSO IE ] T B AR RO R M —ERE L BERYTE
T HEIRE, R LI 220 . RN RS,
A LRI H R S AT S AR, BRI LU T B 24
PFHEAEAR, R T I SR O R R T R bR,
T SAREIE LB 2 2f 705 b—0, PERBIERIER
T, RRMEHE TR T2 aREr g, Mg eis, Fil
g NSALEAEER, AR T 2 e A AT DRGSR
s IR, DARSOERI, WERUES FE R BT AR %
EWEENRESTTTHUE, HRTHEREEINA, BE M.

TEMCHER T, 03 T2 42 B I B2 (AU T T A S LA 22
FEE Y MEERUE B RR, BRI T, SO R
IN S Aes a, DAOR B EEAE T T A5 RN ST s oboh, 4
S VSIS, W HF R e RIS T
B, (e P EER A T—52, Ot A 53 E s 5
HET, SRR SLRBOR, E R R AR, AN 2
AT LTI, BRORFCAE ORI L2 e RO pi s S e 21
REEVER, FEA RIS BB B MEARIZ R L

(Z) HEERTREIARTRERMGEER

AR L & B OAE T T TN T, Fit, 14
FEE R LRI T 22 2 NPT R BAG N R RS

243t

—IRERRIEAE T, B0 K S PEAEAL BO  EHTSS . i
KMBRGHOHTTE, SEPFRRER 2R, FE TR
HIELACTTAlT, DA 240 RS O TR R SO B2 R AR RO BB . R I
B b, e — R R RS B SR, X SR s R AT
FEAFR A, GFEART TR FERE AR
WIS

RN BT R R AR, FEREHRSHEE S A
o XERE, ST AR RINT, BFHR
TEUA RSN T S ST R SO0, DA AN W A R ERSE
AR BB, LI R 2O R R
FE A W PR, TS RCPR R T G O A i 20 S0 AR I
AL X IR ZR B AN SN, AMAEL T X 22 a7 g
HA, BRI T RS R A e e (T ISPt

=

. BRIE

ASCRNGE 7R LRI T 2e A5 A, @ e
HIEE AT, BRI, DA ORI E SLmipriE, §ER%E
B RS TR T @ B R IS TINS5 s BTSN
T RN, BRIV EARE, AR T
Lh,

AR, SR TR I e 4 i R B O TS e Ak el
BTHIE TSR SIUE, BTl ST LmE 2
S, R AR R TT A, WP RCR TR SR AT
AL A e P P AR o, AT L R R AR R D SRR, R
SO BT SUCR BB N BOR I EH AR 2%, BT R
IRl G B 22 B P BOR IR R . BT E , ASCHIBIUIR B
FE SR TR 7 22 e A R It e T I E 5 AR

(1] #rfie SR TREME L Ze e Rt [ )], KAl 2023, (05):30-32.

[2) ST, HESTREE TOUA L A BT [ C ) /7 TR TR S e ) SRR TFE R e

2022:6.D01:10.26914/c.cnkihy.2022.011717.
[3] XB2EMN. T B AR TR T XS R 4 EsRG [ 1], ik, 2023,(10):158-160.

“2022 B MK FAFEY FARIBIZIEICER. FUNE TARPARIHEAH,

[4] FEAT.  FES TG T % 22 A F P (e A RIS AR RS [T ], SRTEE e RIST (IR ), 2023, (11):67-69.DO1: 10.19569/].cnki.cn119313/tu.202311023.

[5] T-F 3.

CERFHNT R TR TR BUR ISR — DU B e IR (1], TR,

2023,(03):48-51.

[61 LT 1E, MR, REER, % AR TERLTLEFHTHMEEIR Sk (7], (IPgEER, 2023,49(19):191-195.D01:10.13719/j.cnki.1009-6825.2023.19.050.

[7) FAEE. RTHER TR T2 2B [ C ] // RS TR S8 i3] SARIR TR R 4.

2022:6.D01:10.26914/c.cnkihy.2022.011697.

“2022 B R Y AR R, BN AR AR,

18] EFf, Wt 0 LR LI I AR S 2 A BT ()], T e aTaT (FEFR) . 2023, (30): 4-6.D0I1:10.19569/].cnki.cn119313/tu.202330002.

(9] M. SR TREME L2 A B R N [ C ] 7/ LIRS R IR AT, hERSE TR SRAE > SRS LIFZR 4. Proceedings of 2022 Shanghai Forum
on Engineering Technology and New Materials(ETM2022)(VOL.1). A TEFGIRAT, 2022:2.D01:10.26914/c.cnkihy.2022.037415.

(10) . AT RNIE T 22 AV EAFE RO AL 5E [ 1], petr=tits, 2023,(09):106-108.

2024.8 [ 117



#23%IE | BUILDING SCIENCE

AT B e rp R e U SR A AR SRS

=L
HIXPRESXBOHEIRAS, #1t X 430000

i E . rIRESKREAEFERMBEEETNNASHET, RTHENX., 5. KRHERMARS, 27T RAIHE
HESETHEEOE, FAEHREAERERARE. TUERRE. BESR. FERNENEETHAENNAR S,
XEH—-SRN T REXNENEEREBM~ZIELENERYE, HETRMBEETGES, BHTEiRUERNE
MR, R4, HIETREBREREZE. BRI, FlEeMminEr nERUETHTRE, EEARERN
BERERHESEMEE,

x @ | : REXNEN; RAEEL; BEREN; BERSEE; BRI

Promotion Strategy of Prefabricated Buildings in Rural and
Urban Housing Construction

He Kejian
Wuhan Central Business District Co., Ltd., Wuhan, Hubei 430000
Abstract : This study focuses on the application and promotion of prefabricated buildings in rural and urban
housing construction. It provides an overview of the definition, characteristics, development history,
advantages, and disadvantages of prefabricated buildings. The study analyzes the issues related to
housing construction in the context of rural urbanization and highlights the prospects of prefabricated
buildings in improving quality, conserving resources, reducing pollution, enriching architectural styles,
and shortening construction durations. The article further explores the limitations of prefabricated
buildings in terms of structural types and industrial chains. Based on the characteristics of rural and
urban architecture, it presents an adaptability analysis of prefabricated buildings. Finally, a promotion
strategy for prefabricated buildings is developed, covering policy support, technological innovation,
industrial chain optimization, and market promotion. This strategy aims to provide reference and
guidance for housing construction in rural and urban areas of China.
Keywords : prefabricated buildings; rural urbanization; housing construction promotion; policy
support; technological innovation
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Research and Application of Automatic Control Technology in Municipal
Water Supply and Drainage Engineering

Chen Jinhong

Fourth Drainage Management Institute, Tianjin Drainage Management Service Center, Tianjin 300160

Abstract :

This paper comprehensively expounds on the automatic control technology in municipal water supply

and drainage engineering, covering principles, system composition, and application scenarios. It deeply

explores the importance of key technologies such as sensors, actuators, controllers, communication,

and data processing in practical applications. The system design principles, architecture, hardware

configuration, software development and integration, as well as debugging and optimization processes

are elaborated. The trends of intelligentization, networking, integration, and environmental protection in

technological development are also discussed. Finally, strategies to promote technological progress in

China are proposed, involving multiple levels such as policies, talent cultivation, innovation, and social

promotion.
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municipal water supply and drainage engineering; automatic control technology;
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Research on Dike Design and Construction Technology in Hydraulic Engineering

Gu Haoran', Sun Xin?, Sun S, Li Yi*, Liang Junyu®
1. Huai'an Water Resources Survey and Design Research Institute Co., Ltd., Huai'an, Jiangsu 223000
2. Jiangsu Huaiyin Water Conservancy Construction Co., Ltd., Huai'an, Jiangsu 223000
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Abstract : Dike design and construction technology play a crucial role in hydraulic engineering. With climate
change and accelerated urbanization, the challenges faced by dikes have become increasingly
complex. Advanced design methods and construction techniques can effectively improve the flood
resistance and durability of dikes. Through the analysis of dike design principles, construction
techniques, and application examples, this paper explores recent advancements in dike design and
construction, including material selection, optimization of construction processes, and the application
of intelligent monitoring systems. The integration of these technologies helps to improve the overall
performance of the dike system, ensuring flood control safety and long—term stability.
Keywords : dike design; construction technology; flood control safety; material selection;
intelligent monitoring
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A Brief Discussion on Soft Mat Construction Technology
in Water Conservancy Projects

Wan Hua
Shanghai Water Conservancy Engineering Group Co., Ltd., Shanghai 201600

Abstract : This paper mainly introduces the definition, function, application scope, and field condition analysis of
soft mats, and elaborates on the construction preparation, resource allocation, construction process,
and technology of soft mats. As an innovative hydraulic structure material, soft mats exhibit excellent
anti-scour and drainage characteristics and have been widely used in various fields such as river
regulation and coastal protection. This paper provides a detailed description of the dimensions,
topography, and tidal conditions of the spur dike where the project is located. In the construction
preparation and resource allocation section, it focuses on exploring key aspects such as the
configuration of the GPS positioning system, the selection of soft mat materials, the specifications of
interlocking blocks, and the fabrication, stacking, and lifting of soft mats. The construction process and
technology section introduces the positioning technology, laying technology, quality requirements and
control, and important control points, providing theoretical guidance and practical reference for soft
mat construction.

Keywords : water conservancy projects; soft mats; construction technology; drainage systems;
construction quality control
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