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Risk Identification and Response of Project Cost under EPC General
Contracting Mode

Fan Menglei
Shanghai Triumph Energy Conservation Engineering Co., Ltd., Shanghai 201100

Abstract : The project cost risks under the EPC general contracting mode exhibit characteristics of diversity,
correlation, and phased nature. Accurately identifying and scientifically addressing these risks are
crucial for ensuring effective project cost control. This paper takes the project cost risks in EPC general
contracting projects as the research subject, conducting risk identification from two dimensions: risk
sources and the entire project lifecycle. It summarizes four major categories of risk sources: the owner,
the contractor itself, the external environment, and contracts. It also outlines the core risk points at
each stage, including decision—-making, design, procurement, construction, and completion settlement,
and proposes an integrated risk identification application strategy using multiple methods. Following
principles of comprehensiveness and scientificity, it constructs a risk assessment index system and
identifies key project cost risks through three steps: risk classification, quantitative calculation of
risk values, and screening and identification of key risks. Centered around five principles, including
comprehensiveness and proactivity, it formulates targeted risk response measures for each stage of
the project lifecycle, explains the applicable conditions and combined application strategies for four
major risk response methods—avoidance, reduction, transfer, and acceptance—and proposes the
requirement to establish a dynamic risk adjustment mechanism.

Keywords : EPC general contracting mode; project cost; risk identification; risk assessment
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Reuse Technology and Integrated Structural Design for Crushed Existing
Cement Concrete Pavement in Old Road Reconstruction
Zhang Ningyu
Zhangjiakou Luyuan Highway Engineering Co., Ltd., Zhangjiakou, Hebei 076250

Abstract : The rapid advancement of urbanization has made the reconstruction and reuse of old roads a
critical issue in traffic engineering, particularly in the field of crushed cement concrete pavement reuse
technology and integrated structural design. In-depth research in this area is of great significance for
improving resource utilization efficiency, reducing construction costs, and alleviating environmental
burdens. This paper analyzes the current technological status and challenges faced in old road
reconstruction, proposes innovative measures based on integrated structural design, and explains
optimization approaches for crushed reuse technology and pavement structure integration in light of
actual engineering conditions. Verification through experimental research and numerical simulation
demonstrates that a reasonable technological path can effectively enhance the stability and durability
of pavement structures, achieve efficient recycling of resources, and deliver favorable social and
economic benefits.

Keywords : crushed reuse of cement concrete pavement; integrated structural design; old road reconstruction;
resource recycling; construction technology
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Research on the Causes and Prevention Techniques of Wall Hollowing and
Cracking in Architectural Decoration Engineering
Xu Limin
Zhejiang Yiwei Ancient Architecture Landscape Engineering Co., Ltd., Hangzhou, Zhejiang 311199
Abstract : With the rapid development of architectural decoration engineering, the phenomena of wall hollowing
and cracking have become increasingly prominent, which can affect the project quality and service
life, causing numerous troubles for construction units and property owners. This paper first elaborates
on the structural characteristics of architectural decoration walls, then analyzes the main causes
of wall hollowing and cracking, involving aspects such as material quality, construction techniques,
structural design, and environmental factors. Drawing on domestic and international research findings
and combining them with practical engineering examples, this paper discusses relevant prevention
techniques and management strategies, such as improving materials, enhancing construction methods,
conducting quality inspections, and performing maintenance work. Research indicates that through
scientific material selection, standardized construction, and strengthened monitoring and maintenance,
the occurrence rate of wall hollowing and cracking can be effectively reduced, thereby improving the
overall quality of decoration projects. The research findings in this paper provide theoretical support
and technical references for construction applications.
Keywords : architectural decoration; wall hollowing; cracking; cause analysis; prevention techniques
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Research on Key Influencing Factors of Collaborative Management in Highway
Engineering Construction
Wang Jingang
Yunnan Qipeng Construction Engineering Co., Ltd., Kunming, Yunnan 650000

Abstract : To systematically clarify the operational patterns and optimization priorities of collaborative
management in highway engineering construction, this paper draws on theories of collaborative
management, systems management, and project management. Following the principles of
comprehensiveness, scientific rigor, relevance, and operability, it employs literature review, field
research, and expert interviews to identify 12 key influencing factors across four dimensions:
organizational collaboration, information collaboration, resource collaboration, and environmental
collaboration. Building on this foundation, the study analyzes the individual effects of each factor, as
well as the interaction mechanisms within and across categories, revealing their dynamic evolutionary
characteristics. The Analytic Hierarchy Process (AHP) is applied to prioritize the key factors, with the
scientific validity and rationality of the ranking results verified through expert evaluations and real-
world project case studies. The research indicates that the perfection of collaborative mechanisms, the
degree of information sharing, and the clarity of responsibility division are the core influencing factors.
Organizational and information collaboration collectively account for over 68% of the total weight,
serving as crucial leverage points for enhancing collaborative management effectiveness. Resource
collaboration provides essential support, while environmental collaboration plays a supplementary
role. The findings offer a theoretical basis and practical reference for constructing collaborative
management systems, resolving conflicts, and improving efficiency in highway engineering
construction.

Keywords : highway engineering; construction collaborative management; influencing factors; Analytic
Hierarchy Process (AHP)
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Quality Control and Risk Prevention and Control in Construction Site
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Abstract :

By focusing on critical aspects of quality control and risk prevention in construction sites, this study

systematically examines management systems, technical approaches, personnel factors, and risk

identification mechanisms. It emphasizes the importance of implementing end—-to—end control and

dynamic management strategies. Through analyzing actual construction conditions, the research

identifies primary sources of quality defects and safety risks, establishing multidimensional prevention

pathways to achieve synergistic effects of quality enhancement and risk reduction. The study highlights

the application of standardized, informatized, and refined management practices during construction

phases, strengthens process control with data—driven support, enhances project reliability and overall

benefits, and drives continuous optimization of construction management standards. These measures

ensure project quality while effectively mitigating various risks.

Keywords :

construction site; quality control; risk prevention and control; refined management; informatization
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Research on Dynamic Cost Control of Construction Engineering Projects
Lv Penghui

Hebei Construction Group Corporation Limited, Baoding, Hebei 071000

Abstract :

Based on the characteristics of cost changes in each link of construction projects, a closed-loop

management mode of target cost process supervision deviation correction dynamic adjustment is

formed. By using information technology and lean management methods, the main influencing factors

of cost changes in the four links of design, procurement, construction and settlement, as well as their

control points and measures, were sorted out. The real-time information acquisition and transmission

methods were used to find and correct cost deviations in time. On this basis, the relationship among

cost, duration and quality was strengthened. BIM Technology and data analysis tools are used to

improve the cost estimation level and prediction ability, so as to reduce the probability of uncertain

risks and improve the economic benefit level and management level of the project..
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information management

cost dynamic control; whole process management; BIM Technology; deviation analysis;
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Research on the Application of Intelligent Construction Technology in Urban
Building Construction
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Abstract :

With the acceleration of new urbanization, urban construction projects are facing multiple challenges,

and traditional construction methods can no longer meet the demands for high—quality development.

Intelligent construction technology, as a fusion of next—generation information technology and

industrialized construction techniques, can effectively address construction challenges and drive

industry transformation and upgrading. Based on the actual situation of urban building construction, this

paper elaborates on the application of core intelligent construction technologies, analyzes prominent

issues in current applications, and proposes optimization suggestions. It provides guidance for the

promotion and application of this technology in the field of urban building construction, facilitating high—

quality development in the industry.
Keywords :

intelligent construction technology; urban building construction; digital construction; intelligent

management and control; application optimization
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Research on Construction Quality Control and Management Optimization in
Construction Engineerings

Shen Xinheng, Wang Weiwei
China Construction Technology Group Co., Ltd., Beijing 100013

Abstract : Inresponse to the problems of inadequate material management, unclear responsibilites of management
personnel, insufficient monitoring of the construction process, and inadequate use of information technology
in the construction quality management of construction projects, solutions are sought from several
aspects, including establishing and improving quality management mechanisms, strengthening control of
important links, strict management of materials and equipment, enhancing the skills of on-site personnel,
and deepening information technology supervision, based on the foundation of engineering construction
management; The formation of a full chain, precise, and standardized quality management pattern can
effectively reduce the probability of common construction quality problems and hidden dangers, ensure
the improvement of construction project quality, progress, and management level, and achieve orderly,
controllable, and high—quality promotion of construction projects.

construction engineering; construction quality control; quality management optimization;
whole process management; information supervision
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Analysis on Maintenance and Reconstruction Strategies of Municipal Facilities
under the Background of Urban Renewal

Yang Lu', Zhu Yubao®
1.Kangbashi District Basic Municipal Engineering Co., Ltd., Ordos, Inner Mongolia 017010

2.Kangbashi District Construction Engineering Quality and Safety Technology Service Center,
Ordos , Inner Mongolia 017010

Abstract : Against the backdrop of ongoing urban renewal initiatives, municipal infrastructure serves as the
"lifeline" of urban operations. Its maintenance and renovation constitute critical measures for enhancing
urban functions, safeguarding public welfare, and building livable, resilient cities. This study begins
with the core objectives of urban renewal, identifying four key requirements for municipal facility
upgrades: safety and resilience, functional adaptability, green and low—carbon practices, and intelligent
efficiency. It analyzes current challenges in renovation processes—including inadequate planning
coordination, poor technical compatibility, incomplete operation and maintenance mechanisms, and
insufficient support systems—while incorporating practical experience. Based on these findings, the
paper proposes improvement measures across four dimensions: planning, technology, operations, and
support systems. These recommendations aim to provide theoretical references and practical insights
for enhancing municipal facility renovation quality and promoting high—quality urban development.

Keywords : urban renewal; municipal facilities; maintenance and renovation; livable city; resilient city
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Construction Quality Control Technology and Management Strategies for
High-rise Buildings
Jing Tao
Hebei Construction Group Co., Ltd., Baoding, Hebei 071000

Abstract : With the development of urbanization, there are more and more high-rise building projects. The quality
of the project is related to the safe use period of the building. Engineering quality control is an important
condition to ensure that the construction project can be completed on time, especially in large high—
rise buildings with complex structures. Due to the long construction period and difficult quality control,
how to effectively carry out engineering quality control is a great challenge. Only by adopting effective
engineering quality control techniques and reasonable management models can quality problems be
prevented, and engineering quality and construction progress be increased. This article analyzes the
key technologies and management measures for construction quality control of high-rise building
projects. By studying specific engineering projects, new methods of engineering quality control are
explored to improve the quality management level of high-rise building projects.

Keywords : high-rise buildings; construction quality control; management strategy; quality technology;
risk management

515

e R A SR R WA o T I RRE R, (R R = U L (REIR LS, T T 2ok g, HElFZ M
L, A RO TR R R M TS A T A A —, R A A R i A A T At M B AR R A 2 I 2 5%
BERER . MR RO e T IR, MR L S IR HUARSS, T AR e R SR L AT BRAR A8 AR AR HH A oA S
BORAA AR . AL B 2SI LI R AR LA ISR A T, SAh B — SO U B B 8

—. BEETE LI REIFHNXEIER T 3 T HESREH [ SR T ELESE 30 T AR [ AR
HIBEST . SESAIE THOR B 5 I T A B AR AR AR THE S 22
(—) EIRANEERESREEH AR EARELOARTTICERIRES), B b FERE TR T R
FEESME L TRE S, WRBIZME THARMSE SRR TR T ARG ARG R
3, B AR LT A I AR e A T T R R AR () EIIANREBIETE

SRUAT B R A R O R o T e R e o A e R DE W B AT R, ARREE BRI
ST TRARPE T BN R ERE UM ER e ke, REEENT S ek eitr, AR THEN T2 0
FEAEFIR; I SR AN A AR TS SR e - S5 RE A ISR RIS AN SO CI B (L, b, =i (asasE, da—
PRIt RE R BUREE ST 5 e M ARIR e AP I AN S b 8 T A TR R L T SR AT PRI A T A S AT

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 029



M TF2 | ARCHITECTURAL ENGINEERING

T RETH H i, o TR S I A e sE DA o] i T &
KL, (LM IS5 B RS (D TR S A TS
Mg, BRI R IR MR EUINPAMCE , SR AEM FEAR AR
LSRR R A, RS T I 2 B IR SR I T, A
TR TRRI I, SRR SERRATSS

(=) BEREIFN RELHAEHER

HTHAR I R w0 2 A TR TR R BT SR T AR
B, HrhsmEZEALE BIMEARTIE BTG NH . BIMEAR
TR R A A A e R A (7 ALl RT DA LA AR
[FIRR, FEIEZCiE T2 AT A T A (A R AL R AR HE
N A BB AL 3G T3 25 DA RERC IR SR, A BB AE 3 T
FETE RS20 A s b 7t 08 . SRR R 11 B P AN (U
ST HET AT, BT T REAE TR B B S i f S
BRI K B R ok, AT e T 4 e B SR R
JRELKF P

—. SEEFRI REEHNEERR

(—) REEEfRNEIERE

1o T U T AR R SO PRE LR ENR T A
BEM o —/MEa i B AR R — il BTSRRI . BT R
B A B AN AR A A ek B SRR P TR A5 B B
B T7 et Bt B AR M bR S s AR BRI TP LS —
PR AR AN AR T7 YA ARAE RS R A v B e 7T — 25
TR J5 A B P 42 SRR P SR A T o 2 M B A R A L
B ERABMUE BRI AR BRI R T, AR SR S
Lroes TRERINE . S HE ZH 0 TAIELUAH BT A2 5
B LR F RN S ) SRR A 1 I RO A2 U, (R
FHIRRERRT TRENS D) TV ESL R SEp B (55

(Z) EIEREPNERERESHIK

o R SR R A N T S MO R s A 2 R RO
Mo AERETERNT Y, AR EIIEIE T, ERGET, 3
(B A5 1 90 5 7 Y ST AT A FE AR AR S e Y, iy
A BEARIEA AN TR AR AR 2 AH s B ARk, PAPT LS
J9 PR ST RO Sk IR TR LG, AR SRR T P A
DAPEVFZ IS = AR SEIR IS S LY A A R 2 (75
BZTETRSAEIFRIE, X IS ERI EE E, R
AT A R A I LR B SRR P AE LR I T P9 L bRt Se i e 7™
A B R ER B IR A TR R 2

(=) ReEESTpsERE

o R SN T LB S BRI BOR T TG . MIROTTRIAN L 3R
BT, LM i X TR AR RN, Eok, @
TS KU R R IR AT I XU AT KU A, 3T DO i T A
FFAE R AT RE HEBLA [T BT AR B2 A R 75 S8R BTE, X T X
KRy U &, IR, St ATk, W
HEAT IR PP, T B JEHE T EASE, REI M AT T (4 B
DU BT L2 MR A, 0 DX 7 St St o 2 A

AR FE, . EREESEELT ALK, BT A
SEAE, AT DA A FR P A B R A AR AT B, PRAE AR
REMS IE T R T N 2RI AT T s

=. CREFRIREEFPHAREE

(—) BT ARBEEIISEE

o R RN T B SR T B AN T T SR BEAACE, JITEL
T AR BARIEN AN E By TR AN TR A4
ARBEANA AL BAR TG TS AT 5] B T LA AR AN
BRI, W@ GIT IR, TR N R
TETHURR, SRR I R P R 2 A 5™ 45 77 T Y 2SR M) {0 T R
EHPTr FRN, BTARMREWSHET O oEE, F
AT LA AR TR O A BB RRE L _EAOe e,
BERA GO NG S T . IS SSLEE I MEs &, fEil
SR RO BRI RN T ISR FR A THR O I TRk
MR, (REHE A TR H 1 A i SR R A 5B P,

(=) HAMESBENH

FERESRTARE S, BUEHIFA SRR AT E, — ML
MBI EC & LU A B2 . B L B2 1S
RO TAEA GBS AE, HAmiEA, BIAG., BEA
GASEAE, T BATAT Y RLAEF 2t oy LR IR A A 1 TR REL H T 7 L
fik, AN TAR RS S it T B 1 TARBA L (A a0 ST LA
B S AL S AT A RIS, AR ARt T LA AT
T AN S B R A5 AN X BRI ™ A ) — B ST [ 455 [T
PAAAAE—LURME LA E SR E % . A 13 AT S (PR
TSR B SE35 A BRI 9t 2 BHEE TR el BE I RE ST L
) <A sy 107 S wer I UE AP vIP RS & vy S W SRS LD EHSY L couila
SUARARRE (SR 0 T, EA— BR e AN TS A A7 R T
e TR R AT

(=) AREESHENF

DA NEi)EsE Syt I i WG S (k- NI A VSR A PSR Uik )
TR A R R (. WA B AR PR RE S T 30 52 TR UR
PEATEZ AT GRIE CARIT B AT s Hamxd Tkt
ASREUT . FIERERID, BIR T A IR TR
HAFIAZIF LR N, 2000 IR ASsh 8 i th mr AR
RARSEMSETT TREM S, AR R (R P AR, il
B A%, FANGTERES, XEERMRAREE SR T A A
HLAERUS A LB . THRAER BT TR E . mifd
THOUT, T 2ol LUK S5l il 15 T T A S TN ER ARG itk
A, ARk B RS IS, GRAE TR DUE R TF IR I
B G REsR v,

N, SEEFREIREREFNEMNITERIESS

(—) FRINZEBIS
FE i i B R AR BE v, R A DR AT B B AT AR

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



R H s PR, AL L R AR, DA RO RE
B, HEikR632m, N EE TR, AR PR
A BIMSEAR B TR T E L, 28R T I T IR AF1E
AT T Fe R, i BIMASERL AL, 300 H by DAERE T
B G—ERF IR, RIEE TSR e — AR5
Tedi, TR I AT IO B A T RE S e R DA Btk AR AR A 7
M5 AR ST TR TINIER T U NIRRT, IRt
AR T T AR BTG s, PRI T JERE I %
e, X RYCIEHE, L ORI A4 A
BT, TREM AR TR AIAT, XA 4
o LA PP B R BB TR SRR MR I o A B (5 S
THAGAF SR, ATHE] By AR, (S TR BRIRF T
e,
(Z) BNEREBRESHRRARE

FEm R LA, 20 MR — L9 A AU S 4544
PG, MR GRS . ML L AN SR, ik 2 E

BT, O TINA U NI T g sk 2ag i, %
T A i T AR T R A T L R AR I Y A AR A (TR S 7 R
RUKZ A LB IE R, I RREE IR B WU 3R . O T gk
KA, e LA LT T ARSI IR T SR R
IR, FRUFRR GRS 2 TS ER AR AD . A i L n A
o T AL TR R P B> — A RPN R R ST, 3 —LY
JR A SRR R, T B R RO R R R T
THGHE, BEINT 2 R A I B T A AR LR
it T Z R R E RN TR, Gid—R50G S0 R S e L
JELAR, 0 H 2 E I LA T ARG IS, R
TKBEEE 17 85% DAL HIACE

(=) BBANEREBIEHBE

TR R IR LA — RSN AR T PRI, TR R
A A B N I R | L R R P S Sk TR I
H I S5 i P bR . LA FE R bR s v 45 1 AR g ot H
W ELRR AR L T AN IE SR K IS, AR
IR EEN 10%, T IT JT F ERD XU B 42 R A s A — YR

243k

ZEARE) 3%, I EA P WA GIAE] T 92%, LUT 2% H
BRI R A — SRR s IR 1R,
Fe 1 T PRI ARG

HAEI WIAMBL (%) YR (%)
it T B (P g A R 10% 3%
BT 10% 3%
BRI 78% 92%
TR A= 85% 95%
MR EHEE 92% 98%

R BORRIE T ELA TR H BB R 2R, TR AL
JIUR AR R DA B AR (Y A A F OB B T T i St
MR, BT R ISR NS AR TR 2 e
TR A R RS 5 T AR S EC AT o I a2
HAar e B, A AR B R O TR TR
JRELACE | INBRRAEHERE LLR $ 7t 2 il i R AR A — 2 1
SRR o

AR DAL SE R a0 Sk, mIHElT H i B AR RO T
T R P ITEA MUK BRI ], S22 (i
UL, RIS RO AUR(E S, AL SR B
B AR RS, ST R BT R (U TR PR A 2L
Tt

h. &iE

o 2 Ja SR TG T o ) (Y RO SN LR 5 AR
o AHEGHUE T T2, MRBUE AR, RABEOR, &
SERET IR B AT DU TRE A AR A o . AR HEE R
BORACE AW A, BIM, GBS HOR A B sk
fZ, IR TR AT BRS8NSR e M AR 97,
S 7 (i 2 R T A )t DA e R el SR B R R R
IR TN BRI AR TE 25K, RS B i T
TR RO R TR R SR RiE S

(VA o e s K TR T SBT3 A (R, 2025, 11(13):69-71.

(205327 . o B R B TR S BEROR [J]{TIREEAS 2025, (04):103-105.

(31 rhte i v A S R O AR R R B R RS ()] IR LRERIL | 2025, 4(16):25-28.

41T SSES R LR TR R 5 R H BT ). R E =l |, 2025, (36): 62-65.

(5] A b 7o R AFONE TR BB R RAR B SRS (7). 3 L2021, (16):168-169+175.

(61342 . i R A SRUME TR R R B2 SR (D). ST BB ST (PR ), 2025, (10): 145-147.

(7RG, XDT , ARk . o BRI AT HE L e 2 L 5 SR R (). rh SR m i |, 2025, 24(18):161-153.

(BN AT . SURETI5 H A S b2l SR SRS (] 90 FRHEL 2025, (06): 64-66.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 031



M TF2 | ARCHITECTURAL ENGINEERING

SRMBZRAT B 2 BRI i AR E PEFSE

BE ', RINK°

1 IRTERARGBRAS, L fl 311305

2. IR IRFDBELBIRAT]), HL # 311305
DOI:10.61369/ME.2026020022

ABRFRHEZNFRENIES NS, EEIMBIHFRNLZEMNMA Y, EERMREH THITHERISS

HATREBREZELREEH, AXETABRKREISRER, #RZNERLLERURKERIESS, HXWRL
HE., SBK. WlAitESEENSHAMRIEEIRINENERR TR EHNRMILHSIATRRTIESRIXNE, #
R TERHPRLENSIL. B0, HERENESFHE, HESKMEFETARABGTREEFIREHAEE, B

& =
RIIENRFISCHE R R EAtR,
] SFME; ABGR; HERT; BEM; BIEs

Research on the Stability of Highway Bridge Pile Foundations under Complex
Geological Conditions
Huang Jun', An Shunbo?

1.Zhejiang Jiaogong Group Co., Ltd. Hangzhou, Zhejiang 311305

2./hejiang Jiaogong Hongtu Transportation Construction Co., Ltd. Hangzhou, Zhejiang 311305

Abstract :

The pile foundation of highway bridges is the main load-bearing part of the bridge structure,

directly affecting the safety and durability of the entire bridge. In complex geological conditions, the

construction of pile foundations is prone to instability and even accidents. Based on the actual situation

of highway bridge construction, this paper avoids abstract theoretical discussions and extensive data

listing. It focuses on the influence of common complex geological types such as soft soil foundation,

karst area, and sandy conglomerate stratum on the stability of pile foundation construction and

provides practical and feasible construction control countermeasures to solve problems such as

hole collapse, necking, and quality issues of the pile body that occur during construction. It provides

a reference for conducting pile foundation operations of highway bridges in complex geological

environments, ensuring the smooth implementation of the project and meeting the quality standards.

Keywords :

complex geology; highway bridge; pile foundation construction; stability; construction control
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Research on Key Technologies and Practical Applications for Quality Control
in Highway Engineering Pavement Construction
Jiang Weiqi
Hangzhou Branch, Zhejiang Zhonghui Service Outsourcing Co., Ltd., Hangzhou, Zhejiang 310023

Abstract :

The highway pavement serves as a crucial component of highway engineering projects, directly

influencing driving safety, ride comfort, and project durability. Throughout the entire highway

construction process, it is of paramount importance to maintain strict quality control over pavement

construction. Based on the actual conditions of highway pavement construction, this paper eschews

vague theories and extensive data listings, focusing instead on key aspects of the entire construction

process. It elaborates on quality control measures from subgrade treatment, material control, paving

and compaction, to joint handling, as well as issues that are easily overlooked in practical operations.

Furthermore, it proposes practical and specific solutions, aiming to provide reference for relevant

practitioners, promote the development of high—quality and efficient highway construction, and reduce

the incidence of defects such as cracking, subsidence, and loosening in the later stages, thereby

lowering maintenance costs.

Keywords :

highway engineering; pavement construction; quality control; key technologies; practical applications
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Research on the Application of PDCA Cycle in Construction Project

Quality Management

Wang Yandi
Wuhan Hanyang Municipal Construction Group Co., Ltd., Wuhan, Hubei 430000

Abstract :

The quality management of construction projects is crucial for ensuring that the project quality meets

standards, reducing potential safety risks, and enhancing the overall project benefits. It is closely

related to the duration of the project's use and its safety during use. The PDCA cycle is a scientific

quality management method that achieves continuous improvement and optimization of quality

management through the four closed—-loop steps of planning, execution, inspection, and handling.

This paper analyzes the actual problems existing in the current quality management of construction

projects, combines the characteristics of the entire process of construction projects, explores the

specific application approaches of each stage of the PDCA cycle in construction quality management,

and constructs a complete application guarantee mechanism. It provides theoretical references and

practical support for improving the quality level of construction projects and promoting the construction
industry to develop towards high—quality directions.

Keywords :

PDCA cycle; construction project; quality management; application research
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Research on Construction Technology of Concrete Sequential Placement
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Park Projects

Zhang Junjun
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Abstract : With the continuous improvement of the modern logistics system, the scale of large—scale warehousing

and logistics park projects has been increasing, and the main structures are mostly large—area

reinforced concrete structures. During construction, due to the large size of components, the

concentrated amount of concrete pouring, and the influence of environmental temperature differences,

temperature cracks and shrinkage cracks are easily generated, which affect the durability and safety

of the structure. The jump-laying method is a construction technology that releases structural stress

by dividing and segmenting and conducting construction at intervals. It has a good effect in large—

volume concrete projects. Based on the characteristics of large—scale warehousing and logistics park

projects, this paper analyzes the basic principles, applicable conditions, construction scheme design

and process flow of the jump-laying construction technology, and proposes corresponding quality

control measures, providing certain references for similar projects.

Keywords : warehousing and logistics park; main structure; concrete construction; jump-laying method
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The Issues and Countermeasures of Design — Construction Synergy
Management in the EPC Mode of Public Construction Projects

Zhu Lei
Yangzhou Shangshan Construction Engineering Co., Ltd., Yangzhou, Jiangsu 225000

Abstract :

The EPC model, as an integrated general contracting model of "design — procurement — construction®,

has the basic characteristic of breaking the constraints of traditional segmented management through

the integration of the entire process. Therefore, it is more conducive to the coordinated control of

project quality, schedule, and cost. Thus, based on the actual situation of public construction projects,

this paper analyzes the specific issues of construction coordination management in the design

phase, proposes professional and innovative management countermeasures, and systematically

and comprehensively discusses various paths such as digital coordination, process reengineering,

and incentive and restraint. These have excellent exemplary significance for improving the design—

construction coordination management level of the EPC model in public construction projects and

promoting the high—quality construction of public construction projects.

Keywords :

public construction projects; EPC model; design-construction coordination; coordination

management; innovative countermeasures
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Research on Process Improvement and Quality Control of
High-Precision Machining
Gu Wenijie
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Abstract : High-precision machining processes are widely applied in modern manufacturing industries, particularly
in aviation, automotive, and precision instrumentation sectors, where stringent machining accuracy
requirements are prevalent. As process demands continue to escalate, traditional machining techniques
encounter numerous challenges, such as machining errors and suboptimal processing stability. By
optimizing machining parameters, adopting novel materials and cutting tools, and integrating advanced
machining technologies, significant enhancements in machining accuracy and production efficiency
can be achieved. Furthermore, incorporating quality control measures such as statistical process
control and real-time monitoring ensures stable machining processes and consistent product quality.
Implementing these improvement measures not only elevates machining precision but also boosts
production efficiency, providing reliable support for the production of precision components in the
manufacturing industry.

Keywords : high-precision machining; process optimization; tool materials; quality control; production
efficiency
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Research on the Development and Application of Key Non-standard
Equipment for Post-processing of Low-pressure Die Casting Automotive
Structural Components

Liu Yonggang, Tang Tianhao
Hangzhou Yatai Intelligent Equipment Co., Ltd., Hangzhou, Zhejiang 311200

Abstract :

The scale of the automotive industry continues to expand, and the level of related processes is also

gradually improving. In the processing and production of automotive structural components, low—

pressure die casting is commonly used as the molding process, while post—processing steps are

crucial for ensuring the surface integrity and dimensional accuracy of the structural components. This

article discusses the development and application of key non-standard equipment for post—processing

low—pressure die casting automotive structural components, analyzes the current post—processing

process requirements, explores the core aspects of developing key non—standard equipment for post—

processing, and summarizes specific application scenarios, aiming to enhance equipment utilization

and operational stability.
Keywords :
equipment

automotive structural components; low-pressure die casting; post-processing; non-standard
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Abstract :

Safety and comfort, as well as an attractive appearance, are the development trends of construction

machinery cab designs. The cab adopts a structure with special-shaped tubes as the main frame,

which has obvious advantages in terms of novelty of appearance, safety, driving comfort, and cost.

It is an important development direction for construction machinery cabs. This paper elaborates on the

layout ideas of the cab columns, introduces the structural characteristics of the columns using special—

shaped tubes, and the selection of the cross—sectional shape of the special-shaped tubes. It has

reference and learning value for the development and design of the loader cab.
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Abstract :

This paper focuses on the improvement of the reliability of such equipment in industrial scenarios.

It analyzes the current status of equipment reliability and common failure modes. It examines the

key influencing factors from four dimensions: design and manufacturing, installation and operation

maintenance, external environment and working conditions, and management and personnel. It

proposes multi-dimensional improvement strategies such as optimizing the design source and

implementing full life cycle operation control. Additionally, it constructs a three—in—one implementation

guarantee system of technology, system, and resources. The research results provide practical

references for enterprises to enhance the reliability of equipment.

Keywords :

industrial scenarios; fluid control equipment; equipment reliability
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On How to Ensure the Safe and Smooth Operation of Ship Locks
Zhang Hanfeng

Mangdao Ship Lock Operation Center, Yangzhou Port and Shipping Development Center, Yangzhou, Jiangsu 225299

Abstract :

Economic development necessitates the advancement of transportation. As a vanguard in

transportation, water transport occupies a leading position among various modes of transportation

due to its lowest transportation cost and largest transportation capacity. Therefore, the safe and

smooth operation of ship locks is crucial for the development of water transport and the national

economy. Based on years of work experience at ship locks, this paper explores how to ensure the

safe passage of vessels through ship locks.

Keywords :

ship lock; management; safe operation
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Research on the Welding Process of Low Alloy Quenched and Tempered High-
Strength Steel STRENX1100E

/hang Xiaogang
Taiyuan Heavy Machinery Group Co., Ltd., Taiyuan, Shanxi 030024

Abstract : To meet the requirements for the development of the telescopic arm of large cranes, the weldability
of low-alloy quenched and tempered high-strength steel STRENX1100E was analyzed. The
mechanical properties and microstructure of the welded joints were studied. The tests showed that,
when this welding process was carried out, the welded joints of STRENX1100E steel plates had good
mechanical properties and could meet the performance requirements of our company's large crane
telescopic arms.

Keywords : low-alloy quenched and tempered high-strength steel; mechanical properties; microstructure;

large crane telescopic arm
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Hybrid Electric Unmanned Aerial Vehicle with BeiDou
Navigation + GPS Navigation

Zhou Chenzhi
China Radio and Television Hunan Network Co., Ltd. Changsha, Hunan 410003

Abstract : Addressing the pain points of short endurance and insufficient reliability of single satellite navigation in
pure electric drones, and in the context of China's large—scale networking of commercial space satellite
internet by 2026, a hybrid oil-electric drone system architecture integrating BeiDou-3 (BDS-3) and GPS is
proposed. The system, with extended-range oil-electric hybrid power as its core, constructs a "BeiDou +
GPS" dual-mode high—precision navigation and fault—tolerant control system to solve the issues of long—
duration energy supply and navigation continuity in complex environments. Through a PPK/RTK hybrid
positioning scheme combining Doppler—-smoothed pseudorange (DSC) and carrier phase, it achieves
dynamic positioning accuracy of 3-5 cm horizontally and 5-8 cm vertically, with satellite availability
improved to 99.99%. Additionally, a dual-layer fuzzy energy management strategy is designed to operate
the engine in the high—efficiency zone, increasing endurance by over 200% compared to pure electric
solutions. Field tests covering urban formations, power line inspections, and mountain logistics scenarios
demonstrate that the system significantly outperforms single—system solutions in navigation continuity and
power reliability under conditions such as signal occlusion and electromagnetic interference, meeting the
core requirements for large—scale applications in low-altitude economics.

Keywords : BeiDou Navigation; GPS; hybrid fuel-electric system; extended-range electric propulsion;
dual-mode fusion positioning; energy management
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Research on Analysis and Processing Algorithms for Motor Imagery EEG Signals
Hou Qien, Liu Jian
Huaibei Vocational and Technical College, Huaibei, Anhui 235000

Abstract : Motor imagery EEG signals are a significant area of research in the field of brain-computer interfaces
(BCls). These signals capture changes in neuronal electrical potentials in the brain without requiring
actual physical movement, enabling the control of external devices through the human brain. They
hold broad application prospects in medical rehabilitation and intelligent human—computer interaction.
The characteristics of these signals, including their small amplitude, low signal-to—noise ratio, high
non-stationarity, and significant inter—individual variability, directly influence the accuracy of their
analysis and computation, thereby affecting the overall performance of the system. This paper focuses
on the research and discussion of algorithms related to three key aspects: signal preprocessing,
feature extraction, and classification recognition. It explains the working principles, advantages, and
disadvantages of these algorithms, compares the effects of different methods through experiments,
and proposes improvement suggestions to enhance the accuracy of signal analysis and promote the
development and application of BCI technology.

Keywords : motor imagery; EEG signals; signal preprocessing; feature extraction; classification algorithms
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Abstract :

In order to effectively avoid exceeding the budget of engineering projects, improve the efficiency of

project resource allocation and utilization, project economic benefits, and reduce economic risks,

reasonable measures need to be taken throughout the entire process of engineering construction,

introducing construction economic management models and continuously strengthening contract

management from different perspectives. Therefore, research on the optimization of highway

engineering contract management from the perspective of construction economy has received

widespread attention, and a large number of related theoretical studies and practical explorations have

emerged. Based on this, a brief analysis of the significance of contract management is conducted, and

relevant management points and optimization strategies are explored in depth for reference.

Keywords :

construction economy; highway engineering; contract management
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Research on Schedule Delay Risk Identification of Commercial Remote
Sensing Satellite System Project
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Abstract : the commercial remote sensing satellite system project has the characteristics of complex technology,
long cycle and multi-agent cooperation, and the schedule delay problem occurs frequently and has a
significant impact. Around the whole life cycle of the project, the main risk sources of schedule delay
are sorted out, and the system analysis is carried out from the dimensions of technology research
and development, supply chain management, task integration and external environment to build a
risk identification framework and index system. Combined with typical project cases, the key risk
factors are summarized and verified, and the mechanism and coupling relationship of various risks
on schedule are revealed. The results show that systematic risk identification can effectively improve
the foresight and accuracy of project schedule control, and provide theoretical support and practical
reference for commercial aerospace project management.

Keywords : commercial remote sensing satellite; progress delay; risk identification; project management;
systems engineering
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Research on Digital Tools in Survey and Design of Water Conservancy Projects
Gong Ming
Xinjiang Corps Survey and Design Institute Group Co., Ltd., Urumai , Xinjiang 830000

Abstract : Against the backdrop of rapid information technology advancements, the field of hydraulic engineering
survey and design is undergoing profound digital transformation from traditional models. This paper
focuses on the application of digital tools in hydraulic engineering survey and design, systematically
examining core technologies such as Geographic Information Systems (GIS), Building Information
Modeling (BIM), remote sensing technologies and drones, and collaborative design platforms.
The study conducts an in—depth analysis of practical challenges including inconsistent technical
standards, data silos, outdated professional skills, and low domestic software adoption rates.
Targeted practical measures are proposed to strengthen standardization frameworks, establish data
integration platforms, enhance talent development, promote technological convergence, and optimize
management processes. These insights aim to provide theoretical references for advancing high—
quality development in the hydraulic engineering survey and design industry.

Keywords : hydraulic engineering; survey and design; digital tools

515

FECRETET R CEROKR R ZERE ST, ENE S TR KR T, IET ISR R R S R
HIMEFTK . LGN Bot N\ LKA “AERAUE I, N TR TR A M e EER TR 2. EIE R, =it
FUAR AT REEHHORINGIE, KRB T FEF e, BT MBI 688 . FEBI . #URI | v 35Tt TR s
WTHB TR, T TR AR m i RS OCHEm T, R SEBUR B B R S

—. KF TR F T RAE

(—)EBERRE (GIS) : TAREEEZE

HEE B RS E KR TR IR v B Bt D2 R R 4k
R, Be Ty (AR SR B NP AR . Ot HIAUR
AN A 2 G 2 A e S AR B, BT AR e
FRBARABREAAT . P B BSESEH, MIRFTRIE
GEARRBORE R U6 . U A TR AL R ST
PRIRSE RGBT R DCORIE I . LA T
FIOOLME, SRR B TR IR A 2 (A B R A A i 5 58

EOCER, NATHIALREIE 77 s e R bR 2 (A 5 S
Il I LA AR TRE A 2 AT i AR, AR AL I 22
B 5L AIRE &, SERIEE,

(Z) ERERER (BIM) . IEZHHRZA

FESRAR ST B KR TR A e i T A 0 = e TR 5
ZRE, BoD 2K THSRNT . MR, 451
SN S R E S 2 BRI A=, JF Sk
THE B G GR A =S e R AL, MR AR R
ARl sE . AR IR A TR AR AT R SE R T
FEHREERST . T TP L, S5 = DR ST S REfh 0, Kk

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 077



BETRTFZ | ENERGY ENGINEERING

RS- 12 AN A O N i e 4754 A N A e B~ Bl i e DA O
IR, LSS N A SRR, KRR
FeARBER T3, RN EEu TACE . iy B At se B A0 %L
AR, BEIEFER SRR IR LB 2

(=) BRSTANMENN: M RERMZIR

FEAKR) TR NI AR R T AR, AR ST AL
P A A R R R AMR 2R, X — IR R AT B G AL
EAAE IR 2% . RS Z RO FERFE S /IR, L
WAILIX, FEIX . TEEESE A G LER 0 28 Xk, #5300
BN WOE S IR A 1T ABL,  BEOSHLER SE B A el
TR =4 R HIREATSS, RIS A ks B A T =
T S AR ;T Sl A U T DA B 8 AR R XA
MRS AL, MRS ZENE R, T B E R A
SEIAEARE AN, AMUAECR AR R SRS &, SR THEF AR
MIVEN R, RBESEIN RUBIIA MBI ZS, LT AR R I %
W7 2 51 R, A R D B AMEL AR

(@) EIFHESEEES: BIBEREREZIR

KR AR AR B, DA AL R BT A
TG S LEIESE . TR . BRSNS —iR 5 m e
T, TEEN GISZS[AEE . BIM SEEm Bl g vort, %t
FIARas A 2R TR VORI TR, RIS SRS ERTT . Bl ¥
R S MR, LG TR P R B S . RANTR
il WIEAE AR, SFASIE SRR, o
WL fEZeftd . BURIARY S SE R AR, R N RET-AB T E R
P B M AT R o LAE, SER AR AR SL N F 2 R 5
fir, BHEA G SRR T S A, SCBREh &
SVRRMEER A, SRR . RS, 1R
DALY RS R S ACT R IR

—. K IEEML It PHF T RNARR

(—) AR BEEOFEZAE

ARFNAT AL RS E A A B3 1L B AR M AT S —
FEZRL, RREAEIT A) A A A E DL R B = A T
R, 5 GIS, BIMEH: 2 (AR 1 TR LB TCAE /T #2,
B AL ) AR s . = AR R AR AR B T I
EQ, KIOE, ZEit AR AR, A Ee sk ok
W) F B et it =, ANMUER TR, BA5 31 ks
%, ELEERMAEAR T TARR kbR Y,

(Z) ERE2EK: WEHATHREZME

AKFN AR e RO B R AT DL A R AR
SSRGS, ZHCRGRIN LS Bl 2R
T2 (R R R SE A TiE . B S 8 i B A S
i, FoEEEFRS R T BIMBR R, Bt it
PUPRIEAE 5 8 B AL, IRl s,
TRAEATE R T AL 550y, SEES R R T, e
TR R I ERA R A R

(=) BAENNE: ERARBRZNE

KRBT, YA B KM A 5 0 % Pl 2
P A THIMIER, % GISEURAT . BIMAERE. T AN
AR R (RIS S D, I S SO S
R BRI, SR AR F T3 8005 B AL,
BT ] SR B L TR TS, Sl BARRE ) R
BIRITE, EMERCE TSR, R R BRI A,
DL SR B A OV

(D) REESHER: BOBREEZH

AR TR M5 40, s D
SRR RSN F1 70, A 1 TR B R A
Rigsest, LA ARUKRI TREZGH R, [EAMK R
ARG RN, T I e 52 4 2 T 410
R, USRS R T, B RD TR a1
S, KBB4 T E AR S (R B SRR
W, ARl KR AR AR

=. KFIIEENNGH rh & F b TR NASIIEE

(—) Fi—&iBinE: FLEHEBIEARRE

ACFIFT AL B 75 A Sk I ] P AR i TS A
WA DR AR BN, AL T aiibrife i bl TAR4L, 547K
A TR MRS iRl ek, faE iR, %
Y. B RE LA R A AT (I A G — HAR R, RS
R AR E R Z B AFAZ ORI, TAEALER AR
W GIS, BIM. JoANUEINSE S22 TRIUAEEERS, iR
HEFEIHIIE . ACCHbR . K AR . HLAIR R ORI 2
SRR, IR 2R RS X R R ER AN A R 5
K, I R AR AN 2 B AN SR . ST KA
i, BCRIAR S AN EORERCERRTY, BERAEE A T HY
DRI . S BB AR IR T, ekl pA T2 R
H B G —hRfE e RS U ST I, SRR Tl
SRR, T E AR RE S JoaE i 2

(Z) BEHZTA: THELRGESMS

AR BB 2 F B LSS AU ST B R,
HEARRURAEE . SIRSCE, hRE, RS T — AR E L
HEZSPA, BRI, ENEIE ., 2L it FEK. R
RGNS IR TR —T-GEE, AT gL, £IK
WZRMNEREER, SAES S BRI, HURE PIET TR
Y, PRI AR E G HUR R, 7R GIS
23 AR . BIMZ 4R Jo AN 88 . A A e
BRSNS SR — S, SN T S 2 gy
==, H A BAEEP AR M A . HURYORE, WA e R
TE R, JOHE T LR AL AR T AR, BT
N BBFEFA BN BUE AT = R S 2880,

(=) BUATEIG: EESSMAKARER

ACHI I 5 o A BT AL e NA B 7epsi=t, REETUL T

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



Ay TR, s BEads. g S SHR M GRS
AREWFR, BITIE—HEEREAR AR, RERAL
PR E G AT BN, BB LN ARAREINE . 8
T RIS E AL AR, XA A EE
Mgt 20, OB TR ERO) s, H A2
JE B LIRS, BT B RR, MUEE SR,
LCHAARF T X155, FNEE GISHURALIL . BIM Sk
B, TAMEARARE . FESF G BRI HRE, 496
FHIFFRFRFH, 18 RS N AR, B
SRR MASHF U TEEEER HRNFFREARANR, XEA
USRI R, BT RREER =R, AV a5 TR
TF, BEIEME=HERIER T BRI AT, TR
DAL AERE, AN SR 4 2 T2 SR H SHARYCE,
PEFPECA IR TR o

() RS HREFIANANLR

I B 5 1 B A T R — R A RS2 I T R PR,
#E8h GIS. BIM, JEETC AN REE AT I AR
e, HREORN 7S S EEEE, IR TR — R
iDL, AEfREEIINE R 20T, SRR
oo FERTHIER SN BE, B To ABUTI SR A S5 G
PSR IGEBIIP HU SHRE R, FF A GISREGema
(AT SARAL IR, A2 ol s L AR B T A LUK DX 3 43
Wrild s, b TAEEak R At e, el A THMN XS
w2z TR BL, f GISZ SRS BIMBIAREE R, 0
TRBOKIC, HBT, AR A (A B E RO BIM =R,
S RIS TR SR — L B, UAESER
PSS S TR, R TR S et R
ARNLL RO TR B RR, SRR B T RAERIRR R, i
BT, FINTIS KA oA, Bea TRk TAEH

243k

st O E S, S AT R A S TS
M, AR TR S

(H) RAEES . BER8IELITRIERE

I B 3 1 R 2 S A AR AR AR A, OB
MHESEHNLE, SRl oBEUE R, EA ISR
B THIBT ISR, SOV IS SRR 19 TR
BUERL, PREEEC N i WAL, & SER Bm H A H2e A, 4T
i GE kv 8 P oW v i e A A AT S S
4, LATHHRTIAGHE R, B, &k, AT
SFarkf A, BEEE—TE TR R, B0 A
WIS L, BT EIER . AR AIE L. H
WA AR AR, (RITE ISP B LA TR,
WL B EAURIRY, BOvZ B tt, &t piR b
BlF, WRNRLENELSR, HARR, HitikEem,
KRG, TSR iR [FIN S
PEATRAERPLA], SO SRR . B bR AT
PREEERE L mUR AN, e AT TR R
Bz, MBS 5 AN TEGMHS T, RNk
IIFREHUIR AR . B, RO

=

. BRIE

FEARA TAEE MBI 135N, P TROARES
B, BONTAEF IR G R . BORIRAS B I P
R 2P, TR TR AT R B R, DI R
PR SSTIE, AN S SRR R . U B A
SRR AR R G, A GBI AR A XS R Ty
W E R NG EIERIE, AWERZ R . HiESO IR
AT BRI R AT A SR BN EhRE

(PR . AR TR Z R T SHE TP B (e TR AN RS 1. TRENE 51801 2022, (18):100-102.
(20 X80 B AR ORI RIS v RGP R (). RAHAREET L2017, (19):66-67.
[314g7* |, 5K . KR TR RTHE T H A TR R AT (7). B EEE L 2015, 25(01):68.
(4R | B T AR AR RGP R (D). Al RHE S5 L2010, (20):45-46.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 079



BETRTFZ | ENERGY ENGINEERING

YT A R EY L il478 InTHA/K JB B sl PR 5 3 76 SR e
— LA

FRE
N IEAESINERE, 7175 M 225200
DOI:10.61369/ME.2026020029

] E  HWIAEHMNTINXAENHEEHE2026F 1HAKRAINXTREANVENEERINR, KERE=F
(2023—2025%F ) KEHNBESTHMREHELER, RAINTRKRTRENSHEKE, HZDHWMERETEH
HRRY, KRENZZSERSMNER: HKEKEXARERNKEHR. BAENTERRRARE; EEKRIE
BIRRIERETHISS T EREIRES; £ESKEEENTBEHRLBFERBSENRSGERERA; RIUER
FEHHEAHEREETHE, BNEEENEDNEARTH, HAMETEVNMSEAR. ARREYH, RETRES
ER. BETEYRE. TERIEFRESURETEE. BUETHEERIZENRERENKRNERER, &
BIRRT HE R RKREENSRYE, EFRRATRAAESHACEENEEM,

X 8 | kEEs; HRER; £5ER; mRSE; ERRE; BiER

Analysis of the Causes of River Water Quality Fluctuation in the Surrounding
Areas of the City and the Remediation Strategies
— Taking Bai Ta River as an Example

Wang Genbing
Yangzhou Jiangdu Environmental Protection Bureau, Yangzhou, Jiangsu 225200

Abstract : Inresponse to the abnormal water quality fluctuation phenomenon of the Bai Ta River at the provincial
monitoring section in Yangzhou, Jiangdu District, Jiangsu Province, which dropped from Class Il to
Class IV in January 2026, based on the water quality monitoring data from the past three years (2023
- 2025) and the on-site investigation results, this paper systematically analyzed the multi—-dimensional
causes of the water quality decline and proposed targeted remediation policies. The results show that
the water quality fluctuation is the result of multiple factors: the closure of the sluice gate during the
dry season causing water body stagnation and insufficient self-purification ability is the fundamental
reason; the non—-normal operation of the established water quality enhancement projects weakened
the pollution reduction capacity; the unimproved collection network for domestic sewage and the direct
discharge from roadside food stalls constituted continuous point source input; agricultural non—point
sources entering through the flood discharge and remaining under sluice control, combined with dense
fishing activities and other human disturbances, jointly aggravated the organic matter pollution load.
The study proposes that ensuring the ecological base flow of the river, restoring the effectiveness of
the projects, implementing accurate source control and interception, as well as ecological restoration,
strengthening regular supervision are the key approaches to enhancing and stabilizing the water quality
of Bai Ta River. This example demonstrates the complexity of river water quality management through
sluice control and highlights the importance of systematic governance and refined management.

Keywords : water quality fluctuation; sluice-controlled river; ecological base flow; non-point source pollution;
compliance remediation; Bai Ta river

5=

ST AR R T 5 A ARG B, AR TS | SRR IIRE, R KIBURIRE T i 0

E#MAA: ERE (1975.10-) , F, Xk, wHTLBA, A8, TEF, KRB EEURT LB,

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



BRI, ZIIHERE AW AEPHESIRUKR] TR S RN, ST IR e

TR, ARSI R S A B R BB

IPRIBIA PR I o R TR

P ETI58  N T TAR X AR N TS 2 —, HA B TR —— PR TR B 2R B XK PR G A

PR, 2026481 H, TR R T2 FHEA IV,

FERRHE T RILALEAF AR (BODs) |, [AIFESHIRERTEE (CODy, ) LA

At (COD) Bl UE, #xIX—BG, AWTTSA e d U BGRTT 28t TAE, MOKSCTEMTE . TRERHE. 3= AN
THENSFAE LR S WK BN, R R GTR BTG, Ay BRI R 77 K X [ SR A T e /K SRBRS AL A B2 T L 2

—. MRERE

(—) ARXER

AL T I, AGEE S, WA
B, e, JR=8 BENHRCAKIL, 2kg2aE, K
PRI B ZY 16 A BL, 230 e D0 O AT EIE LR 2R A8
W, AEEARHR . RS R TR, XK
EEAE E RN .

(Z) #iExRR

LA SR BR 25T Tt e s, 6% 2023471 222025
12 A EET A 5 W L SR B R LR BRI, B
20264F 1 H/RBT B fG A si L BUIR ARG 4 R, AR oR 4
PR SER 2 S AR TR i Mk R i brif ) (GB 3838 —
2002) IHRESR,

(=) 27

ARSI T = TS R T G RRIRER R AL
eEil ) A B B S B T3 HRAT M
TTRERCREPPAY, MOKSCERAE . SNSRI IR A T4
TR AWK BT T R R R o

—. ERES

(—) KEZEHEB ST

I AR M 7, R R IR IR TR ST R R A
I ~I02k, EHEREZ, ReEtks (E1D) . BEEIN.
ORI FIER BN, AKPUBAZ R AR K (112024 42—4
) SN (41202347 7| 20254E6 1) 5 QLIS
FEET, EAREEOT IR YA IR SR aIw (R
FRERFER R I HAEAREL) |, WIIRREHE R
SRS, FHEREAE; @20264 1 KBUGML, FEffiK
BTSN SRRV L, BODs AL 2@ T, i
TR REAFAEAT WY He S BIA M4 T i TP

WEEEE

i Emgrl

12 3 4 5 6 7 8 9 W 1 12
——2003E — 2024 —e—2023E Bt

AR EEY
bl
T E
6 F
ERA
w T
B3
2+
1+
0 . . . . . . . . . . .
1 2 3 4 b1 [ 7 ] 9 1w 1 12
—4— 20235 —— 20245 —€— 20254 at
=l
1
0.8
W 06
i
v 0.4
02
0 1 ! 1 | | f 1 1 | 1 !
1 2 3 4 b1 [ 7 8 9 1w 1 12
——2023F —m— 2024F —e—2025F Al

| B TREEZSRE T BIERWES (2023—20256F )
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Underground Coal Mines

Xu Hongagiang
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Abstract :

Underground coal mining production is one of the key technologies in geological mapping, and it is

related to the safety of geological mapping in underground coal mines. Safety is the defense line. In

order to ensure the effective conduct of mining operations, this paper focuses on the importance of

geological mapping in the safety production of coal mines, analyzes the application of geological

mapping in the safety production of underground coal mines as the basis, and combines mapping

production, spatial management safety information system, and data statistics as the basis to

improve safety applications, proposes optimization and improvement strategies, fully exert the

guarantee role of geological mapping, and at the same time, adhere to the penetration of intelligent and

scientific technologies, optimize safety production, and raise new standards and new processes for

underground coal mine production.
Keywords :

geomapping; underground coal mines; safety production
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Research on Corrosion Behavior Prediction Models for Thermal Equipment in
Thermal Power Plants Under Deep Peak Shaving Conditions

/hao Xiaojiao
Huangling Mining Group Co., Ltd., Yan'an, Shaanxi 716000

Abstract :

With the normalization of deep peak shaving in thermal power units, significant fluctuations in

thermal parameters have led to increasingly prominent equipment corrosion issues. Addressing the

inaccuracies of traditional static prediction models under variable operating conditions, this study

analyzes the multi-parameter coupling mechanisms during peak shaving. A dynamic forecasting model

based on mechanism analysis and Support Vector Regression (SVR) is established, incorporating

features such as temperature and pressure to construct the prediction framework. Practical application

demonstrates that the findings provide reliable technical support for optimizing water quality control

strategies and delaying equipment life loss in power plants.

Keywords :
model

deep peak shaving; thermal power plant; thermal equipment; corrosion prediction; mathematical
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Key Points and Technical Analysis of Pipeline Construction in Surface
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Abstract :

To effectively ensure the safety and operational efficiency of oilfield production, it is essential to focus

on improving pipeline construction quality during surface engineering construction. This article integrates

practical experience and industry insights from oilfield surface pipeline construction, summarizing its

characteristics such as large—scale engineering, high technical standards, complex environments, and

multi-disciplinary coordination. It systematically reviews key points throughout the entire construction

process, concentrating on critical procedures from drawing review and surveying to trench excavation

and pipeline installation. By analyzing implementation standards and key aspects of each phase, the

study enhances the quality and technical level of pipeline construction in oilfield surface engineering

through refined technical operations, reduces construction risks, and ensures the overall economic

benefits of the project.
Keywords :

oilfield construction; surface engineering; pipeline construction; anti—corrosion treatment
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Safety Management Measures and Optimization Analysis for Temporary
Power Supply

Zhao Xu
Shengli Oilfield Branch Surface Engineering Construction Supervision Center, Dongying , Shandong 257000

Abstract :

Most project engineering projects are characterized by long construction routes, complex construction

processes, and high construction difficulty, with numerous temporary power supply nodes. Affected

by various internal and external factors, temporary power supply systems on construction sites pose

multiple safety hazards such as electrical leakage. Therefore, this paper explores the characteristics of

temporary power supply in project engineering construction sites, clarifies the actual temporary power

supply needs on-site, and takes the relocation project of the Goru East oil pipeline in the oil and gas

gathering and transportation plant as an example to conduct a detailed analysis of the optimization

and implementation strategies for safety management measures in temporary power supply. The aim is

to provide theoretical references and practical guidance for relevant professionals, thereby improving

the quality of temporary power supply.
Keywords :

project engineering; temporary power supply; safety management

ElH

PEAIE TRAWEES) R, T A St 7 000 B TR T I s B e AT S o i T U A e, DR A

T H TR A
KA —

SN o AR R BRI R e A BRI, PRI R B I G, R T A A T TR A

—. BEIEREI NG ARSI

(—) Fehik
WHEORL, TH TR TR, g A RRZ, B4
T LA A7 ARG R AN T O RHAE, B T SR LA A LA
Ab, IR, M RN ESAARRTHEER, WAlgks
IRIEL NF LIS T5 5, B LIS A R iR I EGR,

=

ol

(=) Tk

N RHE T IR R SR T A AR R 2 e, B H TR
AR AHERE, IR A SR 2 g ok, 2 s H TR
Tt I e I P AL AR A PRI LR, 300 R aa T o Bt
IR N A, (500 H TR s — e MRS, Rt
T2 TER T AR N, Epl 27k THI B, B E T
FETFEB A AR S, IR I i T H 22 2 B

A TG A AR SRR (B SRON T LA T A Ui S (RRI T 5,

B, AT AR SIS R N R ED T SR AR, R AR (=) Bt

FNEEAT H TR 24 TR TR TR A R, T El s
TEHH A Rin (1985.08-) , J, WUk, WRKREA, Kih, BWETAEN, ABRAMEME TRELTELLEFAR.

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



T R I FEAR IR, X LR AR TR B AR TR
b, SAba I H AL A e R A B BN ]
e T FH LA A I A A S ST, #R R R T T R AR 2 4
T, B A R AR, FRIN LI A AR TR —
AEBNAE, I B R DU R, X SR I
LB A B e e A I

(M) fEhiit

I B ATRH, T H TRESCRR B Tl F st A 7R
—IE M BRI, FRIN LI N R A S A B R A
i, RRIANREZE, REZR. TEEZREELS T, TE IR
Fectita UL RN OL T DA EIG 7 N B C o N T e 15 8o [ P o s
i, AL AT IR R, WRES SEOE TR
R AR TERE T A R, RO AT A LR EA TSRS
LN

—. HBTIERTIAIGFABEERERK

(—) =REBRS

RSN N EER AT, RO EORAE . =5
TR RS A5 R HLIP, (7543 0 PR BB DU 37t [ 45 A B 221
R PRIEIEIN I ERSE, W7 LGS B 2y DO, 7647 —
FUSTCRARATE, AF A —JUE B A 4 2 A 4 s
B3 B FRAR D 21 BTG T B 7 HL A S R A A B AT LA R
2, lFsCERTt, PR IR AR E R =
TFRA o

TURYEIERC R RN 2 R BT E R T AR AR
B, mN RN RS Z, B RSSERER, Syt i iseE
G SE I TEIRTLRE,  F5 e 3 B AR 1A =
BEATOU, ST REAR AT T FUAR S 00 H TR UG HL & 2 7]
MOBERS, R, ERCRAR 4R B AR 5 =0T A 2 A9 BE
B, A 30m sz g Y,

SR A FN . g IR F AR T R AL T
Ak, TR SRR ARSI, M EE LI
IIGOIRAS, FUEEATE LI, Rl =R e RS X
TR, WHZALT RIFEN IS

(Z) ZRFIFERMIERIPRE

TR A LRI R GO R R H TR I I He e A L 2
itz —, TR MLt aridk, Mg e, [l
G2 N R B T F e i, B LA SR
ENVECRY G . AR Ay LB E ORI T A 40

ZHFR AL AR RGO RAA TR - T R A
HIUH TREARTUTEMR, 357 0 I R rh = R il f s
N, NEFE O BB A S, T 2 AR A
RIS, T AR R A T I T AT A R B (R R A
&, STEREIN MARBOXF R AR G, TN b AT R i
B, PR B T SO i PP R, GBS A DUVT 2 (R DR
TEERAE, AT IR0 TR A R R R G 2

PWEH, TR AT A sl (R R s 2 M kit S
HRE TR BRI BR SN E R SR A AUE SR IR . B s HLsh 1
INTA], ZRJE AR O LB TR, SR LA RS
TPELRY TN RE

=. IERARANREERIBHERRL

(—) =ENSHE

F—, NZOWER A, BHAG HHET0H TR T 25K 5
THMR, s, i e e i AR TR

W, HEUETTHRWIES, WS REEA R TSI
SRS, UITHmE &M, ], Rt S TR
IS ANIIIRTE, AR5 RO L LR, bl
L BT TS

F=, HIBRTH RTINS, AR L
TAERAR, ZARMA TN RIE ] e e bR S U
TEATE AN TR i E . 2o R T I 5
TAEe

F0Y, AN e e B R R, WIRR AT R AN A 8 5 15
O H R R, )T RO i B s Mg, MR G
MERIERE SR, ORI

B, R, EE IR T R R R TTIA L K
B AT, DA AN I 2 A AR i B it

N, BRI AR BT R R T i)l 2L,
S BEIE L I IR I T s 22 e s B, RS PR SRR A
T, PRIESCHENE T AR BB IR SRR, IERf (o I It
TIZ, PR 4.

(=) mRENE

BT H A5 H TR THUA I i sh it ARk, i
P, R A, A PEE LI A e s, HERIER
AEOTPERIIG, BTN R R

Rz e e A N, SRR F DA T
o, e BT T B A A I RS L A SR
H, b, R SR s R 2 B S AR E IR AT, e
G G R 22 AR RO, BN R EL R LA 2
M7, AEHN MG IA R, st T s, —H2
FESEPR TR R I BRI e e ek, B0 DA
M iy, HESAT S, RIS, RIUY
XHEHE, WO A ST ARIE ST, S SR I T e e
HUNFR AL 5 B N AR R R R, T LA SE BRI
ML F IR P AIAE ERART B, SBT3
IS P PR 2R AR . AR BB

AUEBREZRIRBRSE, UG RM ., e, T
A N B RO E TR R R, IR R R L IR
JERIETT . A BRI TR, X SR kB AR IS SN R AR = L
RUAR ST AL R B T4, (R BN Se s AR L 5
e, e A R B EEL LT A G I T R akaE Ry

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 093



BETRTFZ | ENERGY ENGINEERING

SEBRIBTIRAS, FRAIGI A e ik, Btz A, b nr o K%L
AR ATA TR, 2 BUA I A, e 20
T H TR A I P s, B, B REROR, AT H TR
WFEDR, AR AT RE BRI I A, SR AR SO
EAbEL Y,

(=) meEREFRPERE

B 7 B T B AT T B, sk N R I e A
BHEYELAAN, PRI e 4, WIS M1 B TR A SEhRE:
BHER, MBI R L, R T TR TR,
TZIH TR R LE e T T2, WS EHzET. EE
AT . IO T4, N AN T B A 2,
{58 iR ORI R T LR, PTRE S B B B AR
R R ISR, Sy A0 3 A SIS R A T A TR P R
HE, NES AU T IS, AR T T I
MEEEARACE:, R A AN 22 S e e B, Sk
i AR

b VA S A R, AR DX P i R
T R U H O g, B LR Rt e R e A e A
A BN BRI LA g N EB e g R, [FI, IR S5
MR T IR S AT R T, ARSI BAR, A
WL AT B SR SR AN, AR i TSR ple ik et 7
{7, B IEAE NG I A R v B R A (LR, ARAE IR AR
P ARG ARG ISR B, TR e e e i s 1
214 BT R T A 1 B A TG T A S At T B
SR, TR SO RE R T S T A A TR, I
I, WTCLUE R AR A S 2, AT RE A el B 1 1
FAKEL, [, BRI E A E R TR, TR R R
AR

. REEIEIGNARRZEERNCEGIS

DA SR IS AR i e e R, % H
FESCPREES T, (PR I T A, RIS T8 BERLE Sk s
TR, IRV RS K RS R R, EhnmE.
BEGUSEZ e i, e RO, HEA DL
SRISE, MEAARREAEREH L, S s s T i A e

243k

LGB

Do BRI I S IR B AR A e T S AR e IR
Bk, N 2B E AL . PSS PR R
SR, TRRSTESCHOCEDR, MAREEX. ORI R
MR EP B, S S 5 S R Teae e, U
LRI E NS, EEAFLIT LT

(1) PR A TR Bl I Al 2 b, IVE S HpT e
&, R LSRR, WP ASBREREINT. e
GUMRIRIAT e, AR U Bl KAl 22 2 IR S, S LR
PRI SO RS BER,, 320 T A RS B Do) TR 2 e e
P RESEEN

(2) DUIRE TAE AL, Mo SR aHeEa
LAY ALV TR AR T
FRIGNL, AR KB

DO AR A 1T N UEARA G MR . PR S LR
HOSCHERS I, REL TR M AME TS SEHERE, o
SRANTFSLHE T I ST AR O i R R T 2R 4] (R
M ) ) €At 2 7 A B A R L R0 ) R AR PPARTEARAT )

(3) XBGRHZE (TR 2 M) (HE IR QHSE
AT ) Cllf i Ase A3 ) SE07 T, JT R L TR 0%
Wlo HERPAHB TG BN A RTURERIT AR
Rt AN IR, Oy s S R 2 TR F T 12 4 R
20 S T AT

(4) JHSR DI BB A B2 Tk R R DA 12 S5
FUURENE TR TS, SOW IR AR, AR, JREK
TRTRIRINES 2228 . 7 i S B 2 U B R e P T R A

(5) frd B8, g AL AC HURT P PEHEER & #E 2t
. AT RAWTIT S e g, W A A AT TR a7
ADREATHE R, T2l ba i, SREKMRTE N S5 R4 T
72, PSS IIRK o by SR Pk s, B B AZ ZU
T R IN B TRERCPATER, I BRI R A

GAGE: R ETE, MRS R B A S TR &
A ET H TR AR A IR AT R, B R
GEEETT, RFFHIAEEFRNAL, BERNIETSIA
BAMAFREAR, LR E AR,

(11562808 |, 725 |, A/ . HE A R A AR B AT (0], EE3R2e 4 L2025, 40(S1):81-85.
[20 Sk . k) TR T BUA G I AR 5 2 AT BRI (7). TP £ TR , 2025, (08):240-242.
(31 A8 . A Rt B A I P F 2 R BV SME S0HT (0). RABRAfEdl L2024, (05):86-88.

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



BEREHR L LA RHA AL AR e M S R S Ui LB e

kg, mIWER?, bR’
1. FERFRERI MR AR GG, bR 102413
2. BULAIRSREMRIAIR AT, (175 Bl 215339
S.FRILRFaeF, U7 E 110819
DOI:10.61369/ME.2026020003

i E : ATARENERMEEITEIHRER MR LB AF RN EE—FMEIES RESWIFEEM FREAREM

MR ERIRKNBRH T FH, AXREMIIRETUMELEDS . RETAURBLZERNET T ERFEAT ER

HEMFERARE, ZHMARNESKEMRBENSBVEHRH T —ENELEM,
X 8 A : BEREER BUFEREM; BARREVE; S0iEE; REt

Analysis of Electrochemical Stability and Cyclic Degradation Mechanism of
Positive Electrode Materials with Gradient Concentrations
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Abstract : Modifying the composition of positive electrode materials with varying concentrations to create a
gradient for optimizing electrochemical performance represents an improved approach based on multi—
scale structural regulation to enhance stability and reduce cyclic losses. This paper systematically
investigates the effects of concentration variations on the phase structure, interfacial behavior, and
electrochemical reactions, elucidating the causes of capacity degradation during cycling. This provides
a theoretical foundation for the search for more stable battery materials.

Keywords : gradient concentration positive electrode; electrochemical stability; cyclic degradation
mechanism; structural regulation; interface optimization
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Analysis of Key Points of Dicyandiamide Workshop Automation Transformation

Liu Haitao
Meijixing Supply Chain Management (Heilongjiang) Co., Ltd. Daging , Heilongjiang 166200
Abstract : The production of dicyandiamide is characterized by complex processes, strong parameter coupling,
and stringent safety and environmental requirements. Traditional manual operation modes can no
longer meet the high demands of modern industry for production efficiency, product quality, and
safety control. This paper, based on the production characteristics of dicyandiamide, systematically
analyzes the key points of automation transformation in critical stages such as raw material
pretreatment, reaction process, separation and purification, and environmental treatment, starting
from the background and necessity of the transformation. It elaborates on the architecture design and
core functions of the automation control system, validates the transformation effectiveness through
practical case studies, and proposes safeguard measures for implementation. The findings provide
actionable references for dicyandiamide manufacturers to carry out automation upgrades.
Keywords : dicyandiamide workshop; automation retrofit; process control; control system; safety
operation and maintenance
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Research on the Optimization of Deep Treatment and Reuse Process of Coal
Chemical Wastewater
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Abstract : Under the guidance of high—quality development of the coal chemical industry, strengthening the deep
treatment and reuse of sewage has become an inevitable requirement for production management
reform and an important path to reduce production pollution emissions. However, due to the complex
composition of sewage, high concentration of difficult to degrade organic matter, and high salt content,
the treatment difficulty is relatively high, and suitable deep treatment technologies need to be selected
based on actual conditions. This article starts from the characteristics and treatment needs of coal
chemical wastewater, guided by the zero emission concept, and systematically explains the principles
and application effects of deep treatment technologies such as electrolytic oxidation, double membrane
method, ozone catalytic oxidation, Fenton oxidation, etc. The system also explains the optimization
strategies for the reuse process after deep treatment, providing reference for wastewater treatment
and resource utilization in coal chemical enterprises, and playing a necessary role in promoting the
high—quality development of the coal chemical industry.

Keywords : coal chemical industry; sewage; deep processing; reuse
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Research on Corrosion Protection and Safety Assessment Strategies for Large
Storage Tank Bottom Plates

Fan Xianyu
Jinan Shengquan Group Co., Ltd., Jinan, Shandong 250200

Abstract : Large storage tanks are the main containers used in the petroleum, chemical, and warehousing
industries for storing raw materials and finished products. The bottom plate is the basic structure of the
entire storage tank. Under the long—term influence of various harsh conditions, it is prone to corrosion
damage, which may cause medium leakage and even trigger fire or explosion accidents, endangering
people's lives and environmental safety. Based on real engineering project cases, this paper discusses
various forms of corrosion suffered by the bottom plates of large storage tanks and analyzes the
causes and hazards they bring. It pays more attention to practical technical measures, establishes a
reasonable safety assessment method, and formulates effective protection and assessment plans to
help enterprises reduce the losses caused by corrosion and lower potential safety hazards, promoting
the development and progress of related industries.

Keywords : large storage tanks; bottom plate corrosion; corrosion protection; safety assessment; practical
strategies
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Research on Crack Propagation Induced by Liquid CO2 Phase Transition
Blasting Based on the Phase Field Method

Liu Zupei, Yuan Zhigang’, Zhao Jintao
School of Resource & Environment and Safety Engineering , Hunan University of Science and Technology, Xiangtan,
Hunan 411201

Abstract : Liquid CO: phase transition blasting fracturing is a safe, efficient, and environmentally friendly technique
for enhancing coal and rock permeability, but observing crack propagation on site is challenging.
Therefore, based on the phase field fracture theory, this study establishes an energy functional
incorporating initial stress, employs COMSOL for multi-field coupling solution, and investigates the
crack propagation laws through field experiments, providing a reliable technical tool for construction in
complex geological environments.

Keywords : liquid CO2z phase transition blasting; phase field method; crack propagation
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Modification Analysis of High Temperature Hydrothermal Ultra Stable Y Zeolite
Wang Dingguo
Changling Branch of Sinopec Catalyst Co., Ltd., Yueyang, Hunan 414000

Abstract : ulra stable Y-zeolite plays an important role in catalytic cracking and heavy oil conversion, but it is prone
to structural changes such as dealumination of framework, cell shrinkage and acid decay under high
temperature hydrothermal environment, which will affect its stability and catalytic performance. Focusing
on the modification of ultra stable Y-zeolite under high temperature hydrothermal conditions, the structural
reforming process caused by framework dealumination was investigated by taking cell shrinkage as
the main analysis line, and its influence on pore characteristics, acid center distribution and application
performance was analyzed. The corresponding relationship between cell parameter changes and material
performance evolution was discussed by combining hydrothermal treatment, chemical modification and
composite control. The results show that moderate cell shrinkage is conducive to the stabilization of
the skeleton and the optimization of acidity, while excessive shrinkage will lead to the damage of pore
structure and the decline of catalytic function. The modification analysis around cell shrinkage can provide
a basis for the optimization of high stability and ultra stable Y-zeolite.

Keywords : ultra stable Y zeolite; high temperature hydrothermal; cell contraction; dealumination of

framework; modification analysis
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Construction of an Electrochemical Aptamer Sensor Based on Ti,C,/Au Self-
Assembly for Tetracycline Detection
Wang Ge, Zhang Yan, Liu Jie’
Hunan University of Technology, Zhuzhou, Hunan 412000

Abstract : The abuse of tetracycline antibiotics seriously threatens food safety and human health. Developing
rapid and sensitive detection technologies is an important guarantee for preventing residual hazards.
This study innovatively constructed an aptamer—functionalized Ti;C,/Au nanocomposite material
electrochemical sensor, combining the high conductivity of Ti;C,, the excellent biocompatibility of Au,
and the high specificity recognition mechanism of aptomers, to aptamers ultra—sensitive detection of
TET. The linear detection range of this sensor is 1-40 ng/mL, and the detection limit is as low as 4.80
ng/mL. The selectivity, anti—interference ability and reproducibility are excellent. The recovery rate of
actual milk samples with added standards is 101.33%-103.36%. The results are accurate and reliable.
It has broad application prospects in the field of rapid food safety detection and provides an efficient
and convenient new strategy for monitoring antibiotic residues in animal food.

Keywords : MXene; nanomaterials; aptamer sensor
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Application of Polydopamine-Modified Hollow Mesoporous Silica
Microspheres in Waterborne Coatings
Liu Qiaobin', Fan Junmei', Sun Jinpeng', Li Dongzhi', Wang Yan?, Zhang Hanling®
1. North China Institute of Aerospace Engineering, Langfang, Hebei 065000

2. Xin'ao Technology Development Co., Ltd., Langfang, Hebei 065000
3. Linyi Skyrui Polyurethane Materials Co., Ltd., Linyi, Shandong 276000

Abstract : This study constructed BTA@DMSNs/PDA multifunctional microcapsules and applied them to waterborne
coatings to enhance the corrosion resistance of the coatings. Using polydopamine (PDA) as a modifying
layer, the microcapsules effectively improved their dispersion, stability, and interfacial adhesion to the substrate
in waterborne coatings, leveraging PDA's excellent adhesion, biocompatibility, and chemical reactivity.
The structure and composition of the microcapsules were characterized using SEM, TEM, XRD, and other
techniques. The prepared BTA@DMSNs/PDA microcapsules were incorporated into waterbome polyurethane
(WPU) resin to formulate waterborne coatings with corrosion—resistant properties. To comprehensively
evaluate their performance, the electrochemical corrosion resistance and mechanical properties of the coatings
were systematically tested, examining their corrosion resistance and impact on the mechanical properties
and adhesion of the coatings. The results showed that the addition of BTA@DMSNs/PDA microcapsules
enhanced the performance of the anticorrosive coatings; Tafel curve analysis indicated that the waterborne
coatings containing these microcapsules exhibited excellent corrosion resistance, as evidenced by their superior
electrochemical corrosion rates and polarization fittihg comparisons.

Keywords : polydopamine; microcapsules; waterborne coatings; corrosion resistance
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