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Comprehensive Evaluation and Diagnosis Method of Multi-
dimensional Online Monitoring of Main Transformer
Insulation State in Substation

Weiwei Du De Yu
State Grid Jibei Electric Power Co., Ltd., Chengde Power Supply Company, Chengde, Hebei, 067000, China

Abstract

In the context of smart grid development, the main transformer in substations serves as a core component of power systems, where
its insulation status directly impacts grid safety and stability. Traditional insulation testing methods, relying on offline tests and
periodic maintenance, suffer from low timeliness and high costs. Recent advancements in IoT and sensor technologies have enabled
the widespread adoption of multi-dimensional online monitoring systems, which can collect real-time electrical, chemical, and
mechanical parameters to provide massive data for insulation assessment. However, existing methods predominantly focus on single-
parameter analysis, lacking multi-source data integration and comprehensive diagnostic capabilities, making it challenging to achieve
early fault detection and precise localization. To address this, this paper investigates integrated assessment and diagnostic methods
for main transformer insulation, systematically outlining multi-dimensional monitoring technologies, data fusion preprocessing
approaches, comprehensive insulation status evaluation methods, and fault diagnosis with decision support systems, offering valuable
references for related research.

Keywords

Insulation status of main transformer in substation; Multi-dimensional online monitoring; Comprehensive evaluation; Diagnostic methods
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Selection Strategy of Green Building Materials in Decoration
and Renovation Engineering of Rail Transit Station

Xingyun Tan Xing Huang
Sinohydro Bureau 7 CO., Ltd., Chengdu, Sichuan, 610213, China

Abstract

As urban rail transit enters a phase of intensive construction and renovation, station decoration materials must not only meet wear-
resistant, slip-resistant, and easy-to-clean requirements but also address challenges like limited underground ventilation and air
quality/safety pressures caused by high passenger flow. Therefore, material selection should integrate combustion performance,
pollutant emissions, maintainability, and resource attributes into a unified evaluation framework, aligning with standardized green
product certification systems. Practice demonstrates that green building materials cannot be assessed by a single environmental
metric; instead, a verifiable indicator set should be established based on green product evaluation standards and on-site acceptance
methods. This paper proposes selection strategies and control points for green building materials, focusing on common station
decoration interfaces, to provide a basis for design, procurement, and delivery inspection.

Keywords
Green building materials; Rail transit station; Decoration and renovation project; Selection; Value; Strategy
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Analysis of Intelligent Operation and Maintenance Management
Models for Municipal Water Supply and Drainage Networks

Fanyi Meng
Yunnan Design Institute Group Co., Ltd., Kunming, Yunnan, 650100, China

Abstract

Municipal water supply and drainage pipeline network is an important infrastructure for urban operation, and its operational safety
and service efficiency are directly related to urban public safety, ecological environment quality, and residents’ quality of life. With
the continuous expansion of urban scale and the increasing complexity of pipeline systems, the traditional operation and maintenance
management mode mainly relying on manual inspection and passive repair has gradually exposed obvious limitations in risk warning,
operational efficiency, and resource allocation. The concept of intelligent operation and maintenance provides a realistic path for the
transformation from experience driven to data-driven operation and management of municipal water supply and drainage networks
by introducing technologies such as the Internet of Things, big data, geographic information systems, and artificial intelligence. This
article analyzes the implementation effect of intelligent operation and maintenance mode based on engineering practice, in order to
provide theoretical reference and practical guidance for improving the operation and management level of municipal water supply
and drainage pipeline network.

Keywords

Municipal water supply and drainage; Pipeline network operation and maintenance; Intelligent management; Information technology
platform; Risk control
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The Basic Safety Management Standard and Implementation
Points of the Museum’s Cultural Relics Warehouse

Guanqi Wang
Henan Museum, Zhengzhou, Henan, 730050, China

Abstract

As the core facility for museum operations, cultural relic storage rooms play a pivotal role in artifact preservation and cultural
heritage transmission. Their fundamental safety management directly impacts the longevity of cultural relics and the continuity of
cultural traditions, constituting a core mission for museums. This study examines the unique characteristics of museum storage rooms,
elucidates the essence and value of foundational safety management, and identifies key challenges in implementing current safety
protocols. By focusing on four critical dimensions—environmental safety, security measures, artifact conservation, and institutional
development—the research establishes standardized safety management guidelines and actionable implementation strategies. The
comprehensive approach aims to build a full-process safety control system, develop targeted optimization plans, and provide practical
references and theoretical guidance for museums to standardize storage room safety management, mitigate risks, safeguard cultural
relics, and preserve China’s outstanding traditional culture.

Keywords
Museum; Cultural relics storage; Basic safety management; Safety regulations; Cultural relics protection; Security prevention and control
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Study on Planning and Optimization of Intelligent Urbani-
zation Infrastructure Enhancement Project by

Junjie Shao
Anhui Yunling Jian’an Technology Co., Ltd., Xuancheng, Anhui, 245300, China

Abstract

After intelligent urbanization enters the stage of improving existing infrastructure quality, the infrastructure enhancement project
no longer focuses on expansion but rather on the needs of population concentration, industrial transformation, and risk prevention
and control. It involves group renovation and supplementation of water supply and drainage, gas heating, road transportation, public
service facilities, and disaster prevention systems, forming implementable engineering packages by area. The study combines
tasks such as underground pipeline renovation, flood control and drainage, and public service deficiencies addressed in China’s
urban renewal initiatives and new urbanization implementation documents. Drawing on experience in project site visits, capacity
calculations, and scheme comparisons, it proposes key points for planning organization and optimization.

Keywords
Smart urbanization; Infrastructure upgrading project; Planning; Optimization; Research
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Research on Seismic Design and Seismic Isolation System
Optimization of Highway Bridges in High-Intensity
Earthquake Zones in Mountainous Areas

Qiqi Wen
Chongqing Luwei Civil Engineering Design Co., Ltd., Chongqing, 400060, China

Abstract

In mountainous regions with high seismic intensity, the significant terrain undulation, complex geological conditions, and pronounced
spatial non-uniformity of ground motion pose more severe safety challenges for highway bridges under seismic action. Traditional
seismic design methods, which primarily focus on enhancing component strength and ductility, often encounter issues such as
unclear stress paths, concentrated seismic energy release, and difficult-to-control structural damage in complex mountainous bridge
structures. Seismic isolation technology, by introducing flexible and energy-dissipating units into the structural system, effectively
isolates and dissipates seismic energy, serving as a crucial technical approach to improving bridge seismic performance. This paper
proposes targeted optimization strategies from aspects such as isolation device selection, structural overall coordination, parameter
configuration, and detailed construction, aiming to provide theoretical foundations and technical references for the safe design and
engineering practice of highway bridges in high-intensity seismic mountainous areas.

Keywords
Mountain bridges; High intensity earthquake zone; Seismic design; Isolation system; Structural optimization
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Discussion on Key Points of Hydrogeological Exploration
under the Background of Ecological Environment Protection

Tianyu Ren
The 519 Brigade of North China Geological Exploration Bureau, Baoding, Hebei 071051, China

Abstract

Against the backdrop of China’s comprehensive advancement in ecological civilization construction and the continuous strengthening
of rigid constraints on ecological and environmental protection, hydrogeological and environmental geological exploration, as a
foundational task for water resource development, engineering construction, territorial space utilization, and ecological protection
and restoration, is undergoing profound transformation from traditional engineering orientation to ecological priority. Based on
the core logic of coordinated development between ecological and environmental protection and geological exploration, this paper
systematically outlines the three core requirements of ecological orientation, ecological compatibility, and ecological practicality that
ecological and environmental protection imposes on hydrogeological and environmental geological exploration. It extracts key points
of ecological work throughout the entire process of exploration (pre-exploration, mid-exploration, and post-exploration) and proposes
efficiency improvement measures from three dimensions: technical standards, personnel competence, and regulatory mechanisms.
The aim is to provide theoretical references and practical guidance for fully integrating ecological and environmental protection
concepts into hydrogeological and environmental geological exploration, achieving an organic unity of green exploration and high-
quality exploration.

Keywords
Ecological environment protection; Hydrogeological exploration; Green exploration; Ecological compatibility

ERMRERIP AL = TR IR REE TEE SR

R
AT E R —IUABA, FE - L fR5E 071000
i =

PR ASLI R ARRE, A STIRP UL SRR RERT, A TRRIEMAKFRITA, TA2E
B, B EERAN S A SRPIE LRI T, E@IS AR TRESO0LSRASL ORI LE, ALIALEHR
(R 5 BB DR AR Z4, RAMEESTARP A TR ADERE O LSS0, AARELLETAZ
KSR, BEHEIN. P0 BRERILURESILER S, SR ATE R, BERHZ AR S
RASI IR, §EAKTIRRYE TR RALSTREL, FAREHE S HREHEANE—RERR

¥ A3

ES k!
ESHBRY; KIFWAHE,; HEeHE; A5k

13| B FBCREEMRETEH, T E T A E A
RS B SITNRE PR E R A&
S BT L A rh AL i Ak S R AL A e BRIPHESERS, FBESHG PRI E RS E I, 75

é*%ﬁ&%ﬁﬁﬁﬁﬁ%kﬁAﬁ%@ SRR o DRI BRI

(RN, K TERHUF AN . TR SER 2 A ZSEREEARIPXT 7k TER M BR RN B R B R
iﬁﬂﬁﬁ FAZOSIIE, BEERS /KR TR, WMok, & 21 Ej]glﬂfﬂl]ﬂinug‘-h'ﬁg*
A REG . ASEE%5 s, ETIERESA I S K TR s (M et
RN BRI RS2 4 Iﬁ%ﬁ%ﬁi&ﬁo%é :ﬁ@*l%Mﬁ%mzé~%% (RAPTATE RO REAS ] U,
(ReafhEsam ) (HBUREIGHRE) (CESIERNG (L)) TRHRS: . GIEEE | 6 T oyl
PR, AESRAPZIEAMDIATT ;. AT RO AN A
[EEE ] EXRF (1998—) , B, DETNKTD  Zgoekort | PREHUSEE . GEATHAMEMEY EE%R, 1
A, L, BBETEIN, MBESHMRESSBERR. AR AASRARE .. BRGRIH. IRAAOKIRERIFX

19



TE2EFSTRIA - $$03% - £ 038 - 2026 £ 03 A

S DR A A S BT HSIK o A B e T B
THRASAERE, PfXIEAESDREEN. AR
S0 ERR, KSRGS A T ZONIETRRR,
RS LETE. (EIERIARI S R,
X SAMEECR S TREFEA ARSI EA” &
BRVFHAT T4 (s, (FHFEEIE R4S
AP HORINGSS, TR SHR A S
22 MBI RBRHAESKEEER

A SRR A AL S A SRR A, &
KIREPFIEN TR0 PR RS A SHR, 7K TIRMR
U R ekt M. U, R, RS2 I A MEL,
RAJEERES MR . MK, TS AYRE A, A
SHAMTDR BT RN . . PP E)
sMb. el IRE Eul. BRIV B &kt
RUSER AR . (RAEEE . VB, MET T ItsekiF
2. DYl RIERER, el Jads . o
AR SRR, TG RN TR, 13
MIESEERE .. B, SEEshmR e, T
HEM SEUSOK SR, B A DISAEAS T, TR E
BEESAGSN. ek, ECERER, STOHE TIE
5 AEMERIN I P
23 MIEMRHESTHAMEXR

A SR A S S A M e AR S BRI E B S
FIHRIEME, SOREIE IR AOGHEE TRSTFEER, Heeht
SXEERHIE . IEREEE . B SR RS EEdE 2
#, B ERR L RERISE SR, KOS
TREAERR, AR AEELR N A SR BT, RS
IR K AESTheE . AR E . R EREE .
AR, BRA A TRRRESATRES | & (7K ik |
MRS Ge . MR . BB SRR, R AT
L\ SiRAE, IR, BT, HE T
FRALRT E N ARASERIPEI . XSRS T EEEERA
B, HESIIE AR M “BOR TR [A) “ AR AT EYRTE ek,
FE AR TR S SRl =1 E .

3 £BMR S| TR IR &EAZO TE
CYS
3.1 BHEE: £THARHESAUML

AT /K IR ST &5 B i R AR SE TT T AV ER
T, WRASRP TIERRCRIN S —ER O, KT
AESHUREOEHRE, RO BRI U5 TR, B
% M S e G B A6 ot A BB BT SR P sl A TR A
Bz, K ESENE TIESE BA T R T MR R A ¥
By& AT R AT T LIRS, SEemibni i B SRR
YRR, ARSI E s TAlR
Kl A RIE T 5% S EROHP ISR, B

20

FIACOKIBERAP X BATE BN, PRESTEHR 4, 1RAER,
WARGME N X2 b, 458 DRERRRE, T
MHWHAKE, SAI SR X =75, 275602 M
FEHFE DO AU S L, A SRR AIE . 288,
RIS, AESSIE (= R 2 B A SRS HURE,
T EE LB AT, PRI ST B E I fy B A iR,
FEREAT AR RS | RN X T AR A R, X TIREEI A
X, ZEPTRASEITTS T, 2meiEdd TIET
FRISBENE S AR T B &SGR, R
PR SEERE, RAEEEONBERIEIEE, BRI
AR RINGIPED, 10, BHEASRIPEOR A
W&t %, B SRr BIE T, RAERSR
R ETSR, EEE T ZEHNESRESHE, TREST
ARSI B TR AR T TSI 25, A RILUS
ANEEEEE L. B AT S EIEE, SEE
TYESHRZSRIE RN TCAEf R, IRIFHRE s RIS
FRAN AT A A
3.2 HHALE: REBHERANASTERE

T IEL SR K TR N E RO B, B
EOP LIRRCHRI A 15 EshlET S hEaor, sk
SUBRGIWIHE, RN R SIS RS E)
RO FB, SRS EENEERE Y, EaaihE
FRZEMTIH, BERAERGH AR, S
R, PLede BTES, S ErmE, BRI, D
JEETIRMSEARE G, (RIS EROR, (KA E
TR, HERDISEEMERTHE, EEREARIRL,
ISR IR, T HESIEER. , ERHRIELTT
JEI, RIS RIS e R IEIA ARG, MEEE R mI
FIFRITEETRIEOL, RIS 1 ETE SRS Bt 7R L
T, PRI EIRECRE, AT T, B
TR, MRS B A 25500 R A= IR Y
{55y, SRR TIE, BEERE, ], R
IR AR S RE TR A, BRI, P
W, A EEA TR NGRS R T RIS, s,
RIS EIRE R TR P R E AL B, AR,
HEEERAE, T LB TER LR AR E A8,
B LSBT AR R, I SR B LR, S
HERC, DERBENIOARTE, RO REEA LRI,
N2 JEHEAIRE ST T L.
33 EHIMR: ETUDTER AW

JE 1 R R G ) 5 2 P e AR AR ORI D 2 VA B A
SR TSR AR, BB R o TR
AERNE. BERANEE IR -, e
B E R, EASHTHE K SAESEEES AR . TR
BSOS DB K SIEERISEN . MO R B 5 A A B ARSI
i, fEHESAESRPSEERIL RRRETFIRAES



TIERFSRHTIA - £ 03 %

- % 0383 - 2026 £03 A

NEGEL . BisE ., BRSO DR, ATER
PP KERITE . R BT SRAUEREGE. A, Sz
BRI, R EIE S . BARGIR. /K
R A B, CPEE 2RSS A
R TRAMREHRFEATEHRA . md RS,
K LI MR —HRAR S, THRp AP S m
KRR EVESIEP S,

4 SRR TEIRH BB £ R IMR U BE R R R
¥&
41 TEMERARIRESESHE

A B ARPRIE S A= Ve R S B B R I R A
RENS AV ENES T VEIRBEIHIEIE SHIMHZ9 R © 1TIb =56
REIPMEIT K TIRH RN A AR, B AS R ERIRA
B 757 TRREE], BRI AmE, e SR )
AL SROENE, TSSO ASRE ST IHORIE, BH
RIAAESXIE, RESEZSEH & SRR S EN .
R, EESTAREEISEIILE, EOERoR. 12, Fik
RN SEERITONGS, tEsha Ay By B IS S48 Oy aE
Ko BEHN, DRSS AESEREE DR, SCBUR S bR S PR
L. ASHINE R, TEAE AT . DA, HRE
VESRAY A SRR R, AT (R TR P (e
42 RABEARESIMREWESF

HEAGRRSGHENEEITE, Ll ERER
R ER BB A S P MEROTS S8R . MR G Ry i
FHEMERIR R, TFRASIEREE., SohERR,
HEASEBURIX 5P 53R b B L, R AR
HEZITBIRE S . KGRt h SR arElLEE . $E R
BN AN R BRITNE R, B RIENLE, 3Rl “AERE
PANED WTHESIR. B, IEREER A AR, i
ST, PR KR ESETEE, TSRS T
EHAR AEESIMREDRNE ST, B A
BEITIEE, A SNSRI K TR AR RIS A
T,
4.3 B BNESESRIPHEKENH

P AR R ORI AR SRS RS MO s B, RERS

TERkZ /). fEBENIRERR . BRER . AE8INE.
KR MRS N7 B I LA, SR AT E w4t
IR RN ASRE SRR, B
BEESEERE, BAIEEGR., TANKE | fEin&
AT, AREREE SHeE, TP EEIAES
SRS ERER SalATE . s BHIER, XARE AL
TIPEDK . ISR SNV E RO STHEN,, REERIT
DIGLST, HAWALS FERIR 2 AN, WA e R,
St a hESEMEASEMEE, ElEmEE . il
B, 2B =0 —REE RS, K TR A
SRR SR T
5 45ig
SR OCOE R, K TR & e L R
WREORZDK, hRmlEREA RIS IRER, MEESS
RS AEASER SR A SRR, WE TIEAAURZE
IRSFASILSE . RIS B e, B E e
2. BT, B ARSI RS NG . R illsR e
WBERINGESS) . JE BRI SR RTA T, Bl A HORPR
e, NREFREASHRGE®RL, §EamiEAK T
PRHOPTH & (AR AIMRRURE. AR, W& A SRR SRAL
A, MBI A T NS ERR R G . RO 5%
G, AW A SRS Sikssee ), LEHR TEHEDT
MRS TASRIMEE . RFEFRESAASERAEEZ S,
AEEENE B SRAMETEAE B A R LR SR T (R
Sk
[1]1 ZEHEASINERIP RS =K AR E LRSS ]8T
S (445 )8,2024,47(05):38-40.
2] RMRRESINE AP AT 5T/ T & 25 1] 5
H(04:)5,2023,46(05):74-75.
[3] FUMIETASINE A0 K TERHIBR A T /R[] R a b
J,2021,(15):140-141.
[4] BREFL K IR AR K = T Ak TR & 2
AT AR B, 2021,11(05):85-86
[5] ZEBTE PR A SRR RIS S K R T 22 S ).
[ 4 )7 1817,2020,(12):139-140.

21



THEMRAE - 035 - £ 038 - 2026 £ 03 A DOI: https://doi.org/10.12349/foer.v3i3.9413

Innovative Application of UAV Technology in Local Railway
Engineering Site Survey from the Perspective of Intelligent
Survey

Siqi Zhu
Chengdu Chengtie Engineering Project Management Co., Ltd., Chengdu, Sichuan, 610081, China

Abstract

As the critical link between railway networks and local transportation infrastructure, the design quality and safety management of
regional railway-related projects fundamentally depend on the accuracy and comprehensiveness of on-site surveys. Traditional manual
survey methods, constrained by the enclosed nature of railway-related sites, complex terrain, and multi-disciplinary coordination
barriers, often face challenges such as low efficiency, coverage gaps, weak data traceability, and insufficient participation from station
and segment management. Against the backdrop of digital transformation in transportation infrastructure and the development of
smart survey systems, this paper focuses on the core pain points of on-site surveys during the design phase of regional railway-related
projects. From the perspective of smart survey, it systematically explores the innovative application framework, practical approaches,
and effectiveness of drone live-streaming technology in railway-related engineering surveys, providing practical references for
upgrading smart survey practices in similar projects.

Keywords
Intelligent survey; UAV technology; Local railway-related projects; On-site investigation
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Discussion on Key Technologies of 3D GIS Information
System in Engineering Surveying

Likun Zhang
519 Brigade of North China Geological Exploration Bureau, Baoding, Hebei, 071000, China

Abstract

Three-dimensional GIS technology has been widely adopted in engineering surveying, effectively addressing the limitations of
traditional measurement methods. As an intuitive, practical, and real-time solution, it significantly enhances the accuracy of technical
surveying outcomes. This paper examines real-world engineering surveying scenarios, systematically analyzing core technical aspects
such as data acquisition and 3D modeling. It clarifies implementation details and collaborative workflows across each phase, aiming
to improve surveying precision and efficiency, drive technological advancements, and provide reliable technical support for diverse
construction projects. These efforts ultimately contribute to the high-quality development of the surveying and mapping geographic
information industry.

Keywords
Engineering survey; 3D GIS information system; Technical points
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Safety and Performance Review of R290 Automotive Air
Conditioner

Jie Liu* Lanping Zhao'

1. School of Mechanical Engineering, Tongji University, Shanghai, 200092, China
2. Shanghai yinlun thermal exchange system Ltd., Shanghai, 200020, China

Abstract

Based on double carbon goal and Montreal Protocol ,R290 is the new refrigerant as low GWP and good heating performance on
low temperature. In order to further study the application characteristic of R290 in automobile air conditioning, summary existing
technical achievements of safety and performance in this paper. The results show that: for safety, the characteristic is inflammable
and poisonous; for safety protection, reduce leakage, enhance flame retardant measures and localize R290 device on energy bin with
secondary loop ; for performance, improve vehicle thermal management and ex-changers capacity to make up the loss by secondary
loop are the main methods.

Keywords
R290; Automotive air conditioner; Safety; Performance; Secondary loop
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Application of Big Data Technology in Power Safety Risk
Assessment

Yongli Du
China Power Construction Group Hebei Engineering Co., Ltd., Shijiazhuang, Hebei, 050021, China

Abstract

With the continuous advancement of internet technology and the sustained growth of electricity demand, power systems have become
increasingly complex, posing greater challenges to power safety. The presence of various hazardous factors poses significant threats
to power safety, further complicating its management. Consequently, effectively identifying and assessing risk factors, as well as
controlling these risks, has become an urgent priority for the power industry. In recent years, big data technology has provided new
directions for power system safety management. This paper explores the application of big data technology in power safety risk
assessment, analyzing three key aspects: power safety risk factors, the significance of big data-based risk assessment, and big data-
driven risk management strategies.

Keywords
Power system; Big data technology; Risk assessment; Power safety
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Optimization of lightning protection and grounding technology
for coal mine power supply system

Li’e Li
Shaanxi Zhongneng Coalfield Co., Ltd., Yulin, Shaanxi, 719000, China

Abstract

The power supply system in coal mines serves as the “lifeline” of mining operations, providing stable electricity for critical
underground equipment such as mining, ventilation, and drainage. Its operational reliability directly impacts production safety,
efficiency, and personnel safety. Coal mining environments are inherently challenging, with most mining areas located in open terrain.
Underground spaces are confined, damp, and dusty, often containing flammable and explosive gases. Power lines must traverse
complex terrains and endure prolonged exposure to harsh natural conditions. Lightning, a powerful natural discharge phenomenon,
can invade the power system through direct strikes or induced currents, damaging electrical equipment and causing power outages. In
severe cases, it may ignite gas or coal dust, potentially triggering major safety accidents.

Keywords
Coal mine power supply system; Lightning protection grounding; Grounding resistance; Technical optimization; Surge protector
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Research on Crack Problem and Quality Control Method
of Concrete Construction

Yang Lu

Xi’an Aerospace Power Test Technology Research Institute, Xi’ an, Shaanxi, 710100, China

Abstract

Concrete cracks pose a persistent challenge in construction. Despite technological advancements, internal defects frequently occur,
compromising both quality and safety. Therefore, construction contractors must prioritize concrete crack prevention and analyze their
mechanisms. Effective crack control requires comprehensive lifecycle management—from foundation deformation analysis during
design to construction details and post-construction maintenance. Any oversight in these phases may lead to cracks. This study examines
concrete construction crack types, investigates their causes, and proposes practical quality control measures for industry professionals.

Keywords
Concrete; Construction cracks; Quality control methods
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Discussion on Special Construction Technology of Maintenance
and Dredging of Drainage and Water Intake

Pei Yang
CNOOC Jiangsu Natural Gas Co., Ltd., Yancheng, Jiangsu, 224500, China

Abstract

As critical channels in harbor drainage systems, intake and discharge outlets face unique challenges in maintenance dredging due
to extremely shallow water conditions, constraints from adjacent structures, and the tendency of fine sediment to re-deposit. These
factors make construction organization and quality control significantly more complex than conventional channel dredging. This
paper analyzes the construction procedures and control points for outlet maintenance dredging, considering the shallow water depth,
narrow working areas, limited tidal windows, and dynamic backfilling processes in these regions. It also explores key technical
aspects, including the deployment of shallow-draft work platforms and continuous operation coordination, secondary backfilling
control under high-intervention dredging conditions, and anti-collision and erosion prevention measures for adjacent breakwaters and
existing structures. The study aims to provide effective support for the stable implementation of maintenance dredging while ensuring
project timelines, cost efficiency, and safety standards.

Keywords
Maintenance of intake and discharge outlets; Dredging construction; Construction technology
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Research on the Management Countermeasures of Engineering
Cost in EPC Housing Engineering Project

Zhaoshu Jiang
Green Square Engineering Consulting Co., Ltd., Zhejiang Branch, Hangzhou, Zhejiang, 310000, China

Abstract

The EPC (Engineering, Procurement, and Construction) model has become a prevalent approach in residential construction due to its
integrated advantages. By managing design, procurement, and construction as a unified process, contractors can enhance efficiency
and ensure project quality. However, this model also introduces multiple challenges, including increased cost pressures, complexities
in cost management, and potential cost overruns. To address these issues, stakeholders should focus on critical phases—design,
procurement, and construction—to clarify cost management priorities, improve efficiency, and ultimately deliver greater economic
benefits for contractors.
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Residential engineering; EPC model; Project cost management; Implementation strategies
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Research on the Construction of Reinforced Existing
Railway Subgrade by Diagonal Cement Soil Pile Method

Lei Li
China Railway Taiyuan Group Co., Ltd. Shuozhou Track Maintenance Section, Shuozhou, Shanxi, 036002, China

Abstract

Existing railway subgrades often exhibit uneven settlement development, shear deformation in weak zones of slopes, and reduced
bed stiffness under the combined effects of long-term train dynamic loads, seasonal moisture variations, and localized damages. In
engineering practice, conventional excavation and replacement or large-scale widening treatments are difficult to implement due to
time constraints and safety control requirements for existing lines. The oblique cement-soil pile method utilizes the operable surface
of slopes to insert cement-soil consolidated masses at a certain inclination angle into the subgrade, forming an “oblique reinforcement
skeleton” that matches the stress diffusion path of the subgrade, thereby improving the overall deformation characteristics of the
subgrade without track removal or minimal disturbance. This paper combines common working conditions for China’s existing
line reinforcement and literature reports to summarize the key principles and parameter understanding of the oblique cement-soil
pile method, and proposes practical construction control measures. The key aspects of this method lie in pile geometry control, the
coupling quality of slurry and soil, and construction disturbance constraints.

Keywords
Oblique cement-soil pile method; Reinforcement; Existing railway; Subgrade construction; Value; Key points; Research
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Application of Digital Mapping in Geological Survey of Mine

Zhenkang Qu Hao Qu Yongshun Qu
Zhengzhou Coal Industry (Group) Zhengxin Coal Industry Co., Ltd., Zhengzhou, Henan, 452370, China

Abstract

In mining operations, geological surveys provide critical real-time support for advancing mining faces, tunneling, and slope
stabilization. Traditional manual mapping methods often lag behind in complex terrains, repetitive measurements, and result updates,
while accumulating errors. By integrating total station, GNSS-RTK, and digital mapping techniques into a streamlined workflow,
field personnel can rapidly synchronize control points, topographic features, and geological boundaries within a unified coordinate
system. This paper examines common geological scenarios in mining, highlighting the practical value and key considerations of
digital surveying. The concluding remarks underscore its pivotal role in safety management and resource accounting.

Keywords
Mine geology; Surveying; Digital mapping; Application; Value; Key points
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Discussion on the Prefabricated Installation Construction
Technology of Electromechanical System of Railway Station

Guofu Zeng Haojiang Xiong
Sinohydro Bureau 7 Co., Ltd., Chengdu, Sichuan, 610213, China

Abstract

The prefabricated installation of electromechanical systems in rail transit stations adopts a “factory prefabrication, on-site assembly”
approach. This methodology replaces traditional on-site cutting and welding of pipelines (water, ventilation, and electrical), support
structures, equipment foundations, and maintenance access routes with standardized modular processing, integrated delivery, and
precision assembly tailored to station configurations and sections. Under tight construction timelines, confined spaces, and complex
interdependencies, construction teams must establish verifiable checkpoints for pre-embedded components, dimensional accuracy,
lifting operations, connection sealing, and quality acceptance. Material allocation, tooling, and workforce deployment are optimized
through a “section, zone, and layer” rhythmic scheduling system to minimize rework and product damage.

Keywords
Rail transit; Station; Electromechanical system; Prefabricated; Installation construction technology
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