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The technical innovation and highlight of groundwater
sealing cavern design

Linheng Dong' Bin Wang’ Guang Yang® Lei Si*

1.Petrochina Pipeline Materials and Equipment Co., Ltd, Langfang, Hebei, 065000, China

2.Hebei North China Petroleum Engineering Construction Co., Ltd, Langfang, Hebei, 065000, China
3.Fourth Branch of China Petroleum Pipeline Engineering Co., Ltd, Langfang, Hebei, 065000, China

4. First Branch of China Petroleum Pipeline Bureau Engineering Co., Ltd, Langfang, Hebei, 065000, China

Abstract

This paper summarizes nine technological innovations and highlights in China’s first batch of large-scale underground petroleum
reserve reservoirs. These include breakthroughs in geotechnical engineering survey techniques, overcoming challenges in water-
sealing technology design, advancements in cavern stability analysis, the Q system rock classification method with corresponding
Q support design, application of dynamic design technology, solutions to design challenges in large-volume concrete sealing plugs,
and the proposal and implementation of full-cycle monitoring technology integrating geotechnical monitoring with hydrogeological
studies.

Keywords

groundwater; cave storage; survey and design; technological innovation
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Research on seismic design optimization strategies for
railway bridge and tunnel structures along the earthquake
Zone

Yi Wen Wenjie Deng Mengzhou He Jingqi Huang Yi Yan
Chengdu Chengtiedian Project Management Co., Ltd., Chengdu, Sichuan, 610081, China

Abstract

This paper focuses on seismic design optimization strategies for railway bridge and tunnel structures in earthquake-prone zones. First,
it elaborates on the importance of seismic design for these structures and analyzes the destructive patterns and impacts of earthquakes.
Subsequently, it delves into existing challenges in current seismic design from perspectives including design philosophy, structural
selection, seismic calculation methods, and construction measures. The paper then proposes targeted optimization strategies, such as
applying performance-based seismic design concepts, rational structural selection and layout, improved seismic calculation methods,
enhanced construction measures, and consideration of new materials and technologies. These efforts aim to provide theoretical
support for seismic design of railway bridge and tunnel structures in earthquake-prone zones, enhance their seismic resistance
capabilities, and ensure the safety and smooth operation of railway transportation.

Keywords
earthquake-prone zones; railway bridge and tunnel structures; seismic design; optimization strategies
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Explore the hoisting construction measures of wind turbine
equipment in wind power projects

Chao Zhou Kunquan Ji
State Power Investment Corporation Wuling Electric Power Co., Ltd., Changsha, Hunan 410000, China

Abstract

In wind power projects, the installation of wind turbines is a critical construction phase that significantly impacts both project
quality and safety. It is essential to clarify technical key points in turbine equipment hoisting and strengthen technical control
and management. This article focuses on this aspect, discussing multiple aspects including construction preparation, foundation
acceptance, equipment selection and layout, process management, and quality inspection. The paper analyzes issues that require
attention during hoisting operations. Through this exploration and analysis, we aim to provide relevant construction units with
valuable references and insights, enhance technical management, improve construction quality, ensure safety, and guarantee the
smooth progress and orderly implementation of wind power projects.

Keywords
wind power project; lifting construction; key points of construction
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Research on Dynamic Cost Control Model and Application
of Highway Projects from the Perspective of the Entire Life
Cycle

Shaobo Du Feishi Hao Yingjie Shi Chunguo Du Beibei Yang
Waufu Construction Group Co., Ltd., Xingtai, Hebei, 054000, China

Abstract

The highway construction industry is developing rapidly, with project scales increasing. Project cost control has become a key
factor affecting its success. Traditional cost control mostly focuses on the initial budget of the project, but the cost of highway
projects changes dynamically and covers multiple stages such as design, construction and operation. Based on this, a dynamic cost
control model for the entire life cycle emerged, achieving optimized management through full-process cost control. This paper
studies the dynamic cost management mechanism of highway projects from the perspective of the entire life cycle and proposes a
dynamic cost control model based on the life cycle. This model builds cost control feedback mechanisms, risk management systems
and information sharing platforms at each stage to ensure effective cost prediction and management. Through case analysis and
verification, this model has achieved remarkable results when applied to highway project management. It can effectively enhance the
level of cost management, reduce overall costs, and improve the economic benefits of the project.

Keywords
Highway projects; Cost dynamic control; Full lifecycle; Cost management; dynamic model model

A BB A T AR E R A SIEHIRE K m AfFR

A /Y AEs HEE I
HEEEREAERAE, FE - L S 054000

wm =

NS FEFAT b ek K, B AAEEIE K, GRBRAIER R AR REER E ., B ARIER SR ER BT,
1B N B M ASI ST, BEXKI, AL, BEFSNE, AT, 240 AHRASSERNEA BRI, Ao mik
P FIARACE 4‘\50‘}\/\i FIHALA, FFRARA R RAT S ?EI}"Z#IL%I, PR —F AT A R I R A AR

A, ZAER M EE N BORAIE R BRI R TR ARREEEEXE TS, 4%&)522]—‘757»’(%/9"] 588, BEGSEIE,
AR 5 FOANIEIR B R AR, R AR R AR ERE, AR B A, RSB R

ES k|
NIEREB ; RAFEER; A4 AN,; RAEE; HEER

13|5 Aﬁié‘ﬁﬂﬁﬂ)ﬁl‘%ﬁm%? T H B AR Y S e
IR BB, ISEIEIEVIBN B, FE TR R, mEEMN

NI E VRS B A SRR A A B A AR Sy, HEA
R R AT, SfEIE I, &t L, B8
HEMN BB E B2 . (BRRIBATSHI
P ENE T I H oA TR IR A s, DRk
SRAETTHWIARES GG, (MEFZM TIE A A
BB b, KL, A ARSI H T4
BRI AR A H, B S BT A B S s R Rk

—/NE BRI,

QETFI@’TJExE’\JﬁEﬁBZZIK WEETTH FIRRELS, pRASIIZE S

AN, CHRAEEERAET Y B, W T E R,
&ﬂiﬁ%ﬁ\ BORAAE R R SRR R AR AT . R,
ZZM A B AR AR, TR & B T

THRAES , BOASET ARSI B & TSR R S5 o

NS T 7 AN T E 4 A i R I R A ) B Bl A
HIRRTY, AT T I & B BRAR I S B b HAR LG
Ao ZEAEL 5 A REWLE . KIS BACE T
B, $ETHIH BRI S EIRE D, BRI E S BB AR
AEEFRAINACE R, AR SCIUEATN H A &R/ MEAT
B IEBRAA  ASCRIBREZBIIT, JailE TIZAERIE

(EEEN] O, B, DEIIASA, ML, TE
I, MBESZHR.

10



TIRGITEET - $07% - £ 094 - 2025 £ 09 A

DiHE A N IR, ARSI AR ISR B T A 22

%

2 3 BEIN B A A3 §) BR8] j343 H
2.1 fEG A= B A AR BRI

TR AN ST H R AT I 5 {2 R 2 (R T P T A
BRI SR h TR T ER. T H w1
TR R RI 7 B IR REAS A T5 B S ik — IR AHELE
(EIR A RN S R el fe IR SN AE L, i
Bzl BRI N R RO U . X7 L ARAE
TETER AN ST A A s, (BRI T I E Ay
WA KR AR (L, SRR A /RS E RO BRI e
HI RS XU

PEAN, RSB AT R K 2 R R FIR, Gk
= RIETBENLE. THOSRRIT SRS, RS2 F|
RRRER RN, WEEMASIED . BEh A s,
TEGRREDT I R R, SO SEbRAR AR
TEHINAREHREE, ToESBIEAS MR AR, K, B
BRASE TR TR R B e A ARSI H S TR, i’
—MPRES AR . A TE R Ay R B B A O #23 )
TR
22 &4 A AE R L EE

INESTHE i 2 iy R M TS0 T s SR,
Bt M, MBI AR AR, BB A

N, SRS E R B, TE R AT E A,

SRR EFINE 4. B TRIE T B TH
A, w5 2B G REENE TR I XA AR
B tE, M E REAoss. ik, 2dd Rl
HIGEE R S TS A . ARG EEIIE e A,
RGBT B AT . TSRS, BRI S
BRAASLAIL, /DR eTRTE, SR B AR STGES o

Ay R R AT AR BE NS A5 B PR sL e A
B BB AR, ARSI T S B AN P S T
L, AR ERANEEE IR S, BInE
A FRAIES NS, BEs M LB TE AR A S, R
HURAR FOHE HEREA TS, W0 B T RS (R
EIEEN.
2.3 BT B A A sh S H Pk

R A a R ARG EEHB IS, [EELRN
Pk, hmis—ebkik. &5, AR RS S E
R =z AR (E B = RAE, SEUIE &M B
HURRRE B, S T BAESHIR R . Huk, TRHS
e FE TR A I R AN . T A INTIR R R
M), SRR BRI AT ENE, BEI0 T BAE= I
AN, LR R A2 T B T S s IR R T S
RS, SEETREELL N BB R R . FikE, 0

A — RGN . BERSER IR BIEHINLE], e fem
TR BA R ISR S i o

3 ARSI B A BT HIE B i E
3.1 =B EFIIBIBIESR

BT A AR SR R AL O T — ek
RS AR, BE TR, LRSS
BB, R R TR H R ITREAE T, &
W R IE SR B Al RO etk ay
TR BB (RS S FEVE FEIN

AT HARIIE &9 B i BN BE RS 15 2] A T AN v 4%
fill, EAETEREY M -NEEYE, IR eI
RSB TR S . AR RBR TR A EE | 2ERE R
FEEAELUE TR AR, W5 BTN
BT F AR BRI O], i SC B R T =L
B, EILEBTE RS (CnBoR . THEEFEERA . AR
NN ) BETE MRS B, I SR
5 EILEWENT, el (s BEIING, a8 5 TMER
ReR, WO R LB AR SRR, T R A R
FENE R IR

SRR ) 55— A~ AR SR N RS, TE
THE e AR, NSRS RIS R ARy, AR
BRI RES I s, i SRR R B B SRR A S A
B 2 Az 5, BRRLRENS N I A I H AR w2 . 24
TRz BT A EICER, A8 mImn B AL 2
SRR . T £ n] DR RS E AR N Y
e, (RIER B AR A T RN . i,
Wit TR BV I, AL n] E bk RS G, JE
TiE BBAAC IR SR . SEREAE RS, Mo E
AR K, BRI RISl S A — &k

TECPRIARETIE SNSRI A E T i
gh, BURARLE, nIRESEUTH AN sh, Nk, A
e —ANSEER TR AR, DURBISTERIRES, T
ST E B AR, HREUER T . ESh, 14T
EHMDAER RS, B ENIEERGTIERR, mER M
Worl . NITRARZRA) S, N REEEE R, BERal A2
ST HE BRI, (500, 4 TR SRR RIS 284K ki,
AGE AT DLl P SE B BT IR AS A Ry, BRI TR
B I HE AR R A N SRR

T O 2R S B A 2 il i e LR, (B 44T
Prsegd . ATl R SNSRI A (b, SR E R
BE, AIDOATH R R E MR AT . R
TR AR b, T BES PR RTINS Tk,
TR BE S 24 BT BTN, hRERS T E ARk S LB B
MIRRASHEFTITAS, ATAE Rt S R 5%, B, %
FRBURES T . S R EHSEREOR, TIEEEE nTDURTE

11



TIRGITEET - $07% - £ 094 - 2025 £ 09 A

ANRFTERIEE RN R, PRI R BT RE
A RIS RA AR 55
3.2 A I Y Y Iy P SE R

TEAEEITH R AR, pRARZh A R B S e
ATy A LN BE: R AT B . SEhE T AR HO SRS
BMERL N R I EE AT B M B RS AR
A, PRI A B T S . B A
S, BERSHACRE NN BAORAMS R A R AR, $2T)
i H SEHE RS (AR

FEVRE O, FEEEER R B —ER. TR
BB R T A R TR AR R e L e idE
ERAMH T ARG TERII . PR A S & I 1
RRAS, AN, pPERR | AT, IO T B R |
EHTRA . NEGRASERER, DR IE 4, &3 Zhr
B E bR T I H m] REETIG R &M 95 5, e S FE Y
TR, B A BER T EIRTE . W HIRR, il
S B AT DL 3 s B R AR 2 DA T H AR A A
DSS:, BPRT ARG TIR T BOR B T A 2 TR
RIFTREE, A 5 ekt

TEDH sErE AR, BB 2 H R A B SE R 2 2D
BEEE SR EEIEM. MBI L, Shrtin]ges
THRAERE . TEHPTEY, RO SO I & I A S
B0, MIAIFRE SRS H Z BN ESR . YRR
FIN, RGLRENS HEA T, PRI R LAY
R

WRERG, HEAZEMAATPIEL, Ui YR )
AR RIEIT BRI E P 4R AU TRENR, RIS R
TSR A ar . (EEEE, RBOARRAE LBk
BESRP B A . 4EiE2% M AR RREE DT T . i S
St RGEaILF I HEHEE D iim B B pA
B, IRBIIE R
3.3 B S SR 51 S

AR A BRI H R SEPRE G T O, el T
ZESE IR R AR ZIH e e, R T 4
A= ERCAIR IR, s TR B mEES
Bro 1EMETHE:, TiHE BB L SCRERERA RS,

12

NPt BB T He Lt R AR RSO ik SO XUz, s e
AHE TR EEATEER %, Bl o 1 AR RERZ I .
TEZEYE, BB SRR E A R S SR
fet TEF LRI, HIE B RE E A ]
TEFTHVEEAN . BN, J5H R AR~ SR AN
R, WD T RIIEE T ARBRES, TR T ARRIIE R AT
R

4 5i%

NI RN I s M I E BB S R R e —,
RHEFEIE A Ea AN, ARSI SEEmhE £
Fikbl o ASHRHMIET e A= ay IR B A A A,
HEBIEE . REWLH . R SRAmE TR, A
ANEETE R T — P R G BRI T, 2R SE
i, AMNEEIS IR H SRR R B A IR, RRENS
ETE SN B AR, (HRITE AR S
VeI B SEPREGIAT, Bk Tz e ARG %
M, AASRARETIE BAS IR T A 2GS, MEh
AR A A BT, S R B R A s
FIAETE N BETE FRAR BT R, HESh A RS RS F 5
sk, BREER TR RE
5% 30k
(11 S0 EETBIMER R A 2 A iy R BV TR ] K AR FrefE

1£,2025,(08):167-169.

21 FANEIFEF T TSNS HICY/) PhM %S
ARE BAVER A 2. 2025 VU iR TARGUIE A A S
[ A= 7= 7R R 3 AR A I ot SU B MR AR A A B PR A F
IRi2245 A 71;,2025:335-337

[3] FNEIEBIMBEALE LRSS AT EI S Ao m e ).
HERI,2025,34(02):166-168.

[4] B EETE RS T BIMII N R B EPCTT H 4 %L
FACE R R A [CY// o E 2525 2024 8-+ = Jm o R 4x (]
BIMAZEIRAL T RER F S & A S8 TRER AR A BR A F;
UG TEI R TR A F];,2024:179-188.

[5] SkEEZET VRS AR PR TR 5T 0] B AR
1£,2024,(24):141-144.



THRIEITEET - $07% - 8 09 # - 2025 £ 09 A DOT: https://doi.org/10.12349/edc.v7i9.7469

Research on the main body collaboration mechanism and
efficiency improvement path in the implementation of high
standard farmland projects

Likuan Wei Ruiqing Hao Ruiqiang Mu Zixuan Liu Huilei Song
Waufu Construction Group Co., Ltd., Xingtai, Hebei, 054000, China

Abstract

With the advancement of agricultural modernization, the national and local governments are continuously increasing their investment
in the construction of high standard farmland. As an important project to promote sustainable agricultural development and improve
agricultural production efficiency, the implementation of high standard farmland projects involves multiple stakeholders, including
the government, agricultural enterprises, farmers, and research institutions. An effective subject collaboration mechanism is not
only the key to successful project implementation, but also a necessary condition for improving project implementation efficiency.
This article analyzes the main body collaboration mechanism in the implementation of high standard farmland projects, explores
the current collaboration issues in project implementation, and proposes ways to optimize the main body collaboration mechanism
and improve efficiency. Research has shown that establishing an information sharing platform, improving incentive mechanisms,
strengthening technical support and training, and promoting collaborative cooperation among multiple stakeholders can effectively
improve project implementation efficiency. This article provides theoretical support for the management and implementation of high
standard farmland projects, and has strong practical guidance significance.

Keywords
High standard farmland; Subject collaboration; Efficiency improvement; Modernization of agriculture; collaboration mechanism
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Groundwater control during construction of rock and soil
collapse control project in karst area

Yao Wang Binhe Xu
Liaoning Province Geological Mineral Survey Institute Co., Ltd., Shenyang, Liaoning, 110034, China

Abstract

Karst regions typically present complex geological conditions, where construction projects for landslide control face severe
groundwater challenges such as sudden water surges, mudflows, and pipe gushing. These issues not only jeopardize construction
safety and progress but may also trigger secondary geological disasters. This study investigates groundwater management during
landslide control projects in karst areas. It first highlights the critical importance of groundwater management during construction
phases, then analyzes the unique hydrogeological characteristics of karst regions and the specific challenges encountered.
Subsequently, technical measures for effective groundwater control are explored. The research provides scientific guidance for
managing groundwater during landslide control projects in karst areas, ensuring both construction safety and environmental stability.

Keywords
karst area; collapse control project; construction period; groundwater control; technical measures
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Study on energy efficiency improvement technology and
scheme in renovation of HVAC system of existing buildings.

Qingjie Yao
Chonggqing Academy of Metrology and Quality Inspection, Chongqing, 400000, China

Abstract

The energy efficiency improvement of HVAC systems in existing buildings has become a crucial research direction in building
energy conservation. Through comprehensive investigation and energy consumption analysis of an office building’s HVAC system,
this study systematically identified key issues including equipment aging, outdated control strategies, and low energy utilization
efficiency. Based on measured data and theoretical analysis, a comprehensive renovation plan was proposed, encompassing high-
efficiency equipment replacement, variable frequency technology application, intelligent control system upgrades, and waste heat
recovery. Post-renovation, the system achieved a 32% improvement in overall energy efficiency ratio, saving 0.658 million kWh
annually and reducing carbon emissions by352 tons. The research findings demonstrate that existing building HVAC systems possess
significant energy-saving potential through scientific integration of technologies and optimized design.

Keywords

existing buildings; HVAC; energy efficiency improvement; variable frequency technology; intelligent control; energy-saving
renovation
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Analysis and improvement of quality problems of pavement
(block) engineering

Yujiang Qiu' Zhijun Guo™*

1. Nanjing Deyinglonghua Real Estate Co., Ltd., Nanjing, Jiangsu, 211100, China
2. Lianyungang Zechang Construction Engineering Co., Ltd., Lianyungang, Jiangsu, 222000, China

Abstract

In indoor and outdoor ground paving projects, there are common engineering quality problems such as cracking, hollowing, and even
large-scale loosening of the paving layer, and the causes are diverse. The author of this article has discovered and summarized from
engineering practice, combined with the construction theories of different specialties, and even explored the standardized practices,
thereby analyzing the design flaws and insufficient construction management reflected in the common quality problems of ground
paving (block materials) projects. Furthermore, improve the design concept and strengthen the construction measures to enhance the
quality of the pavement project and reduce the later maintenance costs. It can provide reference for the design and construction of
similar projects to improve the quality of engineering.

Keywords
Analysis and Improvement of Ground paving Engineering quality
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The research status and development trend of BIM application
in the field of engineering cost

Zhanping Feng
Beijing Chaoyang Tianhua Construction Group Co., Ltd., Beijing, 100000, China

Abstract

This paper aims to explore the application of BIM in the field of engineering cost. The research method is to comprehensively
analyze the existing research results and practical applications in this field. The results show that in terms of research status, BIM has
been gradually applied to all stages of engineering cost, but there are problems such as poor information transmission and difficult
data sharing. In the development trend, BIM will be deeply integrated with the whole life cycle cost management to realize the
seamless connection and dynamic control of each stage ; in-depth integration with big data and artificial intelligence technology to
achieve intelligent automation of cost management ; the degree of standardization and normalization is continuously improved to
solve the problem of data interaction ; the application of green cost management is expanded to help the sustainable development of
the construction industry. The conclusion shows that BIM has a broad application prospect in the field of engineering cost, and its
development trend will promote the transformation of engineering cost management to an efficient, accurate and green direction.

Keywords
BIM ; engineering cost ; development trend
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Research on the Causes and Control Strategies of Concrete
Cracks

Wuyilang Zhang Xiaohua Wu’

1. Rugao Water Conservancy Construction and Installation Engineering Co., Ltd., Nantong, Jiangsu, 226500, China
2. Rugao Municipal Water Conservancy Hub Management Center, Nantong, Jiangsu, 226500, China

Abstract

Concrete cracking is one of the common problems in construction engineering, which seriously affects the safety and durability of
structures. This article combines specific engineering examples to systematically analyze the causes of concrete cracks from five
dimensions: design, materials, mix proportion, construction and maintenance, and use. Targeted control measures such as design
optimization, material selection, mix proportion adjustment, and construction management are proposed. Research has shown that
through the coordinated implementation of multiple links and the implementation of comprehensive control strategies, the occurrence
rate of concrete cracks can be effectively reduced, providing reliable references for the prevention and control of concrete cracks in
engineering practice and having important significance for ensuring engineering quality.

Keywords

concrete cracks; Cause analysis; Control measures; engineering application
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Application of intelligent operation and maintenance
technology of building fire control facilities in aerospace
buildings

Pei Mao Hanli Zheng
China Aerospace Construction Group Co., Ltd., Beijing, 00071, China

Abstract

With the advancement of aerospace engineering, the scale and functionality of aerospace buildings have become increasingly
complex, imposing higher demands on the reliability and operational efficiency of fire protection systems. This paper explores
the application of intelligent operation and maintenance (O&O) technology in aerospace architecture, analyzes the unique
characteristics of fire safety systems in these facilities and the limitations of traditional maintenance methods, and elaborates on
the technical framework and key technologies including IoT, big data, and artificial intelligence. Practical case studies demonstrate
the effectiveness of these technologies, while future development trends are outlined. Intelligent O&O technology can significantly
enhance the reliability and operational efficiency of fire protection systems in aerospace buildings, ensuring robust fire safety
compliance.

Keywords
space architecture; fire control facilities; intelligent operation and maintenance; Internet of Things; big data
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Safety evaluation of crack propagation control and reinforced
concrete reinforcement of highway bridge cap girder

Lan Zhang
Hubei Provincial Communications Planning and Design Institute Co., Ltd., Wuhan, Hubei , 430051, China

Abstract

With the extended service life of road and bridge structures, beam cracks in highway bridge girders have become increasingly
prevalent, posing critical challenges to structural safety and durability. This study focuses on crack control technologies and external
wrapped reinforced concrete (ECRCC) reinforcement techniques. The research begins by analyzing root causes of cracking, including
material properties, environmental factors, and load effects. Advanced monitoring technologies are then employed to dynamically
track crack propagation, enabling real-time assessment of crack development and formulation of targeted solutions. ECRCC
technology has gained widespread adoption due to its operational convenience and cost-effectiveness. Field application studies
demonstrate that ECRCC reinforcement significantly enhances girder load-bearing capacity and extends service life. Experimental
verification confirms that this method effectively improves girder performance, ensuring more durable service.

Keywords
Highway bridges; Girder girders; Crack propagation control; External wrapped reinforced concrete; Structural safety evaluation
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Research on the application of BIM technology in the
dynamic control of construction schedule

Weiyu Cai
China Coal Special Borehole Co., Ltd., Anhui, Hefei, 230001, China

Abstract

In the digital transformation of the construction industry, the need for refined construction progress control has become increasingly
prominent. Traditional methods relying on 2D drawings and manual management suffer from information gaps and delayed
responses, leading to significant project schedule risks. This paper explores the practical value of BIM technology in dynamic
construction progress control. The theoretical analysis examines how BIM’s visualization and integration capabilities align with
real-time management requirements. Practical applications demonstrate four-dimensional (4D) progress modeling, real-time data
tracking, deviation alerts, and multi-party collaboration. Through a super high-rise project case study, BIM technology is validated
to effectively shorten timelines, reduce costs, and enhance coordination efficiency. Targeted optimization strategies are proposed to
address cost, talent, and standardization bottlenecks in technical implementation, providing practical references for advancing digital
upgrades in construction progress management.

Keywords
BIM technology; construction; schedule control; dynamic management; collaborative optimization
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Research on intelligent construction collaborative management
and efficiency optimization of buildings based on BIM
technology

Xihua Gao

Yunnan Construction Investment Seventh Construction Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

In the intelligent transformation of construction industry, the increasing complexity of multi-party collaboration, cross-disciplinary
coordination, and multifaceted challenges during construction phases has rendered traditional collaborative management models
inadequate for enhancing project efficiency. Leveraging its core strengths in visualization, parametric design, and collaborative
workflows, BIM technology has emerged as a pivotal solution to break down construction coordination barriers and optimize
management efficiency. This study focuses on intelligent construction practices in the context of building automation, exploring
BIM’s application pathways for collaborative management and efficiency enhancement. Addressing current challenges in construction
coordination systems, the paper systematically outlines BIM implementation strategies across organizational collaboration,
information sharing, process optimization, as well as progress, quality, and cost control management. By analyzing the current
status and pain points of construction coordination, this research provides both theoretical foundations and practical guidance for
construction enterprises to leverage BIM technology in elevating collaborative management capabilities and achieving operational
efficiency upgrades.

Keywords
BIM technology; construction; collaborative management; efficiency optimization; intelligent construction
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Innovative application of electrochemical corrosion principle
in cathodic protection control of oil and gas pipeline

Minfei Ai Jie Zou Lingxiang Wang
Huazhong Branch of National Oil and Gas Pipeline Network Group Co., Ltd., Qianjiang, Hubei, 433100, China

Abstract

This study focuses on the oil and gas pipelines operated by China Pipeline Network Group Central China Company (Wuhan, Hubei
Province), exploring innovative applications of electrochemical corrosion principles in cathodic protection control. By integrating
electrochemical corrosion mechanisms with polarization theory, it identifies challenges in traditional cathodic protection systems,
including potential imbalance, lagging regulation, and stray current interference. Three novel approaches are introduced: 1) Dynamic
potential threshold setting based on corrosion current density ensures precise protection potential alignment; 2) Adaptive regulation
of cathodic protection current through soil resistivity monitoring enhances real-time adjustment responsiveness; 3) Suppression of
stray currents caused by multi-electrode coupling maintains stable protection potentials. Quantitative analysis using Tafel equations
and polarization resistance formulas establishes control parameters validated by field data. These innovations significantly improve
the compliance rate of pipeline cathodic protection potentials, providing an efficient and intelligent technical solution for corrosion
prevention in oil and gas pipelines.

Keywords
electrochemical corrosion; cathodic protection; polarization theory; dynamic control
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Fault analysis and proposed measures for adjusting the
camera excitation system together

Shengchun Liu' JieZhang® Guobin Shang' Bing Xu' Fei Ma'

1. Qinghai Dehong Electric Power Technology Co., Ltd., Xining, Qinghai, 810000, China
2. State Grid Qinghai Electric Power Company Electric Power Science Research Institute , Xining, Qinghai, 810000,
China

Abstract

Synchronous phase-shifting camera is essentially a device that operates without mechanical load and no-load. The active power
absorbed from the power grid during its operation is only used to supply the motor’s own losses, such as iron core losses and winding
copper losses. Therefore, it always operates under conditions close to zero electromagnetic power and zero power factor. Its core
function is to optimize the reactive power balance of the power grid and improve the quality of system power supply. The power
supply and its ancillary equipment that supply the excitation current of the synchronous generator together constitute the excitation
system. Among them, the automatic excitation regulator plays a significant role and is crucial for improving the stability of parallel
units in the power system. With the continuous development of modern power systems, the stability limit of units is decreasing,
which further promotes the continuous innovation of excitation technology to better adapt to the operational needs of the power grid
and ensure reliable power supply of the system.

Keywords
adjust the camera; Excitation; Measures
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Research on dredging construction technology in shallow
beach and shoal areas

Xiaoliang Fan

China Electric Power Construction Group Fifteenth Engineering Bureau Co., Ltd., Xi’an, Shaanxi, 710000, China

Abstract

This paper takes the dredging project in the shallow coastal beach area as the research object, focusing on the suction dredger
construction, systematically analyzing its process characteristics, parameter optimization and environmental adaptability. Through
measured data and case verification, the construction parameter combination and process improvement scheme of the suction dred
suitable for beach area are proposed. The results show that in muddy beach, when the cutter speed is controlled at 15-20r/min, the
mud concentration is at 15%-20%, and the discharge distance is optimized to 3-5km, the comprehensive efficiency is increased
by more than 30%. At same time, the impact of construction on the environment can be reduced and the survival rate of benthic
organisms and the water quality can be guaranteed by ecological barriers, flocculant and other measures. The research results take
into account the construction efficiency and ecological protection, and can provide technical reference for the same type of shallow
coastal beach dredging project

Keywords
shallow beach shoal; cutter suction dredger; dredging process; parameter optimization;
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Summary and Application Research on the Dismantling
and Reconstruction Construction of Double-Layer Shell-
Type Grid Structures

Jianguo Ji' Jiejun Zeng’

1. China State Construction Harbor Construction (Shenzhen) Co., Ltd.., Shenzhen, Guangdong, 518000, China
2. China Minmetals 23 /& Construction Group Co., Ltd., Changsha, Hunan, 410000, China

Abstract

With the development of urbanization, grid structures are widely used in various roof structures, and the quantity and structural forms
of grids are constantly increasing. As an important form of long-span spatial structures, current grid projects mainly focus on new
construction and reinforcement, and there are few cases of dismantling and reconstructing the original double-layer shell-type grid
structures. Currently, there are no specific construction specifications in China for the dismantling and reconstruction of double-layer
shell-type grid structures. The technical levels of construction teams vary, and some projects adopt a rough management approach of
“dismantling while inspecting.” This paper summarizes and conducts application research on construction techniques, construction
processes, quality, safety, and other aspects based on completed construction cases.

Keywords
Double-layer shell-type grid structure; Dismantling and reconstruction construction; Temporary support; BIM technology
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Application of engineering technology innovation in
construction management

Zhongguo Zhao
General Technology Group Engineering Design Co., Ltd., Jinan, Shandong, 250000, China

Abstract

As a vital component of the national economy, the construction industry plays an indispensable role in driving socioeconomic
development. This paper explores the significance of engineering technology innovation in construction management, analyzing how
technological advancements in this field have become crucial for enterprises to gain competitive advantages amid social progress
and intensified market competition in the new era. The article elaborates on innovations in management philosophies, operational
models, and organizational structures within construction practices, while introducing the application of BIM information technology.
Furthermore, it provides in-depth research into the latest developments in concrete engineering, steel structure technology, and
waterproofing construction techniques. Through comprehensive analysis of these aspects, this study aims to offer systematic
theoretical references and technical support for relevant fields.

Keywords

engineering technology innovation; construction management mode; BIM information technology; construction project quality
control
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Discussion on Wastewater Treatment and Quality Improvement
and Efficiency Enhancement in Wastewater Treatment Plants
Based on Advanced Treatment Processes

Honglei Miao Yanan Wang
Shandong Light Industry Design Institute Co., Ltd., Jinan, Shandong, 250014, China

Abstract

In the context of the continuous intensification of water resource shortage and the gradual acceleration of urbanization, sewage
treatment systems are playing an increasingly crucial role in promoting the recycling of water resources and ensuring water
environmental security. In the field of nitrogen, phosphorus and trace pollutant removal, traditional secondary treatment processes
have exposed certain limitations. It is quite difficult for them to meet the requirements of high-standard discharge and water quality
reuse. Advanced wastewater treatment processes that integrate physical and chemical enhancement, biological enhancement, and
green resource utilization can effectively reduce residual pollutants in tail water and promote the comprehensive recovery of nutrients
and energy from sludge. It not only provides renewable raw materials for downstream industries and agriculture, forming a multi-
dimensional cycle model of water, matter and energy, but also optimizes the effluent quality, reduces the load of nutrients and
greenhouse gas emissions.

Keywords
Sewage treatment plant; Advanced processing technology; Sewage treatment; Improve quality and increase efficiency
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Experiment Study on Welded joints of Magnesium Alloy
Thin Sheets by Galvo Laser Weld

Zaihang Ao' Shouwu Wang’ WeiShi' Fuzhong Yin' Shuhao Fu'

1. Guizhou Aerospace Tianma Electromechanical Technology Co , Ltd., Zunyi,, Guizhou, 563000, China
2. Unit of the Chinese People’ s Liberation Army, Zunyi, Guizhou, 563000, China

Abstract

This study conducts experimental research on the weldability of magnesium alloy thin sheets, taking the butt welded joints fabricated
by galvo laser welding of extruded magnesium ally (AZ31B) thin sheets with a thickness of 1.5mm as the research object. This
paper carries out an analysis on the causes, influencing factors and preventive measures of porosity and voids generated during the
galvo laser welding process. The microstructures and defect morphologies of the welded joints were analyzed using analytical tools
such as optical metallographic microscopes, scanning electron microscopes (SEM), and energy dispersive spectrometers (EDS).
The experiment revealed the presence of hydrogen pores and keyholes in the welded joint. The heat-affected zone(HAZ) was
relatively narrow, with significant aggregation of aluminum(Al) elements at the grain boundaries in the fusion zone. The weld metal
microstructure consisted of fine equiaxed grains, and there was no obvious tendency of preferential aggregation for any elements in
the weld zone.

Keywords
Magnesium alloy thin plate; Galvanometer laser welding; Microstructure; Porosity; Preventive measures
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Preliminary exploration of the application of task
classification codes in project schedule management-Taking
the application in a large-scale international engineering
project as an example

Liang Tang Wei Li Yuntao Luo
Wuhuan Engineering Co., Ltd., Wuhan, Hubei, 430223, China

Abstract

To address the challenges posed by the complexity of management tasks in large-scale engineering projects and the diverse
management needs of various stakeholders, the design and application of activity classification codes will significantly enhance the
efficiency of project schedule planning and tracking, providing innovative strategies for progress management in large projects.
This paper, drawing on the author’s practical exploration and innovation in the field of large-scale engineering project management,
systematically examines the design of activity classification codes and their application in various aspects of project management,
including project planning, project schedule planning, execution, and maintenance management. It effectively addresses issues such
as interface management among multiple consortia and differences in needs among various stakeholders, significantly improving the
efficiency of schedule planning and tracking. The aim is to provide practical references for Chinese engineering companies to achieve
“digital management” and comprehensive improvement in project management levels.

Keywords

engineering management; schedule management; Primavera P6; activity classification code
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Research on municipal infrastructure renovation technology
under the background of urban renewal

Wanhua Lu
Xi ‘an Western Airport Group Construction Engineering Co., Ltd., Xi’ an, Shaanxi, 710000, China

Abstract

Against the backdrop of accelerating urban renewal,the functional limitations and aging of traditional municipal infrastructure have
become increasingly prominent,emerging as key bottlenecks restricting urban spatial regeneration and high-quality development.
Municipal infrastructure such as roads,pipelines,energy supply,and drainage systems often suffers from dispersed layouts,insufficient
capacity,high energy consumption,and poor adaptability,making it difficult to support the intensive development and multifaceted
functional demands arising from urban renewal. A systematic diagnosis of the current status of municipal infrastructure,combined
with the higher requirements of urban renewal for infrastructure load-bearing capacity,adaptability,and sustainability,highlights
the need to explore comprehensive renovation approaches that are intensive,efficient,eco-friendly,and resilient.By implementing
integrated spatial planning,coordinated underground pipeline systems,embedding green ecological facilities,and building intelligent
management platforms,the overall performance of municipal infrastructure can be significantly enhanced,providing a solid foundation
for urban renewal.

Keywords

urban renewal;municipal infrastructure;renovation technology;ecological resilience;intelligentization
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Research on integrated design of community embedded
elderly care service facilities

Suning Jiao
Guangzhou Urban Construction Vocational College, Guangzhou, Guangdong, 510925, China

Abstract

As China transitions from mild to moderate aging, the pressure on elderly care services continues to intensify. Community-embedded
elderly care services, which integrate home-based, community-based, and institutional care resources, have gained prominence for
their personalized, convenient, and efficient nature. The Lingnan region, characterized by high urban density, a pronounced humid-
heat climate, and accelerating population aging, has made integrated design of community-embedded elderly care facilities a crucial
breakthrough for meeting its aging population’s needs. This paper explores systematic integration pathways for spatial and functional
coordination in community-embedded elderly care facilities, drawing on Lingnan’s distinctive community-based elderly care features
and practical experiences.

Keywords
community; embedded elderly care services; facilities; integrated design; key points
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A Comparative Study of Lighting Construction Techniques in
Thick-walled Tibetan Watchtower Temples and Romanesque
Churches

Wei Xiong
Lhasa Municipality Design Group Co., Ltd., Lhasa, Xizang, 850032, China

Abstract

As tangible embodiments of human spiritual beliefs, the lighting design of religious architecture profoundly reflects different
civilizations’ wisdom in constructing sacred spaces. Tibetan watchtower temples and Romanesque churches, as typical representatives
of Eastern and Western religious architecture respectively, both employ thick-walled structures as their main framework yet exhibit
striking contrasts in lighting techniques and cultural expressions. Comparative analysis reveals that these findings not only deepen
our understanding of the technological history of religious architecture but also provide cross-cultural inspiration for contemporary
sustainable design: Technically, emphasis should be placed on optimizing the synergy between regional environments and structural
systems; Culturally, it is essential to establish correspondence between spatial forms and spiritual aspirations, ultimately achieving an
organic integration of functional efficiency, technical rationality, and cultural value.

Keywords
Tibetan-style watchtower temple; Romanesque church; thick wall lighting; structure-cultural dual dimension; light environment of
religious buildings
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Key Technologies for Static Non destructive Cutting and
Demolition of Structural Demolition Projects

Gongsheng Li Zewang Liu

China Construction Eighth Engineering Division Zhejiang Construction Co., Ltd., Jiangsu Business Unit, Nanjing, Ji-
angsu, 200092, China

Abstract

Against the backdrop of rapid urban renewal, existing building renovation projects are facing prominent challenges such as complex
structural forms, tight construction schedules, and safety risk control. This article takes the Nanjing Youth Olympic City Living Room
Project as the research object, and systematically studies the key technical system of static non-destructive cutting demolition for the
special demolition requirements of steel-concrete and steel frame hybrid structures.

Keywords
structural demolition; Non destructive cutting; Static dismantling; Steel reinforced concrete; Load control
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Coordination design and risk prevention of horizontal
and vertical alignment of highway intersections under
mountainous terrain conditions

Yanyun Chen
Gansu Provincial Transportation Planning Survey and Design Institute Co., Ltd., Lanzhou, Gansu 730030, China

Abstract

This article studies the coordinated design and risk prevention of horizontal and vertical road intersections in mountainous areas.
Firstly, the importance of mountainous highways for regional development and the design difficulties and risks brought by complex
terrain are discussed. It is clear that literature research, case analysis, and field research methods are used, and there are innovations
in humanized design and multi-source information fusion risk assessment. Further analyze the impact of mountainous terrain (with
large undulations, complex geology, and variable climate) on the design of horizontal and vertical alignment, as well as the key points
of each alignment design. Take a mountain road at the edge of the southwest the Yunnan-Guizhou Plateau as a case to optimize the
original design and verify its improvement in safety, comfort, economy and environmental protection. Then identify four types of
risks and establish a risk assessment system using AHP and FTA. Finally, prevention and control measures are proposed from three
aspects: engineering technology, management, and emergency response. The research shortcomings are pointed out, and the prospect
is to deepen research by combining GIS, GPS, and other technologies.

Keywords

mountainous roads; Risk prevention and control; Case optimization; Emergency rescue system
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Research on Stability Control and Support Optimization
of Tunnel Surrounding Rock under Complex Geological
Conditions

Yanghua Chen
Foshan Miaohui Engineering Design Co., Ltd., Foshan, Guangdong, 528100, China

Abstract

Against the backdrop of infrastructure construction advancing towards complex geological regions, the stability of tunnel
surrounding rock has become a key factor affecting engineering safety and quality. Under complex geological conditions, the
mechanical properties of surrounding rocks are characterized by significant nonlinearity, anisotropy and uncertainty, which can
easily lead to disasters such as deformation, collapse and water gushing, threatening the safety of construction and operation. This
paper systematically analyzes the types and causes of rock instability in complex geological tunnels, sorts out the deformation
characteristics and disaster evolution laws under the action of multiple coupling, and assesses the adaptability and deficiencies of
conventional and new support technologies. Based on theoretical research, numerical simulation and engineering cases, a stability
control strategy centered on advanced prediction, zoned and graded support, information management and dynamic adjustment is
proposed. Research shows that fine geological analysis and adaptive support optimization are the key paths to enhancing the safety
and economy of complex geological tunnel projects.

Keywords
Complex geological conditions; Tunnel engineering; Stable surrounding rock; Support optimization; Numerical simulation
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Analysis on construction management evaluation system
construction and application of green construction

Mingzeng Ding
Rizhao Tiantai Construction and Installation Engineering Co., Ltd., Rizhao, Shandong, 276800, China

Abstract

As a crucial implementation of sustainable development concepts in the construction industry, green construction has become
a pivotal measure driving the sector’s green transformation and high-quality development. To address pressing issues such as
environmental pollution and excessive resource consumption in the construction industry, establishing a scientific, systematic, and
actionable green construction management evaluation system has become imperative. This paper examines China’s current progress
in green construction, outlines the theoretical foundations and practical requirements for management evaluation, explores principles
for constructing evaluation index systems, indicator selection methods, and weighting allocation techniques, and proposes a system
design based on Analytic Hierarchy Process (AHP) and Fuzzy Comprehensive Evaluation Method (FCEM). Through real-world
engineering case studies, this research demonstrates the effectiveness of the evaluation system in project management and green
performance enhancement. The findings indicate that a scientifically grounded green construction management evaluation system
can significantly improve project sustainability levels, providing robust support for industry-wide green development initiatives and
policy formulation.

Keywords
Green Construction; Management Evaluation; Indicator System; Sustainable Development; Engineering Case Studies
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Prevention and Technical Application of Corrosion Hazards

in Qil Pipeline
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Abstract

In the process of oil and gas transportation, scaling, blockage, corrosion, and wax deposition are the three major hazards, especially
in water injection and blending pipelines. Non excavation repair and protection technology for pipelines has played a huge role in the
field of oil and gas fields in recent years, with significant economic and social benefits, and has attracted increasing attention. This
article combines the application of the “rotating airflow method” non excavation repair technology in oil and gas pipelines to analyze
its economic and social benefits, in order to provide reference for enterprises to save energy, reduce consumption, control hidden

dangers, and strengthen safety and environmental management.

Keywords

corrosion; Scaling; analysis; Rotating airflow technique; Repair and reconstruction; Hidden danger management; Energy conservation

and consumption reduction; economic benefits
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Research on the Impact of Prefabricated Buildings Based
on Multi-source Heterogeneous Data Fusion on Real Estate
Costs

Lanfen Wang
Hangzhou Xinzhu Real Estate Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

Prefabricated buildings, as an important development direction of the modern construction industry, have gradually attracted
the attention of the real estate industry due to their advantages of high efficiency, greenness and standardization. With the rapid
development of information technology, the integrated application of multi-source heterogeneous data provides new ideas and
methods for the cost management of prefabricated buildings. Based on the theory of multi-source heterogeneous data fusion, this
paper systematically analyzes the mechanism of prefabricated buildings in the cost control of real estate projects and explores how
data fusion technology optimizes cost prediction, risk management and control, and resource allocation. Through the integration and
analysis of data on the production, transportation, installation and management of prefabricated buildings, the substantive impact on
reducing real estate costs is revealed. Combining typical cases and empirical research, the application effect and existing challenges
of multi-source heterogeneous data fusion are demonstrated.

Keywords
Multi source heterogeneous data; Prefabricated buildings; Real estate costs; Data fusion; Cost Management
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Integration and Optimization Strategies for Electrical
Automation Systems in Prefabricated Buildings

Qi Luo
China Resources (Shenzhen) Co., Ltd., Shenzhen, Guangdong, 518055, China

Abstract

Prefabricated buildings are rapidly developing under the wave of industrialization and digitalization, with their electrical automation
systems becoming a critical technological link due to high integration and complex control logic. This paper explores integration
and optimization pathways for electrical systems in prefabricated buildings from three dimensions: system architecture, control
strategies, and information management. By integrating BIM and IoT, a closed-loop information system covering the entire lifecycle
of “design-manufacturing-construction-operation” is established to achieve multi-system coordination and dynamic control. Through
project implementation and simulation verification, the results show that this solution can reduce comprehensive energy consumption
of electrical systems by approximately 18%, shorten construction cycles by 20%, and improve control response time by 25%. The
research provides technical support and engineering references for intelligent integration and industrial promotion of electrical
automation systems in prefabricated buildings.

Keywords
prefabricated construction; electrical automation; system integration; control strategy; BIM
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Exploring localized barrier-free design in elderly-friendly
services in urban-rural fringe areas during urbanization: A
case study of Ordos City

Na Zhang
College of Fine Arts and Design Jining Normal University, Ulangab, Inner Mongolia, 012000, China

Abstract

During the 14th Five-Year Plan period, national policies have promoted the transformation of elderly care services from “basic
guarantee” to “inclusive sharing”. In response to this strategy, Ordos City has issued relevant action plans to build a multi-level
elderly care service network, providing diversified services for the elderly in urban-rural fringe areas. As a transitional zone
between urban expansion and rural transformation, the urban-rural fringe of Ordos presents complex characteristics such as spatial
fragmentation, population mobility and fragmented service supply. Existing barrier-free facilities suffer from the problem of
“isolation”, while existing research has paid insufficient attention to this area. In line with the consensus in the field, barrier-free
design needs to break through the limitations of standardized norms, and localized adaptation is the key to resolving the contradiction
between resource constraints and diverse needs in urban-rural fringe areas. Based on the framework of “design-side solutions -
demand-side segmentation - industry-side collaboration”, this study adopts interdisciplinary methods such as field surveys and case
studies to construct a modular and low-cost barrier-free design and elderly-friendly service system, providing a systematic practical
path for solving relevant problems in the urban-rural fringe of Ordos.

Keywords
Urban-rural fringe; Barrier-free design; Elderly-friendly service; Localized adaptation; Ordos
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Research on the Operational Efficiency and Cost-effectiveness
of Construction Robots in the Construction of Main Structures

Xin Liu
Qingdao Guoxin Construction Investment Co., Ltd., Qingdao, Shandong, 266000, China

Abstract

Currently, the construction industry is confronted with issues such as labor shortage, low efficiency in the construction of main
structures, and great difficulty in cost control. Intelligent construction has become the core direction of industry transformation.
However, the efficiency and cost-benefit mechanism of construction robots in this field has not yet been systematically recognized.
This paper discusses the application scenarios and core technologies of construction robots in the construction of main structures.
It analyzes the mechanism of improving operation efficiency from three aspects: technical characteristics, process optimization,
and collaborative mechanism. It constructs a cost-benefit mechanism for dynamic cost optimization and benefit transformation,
and explores the cost-benefit improvement mechanism, with the aim of providing a reference for construction enterprises to apply
construction robots.

Keywords
Construction robot; Main structure construction; Work efficiency; Cost-eftectiveness
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