& T #5184

www.viserdata.com ENGINEERING CONSTRUCTION TECHNOLOGY {

W FEAf: Viser Technology Pte.Ltd. m ISSN 2972-4058(online) 2972-404X(print)

R EZ1M (CNKI) UWSEHAT
RCCSEA iz > F AR HAT)




2HA QT

WERI S EPRA S Viser Technology Pte. Ltd. )BRIIFHINE, S—
RSN EEMESHLIFREN., BIAE—XE8RaEXRRA.
BERERNUBERNBDN, BEFEMARPEIET., KX LSE
5% AMEBEBNERAT. TR “EBRKRNIL, BHFAZR R
=, SERMIBIRR, RNARTREBERIL SRENSIEXR. B
FHOeIHT, it “BH-ME" NARGE, ILEPE. FHIVEAM, B5
IR, FFPERIDTLNERRTHE. RIMNBEREEREWK. FE&
NARER, AHEE ‘BN, BNE, 881" NEWXFRE,
Hm—mR, H—K “Bl. BR. BRE" BEIFELRE.

Viser Technology Pte. Ltd. was founded in Singapore with branch
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around the globe. Despite being a young company, Viser is actively
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with them. We also have a group of experienced editors and publishing
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Research on the Application of Intelligent Technology in Building Water Supply and Drainage
Monitoring System

CUI Le
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the continuous development of the construction industry, the intelligent upgrade of building water supply and drainage
systems has become the key to improving building performance. The article explores the current application status, advantages,
challenges, and response strategies of intelligent technology in building water supply and drainage monitoring systems. Research has
found that intelligent technology, through sensor networks, automated control, and data analysis, significantly improves the operational
efficiency and reliability of systems, and reduces maintenance costs. In the future, with the continuous advancement of technology,
intelligent water supply and drainage monitoring systems will be more perfect, providing strong support for the sustainable

development of buildings.

Keywords: intelligent technology; building water supply and drainage; monitoring system; system integration; data safety
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Discussion on the Application of Construction Cost Control Method Based on BIM Technology

WU Peisheng *, CHEN Mingdong 2, SHEN Zhuang?, LI Shuai
1. Gansu Construction Vocational Technology College, Lanzhou, Gansu, 730000, China
2. CSCEC Xinjiang Construction & Engineering (Group) Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: With the rapid development of the construction industry and the expansion of construction project scale, effective control of
construction costs is crucial for improving project economic benefits. Building Information Modeling (BIM) technology is an
integrated information management tool that utilizes digital and three-dimensional building models to achieve multi-disciplinary
collaborative design and construction management, greatly promoting the refinement and intelligent management of the construction
process. The article comprehensively explores the specific application methods of BIM technology in construction cost control,
focusing on the analysis of practical strategies in construction budget, schedule and cost integration management, and change
management. Corresponding implementation processes are also constructed. Through in-depth exploration of the theory and practice
of BIM construction cost control methods, we hope to provide construction enterprises with scientific and reasonable cost control ideas
and operational paths, promote the transformation of construction management towards digitization and intelligence, and improve the

overall efficiency and competitiveness of projects.

Keywords: BIM technology; construction cost control; control method
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Optimization Analysis of Lifting Path and Scheme for Large Steel Structures Based on Actual
On-site Conditions

JIANG Yufeng, HUANG Zhiguang, PAN Qintao
CRRC Changzhou Tech-Mark Industrial Co., Ltd., Changzhou, Jiangsu, 213000, China

Abstract: In the process of modern shipbuilding and outfitting, the hoisting of large steel structures is an important link that
determines the key node construction period and construction safety. Due to the complex structure of the ship, limited working space,
special water environment, and strict safety requirements, it is necessary to optimize the lifting path and operation plan based on a
thorough assessment of the site conditions. The article focuses on shipyards and ship construction sites, and combines core factors such
as lifting equipment layout, component transportation path, lifting sequence, and multi equipment collaboration to systematically
explain the design principles and optimization techniques of lifting paths. Multiple scheme comparison and dynamic adjustment
strategies are proposed, which are applicable to various types of ship construction and large-scale outfitting installation scenarios,
effectively improving the safety and construction efficiency of lifting operations, and providing technical support for achieving
high-quality, high-efficiency, and controllable ship construction.

Keywords: steel structure hoisting; shipyard site; path optimization; lifting plan; homework collaboration
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Application Analysis of Reinforcement Construction Technology for Road Bridge Transition Section

LI Faxin
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: With the rapid development of road and bridge engineering construction, the reinforcement work of the transition section of road
and bridge has received increasing attention. Due to the stiffness difference between the bridge deck and the roadbed, it is easy to cause
phenomena such as bridge head jumping in the transition section of the road and bridge, which affects the safety of road and bridge use.
Therefore, effective reinforcement construction techniques should be effectively adopted to solve various common disease problems and
ensure the overall performance of the road bridge transition section. This article will conduct in-depth research on the reinforcement
construction technology of road and bridge transition sections, analyze common disease problems and their causes, analyze the reinforcement
construction design of transition sections, and focus on exploring the practical application of reinforcement construction technology.
Keywords: road and bridge transition section; reinforcement construction technology; grouting technology; pile-board structure
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Research on the Interconnection and Operation Technology of Urban Rail Transit and
Suburban Railway

LI Tianran
Chongging Transportation Construction Management Co., Ltd., Chongging, 401120, China

Abstract: The seamless operation of urban rail transit and suburban railways has become a necessary path to promote the integration
of the four networks in urban rail transit. In recent years, the operating mileage of urban rail transit in various cities has continued to
grow, objectively reflecting the urgency of achieving integrated operation of urban rail transit and suburban railways. Guided by the
basic principles of interconnectivity, building interconnected operation models for different forms of transportation requires increased
investment in material resources and infrastructure, and cannot be without the support of artificial intelligence modeling technology.
This article mainly discusses the feasibility strategy of establishing an interconnected train operation mode based on the actual
situation of the operation of urban rail transit and suburban railways.

Keywords: urban rail transit; suburban railway; integrated operation; interconnection technology
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Discussion on Channelization and Safety Design of Road Traffic Intersection

PENG Yiging
Yancheng Transportation Planning and Design Institute Co., Ltd., Yancheng, Jiangsu, 224000, China

Abstract: Traffic channelization design is a measure that utilizes various traffic assistance methods to guide pedestrian and vehicle
traffic behavior, enabling various types of road users to move in an orderly manner according to traffic rules. The channelization and
safety design of road traffic intersections play an important role in improving intersection traffic efficiency, reducing traffic accidents,
and enhancing traffic safety rates. Based on this, this article starts from the actual situation, first analyzes the form division and traffic
capacity of road intersections, and then clarifies the optimization ideas and processes of traffic organization at road intersections.

Finally, targeted measures for channelization and safety design of road traffic intersections are proposed for reference.

Keywords: road intersection; canal design; safety design
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Innovative Management Analysis of Road and Bridge Construction Management Process

WANG Tengjun
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: The construction management task of road and bridge engineering in the new era is relatively arduous, requiring
comprehensive management of construction site equipment, materials, personnel, etc., to effectively ensure construction quality and
efficiency, and promote efficient construction of road and bridge engineering. In order to further improve the quality of construction
management in road and bridge engineering, construction units need to introduce scientific management methods in construction
management, continuously innovate construction management, thereby enhancing the overall management level of construction and
optimizing the economic and social benefits of road and bridge engineering. This article will conduct in-depth research on innovation
in road and bridge construction management, analyze the characteristics of road and bridge construction management, and focus on
exploring countermeasures for innovative management of road and bridge construction by combining common problems in current

road and bridge construction management.

Keywords: road and bridge engineering; construction management; innovation management; digital technology
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High-temperature Molten Reduction of Copper Slag for Copper-iron Alloy Production

HUANG Weijun *?, LIU Yajing *
1. School of Materials Science and Engineering, Hebei University of Engineering, Handan, Hebei, 056038, China
2. Institute of Resources and Ecological Environment, Baotou Rare Earth Research Institute, Baotou, Inner Mongolia, 014030, China

Abstract: An innovative technology for the direct reduction of copper slag was studied while smelting Cu-Fe alloy by carbon to
recover the main valuable elements from the copper smelting slag. Meanwhile, the recovery rates of copper and iron increased with the
increase of reaction time, reaction temperature, and reduction agent. In order to obtain good element yield, the optimum conditions for
reducing copper and iron from the molten copper slag were determined to be 1500 °C, 14 wt% C, 20~25 wt% CaO, and 60~80 min.
The recovery rates of iron and copper reached about 90% and 85%, and the contents of iron and copper in alloy reached about 91~93
wt% and 5~7 wt%, respectively. The tailing was mainly composed of Ca;Si;O, Ca(Mg, Al)(Si,Al),O, and S;0,, which could be used

as a raw material for cement and pelletizing.

Keywords: molten copper slag; Cu-Fe alloy; recovery rate; direct reduction
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[BEVFER T KA LRI R A EM ORI K, MRKKAERTEFE, TEXEESEOBERTNEFNG BHERE.
VAT B ERBREG—F, RRAEAF, GAMBHRE. ILiE, FARKSFRLE, TEAEFRERALE P, KR
AR, REFE, TSHNERESFRETAEE, BIUASTAT KRS EAFNEL I E A LR, otz
EZRAEERRERS MR L, FIZT —EFHEMHRLASEMRIL, ATAHTRIEE, BiLihirbdmist. £&ENFRAE
HILEHRAFHE, BRFBILRRFITHE—FLETRERGAZTETIEREZ,
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DOI: 10.33142/ect.v3i7.17178 PESES: TFI77 XERFRIRED: A

Research on Optimization and Quality Control of Anti corrosion Process for Cast Pipe Cement
Mortar Lining

YAO Sijun
Angang Group Yongtong Ductile Cast Iron Pipe Co., Ltd, Anyang, He’nan, 455000, China

Abstract: With the continuous increase in the usage time and water quality requirements for pipes in urban water supply and industrial
distribution systems, the focus of engineering attention has shifted to the anti-corrosion performance of the inner wall of cast iron pipes.
As one of the mainstream anti-corrosion technologies for cast pipes, cement mortar lining has the advantages of easy material
availability, convenient construction, and high durability. However, in practical applications, there are still quality hazards such as
uneven coating, cracking, hollowing, and even delamination. Based on the analysis of the current construction process of cement
mortar lining, a thorough analysis of its main technical difficulties and quality impact points has been conducted. A set of process
optimization methods covering reasonable optimization of material ratio, strict control of construction parameters, comprehensive
improvement of curing and curing, online detection and other processes has been developed. Based on engineering practice, an

operable quality control system has also been developed.

Keywords: cast pipes; cement mortar; inner lining anti-corrosion; process optimization; quality control; construction technique
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Study on Mechanical Properties and Mixing Proportion Optimization of EGC Based on
Response Surface Method

YU Zhihui !, ZHOU Zongbo 2, LIU Wenhua ?, XIA Tao *, ZHANG Yong *
1. LEISTUNG (Jiangsu) High-Tech Development Co., Wuxi, Jiangsu, 214000, China
2. School of Fiber Engineering and Equipment Technology, Jiangnan university, Wuxi, Jiangsu, 214000, China

Abstract: In this paper, the Box-Behnken design in response surface methodology was used to optimize the mix ratio of engineered
geopolymer composites (EGCs) using red mud (RM), blast furnace slag (GGBS), and fly ash (FA) as precursors. The full quadratic
term relationship equations between RM to FA mass ratio (A), NaOH molar concentration (B), GGBS mass fraction in precursor (C)
and 28d mechanical properties were established. The study showed that: C had the most significant effect on the mechanical properties,
and its effects on compressive and tensile strengths were in the order of C>A>>B, and on tensile strain capacity was C>B>A. The
predicted values of the optimized EGC mixing proportion (A=0.216, B=7.195 mol/L, and C=0.5) had an error of <10% from the actual
values, which confirmed the effectiveness of the response surface method in the multi-objective optimization of EGCs, and provided a
good solution for the industrial solid waste resource utilization provides a theoretical basis.

Keywords: response surface method; engineered geopolymer composites (EGC); mechanical properties; mixing proportion optimization
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BT 5 Bl st e, SR 4 IRk 2 B A e
ST EGC J1%MERE S AL B C 06 & . HIALTMHE 4R
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P R?
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4=y | 00038 | 0.0837 | 0.9357 | 0.7840
=R 0.0718 | 0.1950 | 0.9854 | -1.8250
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BC 27.38 1 27.38 462 0.0687
A2 23.88 1 23.88 4,03 0.0847
B? 9.92 1 9.92 1.67 0.2368
c? 31.05 1 31.05 5.24 0.0559
7 41.50 7 5.93
FANI 40.07 5 8.01 11.24 0.0837
gl 2 1.43 2 0.7132

F 7 NG R VEAN AT R, B
Y. [ R? (0.9719) 5HIE R® (0.9357) wifi%in, 485
FE0 6.14% (<10%), {5M:ll 19.369 (>4), FHIHIAY
WA R B e L, TS BT,
£7 BEBESRAEERBINER
EABE [ERREH%| R | RER | BUIRY | (5WLL
Y, 6.14 0.9719 0.9357 | 0.7840 19.3693
3 AR R4S HAE I RO 35 3D i o T i i 1

34

FXF L KPR o BEAK RMIFA ELAE (0.3—0.1) ATt
InwgAE (6—~8mol/L) ¥JREIT IR HE (K 3(@). K
3(b)F R K VA T B S O PR IK RMYFA 1T DAAS 2]
RKMIPUESRE, 2 PuE NN E 3(c)RniE K
T AR da AV JoR e 00T AR AR B K I B s B P o AL
FANTR: BRI m T IR A A N-A-S-H &t
IRIE L, T SG ISRt 75 2 RN, P
St 5R A R SR

HUHIRIE (MP2)
L

w
=

B:NaOH KM
(mol/L.)

60 /\

58

[y
=

5

P
3

I BRI (MPu)

= AsUR LR AR
KIEE L

B:NaOH EE/R¥ ¥
(mol/L)

(c)
B3 MEBREMNAREZE/ERMEMEE: () AB ZEEM; (b)
AC ZE{EM: (c)BC ZXEIEH
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2.3 HURLSEE NE N AR A S 4R
2L, XHEdRSET 2 0EIA90 8 G, @527 EGC #
L 28d Fidi i (Y,) 5 RM 5 FA FELH (A). NaOH
JEE IR IR (BO LA B GGBS 15 i S A4 4k v 1) ot B 43 $5 (CO
Z ) — R 2 B E I 75 72 (2):
Y, =5.01631-0.1029 x A —0.0584 x B+0.1587 x C
—0.27275x AB +0.50925x AC +0.1135x BC — 0.825542 x A’
—0.322042 x B? +0.594577 x C? (2)
F 8 NPUhL AR E R FERI T TR, T
IR PR AR Y2 B A R 3 % (P=0.0002),
RAUK IS H (P=0.8832/0.6625), MR ZEEmMAT N C
>A>B; XHAEAHT AC. AB 3 (AC>AB), BC A&
W3 TR A2 R K, B2k, C2ARE.
BRI S AR
%8 WMIBEEAHEMNHENTER

AR | CPAM | BB | BT7 Al P {H
FRR 7.25 9 0.8055 24.59 0.0002
A 0.1059 1 0.1059 323 0.1153
B 0.0341 1 0.0341 1.04 0.3416
C 0.2519 1 0.2519 7.69 0.0276
AB 0.5951 1 0.5951 18.17 0.0037
AC 2.07 1 2.07 63.32 <0.0001
BC 0.1031 1 0.1031 3.15 0.1194
A2 1.83 1 1.83 55.73 0.0001
B2 0.2779 1 0.2779 8.48 0.0226
Cc? 0.0095 1 0.0095 0.2891 0.6075
W 0.2293 7 0.0328
RWIT | 0.0971 5 0.0194 0.2940 0.8832
gz | 01322 2 0.0661

Y, PRI R (S R I 45 R Nk 9 FR, K I ER Y,

RORIAT{S R B AT R*=0.9693 (3T 1), 285 2% 4.14%

(<10%), {5WELL 18.165 (>4), R®5/KRIE R* ¥, %
3R R ey - = I 181 ] T

F9 MNBESUNTEERBINER

EER (55 A% RP | RIER? | T R?

Y, 4.14 0.9693 0.9299 0.8825

(L4
18.1652

4 97 PR 2R A2 HA'E P AT R0 B L 3D Wi JS2 181 B 1T 14 o

OB R E W N TH 2> BT R : RMIFA (A) 1 0.2 I $id:
IR BIE(E, HEmEERTFRIRE (B). TKE
7 7.0mol/L i H B FE A H A L8 FE 55/ o AC A2 BLAE
FEZR, X4 RM/FA=0.2 HF & &=05 M5REH K,
VA8 AN R R T 9 B . BC 32 LA FH (1 i T &2
MR, IESR AR E . FHREEmHEF N: A>AC
>B>BC.
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B:NaOT1 BE/RIKIE =% AR
(mol/L) KIREELE

@

™
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o

*
n

FURIGREL (MP2)

w
w -

CUTRAN e AR
= SRR I

FihiiRIE (MPa)

B:NaOIl BRI E
(molilL)

CHERRNS T e

©
&4 hh'ﬁ‘ﬁfﬂ’]fﬂilﬁ z B {EFND R I E: (a) AB X EAER; (b)
ZEEA: ()BCREEMR

3 EGC EEAttur]r“ﬁ}fﬁtﬂc

2 0[] PR 1 SR A (0 B R B B R A VP L )
SV RE ) EE ELARUE , R E LA AR BRI SO E AR N
{H, iEiL Design-Expert #AFEALIS R 2 Jo b R HL R A4
AR : RM/FA=0.216, NaOH /% 7.195mol/L, ™
B 050 TN 28d PEFEEE 58.116MPa, i ik
5.268MPa. £S5 8e ek, SEf R 60.250MPa (%%
3.67%), PIFIHE 5.747MPa (i 9.09%), iRZEHIES
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PRV R N, AESE 0 IR R ) T EE

4 2EiR

AT g o e ST 2 T R EGC AP RHECEL
R LU S

(1) BESZH) IR ISR e AE R T AR B (PR
R’=0.9357, #ifi R*=0.9299, %74 R*=0.8304), A flT1H
T BRAC EE R T

(2) %} EGC 712V RERE i X 38 B8 S o 1
BE R (C X BIUEREF I K, UGS ARle K E

(A, THIRFE (B) SR/

(3) ETmpHEK 2 Bt 75, X AL B. C
EARERIAT 7O, BT TSRS TR R £
JLIE P EGC IR A th: A=0.216, B=7.195mol/L, C=0.5,
TR 5 SR 52 2 15 < 10% (FLJE 3.67%, $i4i 9.09%),
Tt U3 W 8 TV BE A AL EGC A RHICEE .

(&% 3CHiK]
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XERFRIRED: A

Effective Strategies for Construction Project Management and Construction Quality Control

YAN Xuejiang
Chongging Shizhu Industrial Development Group Co., Ltd., Chongging, 409100, China

Abstract: Construction engineering belongs to the category of systematic and complex projects. Strengthening its management and
control of construction quality is crucial for increasing the probability of project success. With the increasing competition in the market,
the quality standards corresponding to construction projects are also continuously improving. In order to ensure that the construction
process can proceed in an orderly and smooth manner, minimizing delays and resource waste, management and quality control must be
prioritized, and effective constraint mechanisms must be established to promote the achievement of expected project quality goals. The
article provides a detailed discussion on effective strategies for construction project management and construction quality control, with
the aim of clarifying specific project control measures and improving the overall project management level.

Keywords: construction project management; construction quality; quality control; control strategy
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fHSR fa kit T3 T E TR BRItz 4, A
43I0 B AE R AT IR 15 BB % . B EA %
FTEIE O, B2 AT RE H LRI 2 s X RIS, X L
AL BT SN AR R TE 2 DL Rk 2R T ™, i
TEMRHG WA, IR ZrHE R 2R TRmE, HEa™
TR AE AR R B ARG 2 Al A4 L e, IX L8 A
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DA S G i TR A U .
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XERFRIRED: A

Empirical Study on the Impact of Electronic Bidding Platforms on the Failure Rate of
Engineering Construction Projects

SUN Lei
Jilin Jirun Engineering Consulting Co., Ltd., Changchun, Jilin, 130000, China

Abstract: With the continuous development of information technology, the application of electronic bidding platforms in engineering
construction is becoming more and more widespread. Digital means improve transparency, optimize process efficiency, and effectively
reduce the possibility of human intervention, which has a positive effect on controlling the phenomenon of bidding failure. Empirical
analysis shows that the introduction of electronic bidding platforms significantly reduces the bidding failure rate of engineering
construction projects, and has a significant effect on improving bidder participation and reducing bidding uncertainty. Moreover, the
standardization of platform operation and the degree of local policy support also regulate its influence, providing strong support for the

future optimization of the engineering bidding system.

Keywords: electronic bidding and tendering; construction project; flow rate; transparency; empirical analysis
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Research on Dynamic Supervision of Construction Project Safety and Environmental
Protection Based on Information Technology

JIA Zhiguo
Huadian Water Shuozhou Co., Ltd., Shuozhou, Shanxi, 036000, China

Abstract: The key to improving the safety and environmental protection management level of construction projects is to build an
efficient information supervision system, integrate Internet of Things, mobile Internet, big data and other technologies to build a
dynamic perception, real-time early warning, closed-loop management supervision mechanism, so as to accurately identify the safety
hazards and environmental protection risks on the construction site and respond quickly. The system platform comprehensively
monitors the operation behavior, environmental indicators, equipment operation status, etc. through data collection and analysis, thus
making the supervision more scientific and timely. This method can improve the supervision efficiency, effectively reduce the accident
rate and environmental pollution, and make the project management information, refined and intelligent.

Keywords: construction project; information technology supervision; safety management; environmental control; monitoring
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Brief Discussion on Analysis of Influencing Factors and Countermeasures in Construction
Project Management
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Abstract: In the process of urbanization and continuous development of infrastructure, the scale of construction projects is becoming
larger and the technical complexity is also increasing, which puts higher requirements on project management. This paper
comprehensively and meticulously explores the impact of the four core elements of personnel organization, materials and equipment,
technical processes, and environmental risks on construction project management. It also provides targeted measures such as

improving management systems, strengthening technical support, optimizing resource allocation, and enhancing risk control.
Keywords: construction project management; influencing factors; cost control
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Research on Construction Control and Quality Assurance of Key Nodes for Leakage

Prevention in Underground Engineering
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Zhejiang Provincial Erjian Construction Group Co., Ltd., Ningbo, Zhejiang, 315200, China

Abstract: Complex geological conditions and high groundwater levels can easily lead to leakage problems in underground
engineering, posing a serious threat to structural safety and functional use. In order to effectively prevent seepage, it is necessary to
strengthen the construction control of key nodes to enhance quality assurance capabilities. After analyzing the common types and
causes of leakage in underground structures, key construction control points for enclosure structure joints, deformation joints, and
through wall pipelines should be proposed. The material selection, process management, and acceptance standards during the
construction phase should be clarified. Combined with the construction of a quality management system, monitoring and early warning
should be strengthened, and the entire process quality traceability mechanism should be strengthened to ensure the continuous and

reliable effectiveness of seepage prevention.

Keywords: underground engineering; anti leakage measures; key nodes; construction control; quality assurance
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Research on Construction Technology of Key Nodes in Prefabricated Building Construction

ZHANG Wei
China Construction Eighth Engineering Division Corp., Ltd., Hefei, Anhui, 230011, China

Abstract: The process of building industrialization continues to advance, and prefabricated buildings have gradually become an
important development direction in the construction industry due to their advantages of short construction period, energy conservation
and environmental protection, and high standardization. The stability and safety of their overall structure are directly determined by the
construction quality of key nodes. This article focuses on key nodes such as prefabricated component connection, lifting and positioning,
and joint waterproofing in prefabricated building construction, deeply analyzes technical difficulties and optimization strategies, and
systematically explores from the aspects of construction technology, construction process control, quality assurance, etc., aiming to
provide technical support and practical guidance for improving the construction quality and efficiency of prefabricated buildings.
Keywords: prefabricated building; key nodes; construction technology; lifting and positioning; connection structure
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Research on Intelligent Monitoring and Multi source Data Fusion Analysis Method for the
Whole Process of Deep Excavation Construction

YIN Haiyong, LIU Jianhong
Zhejiang Provincial Erjian Construction Group Co., Ltd., Ningbo, Zhejiang, 315200, China

Abstract: The geological conditions and construction environment of deep foundation pit engineering are complex, and traditional
monitoring methods have certain limitations in accuracy, response speed, and data integrity. The introduction of an intelligent monitoring
system throughout the entire process can enable multi-dimensional real-time perception and warning of foundation pit deformation,
support structures, and surrounding environment; By adopting multi-source data fusion analysis technology, heterogeneous data from
GNSS, inclinometers, inclinometers, LIDAR and other devices can be integrated and processed, effectively improving the accuracy and
reliability of data analysis; Constructing a multidimensional information fusion model can provide support for risk identification and

dynamic decision-making, significantly enhancing the safety and intelligent management level of deep foundation pit construction.
Keywords: deep foundation pit construction; intelligent monitoring; multi source data fusion; risk warning; information integration
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Research on Safety Control Technology of Climbing Frame in High-rise Building Construction

WANG Rui
Hefei Baohe Construction and Development Investment Co., Ltd., Hefei, Anhui, 230000, China

Abstract: This study focuses on the widely used attached lifting scaffolding (climbing frame) system in high-rise building
construction, with a focus on analyzing its safety control technology under high-altitude operation conditions. The key links of current
climbing frame construction are systematically sorted out, and the technical paths and optimization measures in structural design, sensing
control, operation and maintenance, emergency response, etc. The research results show that the strengthening of dynamic monitoring and
risk warning system, and the improvement of operator technical literacy are the key guarantees for efficient and safe climbing frame

construction management, which can provide technical support and management basis for high-rise building construction.
Keywords: climbing technology; high-rise building; safety control; monitoring system; risk management
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Research on Comprehensive Technology of Application of bio-based Polyamide Building Template

ZHENG Shuo, LYU Jin, LUO Kaixuan, SONG Lei, CHEN Chen
The Second Construction Co., Ltd. of China Construction Eighth Engineering Division, Ji'nan, Shandong, 250000, China

Abstract: With the continuous development of green building materials, bio-based polyamide, a renewable and high-performance new
polymer material, has broad application prospects in the field of building templates. This study focuses on the engineering application
of bio-based polyamide building templates, and explores the key technologies and process optimization paths for the entire process of
template design, production, installation, and finished product protection by combining BIM deepening design and digital processing
of templates. A new combination reinforcement scheme of formwork and aluminum formwork was studied for frame structures and
shear wall structures, and modular sealing components were used to improve construction efficiency and reduce losses. The study also
proposes practical and feasible technical means for quality control and safety management during the construction phase, aiming to
promote the systematic and standardized application of green building materials in the field of building formwork.

Keywords: bio-based polyamide; building templates; BIM deepening design; combination reinforcement; construction technology
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XERFRIRED: A

Study on the Adaptability of Static Cutting Technology in the Demolition of Foundation Pit
Supports under Complex Geological Conditions

ZHAO Hao, XU Shanliang
Zhejiang Provincial Erjian Construction Group Co., Ltd., Ningbo, Zhejiang, 315200, China

Abstract: The demolition of foundation pit supports poses many challenges under complex geological conditions, such as uneven
geological layers, abundant groundwater, and high stability requirements for adjacent structures. Static cutting technology has the
advantages of low vibration, low noise, and precise control, and has good adaptability in such environments. The study analyzed and
evaluated the application effect of static cutting in soft foundation, rich water layer, and densely populated urban built-up areas from
the aspects of process parameters, safety control, and construction efficiency. The results showed that static cutting can effectively
reduce the adverse effects on the surrounding environment and ensure stability and safety during excavation demolition.

Keywords: static cutting; complex geology; excavation support; support dismantling; adaptability analysis
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Research and Engineering Application of Crack Control Technology in Large Volume Concrete
Construction

ZHAO Yan
China MCC22 Group Corporation Ltd., Tangshan, Hebei, 063000, China

Abstract: During the construction of large volume concrete, the accumulation of hydration heat and large temperature gradients can
easily cause temperature cracks, which seriously affect the safety and durability of the structure. To effectively control the formation of
cracks, it is necessary to conduct a systematic analysis of material selection, mix proportion optimization, pouring process, curing
measures, and temperature monitoring. A comprehensive technical system that emphasizes both temperature control and stress control
should be proposed, and its feasibility and effectiveness should be verified through typical engineering examples. The results show that
a reasonable crack control strategy can significantly reduce the risk of cracking, ensuring the overall performance and long-term safety
of the structure.

Keywords: large volume concrete; temperature cracks; construction technology; temperature control measures; structural durability
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Research on the Application of Double Power Full Casing Screw Drilling and Down the Hole
Hammer Pile Forming Technology under Complex Geological Conditions

FU Xingnan, ZHOU Saisai
Zhejiang Provincial Erjian Construction Group Co., Ltd., Ningbo, Zhejiang, 315200, China

Abstract: Traditional pile foundation construction techniques face challenges such as low drilling efficiency and poor pile quality
under complex geological conditions. The dual power full casing screw drilling and down the hole hammer pile forming technology
integrates the three dynamic mechanisms of casing wall protection, screw drilling, and down the hole hammer to effectively improve
the stability and construction efficiency of hole formation. In complex strata such as pebble layers and strongly weathered rock layers,
this technology has good adaptability and can significantly reduce the risk of hole wall collapse and drilling resistance to ensure the
quality of pile foundation formation. Engineering practice has shown that this technology has fast pile forming speed, high
construction control accuracy, wide applicability, and wide promotion and application value.

Keywords: complex geological conditions; dual power full casing; screw lead hole; down the hole hammer; pile forming technology
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Construction Technology and Evaluation and Maintenance Research during the Operation and
Maintenance Period of Baotong Steel Bridge

CAl Xinrong
Shanghai Construction No. 5 Construction Group Co., Ltd., Shanghai, 200062, China

Abstract: Taking the example of Section 2 of the Traffic Function Improvement Project for the Eastern Section of the Outer Ring
Road (Huaxia Middle Road - Longdong Avenue) - Baotong Steel Bridge, combined with the current heavy traffic tasks on the main
line of the Outer Ring Road, the large number of heavy vehicles, the complex construction surroundings, and the long service life of
the steel bridge. The article analyzes the research on construction technology of Baotong Steel Bridge and the management of safety
assessment and maintenance points during the operation of the steel bridge, providing reference for similar projects.

Keywords: construction of steel temporary bridge; safety assessment; maintenance points
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Application Analysis of Prefabricated Brick Membrane Construction Technology in Improving
Foundation Construction Efficiency

ZHOU Hao, ZHAO Hao
Zhejiang Provincial Erjian Construction Group Co., Ltd., Ningbo, Zhejiang, 315200, China

Abstract: The construction technology of prefabricated brick membrane in basic engineering has obvious efficiency advantages. The
factory prefabricates standardized membrane and quickly assembles it on the construction site, solving the problems of traditional
cast-in-place brick membrane relying on manual labor and project delay, and improving the controllability and consistency of
construction quality. This technology has a high degree of mechanization during construction, can save human resources, and
effectively shorten the construction period. It has good adaptability in complex foundations or large volume concrete foundations,

improves overall construction safety and environmental friendliness, and has high promotion and application value.
Keywords: prefabricated brick membrane; basic construction; construction efficiency; prefabricated construction; project quality
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Countermeasures for High-temperature Operation of Styrene Main Cooler in Summer

CAO Zhenbin
Yan'an Refinery of Shaanxi Yanchang Petroleum (Group) Co., Ltd., Yan'an, Shaanxi, 727406, China

Abstract: As a common heat exchange equipment in petrochemical plants, the operational efficiency of air coolers directly affects the
stability and economy of the entire system. However, the cooling capacity of the E-1305 main cooler in the styrene plant is insufficient
during high temperature weather in summer, resulting in process temperatures exceeding the design specifications and causing the
plant to operate in a poor state. Through system analysis, it was found that the thermal insulation layer formed by the accumulation of
dust and willow catkins on the surface area of the finned tube is the main cause of heat transfer deterioration. The thermal conductivity
of these sediments is only 1/400 of that of aluminum, which is like wrapping a blanket around the heat exchange tube. When the
operator attempts to adjust the parameters of the fan, the deep layer of dust covered by the outer fins still hinders heat transfer, and this

defect cannot be completely solved by simple adjustments.
Keywords: air cooler; finned tube; exceeding the design value
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Discussion on Common Problems in Cold Storage Refrigeration System Design

WANG Chanjun, WANG Mingzhang, CHANG Guangxun
Huashang International Engineering Co., Ltd., Beijing, 100069, China

Abstract: With the continuous development of cold chain logistics and food preservation industry, cold storage plays a very important
role in ensuring food quality and extending the storage time of goods. However, there are still many problems in the current design of
refrigeration systems for cold storage. These problems not only affect the operational efficiency and cooling effect of cold storage, but
also cause energy waste and increase operating costs, which limits the sustainable development of cold storage. This article conducts a
systematic analysis of typical challenges in the design of refrigeration systems for cold storage, with the aim of providing theoretical
basis and practical reference for design optimization and energy conservation and emission reduction.

Keywords: cold storage; refrigeration system design; problem and strategy
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Research on Automation Control and Energy-saving Strategy of Air Conditioning

Refrigeration System

WANG Mingzhang, WANG Feng, GUO Chongyang
Huashang International Engineering Co., Ltd., Beijing, 100069, China

Abstract: The proportion of building energy consumption in overall energy consumption is constantly increasing, and air conditioning
and refrigeration systems are the key energy consuming entities. Their automation control and energy-saving technologies have
become the focus of research. At present, many traditional air conditioning systems mostly use fixed frequency control mode, which
has many problems such as high energy consumption, slow control response speed, and low operating efficiency. Although frequency
conversion technology, intelligent sensors, and automation control systems have been widely used in recent years, there is still room
for improvement and enhancement in the overall intelligence of the system. Further exploration and research are needed to achieve
personalized regulation and dynamic load optimization. Therefore, in-depth research on more precise and efficient automation control
strategies and energy-saving methods is of great practical significance and application value in promoting the development of air

conditioning refrigeration systems towards intelligence and green direction.
Keywords: air conditioning refrigeration system; automated control; energy-saving strategy
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Application of Energy-saving Design Concept in Mechanical Manufacturing and Automation

ZHANG Guoshuai
Xingtai Naknor Technology Co., Ltd., Xingtai, Hebei, 054000, China

Abstract: The development of mechanical manufacturing and automation technology in China is rapid. Due to the high energy and
resource consumption characteristics of this industry, energy-saving design has become a key issue that urgently needs to be addressed.
The article starts with material selection, structural design, and institutional optimization to explore how to effectively integrate
energy-saving design ideas and achieve energy-saving and emission reduction goals. By elaborating and analyzing the specific
application of energy-saving design ideas in the field of mechanical manufacturing, we aim to promote green development in the

industry, advance environmental protection, and help achieve sustainable development goals.
Keywords: energy-saving design concept; mechanical manufacturing; automation; technical application
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Analysis of Reactive Power Compensation Points for Urban Rail Transit Power Supply System

WANG Yuangui
Chongging Railway Group Co., Ltd., Chongging, 401120, China

Abstract: With the continuous improvement of urban rail transit system, the impact of power supply system stability on the overall
quality of rail transit operation is becoming increasingly prominent. Given that the power supply system of urban rail transit generates
reactive current under the influence of factors such as power load and line inductance, which affects the quality of system operation
and equipment life, it is crucial to conduct in-depth analysis of reactive power compensation technology. By improving the operational
safety of the power supply system, the energy utilization efficiency of the urban rail transit system can be effectively guaranteed. This
article systematically discusses the key points of reactive power compensation for urban rail transit power supply systems based on this.

Keywords: urban rail transit; power supply system; reactive power compensation
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Exploration on the Application of Automation Technology in Mechanical Processing and
Manufacturing
FENG Kai !, CHEN Zhehan 2, TAO Fengwei 3, BIAN Junjie 4, SHEN Xinhui °
1. Nanjing Forestry University, Nanjing, Jiangsu, 213164, China
2. Nantong University, Nantong, Jiangsu, 226019, China
3. Nanjing Tech University, Nanjing, Jiangsu, 211816, China
4. Changzhou Vocational Institute of Engineering, Changzhou, Jiangsu, 213164, China
5. Jiangsu Henglin Senior High School, Changzhou, Jiangsu, 213101, China

Abstract: The application of automation technology in the field of mechanical processing and manufacturing is reshaping the
industrial ecology, and its strategic value has risen from an efficiency improvement tool to a core engine driving the high-quality
development of the manufacturing industry. With Chinese CNC rate reaching 65.2% by 2024 and industrial robot density climbing to
392 units per 10000 people, automation technology has optimized production efficiency and product quality through CAD/CAM
integration, precision CNC machining, and industrial robot applications. At present, the manufacturing industry is facing the needs of
high-quality, flexible and green transformation, and it is urgent to deepen the integration and innovation of automation, artificial
intelligence, industrial Internet and other technologies. The article systematically explores the development trajectory, application
practices, and efficiency mechanisms of automation technology in mechanical processing and manufacturing, analyzes how it upgrades
through intelligence to address complex market challenges, and looks forward to the cutting-edge directions of human-machine
collaboration, digital twins, etc. in the future, providing theoretical references for building a more resilient manufacturing system.
Keywords: mechanical processing and manufacturing; automation technology; intelligent manufacturing
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Research on the Application Strategy of Digital Technology in Mechanical Design and Manufacturing

MA Mengshuo
Xingtai Naknor Technology Co., Ltd., Xingtai, Hebei, 054001, China

Abstract: By converting information from the physical world into digital signals, digital technology makes it easier for designers and
engineers to develop, simulate, and optimize. The use of digital technology not only improves the efficiency and accuracy of machine
design and manufacturing, but also makes product design, manufacturing, and sales more transparent and controllable. With the
support of digital technology, mechanical manufacturers can respond to market demand faster, improve product quality and production
efficiency, and better meet customer needs. Therefore, the application of digital technology in mechanical design and manufacturing is

becoming increasingly common, and it has also received great attention in vocational training.
Keywords: mechanical design, manufacturing, and automation; development trend; challenge; countermeasures
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Mechanism Analysis and Verification Ideas for Misalignment Fault of Oxidation Air
Compressor Unit

NIU Guangyuan
Shengu Group Co., Ltd., Shenyang, Liaoning, 110869, China

Abstract: During the operation of a certain oxidation air compressor unit, the high-speed shaft vibration of the compressor continued
to slowly increase. Through on-site debugging of the unit's operating status, system analysis of online monitoring data, and the
combination of multi-dimensional information such as spectrum characteristics, axis trajectory, and phase changes, the root cause of
the fault is deeply explored in the article. The study adopts a gradual elimination method, first eliminating common faults such as
high-speed shaft rotor dynamic balance, bearing wear, and gear damage, and finally locking the problem of coupling misalignment.
Through detailed case analysis, the systematic thinking and scientific methods of fault diagnosis are elaborated, providing important
references for fault diagnosis and prevention of similar equipment.

Keywords: fault diagnosis; vibration analysis; rotor dynamic balance; not right; axis trajectory; spectral characteristics; oxidation air compressor
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Discussion on Problems and Countermeasures in Civil Engineering Structural Design
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1. Guangxi Urban-Rural Planning Design Institute, Nanning, Guangxi, 530000, China
2. Nanning Binyang Urban Construction Group Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: With the continuous advancement of urbanization construction in China, civil engineering has shown a rapid growth trend in
both quantity and scale. Structural design is a prerequisite and basic guarantee for the implementation of civil engineering. Its
scientificity, rationality and progressiveness have a critical impact on the quality, safety and economic benefits of the whole project.
However, in practical engineering practice, there are often many problems in structural design, such as insufficient consideration of
safety, disconnection in construction processes, inappropriate material selection, and so on. These problems have a very serious
constraining effect on achieving high-quality development in engineering construction. Based on the current practical situation of civil
engineering structural design, a comprehensive and detailed analysis of many major problems has been conducted, and relevant
targeted measures have been proposed. It is hoped that this can provide some reference and assistance for optimizing the quality of

structural design and improving the safety level of engineering.

Keywords: civil engineering; structural design; problems and countermeasures
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Effective Application Analysis of Energy-saving Design in Architectural Design
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Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The core content of green building concept is energy-saving design. Modern building design cannot do without it. By optimizing
building layout, enhancing the insulation performance of enclosure structure, rational utilization of natural ventilation and lighting, and
selecting high-efficiency energy-saving equipment, energy consumption can be significantly reduced, the environmental adaptability and
comfort of buildings can be improved. Moreover, energy-saving design promotes the integrated application of renewable energy and alleviates
the dependence on traditional energy during building operation. In the full life cycle management of buildings, energy-saving design has
systematic and forward-looking characteristics, providing strong support for the realization of sustainable development goals.

Keywords: energy-saving design; architectural design; green building; energy efficiency; sustainable development
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Exploration on Urban Architectural Style Design Based on Regional Culture

HU Xiaojuan
Hebei Branch of Beijing Western Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Urban architecture is not only a carrier of functional space, but also a carrier of regional cultural inheritance and symbolism.
In the increasingly globalized trend, many cities have homogenized their architectural styles, weakened their regional characteristics and
cultural identity. Starting from the perspective of regional culture, this article explores the importance and strategies of urban architectural
style design, aiming to promote innovative and coordinated development of architectural design on the basis of inheriting regional culture
and showcasing urban personality. And after systematically analyzing the extraction of regional cultural characteristics, the integration of
architectural forms and cultural connotations, and the localization selection of materials and colors, a feasible path for shaping architectural

style is proposed, providing theoretical basis and practical reference for improving urban cultural taste and spatial quality.
Keywords: regional culture; city building; landscape design; cultural inheritance; spatial characteristics
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Exploration on the Facade Renovation Design of Old Residential Buildings in the Context of
Urban Renewal

GENG Sha
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In the process of urban renewal, the key to improving the image of the city and the quality of living is the renovation of the
facades of old residential buildings. Architectural exterior beautification is one aspect of facade renovation, which is also related to the
continuation of urban context and the stimulation of community vitality. The facades of old residential areas suffer from functional
deficiencies, outdated aesthetics, and structural aging. By analyzing these issues and combining modern design concepts with local
cultural characteristics, diverse and sustainable renovation strategies should be explored. Emphasis should be placed on the integration
of practicality and artistry to promote the coordinated development of architecture and environment, which will contribute to the

overall optimization of urban space and the comprehensive improvement of living environment.
Keywords: urban renewal; old residential areas; building facade; renovation design; sustainable development
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Research on Green Building Design Strategy under Sustainable Concept

LU Zifan
Hebei Branch of Beijing Western Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The concept of sustainable development is highly valued worldwide, and green buildings are an important direction for the
transformation and upgrading of the construction industry. This has made green buildings increasingly popular. Under the guidance of
the concept of sustainable development, this article explores the core strategies and practical paths of green building design. By
analyzing key aspects such as energy-saving and environmental protection design, ecological material selection, intelligent system
integration, and indoor environment optimization, a feasible green building design system is proposed to achieve the organic unity of
building performance and environmental responsibility. This study hopes to provide theoretical support and technical guidance for the
promotion of green buildings in China, and promote the continuous development of the construction industry towards low-carbon,

environmentally friendly and efficient direction.

Keywords: green building; sustainable development; energy-saving design; ecological materials; intelligent control
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Diversified Business Expansion and Risk Prevention Strategies for Architectural Design Institutes

LI Ling
Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The construction industry is undergoing profound adjustments, and architectural design institutes urgently need to seek new
growth points through diversified business expansion. During this process, issues such as strategic misjudgment, poor organizational
collaboration, and lack of experience may lead to multiple business risks. In order to ensure the effective implementation of diversified
development strategies, it is necessary to establish a multidimensional risk indicator system, introduce dynamic warning mechanisms,
strengthen preliminary argumentation and resource allocation optimization, and improve compliance management and flexible
organizational structure. Research suggests that differentiated expansion should be promoted based on core competencies, and overall risk
resistance and operational efficiency should be improved through the collaborative upgrading of culture, governance, and data systems.

Keywords: diversified business; operational risk; strategic transformation; architectural design; risk prevention and control
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Exploration on Design Methods for Prefabricated Buildings Based on Artificial Intelligence

ZHANG Bing
Zhonglian Hesheng Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the development of artificial intelligence technology, traditional architectural design methods need to be transformed.
Prefabricated buildings are an important direction for the modern construction industry and have increasingly high requirements for
design complexity and system integration. The article explores the key applications of artificial intelligence in prefabricated building
design, such as Al based building modeling, structural optimization, and design automation paths. The introduction of deep learning,
generative design, and data-driven modeling technologies can improve design efficiency and construction feasibility. Research has
shown that Al technology can not only enable intelligent transformation of architectural design, but also optimize resource allocation

and improve building quality, thereby providing technical support for the future development of prefabricated buildings.
Keywords: artificial intelligence; prefabricated buildings; architectural design; structural optimization; generative design
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