& T #5184

www.viserdata.com ENGINEERING CONSTRUCTION TECHNOLOGY {j

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

hEZIR (CNKI) YR ERT
RCCSEAX B #% 1Ly AR HATI




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
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
all-in-one platform that offers solutions to every publishing process that a

scholar needs to go through in order to show their latest finding to the world.

TS s—

e

——
.

L
N
(



TREEIKEAR

Engineering Construction Technology
20254 - 3% - 1100 (BE28iY))

F /84 Viser Technology Pte. Ltd.

I S'S N: 2972-4058 (online)
2972-404X (print)

ZITEAEA: AT

kA E: 11/

BHREEWR: A R T

RCCSERUEIZ L AR T

HEAF) M4k www.viserdata.com

s/ EFSHREE: viser-tech@outlook.com

Hh HE: 195 Pearl's Hill Terrace, #02-41,
Singapore 168976

FARER: K& &

=

FAREIER: B L & L

RIEHRE: B

FARBE: 8 K B Era skHtE
R X W B Xk EEE
Tk WK BGE B K
A AW REE kIR

ET4%: & T AnsonChee

£ ffr: SGD 20.00

AT = BR

AU B T AT SC B B AR A T G SO0 s AR
SCETUE A B, W R AR N RSO ECE A AR K47
AFUEAS GIE T DT

BRI s REEVE AT, AN PE 3 3804 I 300

BHFEBN: FafE LA TIER, WnJe i1 Al 4s
T (R Rr R 7 ] B 3 R TR AUAS T S AR T 2% AR
BEARREAT WL T RS S X 28 A% 3

H =%

CONTENTS

EHIE

JE LR G W B BOR B8 S L RE T S TH AT

................................................................................. FRIYLHA 9
B A A 0L A 5 R A 5 o 3] P SRR 20 A ... S50 13
KRR A B TS TR s
................................................ AT 2% Xk 17

AEIRE

SRR PR RE RN S AR AT . HKT 23

MHRIE

ALY 5 AR SE LT YR BE 1 S RERE R AT oo

..... sk XS MR MEEE EOomM = OB om
FOBH  RRilEEe FRZERH 27

Al-Mg-Si F 5 F HUA A ST TR v WA
oK OBMRIE P OBROE REE W 533
TiEEM

FRLEGIT AR BE T T

................................................ Z o5 skt B4R 39
SO 5L R REROT L SIRACTEIE
............................................................... W& 75 %43
FEMNERR TRREZSER PR ... AT 47
HTREVE XL IR H FR BRI B I N 42 ) 5 A B .
............................................................................... =% 51

O % TR T B T AR IR AT Ty ffri% 55

L2 A SEE TRBARBIHIT............ ik 4R 59

M It RS AR DT x| 1% 63
e U AL L vt Bl R e A IR AT ... ALK 67
R TR BT TEARIDHT FHEE 71



AT

TS ER A 7 R B AT ) RS0 24 5 BRI T A0 HT .
............................................................................... B ®i5
AL

15 2 A SIE B RSB iR ST S 2 e A
G ettt ettt en e ee e XU {H5E 79
WU B B s ERE R Be A2 = I R e
............................................................................... Xl 83
gEEA ML

A6 T5 A& A BB & AR AR R 5 5 A R AR e s S A
G ettt ettt ettt ettt ettt ZEyL 5 87

BEAT 3 v b i bt s e 52 B R S BRI R 34T .o
............................................................................... W HE 95
WP H B 9F i AR B R AT JTHIFH 99
BT TR S 0 M 55 B VR R SR T e ik 58103

gt

BT BIM BORKIE LY FBOHRAR AT ...
............................................................................. + 107
SRR B SR AR LR G R RN oo
............................................................................. RE R 111

............................................................. i 0 115
W S AP R SRR AR S SRR T o
............................................................. ZEAfH 3R B 119



TR THEA - 2025 #3%: 2118
Engineering Construction Technology.2025,3(11)

@" VISER

BEHARIRAPIERNHBARKIHE BB RERIBI5

I R
G ERAH (A B AMRNSE, T &% E 050000

(EEIEAAREAAETE T K ERAEREDEL R, BRCARATHRERACARE, AMISERECERETHE, L
R KRB, A WUR L LRE, LT EATREACAZRBITAR, ST HEZLEONEELE, EL&TFRLHY
PR BAR, CELRIER. ZFHER, REERAFRBELSETR, ARSI TEEEALARZA TR A4 ESHRL
Btr, MRLREY, HFOEBREEEIPHEE S R%, MRS A A EIEE A4S, TR AAEITEELY
RREART, HREALARAANEL, REETRSTRETZ L. LTFRERH T ARBIEEEHARGLEFT R, UM
A8 RANBAGAT R 5 TAL R BAREE L,

[REBIREAC LR % WlIps; RRAE; BEHEK; BiTHk

DOI: 10.33142/ect.v3i11.18355 RESES: TUS SCERFRIRED: A

Application of Harmonic Suppression Technology in Building Electrical Systems and Research
on Improving Power Quality

WANG Ce
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the continuous expansion of modern building scale and the increasing complexity of electrical equipment, harmonic
problems in building electrical systems have become increasingly prominent. They not only cause a decline in power quality, but also
lead to equipment damage, increased energy consumption, and safety hazards. Based on the current operation status of building
electrical systems, this article analyzes the mechanism and harm of harmonic generation, summarizes common harmonic suppression
technologies, including passive filtering, active filtering, hybrid filtering, and new harmonic control methods, and explores their
application characteristics and optimization paths in building electrical systems. The research results indicate that scientifically and
reasonably configuring harmonic suppression devices and control strategies can not only effectively reduce harmonic content, but also
improve system operating efficiency and power quality level, providing important support for the safe, stable, and energy-saving
operation of building electrical systems. The article finally proposes the development direction of future harmonic control technology,
in order to provide reference for research and engineering practice in related fields.

Keywords: building electrical system; harmonic suppression; power quality; filtering technology; operation optimization
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Research on Slope Design and Stability Analysis Methods for Highway Roadbed Engineering

ZHENG Min
Zhongnan Engineering Corporation Limited, Wuhan, Hubei, 430074, China

Abstract: With the continuous development of highway construction mileage and scale in recent years, as well as the continuous
improvement of roadbed engineering technology, slope design and stability analysis have become important links to ensure roadbed
safety and extend project life. The stability of slopes is not only related to the safety conditions during construction and operation, but
also directly affects the economy and maintenance costs of the project. The article focuses on the principles followed in slope design,
stability analysis methods, and influencing factors, with a particular emphasis on support and reinforcement measures, drainage system
design, monitoring and warning, and other related content, which provides a certain reference basis for the optimization design and

risk control of highway subgrade engineering.

Keywords: highway subgrade; slope design; stability analysis
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The Control Effect of Passive Residential Exterior Window Installation Position on Thermal
Bridge Effect

SHEN Jiangchao
Shijiazhuang Xinkongjian Architectural Design Co., Ltd., Shijiazhuang, Hebei, 050001, China

Abstract: Passive housing is a green building form aimed at energy conservation, comfort, and sustainability, playing an important
role in building energy efficiency and environmental friendliness strategies. As a weak link in the building envelope structure, the
thermal performance of external windows directly determines the energy consumption level of the building. The junction between the
external window and the wall is prone to form a thermal bridge effect due to differences in material thermal conductivity and structural
discontinuity, resulting in an increase in heat transfer coefficient, intensified energy loss, and possible indoor condensation, which
affects living comfort and structural durability. Starting from the mechanism of thermal bridge effect, this article analyzes the
relationship between the installation position of external windows and thermal bridge effect. Through numerical simulation and
experimental verification, it reveals the thermal differences under different installation methods, proposes optimization control
strategies, and explores their promotion and application prospects. The research results indicate that installing external windows within
the thickness range of the insulation layer can minimize the thermal bridge effect to the greatest extent, and supplemented by low
thermal conductivity materials of the window frame and node sealing measures, can further optimize the overall thermal performance
of the building. The article believes that the scientific and reasonable selection of external window installation positions and
comprehensive control measures are key ways for passive residences to achieve low energy consumption and high comfort.

Keywords: passive housing; installation of external windows; thermal bridge effect; energy-saving buildings; thermal performance
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Correlation Analysis between Inspection and Reinforcement of Existing Building Main Structures

GUO Xiufeng
Hebei Borui Inspection & Certification Group Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The increasing demand for urban renewal and existing building renovation has made the research on the correlation between
main structure detection and reinforcement technology very important. This article systematically analyzes the degradation mechanism
and detection evaluation system of existing building structures, and explores the inherent relationship between structural detection
results and reinforcement scheme design. The research shows that the accuracy of structural performance detection directly affects the
rationality and economic viability of reinforcement schemes. Constructing an integrated decision-making model of
"detection-evaluation-reinforcement” can scientifically transform detection data into reinforcement design parameters. The article also
systematically analyzes the corresponding relationship between the detection indicators and reinforcement technology selection of the three
main building types: concrete structure, steel structure, and masonry structure, and provides a strategy for graded reinforcement based on
detection levels, practice has shown that detection and reinforcement are closely related in order to effectively improve the reinforcement
effect, extend the building's lifespan, and reduce engineering costs. Case studies have shown that with accurate detection data as support,
targeted reinforcement can improve structural performance efficiency by more than 25% compared to traditional reinforcement methods based
on experience. This research provides a systematic method for safety assessment and reinforcement decision-making of existing building
structures, which has important practical significance in urban renewal and sustainable use of buildings.

Keywords: existing buildings; structural testing; reinforcement technology; correlation analysis; decision model
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Research and Engineering Application of Winter Early-strength Flowable Solidified Soil
ZHA Xingjian %, XIA Tao 2, LIU Wenhua **
1. School of Civil Engineering, Nanjing Tech University, Nanjing, Jiangsu, 210000, China
2. Leistung (Jiangsu) High-tech Development Co., Ltd., Wuxi, Jiangsu, 214000, China
3. School of Fiber Engineering and Equipment Technology, Jiangnan University, Wuxi, Jiangsu, 214000, China

Abstract: Flowable solidified soil offers advantages such as excellent flowability and superior impermeability in backfill engineering,
but its early hardening is severely constrained by low winter temperatures. This study aims to develop a winter-early-strength flowable
solidified soil system. It compares the effects of ordinary Portland cement (OPC) and WFS (industrial solid waste composite solidifier) on the
flowability, 7-day/28-day unconfined compressive strength, and permeability coefficient of fluidized soil at 25°C and 5°C. The study reveals
that the WIS system exhibits superior fluidity. At 5°C, low temperatures significantly inhibit the strength development and impermeability of
OPC-stabilized soil. In contrast, the WFS stabilizer, leveraging its composite components, maintains excellent early strength, late strength, and
outstanding impermeability even under low-temperature conditions. The conclusions indicate that the WFS stabilizer is key to achieving
winter-grade early-strength fluid-stabilized soil, providing an effective solution for winter fluid soil construction.

Keywords: winter construction; flowable stabilized soil; flowability; unconfined compressive strength; permeability coefficient
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Research on Intelligent Perception and Process Control in Metal Smelting Production

SHEN Changqing
Angang Group Yongtong Ductile Cast Iron Pipe Co., Ltd, Anyang, He’nan, 455133, China

Abstract: The research on intelligent perception and process control in metal smelting production utilizes the construction of a

multi-source information perception system and integrates key parameter detection and sensing technology as the foundation to

achieve the goal of integrating multi-source heterogeneous data and feature extraction in the smelting process. Subsequently, by

combining process mechanisms and data-driven modeling, intelligent optimization control algorithms and adaptive predictive control

technology were developed. Finally, a complete implementation plan was provided from the aspects of system architecture and

hardware deployment, software platform and algorithm implementation, and system reliability and security, laying a solid theoretical

foundation and practical guidance principles for the intelligent transformation of the industry.

Keywords: intelligent perception; process control; data fusion; smelting production; optimization algorithm
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Analysis of the Influence of Steel Fiber and Coconut Shell Fiber on the Mechanical Properties
of Concrete

ZHANG Min, DENG Na, ZHENG Hongxiang, QIN Xi, QIN Lu, GAO Hui, DAI Chaoyue, DENG Haibo, CHEN Yiyang
Department of Civil Engineering, Chengdu Technological University, Chengdu, Sichuan, 611730, China

Abstract: In order to compare the differences in the effects of steel fiber and coconut shell fiber on the mechanical properties of
concrete, clarify their laws of action, optimal dosage, and scope of application, and provide support for the selection of engineering
fibers and the optimization of mix proportions, 9 sets of mechanical tests were conducted. Using variable control method, design steel
fiber volume ratios (%, 0.5%, 0.75%, 1.0%, 1.5%) and coconut shell fiber volume ratios (%, 0.3%, 0.5%, 0.75%, 1.0%), and prepare
three parallel test blocks for each group; The compressive and splitting tensile strengths were measured using 150mm x 150mm x
150mm cube specimens, and the three-point bending strength was measured using 100mm x 100mm x 400mm specimens. The
specimens were cured for 28 days according to the GB/T50081—2019 standard before testing. The results showed that the optimal
dosage of steel fiber was 1.0%~1.5%. At this time, the compressive strength, splitting tensile strength, and flexural strength increased
by 14.3%~16.3%, 14.2%~19.2%, and 31%~61.9% respectively compared to the benchmark group; The optimal dosage of coconut
shell fiber is 0.3%, which increases the corresponding strength by 7.6%, 8.6%, and 14.3%, respectively. Beyond this volume dosage,
the performance decreases; The effect of steel fiber in tensile and flexural reinforcement is 2.6 times and 4 times that of coconut shell
fiber, respectively. Steel fiber is suitable for high-strength and high toughness components, while coconut shell fiber is suitable for
low-cost and environmentally friendly scenarios. Both types of fibers have an optimal dosage threshold.

Keywords: concrete; steel fiber; coconut shell fiber; mechanical properties
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Research Progress on High-conductivity Al-Mg-Si Aluminum Alloys

HUANG Jialiang*, HUANG Yongging*, ZHAO Zhencun!, LI Yang? LI Xinyang? QIN Zhiying?, MIAO Fang?
1. Yuncheng Kangdao Alloy Technology Co., Ltd., Hejin, Shanxi, 043300, China
2. School of Materials Science and Engineering, North University of China, Taiyuan, Shanxi, 030051, China

Abstract: With the development of lightweight and low-cost requirements in new energy power systems and electrical equipment, the
development of high-strength and high-conductivity Al-Mg-Si aluminum alloys has become a key research topic for realizing the
substitution of aluminum for copper. However, the effects of alloying element solid solution, precipitation strengthening, and
deformation-induced defects on electron transport have led to a challenge in achieving the optimization of mechanical strength and
electrical conductivity. In recent years, increasing research efforts have focused on the synergistic regulation of alloying design and
thermo-mechanical treatment. Through the precise control of alloy composition, precipitate characteristics, and defect structures, the
trade-off between strength and electrical conductivity has been partially alleviated. This paper systematically reviews the recent
progress in alloying design and thermo-mechanical treatment of Al-Mg-Si conductive aluminum alloys, summarizes their effects on
microstructural evolution and the synergistic regulation mechanisms of mechanical and electrical properties, and further discusses
future research. Furthermore, future research directions are discussed to provide theoretical guidance for the design and engineering
application of next-generation high-performance conductive aluminum alloys.

Keywords: Al-Mg-Si alloys; conductive aluminum alloys; alloying design; thermo-mechanical treatment
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Research on Heat Dissipation Optimization Design of Gas Insulated Switchgear

LI Qiang, ZHANG Qingbing, YUE Haoran
SDEE Distribution Net Tech Development Co., Ltd., Ji’nan, Shandong, 250000, China

Abstract: Gas insulated switchgear is an important component of the power system, and its performance directly affects the operation

quality of the power system, the maintenance of equipment stability, the slowing down of insulation material aging rate, and the

extension of overall service life. In recent years, with the increase of power system capacity, the temperature rise and heat dissipation

problem of high current gas insulated switchgear has become increasingly prominent. This article deeply analyzes the structural

characteristics of equipment and the distribution law of internal heat sources. Based on the basic principles of heat transfer, a thermal

field model inside the cabinet is built, and heat dissipation performance evaluation indicators are formulated. Then, optimization methods

are discussed from multiple perspectives such as structural layout optimization, material surface treatment technology, forced ventilation

and natural convection design, and selection and layout of heat dissipation accessories. Finally, an optimized design scheme is integrated at

the engineering application level, taking into account both economy and reliability, and predicting future technological trends.

Keywords: gas insulated switchgear; high current; heat dissipation optimization; heat transfer model; temperature rise
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Comparison and Optimization Strategies of Energy Efficiency between Green Buildings and
Traditional Buildings
LIU Yalei !, SU Wei ?
1. Hebei Institute of Architectural Design & Research Co., Ltd., Shijiazhuang, Hebei, 050000, China
2. Hebei Polytechnic Institute, Shijiazhuang, Hebei, 050000, China

Abstract: Against the backdrop of the "dual carbon™ goals and sustainable development strategies, building energy consumption has
become a significant issue in energy management and ecological construction. Green building is a new architectural model that takes
energy conservation, environmental protection, health, and comfort as its core concepts, and is gradually replacing traditional
high-energy consumption buildings. The article comprehensively and meticulously compares the differences between green buildings
and traditional buildings in terms of energy efficiency, system composition, and operational management, in order to reveal the
fundamental differences between the two in terms of energy utilization efficiency, environmental impact, and operational modes.
Related research shows that green buildings have outstanding advantages in design concepts, material selection, system integration,
and intelligent management, which can achieve the minimization of energy consumption and maximization of environmental benefits
throughout the entire life cycle of buildings. In response to the structural problems in the process of building energy conservation, this
article provides a comprehensive optimization approach from three aspects: optimizing design, upgrading equipment systems, and
achieving intelligent operation, which provides strong theoretical support and practical reference for Chinese construction industry to
achieve the goals of energy conservation, carbon reduction, and high-quality development.

Keywords: green building; traditional architecture; energy efficiency comparison; optimization strategy
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Application of Information Technology in Quality and Safety Management of Construction Projects

YUAN Qiqi
Yancheng Hengxin Construction Engineering Quality Inspection Co., Ltd., Yancheng, Jiangsu, 224400, China

Abstract: In the context of the rapid development of information technology in modern society, integrating modern information

technology into the quality and safety management of construction projects has become an important means to ensure construction

safety and improve the quality of building projects. It is also an inevitable trend in the development of safety management in the

construction industry. On this basis, the article focuses on the research of information management of construction project quality and

safety, emphasizing the practical significance and current development status of information management, and further exploring the

specific application strategies of information technology in construction project quality and safety management.
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Cost Control and Management in the Bidding Stage of New Energy Wind Power Projects

YAN Xiaoguang
The Second Engineering Co., Ltd. of CCCC Third Highway Engineering Bureau, Tianjin, 301800, China

Abstract: Wind power has become the mainstream choice for energy transformation, and the economic viability of its projects largely
depends on effective cost control. The bidding stage, as the source of project cost formation, has a decisive impact on the final total
investment. This article systematically elaborates on the core position of cost control in the bidding stage of wind power projects, and
deeply analyzes the management points of key links such as the preparation of the bill of quantities, selection of bidding modes and
contract types, and bid evaluation. At the same time, advanced concepts such as whole process cost consulting and full value chain cost
control were discussed, as well as the application and innovation of digital tools such as Building Information Modeling (BIM) and
big data in this stage. Finally, future optimization suggestions were proposed from three dimensions: improving institutional
standards, enhancing professional capabilities, and deepening technological integration. The aim is to establish a systematic and
scientific cost control framework for wind power project bidding stages, in order to improve project investment efficiency and
industry management level.

Keywords: wind power projects; bidding; cost control; cost management; EPC general contracting; whole process cost consulting
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Application Analysis of Asphalt Pavement Construction Technology in Highway Engineering
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Abstract: In the field of highway transportation in China, the reasonable selection and application of construction technology directly

determine the final quality of asphalt pavement. Based on this, this article analyzes and discusses the specific application of this

technology in combination with the characteristics and common diseases of highway asphalt pavement, hoping to provide more

reference and inspiration for similar engineering practices.

Keywords: highway engineering; asphalt pavement; construction technology
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Research on Technological Innovation of National Land Space Ecological Restoration Project
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Abstract: With the continuous deepening of ecological civilization construction, ecological restoration of national territory has
become an important way to promote high-quality development and achieve sustainable development. However, traditional restoration
models have problems such as single technology, insufficient systematicity, and insignificant ecological benefits, which cannot meet
the practical needs of land and space governance in the new era. Therefore, the article takes technological innovation as the research
perspective and explores the technological innovation path of national spatial ecological restoration engineering from the perspective
of engineering practice. Research suggests that the restoration concept based on systematic thinking, the application of digital and
intelligent technologies, and the promotion of green and low-carbon technologies are key factors in promoting efficient and
sustainable development of national spatial ecological restoration. By building a diversified technology collaborative innovation
system, not only can the scientificity and operability of ecological restoration be enhanced, but it can also play a positive role in
ensuring ecological security, improving environmental quality, and promoting coordinated socio-economic development. The
research in the article provides important references for the theoretical improvement and practical exploration of future national
spatial ecological restoration projects.

Keywords: national land space; ecological restoration; technological innovation; green development; sustainability
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Application Analysis of High Pier Construction Technology in Bridge Construction

LIU Bei
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: With the rapid development of transportation infrastructure construction in China, the number of bridge projects crossing

deep valleys and rivers is increasing. As a key load-bearing structure, the safety, economy, and efficiency of the construction

technology of high piers directly affect the success or failure of the entire project. This article systematically analyzes the mainstream

technologies in current bridge high pier construction, focusing on the basic principles, process flow, and applicable conditions of

hydraulic sliding formwork construction technology, hydraulic climbing formwork construction technology, flipping formwork

construction technology, and cantilever formwork construction technology, aiming to promote the standardization and innovative

development of high pier construction technology.

Keywords: high pier construction technology; bridge engineering; flip mold construction
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Research on Construction Technology and Quality Control of Prefabricated Building
Substation

DU Yacheng
China Energy Engineering Group Tianjin Electric Power Construction Co., Ltd., Tianjin, 300171, China

Abstract: With the continuous development of the power system, the requirements for construction efficiency and quality in
substation construction are increasingly increasing. The traditional construction mode has many problems, such as long construction
periods, complex on-site operations, and difficulty in achieving unified quality, which make it difficult to meet modern needs.
Prefabricated buildings have been widely used in substation construction due to their modular and standardized characteristics. At
present, the production technology, lifting and installation technology, BIM, and information management methods of prefabricated
components have gradually matured. The role of prefabricated buildings in substation construction is mainly manifested in improving
construction efficiency, ensuring project quality, reducing the amount of on-site operations, and lowering safety risks, thereby

providing an efficient and reliable solution for the construction of the project.

Keywords: prefabricated building substation; construction technology; quality control
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Analysis of Construction Technology for Highway Pavement Cushion Layer

YAN Yingxue
Xinjiang Beixin Road and Bridge Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: As an important component of the road structure system, the highway pavement cushion layer is first analyzed in this article.

Then, combined with specific engineering cases, the specific application of this technology is analyzed in detail. The research shows

that based on strict control of material quality, optimization of construction technology, and strengthening process detection, the

uniformity, compactness, and drainage efficiency of the cushion layer can be greatly improved, ensuring the long-term durability and

driving safety of highway engineering.

Keywords: highway engineering; pavement cushion layer; survey lofting
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Analysis of the Impact of Intelligent Control System on Safety and Efficiency in Nitric Acid

Production

DUAN Ying
Tangshan Zhonghao Chemical Co., Ltd, Tangshan, Hebei, 063000, China

Abstract: The article comprehensively and meticulously outlines the basic process flow involved in nitric acid production, and also
provides a detailed analysis of its control requirements. The article focuses on exploring the various limitations of traditional control
methods in response speed, accuracy, and adaptability. Furthermore, the various components of intelligent control systems were
elaborated, including hardware architecture, software algorithm core, and data acquisition and communication networks. In addition,
their respective functional characteristics were also explained. Analyze the positive effects of intelligent control systems from multiple
dimensions, such as real-time risk monitoring and warning, automatic response to accidents, standardized operation, and reduction of
human errors, in order to illustrate their effectiveness in improving safety levels.

Keywords: nitric acid production; intelligent control system; safety; process optimization
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Research on Linkage Control Design and Safety Optimization of Electrical Fire Protection
System in High-rise Buildings
LIU Shigiang
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: As an important component of modern urban development, high-rise buildings have the characteristics of complex structure,
dense personnel, and diverse functions, and their fire safety issues have always been of great concern. The electrical fire protection
system not only undertakes core tasks such as fire alarm, fire extinguishing linkage, emergency lighting, and evacuation instructions in
high-rise buildings, but also directly affects the overall safety and reliability of the building. The article takes the electrical fire
protection system of high-rise buildings as the research object, explores the basic principles and key technologies of its linkage control
design, analyzes the reliability deficiencies and potential hazards in the existing system, and proposes countermeasures for optimizing
design and operation management. In terms of methodology, the study combines system integration technology, control logic
optimization, and redundancy design ideas to analyze the scientificity of linkage control logic, the effectiveness of equipment
collaboration, and the intelligence of operation monitoring. The results indicate that an electrical fire protection system based on
reasonable linkage control and safety reliability optimization can significantly improve the efficiency and accuracy of fire disposal,
ensure the safety of personnel and property, and promote the modernization of fire management in high-rise buildings.

Keywords: high-rise buildings; electrical fire protection system; linkage control; safety and reliability; optimization design
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Research on the Application of Mechanical Manufacturing and Automation Technology in
Intelligent Production

LIU Xun
Jilin Province Jigao Service Area Management Co., Ltd., Changchun, Jilin, 130000, China

Abstract: With the continuous advancement of Industry 4.0 and the concept of intelligent manufacturing, the application of

mechanical manufacturing and automation technology in intelligent production is showing an extremely rapid development

momentum. Mechanical manufacturing automation can improve machining accuracy and production efficiency, while also

significantly improving production flexibility and safety, achieving intelligent control of the entire manufacturing process. With the

help of core supporting technologies such as data collection, artificial intelligence, and digital twins, modern intelligent production

systems can achieve production scheduling optimization, quality monitoring, and data-driven decision-making, thereby further

enhancing the competitiveness of enterprises. On the basis of analyzing the characteristics of mechanical manufacturing automation,

this article deeply explores the core technologies, application practices, and development trends of intelligent production, hoping to

provide theoretical references and practical guidance for the implementation and optimization of intelligent manufacturing.

Keywords: mechanical manufacturing; automation technology; smart production
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Research on the Application of Bulk Coal Heating Replacement Technology and Indoor

Heating Guarantee Effect in Northern Rural Areas

LI Honghao
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: For a long time, scattered coal has been the main heating method in rural areas of northern China. However, the combustion
efficiency of scattered coal is low and the emission of pollutants is large, which not only causes energy waste but also seriously affects
air quality and residents' health. In recent years, with the promotion of clean heating policies, various alternative technologies such as
electric heating, natural gas heating, biomass energy utilization, and air source heat pumps have gradually been applied in rural areas in
the north. However, in the actual promotion process, alternative technologies face problems such as high costs, poor heating stability,
and uneven acceptance among farmers, which affect the effectiveness of indoor heating guarantee. On the basis of analyzing the
current situation and drawbacks of loose coal heating in rural areas of northern China, this article explores the characteristics,
application conditions, and adaptability of the main alternative technologies, with a focus on studying the practical effects of
alternative technologies in indoor heating guarantee. Research has shown that combining decentralized clean heating with centralized
heating can significantly improve indoor temperature stability, reduce carbon emissions, and achieve a balance between economy and
comfort. The article proposes countermeasures and suggestions to improve supporting policies, optimize technological paths, and
increase farmers' participation, in order to provide reference for promoting the green transformation of heating methods and improving
indoor environmental quality in northern rural areas.

Keywords: northern rural areas; scattered coal heating; alternative technologies; indoor warmth; clean energy
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Exploration on Coal Mining Technology and Excavation Support Technology

LIU Hanlei
Jiangsu Energy Co., Ltd., Xuzhou, Jiangsu, 221616, China

Abstract: This article comprehensively and meticulously explores the mining technology and excavation support technology in the
production process of underground coal mines. The article first sorted out the different classifications, specific methods, and relevant
factors used in the selection of underground mining technology, and then elaborated on the specific process flow of tunnel excavation
technology, the ways to achieve it through mechanization, disaster prevention and control measures, and the high-efficiency
development trend it presents. Then, the principles and different forms of support technology were analyzed, and the differences
between traditional and modern support technologies were compared. The logical thinking followed in the design of support schemes
was summarized. This paper focuses on exploring the synergistic relationship between mining technology and excavation support
technology, which constrains and promotes each other. From various aspects such as technology matching, system integration,
intelligence level, and future challenges, it demonstrates the comprehensive technical approach to achieving the goals of safe, efficient,
and green mining in coal mines.

Keywords: coal mining; tunnel excavation; support technology; collaborative optimization; safety guarantee
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Application Analysis of Composite Blasting Pressure Relief Technology in Preventing and
Controlling Rockburst in Coal Mines

XIE Zitong
Zhangshuanglou Coal Mine of Jiangsu Xukuang Energy Co., Ltd., Xuzhou, Jiangsu, 221616, China

Abstract: Rockburst is a common dynamic disaster in coal mining, and its prevention and control work is directly related to mine

safety production and efficient resource recovery. The composite blasting pressure relief technology integrates multiple blasting

methods and process parameters, achieving the goal of active pressure relief and energy release in areas prone to rockburst hazards,

effectively reducing the probability of disasters occurring. This article comprehensively summarizes the formation principles and

classification methods of rockburst, deeply explains the mechanical foundation and technical connotation of composite blasting

pressure relief technology, and constructs a complete technical system consisting of blasting parameter design, charge structure

optimization, and timing control.

Keywords: impact ground pressure; composite blasting; pressure relief technology; coal mine safety; blasting parameters
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Research on the Whole Process Management Mode of Mining Project Equipment and Materials

QI Zhaoyang
Hydropower Bureau 9, Guiyang, Guizhou, 550000, China

Abstract: The management of equipment and materials in mining projects has complex characteristics and systematic attributes,

which greatly affect the cost and efficiency of mining enterprises. This study focuses on building a comprehensive management model

for equipment and materials that can meet the practical needs of modern mining. The specific approach is to deeply analyze the critical

links in the entire lifecycle of equipment and materials, from demand planning to scrap recycling. At the same time, it carefully

analyzes the various problems in collaboration, information, and resources in current management, and proposes a construction

framework with process optimization, organizational restructuring, and information integration as core elements.

Keywords: mining engineering; equipment and material management; whole process management
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Analysis of Coal Mine Roof Accidents and Research on Prevention and Control Countermeasures

ZHANG Qiang
Zhangshuanglou Coal Mine of Jiangsu Xukuang Energy Co., Ltd., Xuzhou, Jiangsu, 221616, China

Abstract: Coal mine roof accidents belong to one of the safety accident categories that occur frequently and have a serious degree of
harm in the coal mine production process. Once they occur, they not only pose a serious threat to the life safety of underground
workers, but also have a prominent impact on the continuity and stability of the mine production system. In view of this, this article
closely follows the formation principle of coal mine roof accidents, systematically analyzes the key causes of roof accidents from
multiple aspects such as geological conditions, coal mining technology, support design, and on-site management, and focuses on a
series of key prevention and control technologies such as roof support optimization, joint support technology, complex roof control,

and monitoring and early warning, so as to provide some reference for the prevention and control of coal mine roof accidents.

Keywords: coal mine roof accidents; coal mining face; prevention and control countermeasures
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Research on Optimization of Collaborative Design Process for Building Structures Based on

BIM Technology

WANG Ying
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the rapid development of the construction industry, the scale of engineering projects continues to expand, and the
importance of collaborative design between specialties is becoming increasingly prominent. In the traditional architectural design
process, there are problems such as poor information transmission, data fragmentation, and frequent design conflicts, which seriously
affect design efficiency and engineering quality. BIM (Building Information Modeling) technology, with its advantages of information
integration and 3D visualization, provides a new solution for collaborative design of building structures. By analyzing the core features
of BIM technology and combining with the current status of collaborative design processes in building structures, this article explores
the specific path of BIM in optimizing collaborative processes. Practical methods are mainly proposed from the aspects of establishing
information sharing mechanisms, constructing collaborative platforms, conflict detection applications, and dynamic management
throughout the entire process. The research results indicate that collaborative design based on BIM can significantly improve design
efficiency, reduce conflicts between structural and architectural, mechanical and electrical specialties, and enhance overall design
quality and construction feasibility. The research in the article provides a reference for promoting the deep application of BIM in
structural design, and has positive significance for improving the level of refined management of engineering projects.

Keywords: BIM technology; building structure; collaborative design; process optimization; conflict detection
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Analysis of the Comprehensive Application of Green Building Concept in Public Buildings
Design

ZHANG Minghao
Xiong'an Urban Planning and Design Institute Co., Ltd., Baoding, Hebei, 071700, China

Abstract: Issues related to resources and environment are becoming increasingly apparent, and the concept of green buildings is
gradually becoming one of the key directions leading modern architectural design. Public buildings are an important component of
urban construction, and their degree of greening directly affects the sustainable development process of cities. Starting from the
significance of applying green building concepts in public building design, this article carefully analyzes the basic principles followed
by green design, and comprehensively and systematically explores the specific strategies for its implementation from various aspects
such as material selection, external design, internal space optimization, intelligent system construction, and resource recycling. It is

hoped that this can provide theoretical support and practical path guidance for the green transformation of public buildings.

Keywords: green building design concept; public buildings; application
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Research on Optimization of Public Building Design under Low Carbon Concept
CHENG Hao *, LI Xintian 2
1. Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China
2. North Engineering Design and Research Institute Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the intensification of global climate change, the green transformation of the construction industry, as an important
source of energy consumption and carbon emissions, has become a key link in promoting the construction of a low-carbon society.
Public buildings have become a key area of research in low-carbon building design due to their large size, high energy consumption,
and frequent use. Guided by the low-carbon concept, this article systematically explores low-carbon design strategies for public
buildings from the aspects of building planning and layout, selection of building materials, optimization of energy systems, application
of green technologies, and later operation and maintenance management. Research suggests that low-carbon public buildings should
achieve an organic unity of energy conservation and carbon emission control throughout their entire lifecycle. By integrating building
technology with ecological concepts, they can construct energy-efficient, efficient, comfortable, and livable public spaces. The
conclusion of the article provides a scientific optimization approach for public building design, which is of great significance for
promoting the green transformation and sustainable development of Chinese construction industry.

Keywords: low carbon concept; public buildings; energy-saving design; green building; sustainable development
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Key Technologies and Structural System Analysis for Seismic Design of Urban Elevated Bridges

LIANG Chaoyang, YUAN Ye"
Xiong'an Urban Planning and Design Institute Co., Ltd., Baoding, Hebei, 071700, China

Abstract: Urban elevated bridges are important infrastructure for urban transportation, and their seismic performance directly affects

traffic safety and rescue efficiency in earthquake disasters. In order to analyze the stress behavior of elevated bridges under different

geological conditions and structural forms, it is necessary to combine the dynamic characteristics under earthquake action, and explore

the synergistic effect of bearing design, pier column stiffness distribution, and seismic isolation and reduction technology in the

structural system. A performance-based seismic design concept is proposed to optimize structural layout and improve overall seismic

resilience and recovery. The applicability and effectiveness of key technologies in practical engineering are verified through typical

case studies, providing technical support for seismic design of elevated bridges.

Keywords: urban elevated bridge; seismic design; structural system; seismic isolation technology; performance based design
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