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of scientific and technological findings among the research community and
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Research on the Construction of Performance Evaluation System for Green Construction of
Large and Complex Projects and the Integration of Low Carbon Management Measures

ZHANG Xin, XUN Yang
Shaanxi Xixian New Area Jinghe New City Urban Construction Investment Co., Ltd., Xi'an, Shaanxi, 713700, China

Abstract: During the construction of large and complex projects, energy consumption is high and environmental impact is significant.
Green construction and low-carbon management have become key ways to enhance the sustainability of the project. Based on the
systematic research on the core indicators of green construction and low-carbon management measures, a green construction
performance evaluation system for large and complex projects has been established, involving indicators such as energy utilization
efficiency, resource recycling, construction environmental impact, and low-carbon emission reduction. An integration strategy for
low-carbon management measures has also been proposed. Through the collaborative implementation of performance indicator system
and low-carbon management, the environmental performance, resource utilization efficiency, and sustainable development capability
of engineering projects can be effectively enhanced, providing scientific basis and management reference for green construction and

low-carbon operation.

Keywords: large and complex engineering projects; green construction; low-carbon management; performance evaluation system;

sustainable development
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Optimization Analysis of Engineering Supervision Process Based on Digital Technology

CHEN lie
Jiangxi Jiangnan Engineering Management Consulting Co., Ltd., Ganzhou, Jiangxi, 402288, China

Abstract: Currently, with the continuous increase in the scale and complexity of engineering projects, the traditional engineering
supervision mode has exposed many problems, such as low efficiency, lagging information transmission, inadequate on-site
management and document management, etc. These problems make it difficult to effectively guarantee the quality, safety, and progress
of construction. The supervision team lacks professional expertise and accumulated experience, and knowledge sharing is not sufficient.
Their overall management ability still needs further improvement. The continuous development of digital technology, such as BIM
modeling, Internet of Things monitoring, and cloud management, has brought real-time information collection, visual management, and
intelligent analysis to engineering supervision. However, in practical applications, these technologies are still in the preliminary stage, and

there is still a lot of room for improvement in the standardization and informatization level of supervision processes.
Keywords: digital technology; engineering supervision; workflow; optimization analysis
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Research on Differential Settlement Control Technology at the Junction of New and Old Roads
— Mechanical Properties and Engineering Application Analysis Based on a New Type of Stress
Tension Reinforcement Composite Structure

LUO Dan; LIN Xiong
Fifth Engineering Co., Ltd. of China Railway 22nd Bureau Group Corporation Limited, Chongging, 400711, China

Abstract: With the rapid development of transportation infrastructure construction in China, the number of renovation and expansion
projects on existing roads is increasing. The differential settlement problem at the junction of old and new roadbeds has always been a
difficult and painful point in the field of road engineering. It directly leads to longitudinal cracks, misalignment and other diseases on the
road surface, seriously affecting driving safety, comfort and road service life. The traditional method of using reinforced materials such as
geogrids is still difficult to effectively resist differential deformation under long-term loads. This article provides an in-depth analysis of a
new type of road surface connection structure for new and old roads, targeting the aforementioned technical bottlenecks. This structure
innovatively introduces a stress reinforcement system that is rotatable and equipped with elastic limiters, which works in conjunction with
traditional subgrade auxiliary material layers (steel plastic grids, anti-seepage geotextiles) to form a composite reinforcement system that
combines rigidity and flexibility, active restraint, and passive reinforcement. This article elaborates on the structural composition of the
connecting structure, the working mechanism of the core component stress reinforcement, and reveals through mechanical analysis how it
effectively suppresses the relative displacement of the new and old roadbeds through the mechanism of "anchoring and locking stress
transmission". At the same time, this article systematically reviews the construction process of the structure and compares it with
traditional techniques in terms of anti separation, crack resistance, construction convenience, and long-term durability. The research results
indicate that the new connection structure can significantly improve the overall integrity and collaborative working ability of the new and
old roadbeds, effectively control differential settlement, and provide a reliable technical solution for solving key technical problems in road
reconstruction and expansion projects, with broad prospects for promotion and application.

Keywords: road renovation and expansion; connection between new and old roadbeds; differential settlement; stress reinforcement;
geogrid; composite reinforcement; road crack
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Research on Project Management and Development Problems of Prefabricated Buildings

WANG Xi
China Architectural Design & Research Group, Beijing, 100044, China

Abstract: With the continuous transformation and upgrading of the construction industry, prefabricated buildings, as a new
construction method, have become an extremely critical path to promote the development of the construction industry towards
industrialization. Based on the actual operation of the whole process management of prefabricated building projects, this article
comprehensively and meticulously analyzes the characteristics of the definition of prefabricated buildings and their development
process, and deeply and thoroughly explores the core management points in the design management stage, component production and
transportation stage, and on-site assembly stage. In response to a series of prominent problems such as inadequate technological
system, low project management efficiency, shortage of professional talents, and insufficient synergy in the industrial chain, practical

optimization measures have been proposed.

Keywords: prefabricated building; engineering project management; development problems; industrial chain collaboration
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Brief Analysis of Application of Green Construction Management in Building Construction

XIE Wenhua
Jiangxi Jiangnan Engineering Management Consulting Co., Ltd., Ganzhou, Jiangxi, 341000, China

Abstract: With the continuous enhancement of people's environmental awareness, energy conservation and environmental protection
issues in the construction industry have received increasing attention in recent years. In order to achieve sustainable development,
construction companies also place greater emphasis on integrating green construction management concepts into the entire
construction process. This is related to environmental protection, resource conservation, and can improve construction quality, laying a
solid foundation for the sustainable development of the construction industry. The article analyzes the problems encountered in its
application in construction management and comprehensively elaborates on the specific application of green construction management

in actual construction.

Keywords: green construction management; building construction; technology application
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Key Factors and Optimization Measures for Quality Control in Construction Engineering

WANG Li, LI Yue
Shaanxi Xixian New Area Jinghe New City Urban Construction Investment Co., Ltd., Xi'an, Shaanxi, 713700, China

Abstract: Improving the quality of construction projects in China is not only related to the speed of economic development, but also
directly affects the quality of people's lives. Therefore, it is necessary to attach great importance to the quality management of
construction projects. In order to improve the quality of engineering, it is necessary to use scientific management methods to
effectively control the entire construction process, grasp the key links of construction quality management, ensure that various
management goals can be achieved smoothly within the expected time, and thereby enhance public satisfaction with building quality.
The article focuses on exploring the key factors that affect the quality of construction projects in China, while analyzing the
optimization measures that can be taken to achieve sustained improvement in construction project quality and comprehensive

enhancement of management level.

Keywords: construction engineering; quality control; key factors; optimization measures
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Construction Engineering Technology Management and Energy-saving and Emission
Reduction Implementation Strategies

ZHU Tonglin
Jiangxi Songhui Construction Engineering Co., Ltd., Ganzhou, Jiangxi, 341000, China

Abstract: Construction engineering technology management and energy-saving and emission reduction implementation strategies play
a crucial role in the current development process of the construction industry. This not only concerns the improvement of engineering
quality, but also has an undeniable impact on environmental protection and sustainable utilization of resources. The article first
provides an overview of the definition, objectives, and main content of construction engineering technology management, and then
delves into the implementation methods of technology management, such as the construction of technical standards and specification
systems, construction organization design and technical scheme management, technical disclosure and process control, etc. Afterwards,
further exploration was conducted on the policy background, significance, set goals, and basic principles of energy-saving and
emission reduction in construction projects. At the same time, some specific implementation strategies were provided, such as the
selection of energy-saving materials and equipment, energy management and optimization utilization, waste reduction and resource
recycling, technological innovation and process improvement, etc.

Keywords: construction project; technical management; energy-saving and emission reduction; implementation strategy; sustainable
development
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Analysis of Construction Technical Points for Drainage Pipelines in Municipal Engineering Roads

WU Xin
Taiyuan Municipal Construction Group Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract: Municipal road drainage pipeline engineering, as an important component of urban infrastructure, directly affects the
normal operation of the city, the quality of life of residents, and the service life of roads. The construction quality not only affects the
functionality of the drainage system, but may also cause a series of problems such as road settlement and waterlogging. The article
focuses on the construction technology of drainage pipelines in municipal engineering roads. Starting from the preparation work before
construction, it analyzes in detail the technical points of key construction links such as measurement and laying out, trench excavation,
pipeline installation, interface treatment, trench backfilling, and closed water testing. At the same time, it explores the quality control
and management measures during the construction process, aiming to provide theoretical reference and practical guidance for
improving the construction quality of municipal road drainage pipeline engineering.

Keywords: municipal engineering; road drainage pipeline; construction technology; quality control
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Research on the Design of Comprehensive Management System for Road Engineering Design
and Construction

TANG Shoutao %, X1 Qikai !, ZHAO Qiao *, WAN Li %, ZHANG Yunchao *
1. Fifth Engineering Co., Ltd. of China Railway 22nd Bureau Group Corporation Limited, Chongqing, 400711, China
2. Chongging University, Chongging, 400044, China
3. Chongging Research Institute of Beijing University of Technology, Chongging, 401100, China

Abstract: Against the backdrop of accelerated urbanization, the scale and complexity of road engineering construction have increased
synchronously. Traditional construction management models face problems such as inefficient traffic organization, fragmented data,
and lagging progress control. In order to enhance the intelligence level of the full cycle management of road engineering, this study
designs a comprehensive management system for road engineering design and construction based on big data and geographic
information systems (GIS). By analyzing the impact mechanism of highway closure construction on traffic flow, clarifying the
differentiated characteristics of domestic, inbound, and transit traffic flow, and combining multi-source heterogeneous data integration
technology, a "data collection - governance - sharing - application" full process architecture is constructed. The system integrates BIM
and GIS visualization technology to achieve dynamic monitoring of construction progress and real-time data access to Internet of
Things devices, and proposes a cross platform data exchange solution based on XML. Case studies have shown that the system can
improve the efficiency of regional road network traffic by 23% and reduce traffic congestion by 35% during construction, providing
technical support for the digital transformation of road engineering construction management.

Keywords: road engineering; integrated management system; traffic organization; multi source data integration; BIM -GIS fusion
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<Part name="fj E T.F¥" startTime="2024 - 05 -
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Research on Common Fault Diagnosis and Repair Techniques in the Maintenance of
Centrifugal Compressor Rotors

DONG Huagi *, WANG Fuxin !, JIANG Wenjia 2, ZHOU Yingbo , WANG Shuai ?
1. Shenyang Blower Group Installation and Maintenance Parts Co., Ltd., Shenyang, Liaoning, 110020, China
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Abstract: Research on common fault diagnosis and repair techniques in the maintenance of centrifugal compressor rotors Centrifugal
compressors are key equipment in industries such as petrochemicals, natural gas, metallurgy, etc. The reliability of their operation
directly affects the continuity and economic benefits of production. Therefore, this article systematically studies the common faults and
repair techniques in the maintenance process of centrifugal compressor rotors. By reviewing domestic and foreign literature on
compressor rotor maintenance technology and analyzing actual maintenance cases, this study summarizes common types of rotor faults,
such as unbalance, shaft bending, journal wear, impeller damage, and seal failure. Modern diagnostic techniques such as vibration
analysis, ultrasonic testing, and eddy current testing are used to establish a systematic fault diagnosis method. For different types of
faults, corresponding repair techniques are proposed, such as dynamic balance correction, shaft bending repair, surface strengthening
treatment, welding repair, and overall replacement. Through experimental verification and industrial application, the proposed
diagnostic and repair technology has significantly improved the quality of rotor maintenance, greatly enhanced the reliability of
compressor operation, extended the service life of equipment, reduced unplanned downtime, and created considerable economic
benefits. This research achievement provides theoretical basis and technical support for the maintenance of centrifugal compressor
rotors, and has important practical significance in improving equipment management level.

Keywords: centrifugal compressor; rotor maintenance; fault diagnosis; repair technology; vibration analysis
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Research on Maintenance and Management of Sintering Machinery Equipment

YIN Yi, YANG Zhifeng
Angang Yongtong Ductile Iron Pipe Limited Liability Company, He’nan Iron & Steel Group, Anyang, He’nan, 455133, China

Abstract: The article comprehensively and meticulously studies the maintenance and management of sintering machinery equipment,
deeply analyzes the actual situation and various problems of current maintenance and management, and provides corresponding
optimization methods. Firstly, an overview of the basic concepts of maintenance management is provided, clarifying its key
significance in industrial production. Then, the specific implementation of maintenance management models and processes is analyzed.
After research, it was found that there are many problems such as inadequate maintenance systems, outdated technical means, the need
to improve the professional quality of maintenance personnel, and low levels of information management. In response to these
emerging issues, a series of specific measures have been proposed, including improving maintenance management systems,
introducing more advanced maintenance technologies, strengthening training for maintenance personnel, and promoting the

informatization process of maintenance management.

Keywords: sintering machinery equipment; maintenance and management; maintain the system; technical means
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Belt Hydraulic Tensioning System of Palletizer Based on Position-pressure Dual Closed-loop Control

YU Wenze !, GE Jiaging 2, ZHANG Yin 2%
1. Tangshan Caofeidian Coal Port Co., Ltd., Tangshan, Hebei, 063200, China
2. School of Mechanical Engineering, Yanshan University, Qinhuangdao, Hebei, 066004, China
3. Engineering Training Center, Yanshan University, Qinhuangdao, Hebei, 066004, China

Abstract: In order to solve the problems of lagging adjustment and poor dynamic adaptability in traditional belt tensioning systems,
this paper designs a hydraulic tensioning system for palletizing machine belts and proposes a position pressure dual closed-loop
control strategy. In response to the shortcomings of traditional mechanical tensioning systems, such as frequent manual
maintenance, large volume of constant tension tensioning systems, and difficulty in adapting to dynamic working conditions, a
hydraulic control structure containing pressure sensors, displacement sensors, and electric proportional valves was constructed by
combining the pain points of belt elastic plastic deformation, start stop impact, and long-distance tension unevenness. Collaborative
control was achieved through the displacement inner ring and pressure outer ring. The operating data shows that the tension of the
system can be stabilized within 10 seconds after startup. The fluctuation range of tension under dynamic conditions is 190t-210t,
and the pressure change amplitude is < 10%, which meets the design requirements and effectively improves the system life and
reduces the frequency of belt replacement.

Keywords: belt conveyor; hydraulic tensioning; closed-loop control
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Brief Analysis of Research on Quality Management of Prefabrication in Pipeline Workshop of
Petrochemical Projects

LI Xiaopeng, CHEN Chong
China Machinery Engineering Machinery Engineering Co., Ltd., Zhengzhou, He’ nan, 450000, China

Abstract: This article summarizes the key construction technology quality management issues encountered during the prefabrication
and welding process of the Karbala Refining and Chemical Integration Project in Irag, which won the first prize of "Excellent Welding
Engineering" and the "Excellent Welding Engineering” double award in 2023. Based on the characteristics of the pressure pipeline
workshop prefabrication and release site installation of petrochemical projects, the quality requirements for pipeline workshop
prefabrication and welding are high. The qualification level of pressure pipeline welders and the thickness coverage rate of pipeline
systems are also high. The study summarizes the key construction technology quality management issues encountered in the
prefabrication and welding process of petrochemical projects, including the acceptance of pipeline materials in the workshop, the
optimization of the process by the pipeline cutting group in the workshop, the inspection of pipeline prefabrication and welding in the
workshop, the non-destructive testing of pipeline prefabrication welds, the release sandblasting and anti-corrosion of pipeline
prefabrication, and, Provide reference experience for the construction of similar petrochemical projects.

Keywords: petrochemical industry; workshop prefabrication; quality management; release of prefabricated components; on-site reception
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Research on Measures to Improve the Safety Management of Chemical Equipment Operation

LIU Shuiyun
Shaanxi Yanchang Coal Yulin Energy and Chemical Co., Ltd., Yulin, Shaanxi, 718500, China

Abstract: Chemical equipment is a key part of the chemical production system, and its operation safety is closely related to production
efficiency, product quality, and enterprise safety management level. With the continuous development of the chemical industry, the
types of equipment are becoming increasingly complex, and the operating environment is constantly changing. The potential risks of
safety accidents have also significantly increased. The article will analyze the impact of factors such as equipment aging, design
defects, improper operation, inadequate maintenance, and incomplete management system on equipment operation safety. At the same
time, based on the theory and practical operation of safety management, measures will be proposed from multiple dimensions,
including improving management system, strengthening operation monitoring, optimizing maintenance and repair, enhancing
personnel quality, promoting equipment updates, and building a safety culture. This will provide some reference for chemical

enterprises to improve their equipment safety management level.

Keywords: chemical equipment; operational safety; equipment management
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The Advantages and Challenges of Flotation Columns in the Separation of Fine-grained
Non-ferrous Metal Ores

HOU Junyi
Hami Geological Brigade of Xinjiang Uygur Autonomous Region Geological Bureau, Hami, Xinjiang, 839000, China

Abstract: Faced with the increasing depletion of easily selectable mineral resources, complex fine-grained embedded non-ferrous
metal ores have become a development focus. Flotation columns, with their high enrichment ratio and microbubble mineralization
characteristics, have significant advantages in improving the recovery rate of fine-grained minerals and concentrate grade. The data
shows that it can increase the average grade of concentrate by ~ and the recovery rate by 1%~3%. This paper further analyzes the
technical challenges of flotation column in foam stability control, pulp short circuit and sand settling treatment, and looks forward to
the development direction of intelligent control and composite force field, providing a reference for its efficient application.
Keywords: flotation column; fine-grained sorting; non-ferrous metal ores; advantages; challenge; bubble mineralization
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The Current Application Status and Development Trend of Intelligent Picking Equipment in

Mineral Processing

YANG Fugiang
Zhongxi (Liangshan) Rare Earth Co., Ltd., Liangshan, Sichuan, 615601, China

Abstract: With the continuous deepening of mining resource development, the requirements for sorting efficiency and accuracy in
mineral processing have become increasingly high. Traditional manual and semi-automatic sorting methods are no longer able to meet
the needs of efficient and refined processing. Intelligent picking equipment integrates advanced sensor technology, visual recognition
technology, artificial intelligence algorithms, and automation control systems to achieve high-precision and fast separation of ore and
waste rock, greatly improving the efficiency of mineral processing, product quality, and resource utilization. The article
comprehensively summarizes the composition and principles of intelligent picking equipment, its application in non-ferrous metals,
ferrous metals, and non-metallic minerals, key technologies, and future development trends. It also looks forward to the application

prospects of intelligent picking equipment in smart mining construction and green mining in the future.
Keywords: intelligent picking; mineral processing; artificial intelligence; development trend
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The Effect of Heat Treatment on the Comprehensive Performance of Aluminum Alloy Low
Pressure Casting Wheel Hubs

ZHENG Yanyin *?
1. Qinhuangdao Daika Xinglong Wheel Hub Co., Ltd., Qinhuangdao, Hebei, 066000, China
2. Hebei Province Light Alloy Wheel Technology Innovation Center, Qinhuangdao, Hebei, 066000, China

Abstract: With the development of automotive lightweighting trend, aluminum alloy low-pressure casting wheels have been widely
used, and heat treatment has a significant impact on the comprehensive performance of the wheels. Heat treatment is used to enhance
the properties of aluminum alloys by changing their microstructure, mainly including annealing, solid solution treatment, and aging
treatment. In terms of solid solution treatment parameters, it is necessary to finely control parameters such as temperature, holding
time, and cooling method; During aging treatment, the aging temperature, time, and multi-stage aging process are crucial for
strengthening phase precipitation and optimizing performance. Simultaneously, heat treatment combined with low-pressure casting,
surface treatment, and subsequent processing techniques can reduce defects, enhance corrosion resistance and wear resistance, and
ensure that processing quality and wheel hub performance meet design requirements.

Keywords: heat treatment; low pressure casting; hub; comprehensive performance
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Research on Error Analysis and Calibration Method of Blast Furnace Gas Flow Measurement

Instrument

LI Wenhao, ZHANG Guangyong, DING Yazhou
Rizhao Steel Holding Group Co., Ltd., Rizhao, Shandong, 276800, China

Abstract: In recent years, with the continuous development of the steel industry, the accuracy and reliability of blast furnace gas flow
measurement have received increasing attention. From the current situation, instruments such as differential pressure flow meters,
orifice flow meters, and mass flow meters still occupy the main position of measurement methods. However, under working conditions
such as high temperature, high corrosion, and pressure fluctuations, the measurement errors are quite significant. Moreover, most of
the existing calibration work is carried out in the form of periodic offline operations, which makes it difficult to reflect changes in
production in a timely manner, resulting in a lack of stability and accuracy in the obtained data. So, for the measurement technology of
blast furnace gas flow, it is still necessary to make corresponding improvement measures in error analysis and correction methods to
promote the improvement of measurement accuracy and reliability.

Keywords: blast furnace gas flow rate; measuring instruments; error analysis; correction method
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Research on Automatic Detection Technology of Bridge Defects Based on Image Processing

GUO Jiacheng
Zhongjiao Yuanyang (Dalian) Bridge Underwater Inspection Co., Ltd., Dalian, Liaoning, 116000, China

Abstract: With the rapid development of infrastructure in China, bridge safety issues have received increasing attention. Traditional
bridge defect detection methods rely on manual inspections, which are not only inefficient but also susceptible to subjective factors,
making it difficult to meet the needs of modern bridge management for efficient and accurate monitoring. The article focuses on the
research of automatic detection technology for bridges. Based on image processing theory, by designing a reasonable process for
bridge image acquisition and preprocessing, typical defects such as cracks and peeling on the surface of bridges can be identified. The
research adopts multi angle image acquisition and feature analysis methods, and proposes a complete set of automated detection
framework to address the problems of complex bridge structures and diverse types of defects, effectively improving the accuracy and
detection efficiency of defect localization. The experimental results show that the automatic detection technology has good reliability
and universality, and can adapt well to the requirements of bridge detection in engineering sites. This study provides technical support
for bridge maintenance decision-making and life cycle extension, which helps to achieve health management and public safety
protection of bridge structures, and promotes the development of intelligent and automated bridge maintenance management methods.
Keywords: bridge defect detection; image processing; automation technology; structural health monitoring; crack identification
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Research on Bridge Inspection Information Management System Based on Big Data

JIANG Anle
Zhonggong Luan (Dalian) Technical Testing Service Co., Ltd., Dalian, Liaoning, 116023, China

Abstract: With the rapid development of urban infrastructure, bridge safety management is facing increasingly high technological and
data challenges. Traditional detection information management suffers from problems such as data dispersion, low processing
efficiency, and lagging information updates, making it difficult to meet the needs of modern bridge operation and maintenance. The
article proposes a design concept for a bridge detection information management system based on big data technology, which
integrates multi-source detection data to achieve unified management and real-time updates of bridge structural health information.
The system architecture fully utilizes cloud storage and intelligent analysis methods to enhance the collection, storage, and retrieval
capabilities of detection data, while ensuring the accuracy and integrity of information. The research results indicate that the system
can effectively support the daily inspection, health assessment, and maintenance decision-making of bridges, improve management
efficiency and data utilization level, and promote the improvement of bridge operation safety and digital management level. The
application of relevant technologies and methods provides important references for the information management of bridges in China,
and has practical significance and broad prospects for promoting intelligent operation and maintenance of infrastructure.

Keywords: big data; bridge inspection; information management system; structural health monitoring; intelligent operation and maintenance
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Machine Learning based Bridge Health Monitoring Data Analysis Method

JIANG Yihai
Zhongjiao Yuanyang (Dalian) Bridge Underwater Inspection Co., Ltd., Dalian, Liaoning, 116000, China

Abstract: As an important infrastructure, the safe operation of bridges is of great importance. In recent years, with the advancement of
sensing technology, a large amount of bridge health monitoring data can be collected in real-time, providing important basis for
structural safety assessment and maintenance decision-making. However, traditional data analysis methods suffer from low efficiency

and limited accuracy in handling complex and multi-source data, making it difficult to meet the needs of modern bridge intelligent
management. This study focuses on the characteristics and challenges of bridge health monitoring data, and systematically explores the
advantages and applications of machine learning in data processing, feature extraction, and anomaly recognition. Specifically, machine

learning based methods will be introduced into the health monitoring data analysis process to achieve automatic recognition and

effective prediction of potential patterns and changes in the data. The research results show that machine learning methods can

improve the accuracy of bridge health status recognition and demonstrate good adaptability in early fault diagnosis and trend

prediction. The research in the article provides theoretical support for the upgrading of bridge operation and maintenance management

mechanisms, and has positive significance for promoting the intelligent transformation of the field of structural health monitoring.

Keywords: bridge health monitoring; machine learning; data analysis; fault diagnosis; intelligent management
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Analysis of Urban Road Design Ideas Based on the Concept of Intelligent Transportation

WU Xiaodong
Huangshi Branch of Zhongdu Engineering Design Co., Ltd., Huangshi, Hubei, 435000, China

Abstract: This article focuses on the maintenance and renovation project of Huangtai Highway in Taizi Town, Tieshan District,
Huangshi Economic and Technological Development Zone. The project has a total length of 6.457 kilometers, with an original road
width of 5 meters and a roadbed width of 6 meters. The designed driving speed is 15 kilometers per hour. After the renovation, the road
surface will be widened to 6.5 meters and the roadbed will be upgraded to 7.5 meters, in order to promote the construction of four
good rural roads and improve the basic traffic conditions for residents. The article deeply analyzes the connotation and key technical
system of the concept of smart transportation, studies the current situation of traditional urban road design under challenges such as
frequent diseases, poor drainage, and insufficient safety facilities, and proposes an overall design concept with perception layer,
network layer, platform layer, and application layer as the core. It elaborates on the specific design schemes of key subsystems such as
smart transportation safety guarantee, efficiency improvement, infrastructure management and maintenance, and travel services, and
optimizes road service level through intelligent means to promote rural economic development along the route.

Keywords: smart transportation; urban road design; rural roads; intelligent upgrade; data-driven
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Research on Safety Management and Risk Assessment in Bridge Inspection Work

SHAO Yuwei
Zhongjiao Yuanyang (Dalian) Bridge Underwater Inspection Co., Ltd., Dalian, Liaoning, 116000, China

Abstract: With the continuous development of infrastructure construction in China, the status of bridges in the field of transportation
is increasingly elevated, and their safe operation is related to the social economy and the safety of public life and property. Bridge
inspection work, as an important part of ensuring structural safety and extending service life, is facing challenges such as complex
operating environments, high technical requirements, and frequent risks and hidden dangers. Based on the actual needs of bridge
inspection work, the article systematically summarizes the main types of risks that exist in the current inspection process, including the
safety of operators, equipment failures, external environmental impacts, etc. Strategies for improving the safety management system
are proposed from the perspectives of management organization, technical means, and process specifications. At the same time,
combined with risk assessment theory, key links such as risk identification, analysis, control, and emergency plans have been clarified,
strengthening the establishment of a scientific assessment system. The research results indicate that standardizing management
processes, improving training mechanisms, and enhancing risk warning and disposal capabilities can effectively improve the safety
level of bridge inspection work and reduce the probability of accidents. This study has important theoretical value and practical
guidance significance for improving the safety management capability of bridge inspection and promoting scientific risk control.
Keywords: bridge inspection; safety management; risk assessment; risk control; management system

515

P I 0 R e R R R, MR S MRS I
EHR R E AR, WAL PR R A AR 7 A
BREEMEM . RIEZESmmEERY], £ 2023
FRG A EPFRBEAET S BRI, X
%, BBENOIRZ . Hraaf K 1) 5 8 T 241 B 2R
HNNAEEH, B2 A, RE A LU R
HZRRIEN, 2 AR ORI, MR AR
{1 T LR ROR Y o MR IRAG DN AN PR B DR 45 ) 2 4
b2 <l Y DR SR B I, A RS e it 5 P A7
(O FE P T MR RGO I TS I, BB AT BE
BN G, P SRR . RS A B
TR LR, TAEIRIRMFAF AR R, X 2
SR BRI 7K 6 505 B B v b e o DLAE K HB 23 W

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

FOHACE BTG B & L1, AR ZERERS
BT U A 15 I — B e B 2 A PR B DA S B AN
WO PP-At U R ORI o AR 22 R0 R 10 A B i A 4
SERAE LR IAHG . ACBIMNE M A Jy, PrBLREOR
BB EREA TR XX LSRG L, X IR ST
SR 2 A A B 7 T 1) BV R R P A (1) B AR IR 2 S A
D, UM A I IR R A S A R A a5k
FHSRUHE R, B I B SR TBe. A
MV =FH B A G A eI R KA, BUawt i
R TIAT B, SR ST — B BN 58 3 1 22 42 B
BEo Hirmh2 Bl - ER AR MRl A R, &
RS TH R BKT FUERE AR S B R T
RO A I AR (1 2 4 R B AT XU B 42 AR 38 it e s
(1 BRI S Ak A B AR 3R AR 1 5

75



@f' VISER

TR4ESE - 2025 #5845 H9M
Engineering Construction.2025,8(9)

1 RN TEREARIIR

1.1 RN EEER A ESEE

MR A R B T A KT, — PR 4,
TR A A IR AR T K A R R AR & B
AT IE 2 BEASREIRLEAT , e B e 2 | A
AR 7 REASREAS B ARES , TR LR AS I T ARl G . Bl
T R R R R, B MU Rk, &
AR M R AR — N ARG, NIRRT A 1 R A
AR . BUER R BT R CAIRER, SRR, &
BACHEARIE 2525 FH B A I B, SX A RE I 252 ks
MSE R AR TAE SO . SEE R e TA
PSS KB T R e ik T, ARl iE 5
FHAAD R AR ATE . HEIXEEH R H AR AL
F, shAeHE B TAE N SURBRAR N ERE A B (122 4l i, [
25 RS A AT SR SRR S, LA — AR AL RE AR RE 2 4R
BIEFMAH. ok, YRR R ZRFEA W BT RIEA
FH, Wi BN R R A B BB /.

1.2 N TIEPRY EEHEK

MR T A 238 2R 22 IR, 5 SRR 10l A2 A L 2R
BeRs g S, . JEHAE X K e AR R A4 X,
TAEN RAEEGI, wh 5AE IRk B L0 L o ARA Fol dh
TERERS, AN AR 2 YU A B, IE R R4 2
R 58 AT 5 o B ME FE AR O, AR SR 23 [ st
F 87 U ORI PR S 2 P et i, A RRAE R A M
ML B R BB TE R . — A, [R5 2
G, RUHCRII KK Ho B I 0% 2 5 SRR
0 M= 0 5 O 5 e R o L O e N N E R S R
NBARGA L NE /D, BN EAE RIS AGT, XL
HIS 2 T IV SR B 4 B (T A5 o THT I 2 o) A — e
RO TAEDLAE AR5 B AR B I InE, R KIETH
AN FE I 22 4 R B FIAS I 0 R

1.3 T AR EEEIMRK

MR M AT M BAE 22 4 BARAEA D o) . A
PR IIAT 55 Rk 2 2, RIS AR AR H AR\ 1T, IX
Wen 2 A AR R e o AN A w2 A E
JEE PRI A B S AL, 5 R 3 1l P AT LA T3 A 5 4
TER|SEAL o AN P FRER Z RGN, B R 4K
SASRE S A, AR PR G B A T 22 Ak Ik
RIEAE5ERE, DB R 2 A R R e RE 178
S KB I, A AZIH BRFEEHE, XL
T B L) 2 A BAOR . BRI 2 A KR o
TEREEE IEE IR, (RRIE I IR S H N4
HIEE T, A RE G N IUE B 242 RN EA S, )R
% H AT LR IR e AT 3

2 AR A X B 2 B K S M R 2=

2.1 Bl A RREXE

PRV N 53T A0 I A v 11 22 4 IRV Ay il 24 A

76

RS W5 FH R I B L DR 3R 22— o DR A A g 2 R A
VAR 8, BRVF & Bl 0 Bl B & T R R A B, A
R T 1 A XU o B ARG N 06 T R 2 PR A 5
KA TIFRE, BEEGSRA . ST E %L XA LT
PSR LR I AT REXT TR 53 1) 22 423 A Sl 5
Wi o N O3 3 TR B8 R AN B8 [F) R XU PRIV PE SR U, AN 3
PRI 25 4 VB B DL S A v RE 5 R F MO B .
FIREERR, sk B B SRR R R R AN Sk
HRET), FISEE S BB %A, Reld B2 FoH
BT BE o AE B 200 A B AN RS, PRERAEME A
224, AT B IR A ) A P k3 A ol

2.2 MG R XS

M A DN 52 5 5 e IR 5 3 T2 i 6 0 T A ) T 5
eV . R MR AT BRI TR 2 Ak i R BT
SRBEEE R 2R . EAL ARSI B TR R fe , HotERg
REIZHT NBE, SRR, SR 22 R ) XU o
PP AE AR T AR FOIRAS , HE— Db & A= 1
MEZ . BETHERRA T B S BUR A TERFE MR 244 FOVE IR 12
AT BIUTE R P B s A 5 R R AR E TARIRAS . S 4h,
VBN U B A FHAS 24 B T BE S A i, 51 A R )
FEtE R 2. B4 RS BRI N 2 DAK
AN B A% Vi B AR 58 5% e XU P A 25 i

2. 3 SMERIMEITHE N R £ BY 20

AN SRR A 22 A 7= AR W25 R, B R I
TEHRMEE . ASEKEH SRR KA 5
RN« AR L P R e R SR L, 2 B T BRI 1 % HE B
N R (SN NSRS N7 o N o B G K By | M W
TR, S RRIG N SR AR R, [ Bof 72 2 5 o A6 0 255 % A
N G324 AR R i 4G 22 U7 3R . Z R SR
K, XA ARE BN . — AN R A5
ATHI VA AN O, SRS 53 A ) T A HB AL s [7]
BRRA SR Bibh, —2ZER VT SR
PR, I AR R A B i, X — R O

3 REEIBIKAWE

3.1 BIBELARMERTHT

PR A I 2 4 AR 2R, 0 R R R A B L AT 9
)@ T4 kil A2 22 47K P f B R 4y o A B 21
PERIBEE R R T BB 2 I FC A i « B s SR L,
IXPERLRE B FC N 0P 3 R, K B R T R K AR %
2R STt B A AL BT 4> TRAG, B N #BREIS 28 A B
O 21 Ji B W e 22 A I A7 B, 58 A Ak 248 LART 2 A AT
TEFY A AR 15 O o B0 5785 AR SR ARG W B0 A7 5 AR 4 S B
Rl TARERE i, BT IHE — SR 2B AN, XA
NGRS SrEE 57 NN = #2 DN BLY S AT 5= = 8
FIAGA NESEAE RS H O AR TIENE, ZEARES
REMHR A AR E . RN S, —BhEL
AR SRR X S I, 38 WL AT AR R ] —

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TREAESE - 2025 %5845 HOM
Engineering Construction.2025,8(9)

@'* VISER

RIS, fRIES MG B i PoE &8 ~ %,
HHE F3 3] %38 a8 X R 2R e HE s S Re 8 (2 i &30
[ IHG SR HAHPC A, 35 R AL BT G A U I A P n] B 1 BRI 22
4 v R T I A A B A7 90 L AR B A AR 2 ST A ) 9 3
IRTE, BRI A I A 2 4 B R A
NSE A AN ¥ I R SR VI

3.2 TIERTESHRENER

MR T A 1 22 A BRAR R B A, AR AR AR
e B R H HE I A A R AR, W LU R
1ETARE N RERAE R R 2 2 W FREfL B T PSR
AR TSR A B e, RIEAE TR Z A5
4, BRSO R — 3. BNV A R BT RSN
PP IRAE19IETE 2, kb E s EER, PR S W
BN T, ERI AT SRR R
BPRIC T B e a5 TP Al IR e PR A A an i 2 o IXREAY
BRIV B, BERORSRm TR TERCE,
N bt —f TAEN RSt 7B 2 28 e 2, A 30
T DR N AR R 2 0] 4 G — AR HER AR S
i, JERELE VA S, R A RS A 114 225 SR 0 B 7 1
MOAIEE TR I ] E A I CAE AR AR EER, MRS U
TAER 2 7K AAER R #2115 .

3.3 FIIMNF 51z aeRA

)WL SHE Rt A &S PR R OCE T, Ed e
SHAH LA AR EZ YN, FETFHR N 72 L lb R R AR+,
RE, WA ORI BR A% AR N0 B2 4% (A I BR 58 5 SRR - 3
SEERZHEE, VPN AR, ARFERAL AR I 2
A% 8T 2 R IR ISR R, AE RN ROl 556877,
HE E H A2 AR, A BRI AR g A R,
(RN el B2 R O 2 N7 ot 8

4 SR HITEHE S TEHL

4.1 XRS5 92K B

MR T AL R Hp, RS R S0 n _ 23- 2% S s s T
RN G124 AR MO AR I S IR o XU R 0l 32
B AR HR A W FE o BT A VT R B E R T, B
AR TAE N REREIRGE, WRISIT IR, RTINS
ZANJTIH . FEHER A X LSS LASS , AL ZIHEA T A3
X, HRWETGMARBRE Z™E, FESREHE, 580
T3 AE T E R S BR AW S S AE— kD, (RIS PP M
KIS RBIEA 2 KTRERE . RAVIUESIEREZ KBk, ik

Xl 7> i AR AN RIS AR A T Se i B G I A D

WREAE B AL BN 1P 1 GRS AT Sk . SREUH
SRR AN/ R S, RE S I A R A A A XU,
SEHUEHEE R, BRI TAE 2R,

4.2 MBS 2AERE

T 5 N S Ak B AR AR R0 W A I A R

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

WS R SR B PR Y o FE TR 77 T, N7 244 Je 37 5 35 PR RIS 1 4
F, AR B SE IS DA FHR0 AT MR 2 Ao WA 55 15 6 38 188 1 XU UL
e PlE BRI RS B it . DA B & 4R AR
PRAERT IS 1) R B AT, R B AR R 5] R ) 22 42 3
B ERL AL BRI, AT BRI R 2T, TEM
TR P Ak B Tl B PR 73 T o R % s ) T A Y24
TERe e NN 2R, SR THRsd e NI & AL B RE 77, RIRFEAE
GO DU R DL R B b B . ST SR (S B R, &
SL B RS T 5 S ASALAR] T ORI B A N 5 PR
RBCLEAE R, FRAREEHA 2k .

4.3 FHARFERTE RIS B AL A

BRZERTIN AR 2 eh, BOR T BOR ¥ R B AE R 12 X
(v 2 UL 537 N D R et iy o -3 v e
KME N R I AR T ANIZ B %
A A BRI AR AR5 B, 1T g R I 72
Kot o BUE o i A ) AT R A5 B AR B 40 A A, 45 ik}
PG VPG T, 45 PN 55 AT SRR o IREE BT
AR, RS HHRE AR RS =R, MR
M BRI AR B AR 22 47K P R W] SRR B

5 HRIE

AT TR A G AN AR o i 22 A B XU DAl T
J& T RGWIL, T I B IR BN £ T0 KU RE R
RN TR g4, B i bmm S M A v 3 Uk
HKM, HilE T HEBAN, BRTE RN Z 2058
S AR RN o fEBhE NIRRT A R, I
TR KU AT AU A ] 5 N R TR R 1 R B T
A IFEE TSI AR ) XU U 5 b B RE 7 o AR ST
N, MTEERVETRE. e N REA)IASRIL N 2Ab B, RER S
D 2 R R AR A I A 22 A B (5 T
BT TR JI3GE BN MM ERL & SEiEbRiE
WE R (e BRI TSR R, ARG
Rl 22 4 A AT R SE I AT SEAEOR SR A IR Bl

[5% k]

QXIS ABRLE L2 EEEEZS NG EE].
4 i 4 ,2020(11):0066-0066.
[2] 70 % A B T =242 KR iF/d 5 & %[ 1]
%,2022(4):130-132.
Bla KA EHT LA NMNK TG0 EEN.# R
5#,2021(23):152-153.
[4] 2 28 A B T 0 K 1766 5 R & B x5k [J]. % @
1 5,2021(31):147-148.
[51% %5 A F i T o By 24 R 1P 5= % [0]. & B # &
HFI$AE E Tk A,2023(9):119-122.
E# A BPEE (2000.6—), HH: &, Rik: W, £
R AT748ET, FH: ARE, ARXFH: LATHE,

7



= TRERESE - 2025 558 H9H
— Engineering Construction.2025,8(9)

BIM $ARTERA B 938 -5 L B

J 3%
TSRO IR E B A RS, #db KX 430070

[(BEIMAEBNERRKEFEE S, RIFBRCARARAIFELITLETHAN—RETLIAE, MERTRZEHHRT R T4
AEEXEWNE LA, £ BIM B REABBMLT ST, TRERA XA KRAE, Fohhde ZfEAG S K, feidne
TRt XA T R P A AR T ARG AR R dedh—%, REBILETAR EAAAREEH R T ELLL
HRRZA, BRA TR AR e, WEA RS ETAEREL, R ABRELG A EORMITA
ILAE T A B H AL,

[<EIABIM K ; #Afi%it; HARER; E&FKT
DOI: 10.33142/ec.v8i9.17999 FESES: TUIYT7 ERFRIZAD: A

Application and Practice of BIM Technology in Road and Bridge Design

ZHOU Yanling
Zhongnan Engineering Corporation Limited, Wuhan, Hubei, 430070, China

Abstract: With the continuous increase in the number of domestic roads, road and bridge construction has become an important
project closely related to many industries, and its design quality has gradually become a focus of social attention. Applying BIM
technology to road and bridge design can significantly improve the design level. By constructing three-dimensional models, traditional
two-dimensional design patterns can be transformed into a more three-dimensional and visual new design approach. In this way, not
only can designers more intuitively perceive the shortcomings in the design scheme, but they can also make corresponding adjustments
to these shortcomings in a timely manner, effectively improving design efficiency and accuracy, and thus laying a solid technical

foundation for high-quality and efficient road and bridge engineering construction.
Keywords: BIM technology; road and bridge design; technology application; practical exploration
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Research on Real time Monitoring and Health Assessment of Bridges Based on Intelligent
Sensor Technology

SONG Taiyi
Zhongjiao Yuanyang (Dalian) Bridge Underwater Inspection Co., Ltd., Dalian, Liaoning, 116000, China

Abstract: With the rapid development of infrastructure construction in China, bridge safety and health have become key issues that
urgently need attention in the field of transportation. Traditional bridge monitoring methods have limitations such as lagging data
acquisition and low evaluation efficiency, making it difficult to meet the practical needs of modern bridge operation and management.
In recent years, the rise of intelligent sensing technology has provided new solutions for real-time monitoring and health assessment of
bridges. The article focuses on the application of intelligent sensors in bridge structure monitoring, by arranging multiple types of
sensors to achieve continuous and real-time collection of key parameters of bridges, including load response, strain, vibration,
displacement, and temperature. Based on collected data, intelligent analysis methods are used to dynamically evaluate the operational
status of bridges and promptly detect potential structural damage and abnormalities. The research results indicate that intelligent
sensing systems have the advantages of comprehensive data collection, efficient transmission, and rapid response, which can greatly
improve the accuracy and timeliness of bridge health assessment, and provide scientific basis for bridge safety operation and
maintenance decision-making. This study is of great significance for promoting intelligent management of bridges, extending the
service life of structures, and ensuring traffic safety.

Keywords: intelligent sensing technology; bridge monitoring; health assessment; structural safety; real time data collection
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Research on Regular Inspection and Maintenance Strategies for Urban Bridges

YANG Wenyuan
Zhongjiao Yuanyang (Dalian) Bridge Underwater Inspection Co., Ltd., Dalian, Liaoning, 116000, China

Abstract: With the acceleration of urbanization, bridges, as important infrastructure for urban transportation, have significant
importance in ensuring the safe and stable operation of citizens' travel and the overall development of the city. Due to long-term
exposure to traffic loads and environmental impacts, urban bridges are prone to structural aging, damage, and other issues, increasing
safety hazards. In response to this situation, this study has sorted out the necessity of regular inspections of urban bridges, explored
standardized inspection processes and scientific maintenance strategies. Firstly, by clarifying the frequency, items, and standards of
bridge inspection, it is proposed to establish a systematic bridge health monitoring system to effectively control the operation status of
bridges. Secondly, based on the classification of detection results, targeted maintenance and repair measures are formulated for
different degrees of damage, optimizing the allocation of maintenance resources and improving maintenance efficiency. In addition,
emphasizing the concept of preventive maintenance, it is recommended to establish a dynamic database to achieve information-based
management and predictive maintenance. Research shows that scientifically reasonable bridge inspection and maintenance strategies
can not only extend the service life of bridges and reduce operational risks, but also play a positive role in improving the level of urban
infrastructure management. This study has important reference value for improving the urban bridge management system, ensuring the
safe and reliable operation of bridges, and enhancing the sustainable development of urban transportation.

Keywords: urban bridges; regular testing; maintenance strategy; structural health monitoring; information management
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Causes and Countermeasures of Concrete Cracks in Road and Bridge Construction

LIU Shibing
Jiangxi Jiangnan Engineering Management Consulting Co., Ltd., Ganzhou, Jiangxi, 341000, China

Abstract: Road bridges belong to the key infrastructure category of urban transportation and regional economic development. The
safety and durability of their structures will play a decisive role in the smoothness of traffic and public safety. During the construction
of bridges, the occurrence of cracks in concrete not only affects the aesthetic appearance of the structure, but also has a high possibility
of weakening the bearing capacity and reducing durability. The article provides a systematic analysis of the main causes of concrete
cracks in road and bridge construction, including design factors, load related factors, material level factors, as well as temperature and
environmental factors. After analyzing these causes, a series of prevention and control measures were proposed accordingly, such as
optimizing the design scheme, strengthening load management, optimizing materials, improving construction technology, and
enhancing maintenance management. In addition, measures were taken to prevent temperature cracks. | hope to provide scientific and
reasonable basis as well as practical engineering guidance for the control of concrete cracks in road and bridge construction.
Keywords: concrete cracks; road and bridge construction; cause analysis; prevention and control measures
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Research on Bridge Comprehensive Evaluation Method Combining Multiple Detection Technologies

ZHANG Qian
Zhongjiao Yuanyang (Dalian) Bridge Underwater Inspection Co., Ltd., Dalian, Liaoning, 116000, China

Abstract: With the rapid development of transportation infrastructure in China, bridges, as important transportation hubs, have
increasingly attracted attention to their structural safety and durability. Traditional bridge inspection and evaluation methods are
difficult to meet the comprehensive and accurate diagnostic requirements under complex working conditions. Therefore, a
comprehensive evaluation method for bridges combining multiple detection techniques is proposed in the article, which achieves
multi-dimensional and efficient monitoring of bridge structures by integrating visual inspection, acoustic detection, optical image
analysis, and electromagnetic detection technologies. During the research process, each detection technology has complementary
advantages and can effectively identify damages, cracks, corrosion and other diseases in bridge structures, and make scientific
evaluations of the health status of bridges. The results indicate that the comprehensive detection method not only improves the
accuracy and reliability of the evaluation, but also significantly enhances the detection efficiency and significantly optimizes bridge
maintenance decisions. This method provides strong technical support for bridge safety management and lifecycle maintenance, and
has broad engineering application value, helping to ensure the long-term safe operation of bridge structures and the sustainable
development of transportation.

Keywords: bridge inspection; comprehensive evaluation method; multi technology integration; structural health monitoring;
maintenance decision
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Research on Bridge Structure Health Monitoring and Detection Method Based on Sensor Technology

SUN Xida
Zhongjiao Yuanyang (Dalian) Bridge Underwater Inspection Co., Ltd., Dalian, Liaoning, 116000, China

Abstract: As an important component of transportation infrastructure, the structural safety of bridges has a significant impact on
social and economic development as well as the safety of people's lives and property. With the acceleration of urbanization and the
continuous increase of traffic load, bridge structural health monitoring has become a key means to ensure the safe operation and
prolong the service life of bridges. The article focuses on the application of sensor technology in the field of bridge structural health
monitoring, and systematically summarizes the current main monitoring technologies, including the configuration and working
principles of multiple types of sensors such as strain, acceleration, displacement, and temperature. Based on the actual requirements of
bridge engineering, the optimization design of key links such as information collection, data transmission, and real-time analysis was
discussed. The research results show that bridge health monitoring based on intelligent sensor technology can not only achieve
structural state perception and abnormal warning, but also improve the automation and accuracy of detection, significantly promoting
the scientific and intelligent maintenance and management of bridges. By analyzing effective methods for optimizing sensor layout
and data fusion processing, this article provides theoretical support for the continuous improvement of bridge health monitoring
systems, which has positive significance for improving the level of safe operation and maintenance efficiency of bridges.

Keywords: sensor technology; bridge structure health monitoring; information collection and data analysis; intelligent sensors; data
fusion processing
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Research on Asphalt Pavement Construction Technology for Urban Roads and Transportation
Engineering Roads

ZHANG Chao
Taiyuan Municipal Construction Group Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract: Against the backdrop of continuous urbanization, urban roads, as the core carrier of the transportation network, have a direct
impact on the efficiency and durability of urban operation. Asphalt pavement has become the mainstream choice for urban road
construction due to its advantages of comfortable driving, low noise, and convenient maintenance. However, due to the influence of
construction technology, raw material quality, environmental factors, etc., asphalt pavement is prone to early diseases such as cracks,
ruts, and looseness. Based on the characteristics of urban road traffic engineering, this article systematically studies the construction
technology of asphalt pavement, covering pre-construction preparation, core construction process technical points, quality control
system, common disease prevention and control, and technological development trends. The aim is to provide theoretical support and
practical guidance for improving the construction quality and extending the service life of urban road asphalt pavement.

Keywords: urban roads; transportation engineering; asphalt pavement; construction technology; quality control; disease prevention
and control
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Application of Roadbed Subsidence Grouting Technology in Highway Construction

DING Wei
Jiangsu Xiandai Road and Bridge Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract: During the construction and operation of highways, if many influencing factors are not fully considered, it is highly likely
that the quality of the roadbed will not meet the standard requirements, resulting in various engineering quality problems. Among these
quality problems, roadbed settlement is the most common and prominent one. On the one hand, this settlement may reduce the
smoothness of the road, and on the other hand, it may also affect the safety of the overall structure, ultimately shortening the service
life of the highway. In order to effectively suppress roadbed subsidence, enhance the bearing capacity and stability of the roadbed, it is

necessary to use scientific and reasonable reinforcement techniques to carry out corresponding treatment operations.
Keywords: grouting technology for roadbed subsidence; highway; highway construction; technology application
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Exploration on Deformation Control Technology in the Installation Process of Large Span Steel
Trusses

HUANG Xiaofeng
China MCC5 Group Corp. Ltd., Chengdu, Sichuan, 610000, China

Abstract: In modern architecture and bridge engineering, large-span steel truss is a commonly used structural form, and the
deformation control during installation is directly related to engineering quality and safety. Therefore, this article takes the steel truss
project of a large sports stadium as an example to deeply explore the technical practice of deformation control during the installation
process of large-span steel truss. Firstly, the main factors that affect the deformation of steel truss installation, such as self weight,
temperature effect, wind load, etc., are analyzed. Then, the key technologies of deformation control, such as pre arch design,
segmented lifting, temporary support, etc., are introduced. Finally, the deformation monitoring methods used in this project, including
total station measurement, strain monitoring, inclination monitoring, etc., are elaborated. By analyzing real-time monitoring data, the
construction plan is adjusted in a timely manner to ensure installation. The deformation during the process is within the allowable
range, Finally, effective measures and experiences for deformation control are summarized, such as optimizing construction sequence,
setting up temporary supports reasonably, and adopting flexible connections. Research shows that with scientific deformation
prediction, accurate monitoring technology, and flexible control measures, the installation accuracy and structural safety of large-span
steel trusses can be effectively guaranteed. This study provides valuable practical reference for deformation control in similar projects
and is of great significance for improving the installation quality of large-span steel structures.

Keywords: large span steel truss; deformation control; installation technology; monitoring methods; construction optimization
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Research on Optimization Strategies for Micro Space Design in the Renovation of Old Urban
Residential Areas

ZHAO Sha
China Construction Huafan Architectural Design Institute Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Research on Optimization Strategies for Micro Space Design in the Renovation of Urban Old Residential Areas. The
optimization of micro space design in the renovation of urban old residential areas is the focus of this article. Against the backdrop of
Chinese continuous urbanization process and the implementation of urban renewal policies, the renovation of old residential areas has
become an important part of urban construction. By using methods such as literature analysis, field research, and case comparison, this
study systematically identified the problems of single spatial function, lack of humanized design, insufficient public communication
space, and poor environmental quality in the micro spaces of old residential areas in China. In terms of theory, the study combines the
theories of human settlement environment, environmental behavior, and aging friendly design to propose four strategies for optimizing
micro spaces in old residential areas: Firstly, a micro space reconstruction strategy that combines basic functions, relying on spatial
reorganization and functional implantation to enhance spatial value; Secondly, a humanistic micro space situational creation strategy
that emphasizes the awakening of place spirit and the construction of community identity; Thirdly, a micro space network construction
strategy that promotes social interaction, focusing on strengthening spatial connectivity and interactivity; Fourthly, the strategy is to
improve the quality of micro space environment guided by ecology, incorporating sponge design and applying low-carbon technology.
The study uses typical cases to verify the feasibility of the strategy and points out that the micro space renovation of old residential
areas should follow the principles of "micro renewal, gradual progress, and participation", hoping to achieve maximum social benefits
under limited resource conditions, and provide theoretical support and practical reference for the renovation of old residential areas in
Chinese cities.

Keywords: old residential areas; micro space design; space optimization; functional composite; community building
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Research on the Application of Ecological Architecture Concept in High-rise Building Design

HUANG Yanjun
Jiangxi Commercial Building Design Institute Co., Ltd., Nanchang, Jiangxi, 330000, China

Abstract: With the rise of the concept of sustainable development, humans have gradually realized that the natural environment they
rely on for survival is facing increasingly severe risks of imbalance, so it is urgent to adopt scientific and reasonable development
strategies. Ecological architecture design was born in this context, guided by the concept of ecological design, emphasizing the
coordinated and interactive relationship between humans, nature, and architecture. In the process of carrying out architectural design
work, designers need to grasp the harmonious and symbiotic relationship between architecture and the environment, and create a green
and environmentally friendly building ecological environment. Applying ecological design concepts can effectively reduce energy and
resource consumption in building design and construction processes, as well as reduce environmental pollution caused by construction.
It can also create healthy and comfortable living spaces, promoting the continuous development of the construction industry towards
green, energy-saving, and environmentally friendly directions.

Keywords: ecological architecture concept; high-rise building design; application strategy
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Research on Design Points and Optimization Measures of Large Span Bridges
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Zhengzhou Transportation Planning Survey, Design and Research Institute Co., Ltd., Zhengzhou, He’nan, 450000, China

Abstract: The article introduces the design points and optimization methods of large-span bridges. Based on the structural
characteristics, mechanical reactions, and construction aspects of bridges, the article explores the design points from different
structural systems of suspension bridges, cable-stayed bridges, and arch bridges; At the same time, it explains the importance of
reasonable selection, static and dynamic analysis, wind and seismic design, and construction process control for the safe operation of
large-span bridges. Based on structural system innovation, high-performance material application, construction technology
improvement, and aerodynamic performance improvement, combined with nonlinear analysis and full process monitoring methods,
the comprehensive improvement of bridge structures in terms of safety assurance, economic benefits, durability, etc. has been achieved,

and technical support has been provided for such large-span bridge projects.
Keywords: large span bridges; design points; structural optimization; wind resistant design; construction control
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Research and Application of a Multi stage Filtration Treatment Device and Process for
Comprehensive Station Wastewater

YANG Rui
Chongging Beixin Rongjian Construction Engineering Co., Ltd., Chongging, 401120, China

Abstract: When carrying out infrastructure construction in remote areas and water scarce regions, comprehensive stations face many
challenges in wastewater treatment. The traditional three-stage sedimentation tank has various problems such as poor filtration effect,
difficult sediment cleaning, and high operation and maintenance costs. This study attempted and implemented an efficient wastewater
treatment process that combines "three-stage sedimentation coarse filtration" with "two-stage tank type fine filtration". In this process,
aquatic reed filtration barriers and sediment tanks specifically designed for storing sediment are installed in each sedimentation tank,
and a creative structure with a reverse slope at the bottom is also adopted. This effectively improves the effectiveness of coarse
filtration and sediment cleaning. The primary filter tank filled with fine quartz sand and the secondary filter tank equipped with PP
cotton filter cartridge are connected in series to achieve the goal of deep purification of wastewater. This article elaborates in detail on
the principles, structural design, specific process flow, and key technical points on which the device is based. Combined with specific
engineering applications, it analyzes the economic, environmental, and social benefits it generates. From the results presented by the
application, it can be seen that the effluent quality of the device and its adopted process can meet the reuse standards for construction
maintenance, vehicle cleaning, and other aspects. It basically achieves a state of almost zero discharge of wastewater, and also has a
series of characteristics such as compact structure, easy operation, relatively low operation and maintenance costs, and green
environmental protection, which provides a reliable technical solution and practical examples for wastewater treatment in similar
regions and scenarios.

Keywords: comprehensive station; wastewater multi-stage filtration treatment device; workmanship; application
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Research on Energy-saving Optimization of Passive Technology Combined with HVAC Design
in Cold Low Zone

FENG Tan
Shijiazhuang Architectural Design Institute Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The energy-saving optimization research of passive technology combined with HVAC design in cold low zone is the
research content of this article. In response to the high energy consumption and poor comfort of buildings in cold regions of China, this
study explores how passive technology and active HVAC systems can be organically integrated. Using experimental testing and
numerical simulation methods, 10 buildings in typical cities in cold regions such as Hebei and Shandong were selected as research
objects, and the differences in energy consumption and comfort between traditional buildings and optimized design buildings were
compared and analyzed. The results show that optimizing passive designs such as building orientation, enclosure structure, and
window to wall ratio can reduce building heat load by 15% ~22%. By using efficient insulation materials and three glass two
chamber airtight windows, the heat transfer coefficient of the enclosure structure can be reduced by 45% or even more. Combining
ground source heat pumps with low-temperature radiation heating systems can save energy by 30% ~ 40% compared to traditional
heating methods. The use of intelligent control systems and building microclimate regulation strategies can improve indoor comfort
PMV indicators by 0.5~0.8. After establishing an energy-saving optimization evaluation system for buildings in cold regions, the
design methodology of "prioritizing peripheral protection structures, maximizing natural energy utilization, improving active system
efficiency, and refining intelligent control" was proposed and validated in practical engineering, confirming its feasibility and economy.
This research achievement can provide theoretical support and practical guidance for green building design in cold regions, with
significant energy-saving and emission reduction benefits and outstanding application and promotion value.

Keywords: cold low zone; passive technology; HVAC design; energy-saving optimization; building comfort
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