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Key technologies for train approach remote warning based on
Beidou satellite positioning and short message communication

Peng Chen' Bin Zhang’ Guolin Cheng’ Baozhen Yan’ Xudong Ji’

1. China Railway Information Technology Group Co., Ltd., Beijing, 100038, China
2. China Railway Information Engineering Group Co., Ltd., Beijing, 100044, China

Abstract

This paper investigates critical technologies for remote train warning systems in railway construction projects without public network
coverage, utilizing BeiDou satellite positioning and short message communication. By analyzing the limitations of traditional
safety protection methods in railway engineering, we developed a remote early-warning network for construction sites through the
BeiDou-3 system’s high-precision positioning and reliable communication capabilities in non-networked areas. The system employs
BeiDou positioning technology to capture real-time coordinates of both trains and workers, transmitting location data and warning

Keywords
Beidou satellite positioning; Beidou short message communication; LoRa self-organizing network; No public network coverage;
Railway construction safety; Train approach warning; GIS geographic information system
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Evaluation and Improvement Paths for the Effectiveness of
Safety Management Systems in Transportation Enterprises

Wenwu Xu
Hubei Branch of China Classification Society Quality Certification Co., Ltd., Wuhan, Hubei, 430022, China

Abstract

As an important support for the economic operation of modern society, the safety management level of transportation enterprises
is directly related to public safety, people’s lives and property, as well as the sustainable development of enterprises. This study
conducts a systematic assessment of the effectiveness of the safety management system in transportation enterprises. It analyzes
the operation status of the system from multiple dimensions such as system implementation, organizational management, personnel
quality, technical equipment, and external collaboration, and identifies influencing factors. The improvement paths were proposed,
including optimizing the organizational structure and management mechanism, enhancing personnel capabilities, strengthening
technical equipment and information support, improving external collaboration, and establishing a dynamic improvement mechanism.
The research aims to provide operational safety management optimization solutions for transportation enterprises. Through scientific
evaluation and continuous improvement, it aims to achieve efficient operation of the safety management system, reduce accident
risks, and thereby ensure the safe operation of enterprises and the healthy development of the industry.

Keywords
Transportation enterprises; Safety management Validity evaluation Improvement path
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The Application of Internet of Things Technology in the
Operation and Maintenance of Electromechanical Equipment
for Expressway Toll Collection

Heng Zhu

Guangxi Communications Investment Group Liuzhou Expressway Operation Co., Ltd., Liuzhou, Guangxi, 545001,
China

Abstract

Expressways are an important driving force for national economic development. The rapid development of expressways has put
forward higher requirements for the operation and maintenance of mechanical and electrical equipment. Against this backdrop, this
paper studies and analyzes the traditional manual operation and maintenance sites and pain points of expressway toll collection
electromechanical equipment. As an important component of the new generation of information technology, the core of the Internet
of Things is to achieve the interconnection and intercommunication between people and things, as well as among things themselves.
This article conducts an in-depth discussion on the operation and maintenance technology, platform architecture, and application
functions of expressway toll collection electromechanical equipment based on the Internet of Things. Through specific technical
principles, architecture design, and functional implementation, it demonstrates the innovative role of Internet of Things technology in
the operation and maintenance mode of toll collection electromechanical equipment, providing practical references for the upgrade of
expressway operation and maintenance under the background of smart transportation.

Keywords
Internet of Things Technology Expressway; Operation and maintenance of charging electromechanical equipment
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Innovation path of railway transportation revenue ticket
management under digital background

Ying Li
China Railway Xi’an Bureau Group Co., Ltd. Revenue Audit Brigade, Xi’an, Shaanxi, 710000, China

Abstract

Ticket management is the core content of railway transportation revenue management. The management principle of “Controlling
by numbers and controlling funds by tickets” has established the fundamental position of ticket management in transportation
revenue management. Standardized and scientific ticket management is a key element in ensuring the integrity of transportation
revenue and the security of funds, while the development of digitalization has brought brand-new solutions to ticket management.
This paper focuses on the enabling role of digitalization in the management of railway transportation tickets, explores a new path for
transportation revenue ticket management based on Data Warehouse(DW), and conducts an analysis of the application value of the
full-life-cycle digital ticket management system in aspects such as demand forecasting, intelligent audit and security of transportation
revenue, so as to provide references for railway enterprises to improve transportation revenue efficiency and achieve high-quality
development.

Keywords
ticket management; railway transportation revenue; digital transformation
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The application prospect of intelligent technology in the use
of EMU

Ruxin Li

China Railway Chengdu Bureau Group Co., Ltd. Guiyang Rolling Stock Depot, Guiyang, Guizhou, 550005, China

Abstract

As railway transportation advances toward high-speed and intelligent development, maintenance operations in EMU depots face new
opportunities and challenges. Intelligent technologies, leveraging advanced approaches such as artificial intelligence, the Internet
of Things (IoT), and big data analytics, can significantly improve maintenance efficiency, reduce operational costs, and enhance
safety protection levels. This paper provides a detailed analysis of the fundamental concepts, main categories, and development
status of intelligent technologies. It examines the limitations of traditional maintenance models and the necessity for intelligent
transformation, with a focus on key application areas including fault prediction, automated detection, and intelligent decision-making.
Implementation pathways are proposed from aspects such as data collection, algorithm development, and system integration. Finally,
the paper summarizes the primary benefits, potential challenges, and advancement strategies brought by intelligent technologies,
offering theoretical references for the intelligent construction of EMU depots.

Keywords
Intelligent technologies; EMU depots; Maintenance operations; Fault prediction; Automated detection; Intelligent decision support
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Research on Operation Service Process Optimization of
National and Provincial Road Network Monitoring and
Emergency Response Platform

Tao Li
Qingdao Transportation Technology Information Co., Ltd., Qingdao, Shandong, 266100, China

Abstract

This study focuses on the operational service processes of maintenance units within monitoring and emergency response platforms,
targeting the national and provincial road networks. It clarifies the separation of responsibilities between maintenance projects
and operational service projects. Addressing issues such as decentralized operational entities and lack of coordination mechanisms
in multiple regions, this paper systematically identifies process bottlenecks and proposes optimization strategies from three
dimensions: inter-departmental coordination, collaboration between highway development centers and operational units, and internal
management of operational units. The research findings demonstrate that optimization approaches involving process reengineering
and system integration can effectively enhance response efficiency and platform usability, providing theoretical support for building a
collaborative and efficient road operation service system.

Keywords
National/provincial highways; Road network monitoring; Emergency response; Operational processes; Process optimization
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Research on comprehensive analysis and utilization standard
of locomotive running gear monitoring device data

Minxuan Sun

Nanchang Rail Transit Group Co., Ltd., Nanchang, Jiangxi, 330038, China

Abstract

The PHM + Wheel System (Wheel Fault Prediction and Health Management System) integrates pre-alarm data from locomotive
axle monitoring devices, TPDS, and wheelset online detection systems to predict wheel failures and manage maintenance. This
study adopts a probabilistic framework and statistical methodology to analyze pre-alarm data from HXD2 locomotives in railway
depots monitored by TPDS, along with polygonal data from non-landing lathe inspections before wheel overhauls. Through deep

data mining, we propose practical applications of TPDS polygonal alarm data in the PHM + Wheel System to enhance maintenance
efficiency.

Keywords
TPDS; Locomotive axle monitoring devices; Wheel fault prediction and health management; Wheel polygonal data.
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Application of vehicle structure deformation characteristics
in mechanical identification of traffic accident

Zhijian Lin
Guangdong Heng’an Judicial Appraisal Institute, Yunfu, Guangdong, 527300, China

Abstract

Automobiles are subjected to instantaneous high-energy impacts during traffic accidents,and their structural deformation
characteristics record the force transmission paths and energy dissipation trajectories during collisions,serving as crucial physical
evidence in accident mechanics identification.By systematically analyzing the plastic deformation,fracture morphology,and residual
strain patterns of metal components in different vehicle sections,key parameters such as collision direction,velocity,and contact
location can be inferred to provide scientific support for accident reconstruction and liability determination.Structural deformation
characteristics not only reflect the magnitude and distribution of collision forces but also reveal the temporal sequence of loading
and energy dissipation mechanisms.With the widespread application of high-strength steel and multi-material body structures,vehicle
mechanical responses have become increasingly complex,making the accurate interpretation of deformation traces critical to the
objectivity of identification conclusions.Interpreting automotive deformation characteristics based on mechanical principles can
enhance the scientific rigor and standardization of accident identification.

Keywords

vehicle structure; deformation characteristics; traffic accident; mechanical identification; collision reconstruction
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Research on the Promotion of the Nanjing Inland Port
Gaochun Port Area Gucheng Working Area PPP Project

Hui Chen
Nanjing Port Port Engineering Co., Ltd., Nanjing, Jiangsu, 210011, China

Abstract

The Nanjing Inland Port Gaochun Port Area Gucheng Working Area project is a transportation infrastructure PPP project jointly
invested and constructed by the local government and social capital, and it is also one of the key projects in Nanjing, with good
economic, social, and demonstration effects. Affected by changes in the economic environment and policy adjustments, the progress
of the project has been hindered. This article argues the feasibility and necessity of the project construction from the perspectives of
implementing transportation planning, serving industrial layout, and supporting economic development, providing support for the

project’s resumption of work and construction, and offering a reference model for the continued promotion of similar projects.

Keywords
port planning, investment control, feasibility, necessity
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Study on design optimization of ecological slope protection
system for mountain road

Jiechen Zhao
Xingbian Fumin Affairs Center, Zhongke Town, Ximeng, Yunnan, 665706, China

Abstract

This study focuses on the design and optimization of ecological slope protection systems for mountainous roadways, emphasizing
the coordinated principles of stability and ecological conservation. Through comprehensive geological surveys, optimized vegetation
selection, drainage system upgrades, and innovative geotechnical materials, the research achieves simultaneous advancement
in slope mechanical stability and ecological restoration. The paper proposes a design philosophy of site-specific adaptation and
integrated management, highlighting the organic combination of multiple technical approaches to enhance protective effectiveness
and ecological benefits. This work provides scientific evidence and technical support for slope protection in mountainous roadways,
contributing to safer highway operations, environmental protection initiatives, and the green sustainable development of mountain
transportation infrastructure.

Keywords
mountain road; ecological slope protection; geological investigation
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Basic characteristics and slope stability analysis of high fill
embankment

Wenjun Lin' Zhiming Wang’

1. Xiangtan County Transportation Bureau, Xiangtan, Hunan, 411200, China
2. CCCC Third Navigation Engineering Bureau Co., Ltd., Shanghai, 200000, China

Abstract

To evaluate the safety of high-fill embankments under various conditions, a stability analysis was conducted on the slope section
of a highway project. The study first examined the fundamental characteristics of the embankment and simulated its stability
using FLAC3D software under four operational scenarios. Results indicated that under initial design conditions, the embankment
maintained overall structural integrity meeting safety standards, effectively resisting loads from daily traffic and environmental
factors. However, in this terrain, the slope platform provided limited stabilization benefits. When simulating rainwater infiltration
leading to fill saturation, the embankment’s stability significantly deteriorated with markedly increased slope sliding risks. To
ensure long-term safety and reduce risks, three remediation measures are recommended: embankment reinforcement, optimization
of drainage systems, and traffic management implementation. This research provides a robust basis for the maintenance and
reinforcement of high-fill embankments.

Keywords
road engineering; high fill embankment; basic characteristics; stability analysis
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Technical analysis of road asphalt pavement crack maintenance

Jingtao Huang
Jinhua Xinchang Highway Maintenance Engineering Co., Ltd., Jinhua, Zhejiang, 321000, China

Abstract

With the rapid development of socio-economy and improvement in living standards, road engineering plays a vital role. The
construction quality of road projects directly impacts travel experience and spatial interaction efficiency of economic factors. Asphalt
pavement, renowned for its high smoothness, driving comfort, and easy maintenance, has been widely adopted in China’s road
engineering. However, prolonged heavy loads inevitably cause various road defects in asphalt pavements, reducing their service life
and potentially leading to traffic accidents. Particularly, crack issues are common during the construction and operation of asphalt
roads. This paper provides an effective discussion on maintenance technologies through detailed analysis of crack patterns and causes
in asphalt pavement construction, aiming to offer valuable references for improving maintenance quality.

Keywords

road engineering; asphalt pavement; cracks; maintenance technologies
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Analysis of Factors Affecting the Effectiveness of Expressway
Maintenance and Improvement Strategies

Xin Bao

Huize Branch of Qujing Management Office, Yunnan Communications Investment and Construction Group Co., Ltd.,
Qujing, Yunnan, 654200, China

Abstract

The safety and efficiency of highway traffic are closely related to socio-economic development and people’s livelihood. Therefore, it
is particularly important to carry out effective maintenance work for highways. Factors such as the natural environment, traffic flow,
application of maintenance technology, and management level directly impact the effectiveness of highway maintenance. This article
elaborates on the purpose of highway maintenance, analyzes relevant factors affecting the effectiveness of highway maintenance
based on common maintenance technology applications, and further explores effective improvement strategies, aiming to provide
useful references for enhancing the quality of highway maintenance.

Keywords
highway maintenance; technology application; influencing factors improvement strategy
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Research on the Current Situation and Countermeasures of
Solving the Parking Problem in Towns and Villages under
the Background of “Ten Million Project”

Xiaohui Liu

Dongguan Polytechnic, Dongguan, Guangdong, 523000, China

Abstract

Under the strategic guidance of the “Hundred-Thousand-Million Project”, addressing parking challenges in towns and villages of
Dongguan City has become a critical task for enhancing development quality and optimizing public services. This paper thoroughly
analyzes the current parking situation in Dongguan’s towns and villages, revealing prominent issues such as severe shortage
of parking spaces, chaotic management order, lagging planning and construction, and low intelligentization levels. It proposes
systematic solutions from multiple dimensions including policy, planning, construction, management, and technology, aiming to

provide practical breakthrough strategies for resolving parking dilemmas in Dongguan’s towns and villages, thereby promoting
comprehensive improvement in transportation environment and overall development level.

Keywords
Hundred-Thousand-Million Project; Towns and villages of Dongguan City; Parking difficulties; Countermeasure research
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Research and analysis on port logistics development in
Ningbo

Lei Yang Jianghua Wang
Hubei Automobile Industry College, Shiyan, Hubei, 442002, China

Abstract

This paper analyzes the current development status of Ningbo Port’s logistics sector, including policy support and changes in logistics
scale. It highlights that while the port has seen sustained growth in throughput and freight volume in recent years, challenges remain
such as over-reliance on traditional operations, inadequate smart infrastructure, insufficient momentum for green transformation,
and lagging regional coordination mechanisms. To address these issues, the paper proposes recommendations including advancing
functional transformation, strengthening smart infrastructure, systematically promoting green transition, and optimizing regional
coordination mechanisms. These measures aim to drive the development of Ningbo Port’s logistics toward comprehensive, intelligent,
green, and integrated directions, thereby enhancing its global competitiveness and sustainable development capabilities.

Keywords
Ningbo port logistics; intelligent transformation; green logistics; regional coordination
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Construction of data-driven railway traffic safety early warning
model and its application in transportation organization

Jiangying Su
Houma Car Service Section, Taiyuan Railway Bureau Group Corporation, Taiyuan, Shanxi, 030009, China

Abstract

With the continuous increase in railway transportation density and speed, the traditional safety management model relying on
manual inspections and empirical judgment can no longer meet the demands of high-density and high-speed operations. This paper
proposes a railway traffic safety early warning model based on multi-source data fusion. By integrating train operation monitoring
records, track condition detection data, environmental meteorological information, and historical accident data, we have established
a comprehensive early warning system combining machine learning and statistical analysis. The model employs an improved
random forest algorithm for feature importance evaluation, integrates time-series anomaly detection with spatial correlation analysis,
achieving real-time identification and graded early warnings for potential safety hazards. Pilot applications on a busy railway trunk
line demonstrate that this model can issue early warnings, enhance the accuracy of major risk event recognition, significantly shorten
dispatch response times, and reduce accident rates. It provides a feasible approach to synergistically improve railway transportation
safety and operational efficiency.

Keywords

railway traffic safety; data-driven; early warning model; transportation organization; machine learning; multi-source data fusion
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Technological Innovation and Industrial Application of
Critical Materials in Rail Transit

Hailong Li
Changchun Railway Vehicles Co., Ltd., Changchun, Jilin, 130062, China

Abstract

With the rapid development of China’s rail transit system, technological innovation and industrial application of critical materials
have become key factors supporting the safety and economic efficiency of rail transit systems. This article provides an in-depth
analysis of technological advancements in critical materials for rail transit, including performance improvements and practical
applications of materials for rails, wheels, axles, braking systems, and electrical systems. In the field of rails, the development of
nanoscale reinforced rails and weather-resistant rails has significantly enhanced material wear resistance and corrosion resistance,
meeting the demands of high-speed and heavy-haul railways. In the wheel and axle sector, the integration of material reinforcement
and intelligent technologies has improved operational lifespan and safety. Looking ahead, with further advancements in green
manufacturing technologies and smart materials, the greening, intelligence, and sustainability of rail transit materials will become
core research and application directions, providing new perspectives for global rail transit technological innovation.
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Coordinated Control and Optimization Strategies for High-
Speed Electromechanical Engineering Systems in the Context
of Smart Transportation

Shuyi Jing
Shanxi Transportation Holding Group Co., Ltd. Shuozhou Expressway Branch, Shuozhou, Shanxi, 036000, China

Abstract

With the deep integration of the smart transportation concept and technology, the electromechanical engineering system of highways
is transitioning from independent operation to a new stage of integrated and intelligent collaboration. Based on the development
background of smart transportation, this paper first analyzes the core issues in collaborative control within traditional highway
electromechanical systems. Subsequently, it systematically elaborates on key control strategies for achieving data and functional
collaboration among subsystems such as toll collection, monitoring, communication, and power supply in the context of smart
transportation. Finally, from a systemic perspective, a multi-level optimization strategy is proposed, grounded in data-driven
approaches, model construction, and mechanism innovation. The aim is to enhance overall operational efficiency, safety levels, and
service quality of highways, providing theoretical references and practical pathways for the future construction and development of
smart highways.

Keywords
Intelligent transportation; Expressway; Electromechanical engineering; Collaborative control; System optimization
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Research on Preventive Maintenance Management Strategies
for Highway Bridges

Haiyang Jiang
Binhai County Highway Development Center, Yancheng, Jiangsu, 224500, China

Abstract

To address the issues of lagging disease identification, rigid planning, and fragmented data in the preventive maintenance
management of highway Bridges, this study combines theoretical analysis with current situation research to systematically explore
its management strategies. Clarify the core connotation and principles of preventive maintenance, analyze the current status of the
maintenance system, technology application, and capital investment, as well as the core issues at the technical, management, and data
levels. Propose a three-dimensional key strategy of “technology - management - guarantee” : Build an “early identification - precise
maintenance” system on the technology side, improve the full-cycle control mechanism on the management side, and strengthen
financial and data support on the guarantee side. Research shows that this strategy can reduce the incidence of bridge diseases by
more than 20%, cut the full life cycle maintenance cost by 40%, provide a standardized path for the preventive maintenance of
different types of highway Bridges, and help Bridges operate safely and efficiently.

Keywords
Preventive; Maintenance and management ; Key strategy
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Effectiveness analysis of state-owned railway in coal transportation
at Ganqimadu port

Leisen Cao
Guoneng Baoshen Railway Group Co., Ltd. Logistics Service Branch, Baotou, Inner Mongolia, 014060, China

Abstract

As a vital coal import gateway to Mongolia, the Ganqimao Port serves as a critical node ensuring China’s domestic energy supply.
The efficiency of coal transportation through this port directly impacts regional energy security and economic development. This
study examines coal transportation at the Ganqimao Port, focusing on the operational practices of the State Energy Corporation’s
(SERC) proprietary railway. By analyzing its performance in transportation efficiency, cost control, and supply assurance capabilities,
the research reveals the railway’s pivotal role in the port’s coal supply chain. It identifies existing bottlenecks and proposes
optimization recommendations to enhance overall transportation efficiency, providing actionable insights for improving coal logistics
at the border crossing.

Keywords
State Energy Corporation-owned railway; Ganqimao Port; coal transportation; transportation efficiency; supply chain security
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Digital Twin Empowers the Intelligent Transformation of
National and Provincial Roads: Practices and Insights from
Quzhou’s National Highway 315

Hanzhong Lin Yajie Wu Chunhua Zhu Xiang Lin Wei Li
Quzhou Traffic Design Co., Ltd., Quzhou, Zhejiang, 324000, China

Abstract

With the deepening implementation of the strategy to build a strong transportation nation, the intelligent transformation of national
and provincial roads has become a key path to improving the efficiency of road networks and ensuring traffic safety. This paper
takes the intelligent reconstruction project of National Highway 315 in Quzhou City, Zhejiang Province, as the research subject,
systematically illustrating the practical application of digital twin technology in the project. The paper first constructs a road digital
twin system covering a four-layer architecture of ‘physical entities, data resources, model services, and application interactions,” and
then focuses on analyzing the implementation path and effectiveness of this system in two core scenarios: full-lifecycle maintenance
of road infrastructure and intelligent traffic operation management. Empirical evidence from National Highway 315 in Quzhou
shows that digital twin technology can achieve real-time perception of road conditions, precise diagnosis of road defects, simulation
optimization of traffic flow, and predictive testing of control strategies, providing scientific decision support for highway asset
management. Finally, the paper summarizes the experiences and challenges encountered in practice and discusses the prospects for
the large-scale application of digital twin technology in general national and provincial road networks, aiming to provide reference
for similar projects.

Keywords

digital twin; smart highway; national and provincial road transformation; maintenance decision-making; traffic management
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Application of intelligent technology in railway vehicle
depot maintenance

Longlong Han
China Railway 16th Bureau Group Railway Engineering Co., Ltd., Gaobeidian, Hebei, 074000, China

Abstract

Railway depot maintenance operations constitute a critical component in ensuring rail transport safety. Traditional maintenance
models, which rely on manual experience, suffer from low efficiency, insufficient precision, and delayed risk prevention, making
them ill-suited for modern railways’ high-density, high-speed operational demands. This study examines railway depot maintenance
operations as a research subject, analyzing the necessity of intelligent technology applications. Through four dimensions—intelligent
inspection, intelligent diagnosis, intelligent warehousing, and intelligent management—the paper explores specific implementation
pathways for intelligent technologies in maintenance processes. It demonstrates how intelligent technologies optimize maintenance
workflows, enhance precision, and reduce operational risks. The study proposes collaborative mechanisms and optimization strategies
for technology application. Research findings indicate that intelligent technologies can facilitate the transition from “experience-
driven” to “data-driven” maintenance practices in railway depots, providing technical support for safe and efficient rail transportation
operations.

Keywords

railway depot; maintenance operation; intelligent technology; intelligent detection; intelligent management
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Study on the Phenomenon of Slow-Moving Vehicles on
Expressways and Their Impact on Traffic Safety

Chunrong Lv
Suzhou Hali Environmental & Safety Technology Service Co., Ltd., Suzhou Branch, Jiangsu, Suzhou, 215000, China

Abstract

Slow-moving vehicles on expressways have become a prominent problem threatening traffic safety and travel efficiency. Based
on review research, combined with relevant laws and regulations, law enforcement cases and existing research results, this paper
defines the connotation and identification standards of slow-moving vehicles, analyzes their causes, discusses their impacts on
traffic safety, and sorts out the effectiveness and dilemmas of current governance practices. The study finds that slow-moving
vehicles are essentially low-speed behaviors dominated by subjective illegality, manifested in two forms: below the statutory speed
limit or seriously mismatched with the traffic flow speed. The main causes include drivers’ cognitive biases, distracted driving,
misunderstanding of rules and insufficient law enforcement. By exacerbating speed differences, inducing traffic flow disorder and
fostering “road rage”, slow-moving vehicles significantly increase the risk of rear-end collisions and side scratches, and reduce
travel efficiency by more than 15%. To address the core contradiction of “laws exist but the public is unaware”, this paper proposes
a three-dimensional governance path of “cognitive correction, technological empowerment and precise law enforcement”, providing
theoretical reference for optimizing expressway traffic order and upgrading safety management.

Keywords
expressway; slow-moving vehicle; traffic safety; traffic laws and regulations; cognitive bias
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Safety technology for road reconstruction projects passing
under existing railway lines

Changjun Yu"’

1. CCCC First Harbor Engineering Co., Ltd., Tianjin, 300461, China
2. CCCC Second Highway Engineering Co., Ltd., Xi’an, Shannxi, 710065, China

Abstract

The road from the passenger transport hub in the south of Yulin City to the industrial park in the north of Luchuan County passes
under the existing railway line from Yiyang City to Zhanjiang City. Due to the increase in urban traffic volume, the original 2-4.5m
frame box culvert needs to be removed and replaced with a 2-8m frame bridge as the right half of the urban road. At the same time,
a new frame bridge with a jacking height of 2 to 8 meters is built 300 meters away from the original road as the left half of the urban
road. Based on this engineering example, this paper summarizes the safety guarantee technologies for the demolition and replacement
of old frame box culverts and the construction of new frame Bridges without interrupting the safe operation of existing railway lines,
covering aspects such as the establishment of safety institutions, monitoring and surveillance, stress relief, line reinforcement and
demolition, construction train operation, anti-track circuit connection, on-site safety management, and process control of procedures.

Keywords

Reconstruction and expansion; railway frame bridge; jacking; replacement; safety
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Innovation and Practice of Interference Suppression Technology
for Rail Transit Communication Signals

Yakun Wang
Beijing Railway Signal Co., Ltd., Beijing, 100070, China

Abstract

As the core support for rail operation control, dispatching command and passenger service, the stability of the communication
and signal system directly determines the operational efficiency and safety of the line. This paper takes the communication signal
interference problem of on-board equipment in rail transit as the core. Starting from the generation mechanism and evolution
characteristics of interference, it classifies and analyzes three types of interference sources: electromagnetic radiation, equipment
coupling, and transmission links, and reveals the dynamic evolution law of interference with the operation stage and the hierarchical
penetration influence mechanism. Furthermore, the direction of technological innovation is explored from four dimensions: anti-
interference design of vehicle-mounted hardware, optimization of production processes, product testing and verification, and type
tests. Propose practical paths for full life cycle management, implementation of key scenarios, coordinated promotion of standards,
and talent cultivation, and look forward to the development trends of intelligence, integration, and greenness, providing theoretical
support and practical references for enhancing the anti-interference capabilities of train control on-board equipment such as CTCS3-
300T and CTCS3-400T.

Keywords
Rail Transit; Communication Signaling; Interference Suppression; Shielding Protection; Multi-system Coordination
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Risk assessment and control of temperature cracks in large
volume concrete construction of port and waterway engineering

Zhongping Wang

Dongdong Hongye Construction Group Co., Ltd., Jiaxing, Zhejiang, 314400, China

Abstract

The construction of large-volume concrete in port and waterway engineering projects is influenced by multiple factors including
structural dimensions, heat of hydration characteristics, and marine environmental conditions. Temperature-induced cracking exhibits
distinct temporal and regional patterns. During the early hardening stage, the internal temperature of concrete rises progressively with
accumulated heat of hydration. Meanwhile, external factors such as tidal fluctuations, sea breeze cooling, and diurnal temperature
variations create significant thermal gradients between the concrete’s interior and exterior. This thermal disparity leads to stress

concentration and subsequent crack formation. To reduce the probability of temperature-induced cracking, this study aims to provide
technical guidance for hydraulic concrete construction, thereby enhancing both engineering quality and service reliability.

Keywords
Mass concrete; Temperature cracking;Port engineering;Hydration heat;Risk control
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Research on key problems and optimization paths of
national highway project contract management

Jie Zhu
Dongdong Hongye Construction Group Co., Ltd., Jiaxing, Zhejiang, 314400, China

Abstract

With the continuous advancement of national and provincial highway construction,contract management has become a critical
component throughout project implementation.Effective contract management ensures that projects are completed on schedule
and meet required quality standards while reducing legal risks,financial risks,and adverse impacts caused by engineering changes.
However,many current highway projects still face issues such as incomplete contract clauses,unclear risk allocation,and even contract
disputes.This study analyzes the key problems in present contract management practices for national and provincial highway projects
and proposes optimization pathways.The discussion focuses on enhancing contract planning,strengthening contract execution
monitoring,and improving information transparency to support more efficient and standardized contract management.

Keywords
National and provincial highway projects;Contract management;Risk control;Optimization pathway;Digital technology
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Analysis of the application measures of Internet of things in
the development of Intelligent Transportation

Jinhui Ye
XinJiang Transportation Planning Survey and Design Institute Co., Ltd., Urumgqi, Xinjiang, 830006, China

Abstract

with the continuous improvement of urbanization, the rapid growth of the number of motor vehicles and the continuous expansion of
residents” demand for mobility, the problems of traffic congestion, rising energy consumption, frequent accidents and low efficiency
of traffic management have become increasingly prominent. As an important direction of urban governance modernization, smart
transportation is becoming a key strategy to promote the digital, intelligent and refined management of transportation system.
The Internet of things technology provides basic technical support for the construction of intelligent transportation by virtue of its
comprehensive perception, real-time transmission, intelligent processing and collaborative control capabilities. This study shows
that smart transportation enabled by the Internet of things can not only improve road traffic efficiency and reduce the incidence of
accidents, but also promote the optimization of traffic energy structure, improve urban operation efficiency, and provide a sustainable
development path for the modernization of urban governance.

Keywords
Internet of things; Intelligent transportation; Vehicle road coordination; Intelligent perception; Modernization of traffic management.
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Discussion on Performance Optimization and Modification
Technology of Emergency Rescue Vehicles

Yanwei Lu
Unit 66058, Tianjin, 301799, China

Abstract

Emergency rescue vehicles, as the core equipment for the military to carry out fault repair, on-site rescue and mission support for
large vehicles and armored vehicles, are the key support for rapid repair and equipment transfer in emergency scenarios such as
training exercises, sudden tasks and battlefield environments. Their technical level directly reflects the practical combat capability
of the military’s emergency support system. In emergency scenarios where the “golden time for repair” determines the effectiveness
of the mission, vehicles not only need to have outstanding driving performance of “being fast, stable and able to enter the mission
site”, but also need to integrate a full set of repair functions of “being able to detect, repair and support”, while meeting the intelligent
dispatching requirements of multi-unit collaborative repair in the military. The research results of this paper can provide technical
references for the development of emergency repair equipment for the military, military modification enterprises and support
institutions, and contribute to the construction of the emergency support system of China’s military.

Keywords
Emergency rescue vehicles; performance optimization; modification technology; pre-hospital emergency care; disaster relief
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Research on the Integrated Plan of Construction and Maintenance
of Ordinary National and Provincial Roads in Yancheng Area

Xindong Wang Yan Zhu Changkai Ban
Yancheng Highway Development Center, Yancheng, Jiangsu, 224000 China

Abstract

In order to implement the requirements for high-quality development of highway maintenance in Jiangsu Province, Yancheng City is
exploring a new integrated model of construction and maintenance for ordinary national and provincial road major and medium-sized
maintenance projects, in order to break through traditional models, save costs, and extend the service life of highways. This model is
based on mature performance maintenance and asset management contracting (PBC) localization attempts. Unlike traditional models,
it uses contractors meeting or exceeding the lower limit of existing performance standards as the basis for payment. Taking Yanfeng
Expressway and Yanfu Expressway as examples, this article elaborates on the three-stage process of preparation, implementation, and
summary, as well as quarterly performance assessment, maintenance inspection and other assessment management methods. It studies
maintenance decisions for roadbed, pavement, etc., and applies “four new technologies” such as semi flexible injection pavement.
This model is of great significance for promoting high-quality development of highway maintenance in Yancheng. Enriched the
connotation of “Su style maintenance”.

Keywords
highway; cost; Integrated construction and maintenance
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Research on Key Quality Control Points and Practical Application
of Key Processes in Road, Bridge and Tunnel Construction

Tingshu Hu
Yunnan Jiaotou Public Construction Energy Engineering Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

With the acceleration of transportation infrastructure construction, quality control of road, bridge, and tunnel engineering has become
the core to ensure safety and extend service life. This study focuses on the quality control of key construction processes, using various
methods such as literature research and case analysis to systematically sort out the core key processes of roads, bridges, and tunnels.
It clarifies the quality control points of each process in terms of material selection, process parameters, and process monitoring, and
deeply analyzes the mechanism of the five influencing factors of personnel, materials, equipment, environment, and management. By
combining three representative cases of highways, large bridges, and extra long tunnels, the effectiveness of control points is verified,
and problems and experiences are summarized. Four improvement strategies are proposed to build a scientific and perfect quality
control system, providing practical reference for similar projects and helping the industry to refine and standardize quality control.

Keywords
road, bridge, tunnel construction; Key points of quality control; Practical application; enhancement strategy
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Optimization of tunnel drilling and blasting construction
parameters and analysis of surrounding rock stability under
complex geological conditions

Yun Wei

Yunnan Jiaotou Public Construction Energy Engineering Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

To address the challenges of tunnel drilling and blasting construction safety and surrounding rock stability under complex geological
conditions, this study focuses on the optimization of drilling and blasting parameters and the analysis of surrounding rock stability. It
employs a comprehensive approach, incorporating theoretical analysis, ANSYS and FLAC3D numerical simulations, and engineering
case verification. The study dissects the impact mechanisms of geological factors such as faults, soft rocks, and water inrush on
drilling and blasting parameters, clarifying the adaptive relationships between rock lithology, joint fissures, groundwater, explosive
unit consumption, and blasthole spacing. It optimizes parameters for different geological sections, adopting a strategy of “more
holes, less charge” for soft surrounding rock sections and presplitting blasting for high geostress areas. A stability analysis system is
established, incorporating limit equilibrium method, numerical analysis method, and monitoring indicators such as displacement and
stress. Verification through two typical tunnel projects shows that after optimization, the blasting vibration velocity is reduced to 15-
30mmY/s, the overexcavation is limited to <100mm, and the maximum deformation of the surrounding rock is <20mm, significantly
enhancing stability. The results provide scientific guidance for tunnel construction in complex geological conditions and have
engineering application value.

Keywords
Complex geology; Tunnel drilling and blasting construction; Numerical simulation; On-site monitoring
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Optimization and Engineering Application of Settlement
Monitoring Technology along the Subway Shield Construction Line

Lei Zhang' Yulong Yang’

1. PowerChina Railway Construction Investment Group Co., Ltd., Beijing, 100070, China
2. Northwest Survey and Design Institute of China Electric Power Construction Group Co., Ltd., Xi’an, Shaanxi,
710000, China

Abstract

Subway shield tunneling, which traverses densely built urban areas and complex geological conditions, is prone to pipeline ruptures
and structural cracks due to settlement along the route. Settlement monitoring serves as the primary safety measure. This study
investigates optimization strategies for traditional monitoring technologies, addressing issues such as insufficient accuracy, data
delays, and incomplete coverage. By refining the monitoring index system, optimizing sensor deployment, developing real-time data
processing models, and enhancing early warning mechanisms, a precise and effective settlement monitoring framework is established.
Using a subway shield tunnel section as a case study, the optimized monitoring technology achieved a 30% improvement in accuracy
and reduced early warning response time to within 5 minutes, preventing three instances of excessive settlement. These findings
provide technical support for settlement control in subway tunnel construction, thereby enhancing the safety of urban underground
engineering projects.

Keywords
rail transit shield; construction line; settlement monitoring technology; optimization engineering strategy
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Exploration on the Construction and Application of Information
System for Expressway Mechanical and Electrical Engineering

Xiang Xiao' Hang Zhang’

1. Zhejiang Jinhua Yongjin Qushang Expressway Co., Ltd., Jinhua, Zhejiang, 321000, China
2. Zhejiang Jiaotou Expressway Construction Management Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

Currently, the construction of electromechanical engineering on highways in China is booming. In order to improve the operational
efficiency of electromechanical production equipment, the electromechanical engineering information system has emerged. The new
system changes the traditional mode of manual inspection and passive response, and adopts a new mode of intelligent automation,
integration, and proactive prevention. This article will discuss the construction architecture of the information system for highway
electromechanical engineering, and explore the application scenarios and methods of its system technology, such as intelligent
monitoring and operation scheduling platform, monitoring system platform, intelligent inspection system, holographic perception
system, electromechanical operation and maintenance comprehensive management system, etc. These systems all adopt advanced
intelligent information technology and have a relatively wide range of technological radiation. Finally, we look forward to the future
development direction of system construction and operation.

Keywords
expressway; Mechanical and electrical engineering information system; Building architecture; Intelligent inspection; Holographic
perception

N (= ) == 7
SIENKIBITREEELESEHES N BRNT

SE2

L TG re m 4 b el A A TR, HRIE - Wi 4242 321000

2. WHIAZ B M IR A PR BR A B, A E - WL BTN 310000

=

LT E S ABALE TR e K e dS, A RIMNE A F R L EITRERS, W ITERELLARREMA, #E%—
BAEGPALIRE S m e B AER, mMARAERAS ., ERL. TFHRHGHEX ., KIEZE SR AR E T2
BRACRGHMAERS, WAL RZARROEADTARE AT &, wHEEMNALEHRARTF S, BEARTS, Fik
KRG, 28GRI AG, PBIBEZELSTHALS, T AL RAT AARENFRELLER, LHREHTLTEAM
SES, RE, RERGMELBAHAREEAR,

EScan|

BIR A, ALl LRI EALR G, MEEM, FRE,; 48K

1518

AREHEABILE TREEEMAZELSIARERER
IR, Braniass . 8K, BRI R MEEREMKF
5, i BB REE T MRS AR AR TR, AT
REMURUAHENIEY, R RIS A, %A
SEARSBEACR, aJLRRET AU TR &L e
EIBT, ENRFOIINEE R, IFEERRAMR.

[EEEN] B (1988-) , 55, PEILEINA, K
&, Tielh, MBHNBTRE. @RABRRERHR.

108

2 BEABIBIREEXLRSTHNERREN
3

A RALH TERE B RAZNE B, &R
FEMEEOR . DGHEARENE AR =0 — R ARG, %
RIS R, Hp, BN T RERERR, HEEsk
REPEHZEHEOR, M=, B8, RGN E
NN :
21 a—RIHESXHBEER N RFEEY

RGN IHEEREURE BN ARG RN AR E S,
Hr OBy B EE R O X IR BM, JiE 5T
G E TR AL, ERIRSEHTIAN ALIZRAEE
i EENTTRG SITE . KBS ERE, eNEatE



AHZBEREIE - F 045 - F04H-2025F 11 A

HEYHIfR4 H Rl E s R

EXB AL, ®ENSG =, ERAFED AR
o DG ARER BB RE SR, FrAEE TR,
B, BABSRNAHSL S EIRLU L S e . %z
A IRIREm N bk, RTDARC & T ZhGRAE . 15k

T RS AR LB A, EETSIREHEGS . BHR
Pl ERERSE, ENTEREA X, ASTEEYEN loT
W, TR NN, REREEIRLIARRK 8L 1,

THHESKEIEE B ARZIINAE £ ML SR
T, BEESER1NE.

F1 ZtESRBBEEUREEEZOLEZHNE

TS REEE B AT H

T E S REEE B RS ZIN A

Bl ZET S

HE MO E, FEEREBiThUE], BRI s s 4R

PIRRERIN S AL 3HTHLH]

BIEEUIMR BN S AL AT, BRI, ST Eaeiiis S5

SEMEEgETA

B AR S KBTS, 1D R M A PR E A TR R R AT R o 7 IS A IR Rt
e ANEAEEHR T &

— LIRS R AR ERA L

aESHES S IV ESN

DITREENG WIS 2R, BRI RR R IS IR, R

2.2 h—YEBEME £ HBMEBULREREN

EREDE, DXARREEANYENALE, RETH
RREF B IE RO FE . PlntEhxE . [ IS EIEY
ST ImAIE, RIS T TR, RS
FIZTT, AR S BREERRN K.

Bl e R g, 1Em R . CRET
LEGER ARG E THEREIIR 2%, RN 4D d e
SNSRI T, A A B SEdRE R, I
RLa s BahikF. Z B ARG IR A,
AILRE 3 4350 / R EesseR, MRz 2 FAE
23 im— A THESHFEEER U RRENY

A, AoES AR Al AR A,
TN AL R E SRS, i EE AR TR
IROL. a0, RAPIFFER S AROU &1 96% DL,
[REp EENES N AT E SREYN T s ek T R e i
JEBRTE MRS DU s TAREOK . Bt 5h, HIEREE AL
GIS 3T EH ARLSATEREE R, HRHIREERS
R THIRIFHE S S, BRI &SRS BRI e G2

R, BRECEBRBAN RS,

3 REABIBEIRERENRENNAGR
SHERTTE

fEpE, SEAMILE TRERMMAZELESNE
PHIDCHEE R, HSCBRR R . N RS & RGN
s, AT HEARERR 757,
31 R EEXRYEEEU RGN NAHEERA
Tk

RS I EEREARE B LRGN BRI
B, BRI R R A R A S R LA
NERREEFE. e L, ISR AEEE. =itE Al
Plas AR DL XS End A Y 2B s T, — ER IR AR
Gi—RE, HOBEREIEIENT, BEDESFHEE T
HEMERERRTT, ERESEIEREREIEDR, AILITEN
ENG MBI R, S momi R, &
EEISRF AR B + B R P e, EA
SRR RMECISNLE], el a T BB ES . ZEAR
SURIRLDIIRERE TPUREREBOREE L, BikE%53% 2.

K2 AMEEXRHEFEEUREN N ABRERALRS %

T ELSREIEE B RS2 L I)RE

TS RIS B AGIIREN A

R AATCERE -
BR

KAV + B AR R L B8 1:1 =2 R,

MRILRIRE “—EZE” g

B ERMEIIRE

DN AVSIERIRIGTL, TRRERESECA Ry, LA L, ARk e A AT RO
B, FEPRLEHI e AP E A AR, Soubin =R R R

AL E DR CEDRE

P HERE WL,

R T RGus AU, R4 SR R

PSR EERE

A RS S TE L

AP AN S IR, M B T TR

R AT S TR EOR

32 YEMEEHMBMEE LRGN AZRER

RFTE

32,1 HBER 5 od A ls B R AR B %
PIBRIN 5 2T A E B ARSI L BCR & I N

5, B RER K ARG b sl AL i — A R

Y. BlInfERERZ e TR, BEeERAR
SN IRz, ERISE R AL DAL RS Sk A 1
TVEH, TERRELAAETESP 6 h R A ST Sl A B i
W, B e AR ERET, ERlDls ek
-5 22 THUR R A GBS FEARIRAS S (ML . RTRUEIES,

109



AHZBEREIE - F 045 - F04H-2025F 11 A

PEEREIEIE B AR ZERGETEMER. HA
FEFEENEHEAR RS, ENAGE BILZIhRERIZ
i, FRA LUK IR g A i (1 AR R B A R AN,
TR RAE R — AR EEDK, (e AR E T TR AR
(ISR T M), AR S e Sk, A
PRENE B X AGNIRERAEEA, ISR SRAZ A
RS SRR . BN S B iR e g,
FEBAAAR T A L PECR I . ZWHE, S RI4EAH
SR EERRE AR AR THHEE S E IS, EARGKITAE
IRSBIEE R DS IERTMB I, SRENZ 2R
ARG IRe N SR ARAERARFIT . HRIE A5 R EL
R, ERPImR RN 24P

322 B AMA KB BN F

AHR RGN PR, SYER . (G RES A XA,
AGRE T T BTN A, ZASKTE RS T
PR S RN E R s, BN ZUNE % A
BERSCET PN, Badm RN AT 10s. [, WRLE A4
LT —ERABED LB BEH RS, EABREEL
E—FRPCRIRE, HELH 10 T REFEE, B ALK
MRy AR, H R E SIS S BoREDK . AR TR
BHUEHIRRONIRERS BRI — 20T BN AL, X— A%
FHETIHESERESIRARARNG, FEBWIE, FIFK
R HTEIRE N . B, RAYH MTBF fehra] DLk E]
10000H DL I, antb vl PLE /D HE sl A RS B B 5E 1K
2730%. AL, ZARSNE B E /KRS, A
DLSZIIA s A B R a4
33 NIHESHFEEFRENRENNAL=S
KARF*E

NTERE AL AR U SH A AR E RS, L
s EE AR TRE B AL, ENEEN SN T
FER AN FIB AL E A, ZASGFETHA TIEARE
e, WRAERAME App IMEFIRIEFE, HARTIEAR
BERTEBEEIRIE H T F 2GR SRR, fE—F& “PY
Pe—ML” WRRFEARIR R, e AT PN
HHARZK,

B, BT A AR RN TE AT B TR 2
(RIS R A i A LA, TRERL, SIS &
S AR E R AR, FTIEHENE PR I s by, 2R
() TS5 e R A i A ORI |« BT DL R 2 4
R, B SEERZZEMERES . B MTIIRRIRE, T
BEARD N FA RS . DLEn AR, TARISL
AW A, A AR R TR LR D RE R LAk &
I, AIDLATFAR N G BN B e B TAREf IRk
W%V,

110

HINEANTEGE ALEOR, ZHORIIN 7SR,
ALY Gt e LA I 2DRE, RSB EERR,
AR ST LR RS B ARG AR
&, AR H R SR i AR Y SEPRIEI TROL, 25T RSk
R AR “EEORIN" , ERECER R R
LIRS, FIDAN RGO ERE(L . (ERML. B
MR R T 5. D@ mdvArRIin 2 S RYER NG, %
TR B A E B TR s U ARG, il
R AR EROR B s A TR I i AR DA
ALSLEA LR, SRR EE AR RRE T H R E X
A, MBREPERE R, AGRILEREE SRS
%, JFANERBRAZHINELE TR, EER, R4
MREARCTTRE PR S, AT IR A SIS S BRI

ZAGMIN AR BT R E B AT S
TEFHHAE TRERMAS, X—RbE H IR AR
W, TSR BRI, I S EIJR IR, ZE
PIERRTRI S S N A S S, AIDB AR A RO A 8l
2 BIM 5 B, Fdé GIS MBS B ARG i mnd AN s Y
SERE AR, ETRIREURRD DT 2 N B A B T
RYATT. SEEBTE, e ARG 2 = @I H
LEEmEeemBY AN TSRS AR E S
%, LIRSk . RS IR A TEIS IR, &
RIREE e AR R DU SR O . 1 ARG A2
MR ARSI BT EHRIE DL, AmE B TR
7.

4 5iE

TEERARREEIE T, $HaHLHE TREBMAL
FREE A Y B2, BRI AN FEE SRae ket
H— 2R BMEANE, BT, 5. mivss
FRN R R FZERAREAT, FEGEIREEHA
EE A RETALHIOEOR R 1, BRI AR OR
Al =ITE. KREGESH AR EEE A2/, RIDI)sE
WEIE BBz gE . EERE R, R
WOERE, WREHUEIREMEIRHRAE h 2, RIEREE
e e EROR R, DL, AT TRETIHNERE
BhnE, aTRLAARRIPLE TR H SR i R 2
%, REEE ARSI TR
Sk
(1] BRIEASEAE =R ms AL RS RS BOR R FA
RIS, 2025, 47(5):43-45.
[2] FBEZR IS T WO S B A AL S & R R I R
[0]. LT, 2025(4):22-24.
[3] HREFIABEEORTESE AR TRE S s R
[11.4-H Bzh{t, 2024(3):125-127.



AHTESEIE - F04% - F04H 2025411 A DOL: https://doi.org/10.12349/ptc.v4i4.8778

Research on key nodes and Governance Logic of life cycle
management of Expressway Construction

Zhongbo Zhao

Xinjiang Communications Investment Construction Management Co., Ltd., Urumgqi, Xinjiang, 830501, China

Abstract

as a typical project with high capital density, complex participants and large governance cycle span in the national infrastructure
system, the full life cycle management ability of expressway construction directly affects the regional transportation supply efficiency,
social and economic circulation speed and long-term asset value maintenance ability. This paper mainly focuses on the characteristics
of the whole life cycle of highway construction, analyzes from four aspects: stage structure, key node identification, cross stage
governance logic and digital tool system, and constructs the system framework of “value identification - Technology Governance -
system closed loop - information return”, in order to provide theoretical reference and engineering enlightenment for highway project
governance.

Keywords
highway construction; Life cycle management; Key nodes; Governance Logic
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Research on Motor Vehicle Inspection Techniques and
Innovations

Yanli Mu
The Traffic Police Brigade of Dongming County Shandong Province, Heze, Shandon, 274500, China

Abstract

Motor vehicle inspection is an important part of traffic management, which is related to vehicle safety and the efficiency of social
governance. With the sharp increase in the number of vehicles and the continuous emergence of new models, the traditional
inspection mode is facing challenges in terms of accuracy and intelligence. This article analyzes the problems from three aspects:
inspection process, technical means and management mechanism, and proposes an optimization path based on digitalization and
intelligent recognition. Research shows that the application of mobile terminal collection, image recognition algorithms and data
sharing platforms can significantly improve the efficiency and accuracy of inspection, achieving a transformation from “manual
experience type” to “data intelligence type”, and providing theoretical references and practical support for traffic management
departments to improve the inspection system and build smart vehicle management.

Keywords
Motor Vehicle inspection; Intelligent recognition; Inspection skills; Digital management; Innovation in Traffic Management
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Research on the Impact of High-speed Rail Autonomous
Driving on Dispatching and Command

Yongbing Chen
Dispatching Office of China Railway Beijing Group Co., Ltd, Beijing, 100038, China

Abstract

With the rapid advancement of emerging technologies such as artificial intelligence, 5G communications, and the Internet of Things,
high-speed rail autonomous driving technology is undergoing a profound transformation from single train control to integrated
“vehicle-ground-cloud” coordination, revolutionizing traditional dispatching systems. This paper systematically explores how
autonomous driving technology enhances dispatching efficiency across different development stages, analyzes the restructuring of
safety frameworks from static redundancy to dynamic adaptability through a “human-machine-environment” coupling perspective,
and investigates emerging risks and countermeasures arising from technological convergence. The research demonstrates that
autonomous driving technology not only significantly improves dispatching efficiency and precision but also drives the intelligent
transformation of safety assurance systems, providing technical support for innovative high-speed rail transportation models.

Keywords
High-speed rail autonomous driving; dispatching command; efficiency improvement; safety assurance; intelligent coordination
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