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  Abstract 
As an important part of urban public transportation, rail transit has the characteris-
tics of large volume, fast speed and high degree of automation. In the past decade, 
the development of China's economy has driven the development of subway engi-
neering projects, and the rail transit engineering has ushered in a golden stage of 
rapid development. The rapid development of rail transit has formed the urban rail 
transit network system, which provides a prerequisite for the future urbanization 
construction in China. However, since 2000, the United States, Europe and other 
countries have also actively solved a series of problems in the quality and safety 
management of urban rail transit, and the Executive Yuan of the European Com-
munity and the Italian government have also issued instructions successively. This 
paper mainly studies the collaborative management system of urban rail transit 
quality and safety. The details are as follows. 
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Introduction 

Cities across China are currently developing overall territorial spatial plans, which integrate urban functional zoning 
plans, land use plans, and urban and rural planning, aiming to achieve "multi-plan integration." According to the 
Ministry of Natural Resources' "Guidelines for the Compilation of Municipal Territorial Spatial Master Plans (Trial)," 
the city-wide scope must be subject to comprehensive planning and management of all elements, while the central 
urban area must refine land use and spatial layout. The city-wide and central urban areas must implement systematic 
transmission and connection of key control elements, and major transportation hubs and important linear engineering 
networks are mandatory components. As a crucial urban infrastructure, the rail transit system requires coordinated 
management and connection across the city-wide and central urban areas. Under China's new urbanization develop-
ment strategy, urban agglomerations will become the main carriers of urbanization. Within urban agglomerations, 
the development of surrounding areas, centered on megacities or large cities with strong radiating and driving func-
tions, will become a key focus. Rail transit, with its green, intensive, and high-capacity characteristics, will undoubt-
edly play a backbone role in driving the development of surrounding areas from central cities. 

1. Current Status of Collaborative Management of Rail Transit 

The current problems in the management of urban rail transit projects are as follows: 1) Construction companies often 
prioritize schedules while neglecting the positive role of coordination and management among stakeholders in sub-
way projects. Furthermore, the responsibility systems of all parties involved are not fully implemented, and unclear 
responsibilities among some stakeholders lead to numerous quality disputes. 2) There is an overemphasis on achiev-
ing a single objective, often neglecting the coordination and management of multiple objectives. For example, some 
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projects focus solely on cost reduction while neglecting quality; others prioritize quality targets, making it difficult 
to achieve schedule goals. 3) The owner's quality and safety supervision and management are not based on the entire 
project management process, focusing only on the construction phase. This may result in the neglect of management 
at certain stages, inadequate supervision, and incomplete policy implementation. Therefore, the current urban rail 
transit operation and management mechanism is detrimental to the construction and operation of urban rail transit. 

2. Collaborative Management System for Quality and Safety of Urban Rail Transit 

2.1 Prioritize service and establish a service indicator system oriented towards passengers. 

Adhering to the development philosophy of "passenger-centricity," providing passengers with comfortable, conven-
ient, and high-quality travel services is an important goal of rail transit operation and a crucial factor determining its 
passenger attraction. Taking the Beijing Subway Daxing Airport Line (hereinafter referred to as "Daxing Airport 
Line") and the Beijing-Xiong'an Intercity Railway as examples, both lines connect Daxing International Airport with 
the city center and opened at the same time, but their passenger flows differ significantly: during the May Day holiday, 
the Daxing Airport Line had an average daily passenger flow of 50,000, while the Beijing-Xiong'an Intercity Railway 
only had 1,718. The reason for this difference lies in the fact that the Daxing Airport Line prioritizes passenger 
experience, benchmarking against Hong Kong Airport Express and aviation service standards, shortening train inter-
vals, and improving service quality. Therefore, this article suggests that urban rail transit should establish a passenger-
oriented service indicator system. The Public Transportation Commission's "Public Transportation Capacity and Ser-
vice Quality Manual" defines service quality as "an overall evaluation of public transportation services obtained from 
the passenger's perspective through objective measurement or subjective perception." Service quality is affected by 
two categories of factors: availability factors and comfort and convenience factors. Availability factors refer to indi-
cators such as service coverage, timetable, transportation capacity, and information. Comfort and convenience factors 
refer to indicators such as passenger capacity, reliability, travel time, safety, cost, appearance, and comfort. 

2.2 Rapid rail lines and urban (suburban) railways should be planned at the same level. 

Based on the consistency of functional positioning and service scope of express rail lines and suburban railways, 
express rail lines and suburban railways within metropolitan areas (circles) should be considered as the same type of 
rail transit. 1) Suburban railways should be considered as a form of express rail line implementation. The "Urban 
Rail Transit Network Planning Standard" (GB/T50546—2018) has already considered suburban railways. The stand-
ard specifies that urban rail transit lines with a travel speed of 45 km·h⁻¹ or higher are express lines; express lines 
are divided into two levels: express line A and express line B. The travel speed of express line A is greater than 65 
km·h⁻¹, and the travel speed of express line B is 45~60 km·h⁻¹. The standard does not specify the system type 
for express lines. In planning and construction, urban rail transit systems (including urban rail transit steel wheel and 
steel rail systems, medium and low speed maglev systems, etc.) or railway systems can be selected. The specific 
system type is determined by the land use characteristics and passenger flow characteristics along the line. When 
choosing a railway system, express lines are essentially suburban railways. Therefore, regardless of their names, 
suburban railways and express rail lines can be categorized as express rail lines as long as their primary function is 
commuting. They represent a specific implementation of express rail lines, while suburban railways remain a rela-
tively independent large railway system. 2) Utilizing railway lines to operate suburban trains. Government documents 
and local planning practices have proposed the idea and requirement of utilizing intercity railways or existing rail-
ways to operate suburban trains to provide commuting services. Given the current management model and capacity 
allocation of China's railway system, operating suburban trains can only be a stopgap measure or an initial form for 
the following reasons: 1) The time spent entering and exiting railway stations is too long, even exceeding the time 
spent on the track. Combined with travel time outside the stations at both ends, it is difficult to meet commuting time 
requirements; 2) The time window allocated to intercity trains by the railway system is limited, and there is consid-
erable uncertainty regarding the number of trains and peak-hour schedules, which cannot guarantee commuting ser-
vice efficiency. The Beijing Suburban Railway City Sub-center Line is a typical example; 3) Utilizing intercity rail-
ways for commuting services results in excessively high fares, making it unattractive to commuter passengers. There-
fore, operating suburban trains is only a transitional and initial form before the construction or transformation into 
independent urban (suburban) railways, used to guide the initial development of metropolitan areas (circles). Once 
the served areas develop large-scale, high-intensity commuting demand, it is necessary to transform or build inde-
pendent lines to ensure commuting service efficiency. 
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2.3 Integrated Rail Transit Support 

(1) Strengthen organizational leadership 
A coordination and overall planning mechanism for major matters under the leading group for railway construction 
will be established to strengthen overall planning, coordination, and supervision, and to study and resolve major 
issues in project advancement and construction. All relevant departments and units in each jurisdiction and city will 
strengthen communication and cooperation to coordinate and promote major projects and engineering works, ensur-
ing that plans are implemented effectively. Innovative and improved systems and mechanisms will be established to 
accelerate the establishment of a cross-regional and cross-departmental coordination and promotion mechanism 
adapted to the development of multi-level rail transit, and to negotiate and resolve issues related to planning coordi-
nation, construction arrangements, fundraising, operation organization, and subsidy sharing. 

(2) Strengthen policy support 
The focus is on formulating and improving supporting policies in areas such as the integration of multi-level rail 
network planning systems, resource guarantees, land use approval, funding support, and the application of intelligent 
information technology. The key role of fiscal funds should be actively leveraged, and fiscal investment at all levels 
should be increased. Private capital should be encouraged in areas such as railway investment, integrated develop-
ment, and station-city integration to establish diversified financing mechanisms. Spatial planning at all levels should 
strengthen spatial pre-control of planning corridors, giving priority to them in terms of land supply and spatial indi-
cators. Local governments should fulfill their primary responsibilities in land acquisition and demolition, and hub 
infrastructure construction, and strengthen financial support. The deep integration of emerging intelligent information 
technologies such as 5G, the Internet of Things, cloud computing, artificial intelligence, and big data with rail transit 
should be accelerated, promoting mutual trust in security checks, resource sharing, ticketing interoperability, and 
payment compatibility among different rail transit systems to effectively improve connection efficiency and service 
quality. 

2.4 Collaborative Management Among Multiple Objectives 

The target elements of urban rail transit are mainly divided into two categories: economic benefit targets and social 
benefit targets. Most design units primarily consider economic targets, which refer to the three main aspects of con-
struction project objectives: schedule, quality, and cost. Social benefit targets mainly refer to safety and environmen-
tal targets; construction units should fully consider the social benefits of rail transit projects. Achieving collaborative 
management of urban rail transit targets involves taking quality, schedule, cost, safety, and environment as the five 
basic research objects, using single-factor analysis to analyze the impact curves of individual target factors on con-
tractual objectives, ultimately finding the intersection points between various factors, and determining the optimal 
solution to achieve mutual coordination among multiple objectives. The main target factors in urban rail transit are 
schedule, quality, and cost objectives. Studying the coordination relationship among these three requires analyzing 
the risk factors affecting schedule, quality, and cost separately. The main factors affecting project schedule include: 
shortages of resources such as machinery, equipment, and materials; frequent design changes leading to unplanned 
progress; unreasonable construction organization design; unreasonable personnel allocation resulting in wasted man-
power; and substandard project quality leading to rework. Key factors affecting quality include project management 
level, worker skills, material quality, and machinery quality. Cost factors include market price fluctuations, changes 
in interest rates during the construction period, rework, and increased project costs due to extended construction time. 
Resource allocation at different stages of construction requires rational planning. Coordinating and organizing the 
relationship between quality, cost, and schedule is crucial for the efficient operation of rail transit project construction 
and for maximizing profits. 

2.5 BIM+ Smart Construction Site Refined Collaborative Management Platform 

With the booming development of urban rail transit, rail transit, with its advantages of greater energy efficiency and 
convenience, has become an inevitable condition for the development of large cities. However, simply relying on 
directive control cannot effectively manage the progress and quality of design and construction, directly causing 
delays and defects in project quality. Due to the difficulty in effectively coordinating rail transit projects, poor coor-
dination often leads to insufficient depth and breadth of detailed design, large deviations in quantity calculations, 
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resulting in wasted resources, increased construction costs, delays, and quality and safety issues. Achieving strong 
control over engineering projects through information technology and addressing the problems of outdated methods 
has become a challenge for project construction management. To address these problems in rail transit projects, 
introducing a BIM collaborative management platform can solve many problems related to communication difficul-
ties and information asymmetry on construction sites, providing a relatively effective way to promote refined con-
struction management. 

3. Conclusion 

In summary, collaborative management of urban rail transit represents a new breakthrough for current rail transit 
management, providing new concepts and methods. Through collaborative management, some risks in the engineer-
ing implementation process are effectively avoided, the probability of accidents in rail transit construction is reduced, 
experience and methods are provided for the quality management of urban rail transit, and safety guarantees are 
provided for the construction and operation of rail transit. 
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