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Abstract: This paper focuses on the research of maintenance and management strategies for
municipal roads and bridges. As critical infrastructure for urban transportation, the maintenance of
municipal roads and bridges is of great significance, concerning the smooth operation of urban
traffic, the safety of residents' travel, and having a profound impact on sustainable urban
development. However, this field currently faces numerous problems, such as unclear
responsibilities in the management mechanism; insufficient and unreasonable allocation of funding;
relatively backward technical methods; and uneven personnel quality. To address these issues, this
paper proposes management strategies from the perspectives of optimizing the management
mechanism, strengthening funding guarantees, innovating technical methods, and improving
personnel quality, in order to enhance the level of maintenance.

1. Introduction

As an important component of urban infrastructure, municipal roads and bridges are the lifeline
of urban transportation, having a crucial impact on urban economic development, residents' lives,
and the city's image. With the acceleration of urbanization and the continuous growth of traffic
flow, the pressure on municipal roads and bridges is increasing, and their maintenance and
management face severe challenges. Effective maintenance and management strategies can extend
the service life of roads and bridges, reduce lifecycle costs, and improve their operational quality
and safety. Therefore, in-depth research on maintenance and management strategies for municipal
roads and bridges has significant practical importance.

2. Problems in the Maintenance and Management of Municipal Roads and Bridges
2.1 Imperfect Management Mechanism

China's maintenance and management system for municipal roads and bridges has significant
defects, with serious multi-headed management phenomena. The responsibilities of different
departments in the maintenance of roads and bridges are vaguely divided and lack clear definition.
This leads to situations in actual work where departments easily shift blame and engage in
buck-passing, resulting in inefficient management processes and low work efficiency. Moreover,
there is a lack of effective coordination and communication mechanisms between departments, with
information transmission being untimely and inaccurate, making it difficult to form a synergistic
management force. The market access and exit mechanisms for maintenance are also imperfect.
Market access standards are not strict, and the qualification review of enterprises is not thorough
enough, allowing some low-quality enterprises without professional capabilities and technical levels
to enter the market. These enterprises often cannot guarantee quality in maintenance work, posing
hidden dangers to the safety of roads and bridges. At the same time, the lack of an exit mechanism
means there are no effective means to eliminate enterprises that violate regulations or fail to meet
quality standards, leading to irregular market competition. This makes it difficult for high-quality
enterprises to stand out, affecting the healthy development of the entire maintenance market &,
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2.2 Insufficient Funding

The maintenance of municipal roads and bridges requires huge financial resources, but current
government funding in this area is clearly insufficient. Limited funds are all aspects of road and
bridge maintenance, resulting in many necessary maintenance tasks not being carried out in a timely
manner. Some defects in roads and bridges worsen due to lack of timely repair, not only shortening
their service life but also increasing subsequent maintenance costs. Furthermore, in urban
construction and development, there is a emphasizing construction over maintenance. A large
amount of funds is invested in new road and bridge construction projects, while relatively little is
used for maintenance. This unreasonable allocation of funds means that roads and bridges lack
necessary upkeep and maintenance during long-term use, their technical condition gradually
deteriorates, safety performance declines, and they cannot provide stable and reliable support for
urban traffic 121,

2.3 Backward Technical Methods

In today's rapid technological development, the technical methods for maintaining municipal
roads and bridges in some regions of China have failed to keep pace with the times. In terms of
detection technology, there is still heavy reliance on traditional manual inspection methods. This
approach is not only inefficient but also easily affected by the experience and subjective factors of
inspectors, leading to low accuracy in detection results and difficulty in identifying potential
internal defects in roads and bridges. Advanced non-destructive testing technologies and intelligent
monitoring systems have not yet been widely adopted in some areas. Maintenance technology is
also lagging. Some regions still use traditional construction techniques and materials in the repair
process, which are inadequate in terms of durability and reliability, making it difficult to guarantee
repair quality. Moreover, traditional repair methods often require long construction periods,
[si]gnificantly impacting urban traffic and reducing the operational efficiency of urban transportation
3

2.4 Low Personnel Quality

Maintenance work for municipal roads and bridges requires high professional quality from
personnel, but currently there is a shortage of relevant professionals in China. Most maintenance
personnel have not received systematic professional training, lack solid professional knowledge and
practical skills, and have limited ability to master and apply new technologies and processes. When
faced with complex road and bridge defects, they are often unable to accurately diagnose the cause
and take effective repair measures, resulting in poor repair outcomes. The management concepts
and methods of managers are also relatively backward, making it difficult to meet the needs of
modern road and bridge maintenance management. They lack scientific management knowledge
and advanced management methods, and have many deficiencies in project management, quality
control, safety management, etc., unable to effectively organize, coordinate, and supervise
maintenance work, affecting the overall quality and efficiency of road and bridge maintenance 1.

3. Measures for Maintenance and Management of Municipal Roads and Bridges

The maintenance and management of municipal roads and bridges are crucial. To improve
management levels, multiple approaches are needed. Perfecting the management mechanism can
solve the problem of multi-headed management and improve management efficiency; ensuring
funding can meet maintenance needs, and rational fund allocation can avoid emphasizing
construction over maintenance; innovating technical means with advanced equipment and processes
enables precise detection and efficient repair; improving personnel quality through professional
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training enhances the capabilities of technical and managerial staff, comprehensively ensuring the
quality of road and bridge maintenance.

3.1 Perfecting the Management Mechanism

Establishing a unified maintenance and management system for municipal roads and bridges can
break down barriers between departments and eliminate problems such as unclear responsibilities
and coordination difficulties caused by multi-headed management. By clarifying the responsibilities
and division of labor of each department, every department understands its tasks and authorities in
road and bridge maintenance, avoiding work overlap or gaps. Strengthening coordination and
communication between departments, establishing regular communication mechanisms and joint
work platforms, promotes information sharing and resource integration, forming an efficient
management synergy to jointly address various problems arising in the maintenance process.
Furthermore, it is necessary to strictly and supervise enterprise qualifications, set clear market
access standards including requirements for technical capability, equipment level, and personnel
quality, ensuring that enterprises entering the market possess corresponding strength and conditions.
Enterprises that do not meet the standards must be from participating in road and bridge
maintenance projects. Establishing a scientific and reasonable exit mechanism, enterprises that have
serious quality problems, violations, or poor operation in maintenance work should be according to
laws and regulations, maintaining the healthy and orderly development of the market. Enterprises
also need to develop detailed assessment indicator systems covering maintenance quality, work
efficiency, safety management, cost control, and other aspects, regularly assessing and evaluating
maintenance work. Based on the assessment results, reward and recognize outstanding enterprises,
enterprises with problems, enterprises to continuously improve management levels and service

quality, promoting the overall development of the municipal road and bridge maintenance industry
[8]

3.2 Ensuring Funding Investment

As an important part of urban infrastructure, the maintenance of municipal roads and bridges is
related to urban traffic safety and normal operation. The government has the responsibility and
obligation to provide necessary financial support. Through fiscal budget arrangements, incorporate
road and bridge maintenance funds into the annual fiscal budget to ensure a stable source of funds.
Establish special fund allocations to provide dedicated financial support for major repairs,
renovations, and emergency rescue projects of roads and bridges, ensuring the smooth
implementation of projects. In addition, attract social funds to participate in road and bridge
maintenance construction by issuing municipal bonds, broadening funding sources. Optimizing the
fund allocation structure and the capital ratio between construction and maintenance is the key to
improving fund use efficiency. For a long time, China has had the phenomenon of emphasizing
construction over maintenance in urban construction, resulting in relatively insufficient funds for
road and bridge maintenance. Therefore, it is necessary to change concepts, increase investment in
maintenance funds, and ensure timely maintenance of roads and bridges. Based on factors such as
the service life, technical condition, and traffic flow of roads and bridges, scientifically and
rationally allocate funds, the maintenance needs of key roads and bridges and those with serious
defects. Explore diversified funding channels, introduce social capital to participate in road and
bridge maintenance, adopt models such as, PPP (public-private partnership), attract. Enterprises can
improve the quality of road and bridge maintenance with their capital, technology, and management
advantages !,

3.3 Innovating Technical Means
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With the continuous advancement of technology, road and bridge detection and repair
technologies are also constantly innovating and developing. The use of non-destructive testing
technologies, such as ultrasonic testing, infrared thermography testing, and radar testing, can
accurately detect internal defects and flaws in roads and bridges, such as cracks, voids, and steel
corrosion, without damaging the structure, providing a scientific basis for maintenance decisions.
The application of intelligent monitoring systems can achieve real-time monitoring and early
warning for roads and bridges. By installing various sensors on roads and bridges, parameters such
as stress, strain, displacement, and temperature are collected in real time and transmitted to the
monitoring center for analysis and processing. Once abnormalities are found, the system can
promptly issue early warning signals so that measures can be taken in time to avoid accidents.

Promoting the application of new repair materials and construction workability can improve the
durability and reliability of repair projects. High-performance concrete has advantages such as high
strength, high durability, and good workability, which can effectively improve the bearing capacity
and service life of road and bridge structures. Fiber-reinforced composite materials are lightweight,
high-strength, and corrosion-resistant, and can be used for strengthening and repairing roads and
bridges, enhancing the seismic and fatigue resistance of structures. Adopting advanced construction
processes, such as shotcreting, pressure grouting, and carbon fiber cloth reinforcement, can improve
construction efficiency and quality, reducing the impact on traffic. Furthermore, strengthening
information construction, establishing a road and bridge maintenance management information
system, and achieving digital management and sharing of road and bridge information. Through this
system, comprehensive and systematic management of basic information, detection data, and
maintenance records of roads and bridges can be achieved, facilitating easy query and analysis by
managers. Utilizing technologies such as big data and cloud computing, in-depth mining and
analysis of road and bridge information can provide a more scientific and accurate basis for
maintenance decisions "],

3.4 Improving Personnel Quality

The maintenance of municipal roads and bridges is a highly professional task that requires
technical personnel to have solid professional knowledge and rich practical experience. First,
enterprises need to regularly organize technical personnel to participate in professional training and
academic exchange activities, inviting experts and scholars in the industry to teach and lecture,
enabling them to keep abreast of the latest industry trends and technological development trends,
and master advanced detection and repair technologies. Encourage technical personnel to carry out
technological innovation and scientific research activities to improve their innovation ability and
ability to solve practical problems. Second, strengthen the training of managers, update their
management concepts and methods, and improve their management ability and decision-making
level. Managers play an important organizational and coordination role in road and bridge
maintenance work, and their management level directly affects the quality of work. Through
management training courses, case analysis seminars, and other forms, enable managers to learn
advanced management theories and methods, such as project management, quality management,
cost management, and improve their comprehensive management capabilities. This process also
requires cultivating managers' strategic vision and innovative thinking, enabling them to formulate
scientific and reasonable development strategies and decisions based on the actual situation of road
and bridge maintenance work. Finally, attract talents with rich experience and professional
knowledge to join the road and bridge maintenance industry by formulating preferential policies.
These talents can bring advanced technology and management experience, injecting new vitality
and innovative ideas into the team. Establish a good talent incentive mechanism, provide broad
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development space and a good working environment for talents, stimulate their work enthusiasm
and creativity, and promote the overall development of the road and bridge maintenance
management team [8].

4. Conclusion

The maintenance and management of municipal roads and bridges are related to urban traffic
safety, economic development, and image quality. Currently, China's maintenance and management
of municipal roads and bridges face problems such as an imperfect management mechanism,
insufficient funding, backward technical methods, and low personnel quality. To improve the
maintenance level of municipal roads and bridges, it is necessary to start from perfecting the
management mechanism, ensuring funding, innovating technical methods, and improving personnel
quality, and formulate scientific and reasonable management strategies. Through the joint efforts of
all parties, achieve scientific maintenance and efficient management of municipal roads and
bridges, providing a strong guarantee for the sustainable development of the city.
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