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Abstract: China has preliminarily built a modern high-speed railway network, and the huge scale of the network has put
forward higher requirements on infrastructure maintenance and management. In order to achieve high quality and efficient
development of high-speed railway, this paper conducts research on the maintenance and management model of China's
high-speed railway infrastructure. This article describes the characteristics of infrastructure maintenance management in
developed countries of high-speed railways such as Japan, France and Germany; summarizes the technical characteristics of
China's high-speed railways and analyzes the factors influencing infrastructure maintenance management in China. Based on
the theory of organizational structure, the article systematically analyzes the differences in the work content, work methods,
and means of high-speed railway infrastructure inspection and monitoring, routine maintenance, and specialized repair
operations, so as to put forward the maintenance management mode of the separation of "inspection, maintenance, repair".
This model mixes together the specialization of technical management and the comprehensive integration of production
organization. On this basis, a comprehensive maintenance system for high-speed railway infrastructure was designed and a
comprehensive maintenance organizational structure and working mechanism was proposed. Practice has shown that a
comprehensive maintenance system for high-speed railway infrastructure is conducive to improving emergency response
capabilities, reducing operating costs and achieving optimal resource allocation.
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1. Introduction method and system of railway maintenance cannot meet the
demand of the high-speed railway development. Building a new
comprehensive maintenance management system for high-speed

railway infrastructure is extremely urgent.

The development of China High-speed Railway has shifted
from speed-scale type to quality-benefit type. The "hard
power" such as modern equipment and quantity of
infrastructure, etc has achieved rapid growth and overall
upgrading. Technological progress has brought historic and
revolutionary changes in the means of front production line

2. Current Status of Maintenance
Management of High-speed Railway

inspection and maintenance, and the methods of inspection,
monitoring and equipment maintenance have been gradually
modernized and intelligent, with a historic breakthrough
made in transportation productivity.

For the traffic density of trains on high-speed railway at the
same time, the sudden breakdown has a great impact with the
high transmission speed in society. Therefore, the higher
demands for the infrastructure malfunction safety guarantee and
emergency handling ability were brought up. The current

Infrastructure Abroad
2.1. Japan

Taking JR East Japan Railway Company as an example, its
maintenance ~ management  organization  implements
three-level vertical management, and sets up Railway
Operation Headquarters, Facility Department, Local Branch
Office (Electrical Department) professional department and
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local professional technical centers (maintenance centers
along the line) from top to bottom.

JR East Japan Railway Company’s Shinkansen conducts
maintenance system of strict separation for the "management,
inspection, and maintenance”. [1] The civil engineering
maintenance, S&C maintenance and power supply depot of
Shinkansen is under the management of different sectors.
However, due to the overall consideration of operation
vehicles, operator scheduling and safety protection, the
maintenance of Shinkansen has gradually evolved from
specialized maintenance to multi-specialty and coordinated
operation with unified planning, scheduling and command of
the integrated dispatching system, and comprehensive
maintenance bases were set up. The railway company is
mainly responsible for the corresponding management work.
The inspection and maintenance work is entrusted to the
inspection and maintenance company of the outsourcing,
while the outsourcing companies and the railway company
only have the client-contractor relationship. [2] The
efficiency, safety and convenience brought by comprehensive
maintenance are fully reflected in the Shinkansen Japan.

2.2. France

The maintenance and repair of French railways is managed
by the General Administration, regional bureaus and font-line
units. The Operation Foundation Department set up under the
General Administration is responsible for the maintenance
and repair management of high-speed railway and existing
railway. The regional bureau is in charge of the management
of the subordinate comprehensive maintenance sector. A
comprehensive maintenance sector is set up at the front-line
unit. In addition to the general management department, two
production units are built, namely the railway line work area
and the S&C electric work area.

The maintenance and repair of French high-speed railway
includes regular maintenance, temporary repair and
comprehensive maintenance. The mode of separation of
management, inspection and repair is adopted, which is
undertaken by comprehensive maintenance sector and other
professional enterprises respectively. Regular maintenance
and temporary repair work is carried out by the
comprehensive maintenance sector under the district bureau,
while large-scale maintenance work is entrusted to the line
maintenance company, which conduct the maintenance work
according to the signed agreement.

2.3. Germany

After the railway reform, Germany implemented the
separation of the railway network and operation, and
Deutsche Bahn kept the division system. Its organizational
structure is characterized by being divided into independent
subsidiary companies or departments according to different
businesses, among which DB Netz is the subsidiary of
Deutsche Bahn responsible for maintenance and repair of the
rail network.

The internal implementation of DB Netz is the separation

system of "management, inspection and repair". The
so-called separation of management, inspection and repair
refers to the separation of property rights management,
inspection and maintenance, and repair operation. Among
them, the network equipment management department is in
charge of management, playing the role of "project owner";
network maintenance department is responsible for
inspection, maintenance and repair; network repair
department is responsible for specific repair work, which
continues to entrust 85% of the workload to the outsourcing
maintenance companies. [3]

To sum up, in terms of maintenance system, high-speed
railways in developed countries have adopted moderate
separation of "management, inspection and maintenance",
and actively promote outsourcing maintenance mode. In the
aspect of maintenance mode, it generally develops towards
the direction of centralized maintenance, comprehensive
maintenance and professional coordinated operation.

3. Operation Characteristics and
Maintenance Requirements of China
High-speed Railway

3.1. Operation Characteristics of China High-speed
Railway

Compared with other major powers, China has built the
most up-to-date railway network and the most developed
high-speed railway network in the world. In terms of
operation and management, the safety, comfort and
punctuality of China High-speed Railway train operation has
reached the world's leading position. It is the country with the
largest scale and the highest operating speed of high-speed
railway in the world, as well as the country with the most
complex operation scenarios and external environment. The
utilization rate of transport capacity is very high when trains
of different speed levels operate on the dedicated lines or
cross-lines, and many high-speed railways run at full load.
The operation characteristics of China High-speed Railway
are as follows:

3.1.1. The Large Scale of the Rail Network, the Complex
Geographical Environment and Climate Conditions

Due to China's vast territory, the geographical
environment and climate conditions of China High-speed
Railway construction are highly complex [4] Adverse natural
environment and climatic factors have caused equipment
break down, for example lines and catenaries, which affected
the normal use of railway infrastructure.

3.1.2. Transportation Organization under the Condition of
Large Traffic Volume, High Speed, High Density and
High Load
In 2017, China High-speed Railway passenger throughput
was 1.75216 billion and passenger turnover was 587.56
billion passenger-km, accounting for 56.8 percent and 43.7
percent of the country's total railway passenger turnover,
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respectively. The annual passenger traffic volume of
Beijing-Shanghai high-speed railway has exceeded 100
million in this year. [5]As the highest operating speed
railway in the world, the highest operating speed of China
High-speed Railway has reached 350 km/h. In order to meet
the needs of passenger flow, a large number of dedicated line
high-speed trains and cross-line high-speed trains with
different speed classes are operated on China high-speed
railway in densely populated areas and periods. The
departure station realizes 5-minute continuous departure, and
the interval of the train is tracked for 3min. The higher the
train running speed is, the higher the requirements are for the
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3.1.3. Safety, Stability and Comfort of the High-speed Train
Operation

By comparing and analyzing the safety evaluation standards
at home and abroad (as shown in Table 1), the limit value of
axle lateral force in the dynamic response of Chinese vehicles
is evaluated at the peak value, which is more strict than the
average value of UIC. [6] Moreover, China's 300~350km/h
track geometry state management standard and self-developed
track geometric irregularity dynamic Inspection system are the
highest level in the international similar technology. Even if
the speed increases from 160km/h to 380km/h, the safety and
stability indexes of Chinese vehicles have not changed

smoothness and maintenance standards of high-speed  significantly, and the riding comfort has reached the
railway. internationally recognized high standard.
Table 1. Comparison of vehicle dynamics evaluation indexes between China and UIC.
Parameter gz?lltlé?lttmn China Standard UIC Standard Comparison and Analysis
Derailment . .
coefficient s (2] im=08 [(g)m] im=0.8 Equivalent to international standards
0P safety P P
UIC standard does not specify the wheel
load reduction rate. The test shows that when
Wheel Evaluation of safety index Lhe e \ﬁeliht lﬁ.sshr e;te e the. axlle
weight of derailment caused by = ox generaly has high frequency vertica
. . AP/P<0.80 — vibration of 30 ~ 60Hz. In order to find out
reduction serious wheel load .
s . . the influence of short wave defect less than
rate AP/P reduction on one side . .
1.5m on vehicle dynamic performance,
dynamic wheel load reduction rate is used as
one of safety evaluation indexes.
According to UIC standard, the wheel axle
lateral force is 2m sliding average value. In
the type test and joint commissioning test of
. China, it is found that when the wheel axle
Axle lateral E )7 P lateral force exceeds the limit value, it
e destructive effect of (H),, =10+ (CHyp )y =10+ eral Joree exceeds the AnIL
force H (kn) vehicles on the line 3 3 generally corresponds to two kinds of line
defects: turnout defect and track irregularity.
Therefore, it is reasonable for China to
monitor these two kinds of line defects by
peak value of wheel axle lateral force.
After 0.5 ~ 10Hz filtering, if ~ After 0.5 ~ 10Hz filtering,
Lateral the peak value reaches or if the peak value reaches or
acceleration  Evaluation of train lateral exceeds 8m / S2 for more exceeds 8m / S2 for more . . .
. - L P Equivalent to international standards
of frame motion stability than 6 consecutive times than 6 consecutive times
(m/s?) (including 6 times), it is (including 6 times), it is

unqualified.

unqualified.

Notes: O—Wheel lateral force; P—Wheel vertical force; 4P—Wheel load reduction; p —Average wheel weight of load reduction and load increase on the

side wheel; H—Wheel axle lateral force; Py—Static axle load.

3.1.4. The Punctuality of the Train Operation

The punctuality and high punctuality rate of trains is one of
the reasons why China High-speed Railway is very popular with
passengers. In order to maintain the high punctuality rate of
trains, China High-speed Railway adopts a variety of technical
measures to compile a highly flexible train diagram to create
conditions for dispatching adjustment and maintenance. In order
to avoid all kinds of defects and accidents affecting the normal
operation of the trains, the thorough equipment self-diagnosis,
monitoring systems and disaster prevention safety monitoring
systems were established.

3.2. Requirements for Infrastructure Maintenance

In order to meet the operation requirements of high-speed,

high-density, safe, comfortable and stable operation of the
train under the conditions of large traffic volume and high
load, not to disturb the regularity of train operation, ensure
the high punctuality rate of the train, and provide convenient
travel conditions for passengers, the maintenance work of
high-speed railway infrastructure should be as follows:

3.2.1. Safe and Reliable

In order to ensure the high punctuality rate of trains and
provide convenient travel conditions for passengers, the
China  high-speed railway strictly implements the
Maintaining Skylight Scheme. The skylight time is generally
arranged between 0:00 and 6:00. Once the maintenance
window is determined on the train diagram, the skylight
cannot be moved at will. [7] In view of the fact that the
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maintenance and repair of high-speed railway equipment
involves a variety of factors, such as personnel, machinery,
materials, external environment, and multi-professional joint
operation, the relevant personnel should adhere to the safety
orientation, improve the ability to predict the safety risks,
achieve the prevention and control in advance, and take
effective safety management and control measures.

3.2.2. Specialization of Maintenance Technology

High speed needs to be supported by advanced technology
and equipment, as well as high standard and top-quality
maintenance. For overhaul, special repair and other
maintenance work with strong planning and high technical
and professional level requirements, professional
management should be strengthened and professional leading
role should be played. The systematicness, integrity and
inheritance of professional management should be enhanced.

3.2.3. Strengthen Professional Integration

High-speed railway project involves many systems, which
are not only closely related to each system, especially the
civil engineering works, S&C electric and power supply

systems, but also have a large number of interfaces and joints.

Therefore, the relevant personnel should strengthen
professional integration, improve the management level of
the joint, reduce the number of equipment maintenance
operations under the independent and separate production
mode of different specialties, and improve the efficiency of
resource use and work.

3.2.4. Reduce Cost and Increase Efficiency

In order to adapt to the characteristics of high-speed
railway infrastructure’s high system integration, high
maintenance standards and professional coordination
requirements, shared Skylight scheme maintenance system
and joint operation should be carried out to improve
operation efficiency. At the same time, with the expansion of
the scale of China's railway network, the maintenance sector
is facing the challenge of increasing maintenance expenditure
and operating pressure, so it pays more and more attention to
scientific maintenance and takes a variety of measures to
reduce the cost of equipment maintenance.

3.2.5. Has the Rapid Response Mechanism and the
Emergency Rescue Organization Command Ability
Due to its large running density, big impact range of sudden
breakdowns and fast social propagation, high-speed railway
has put forward higher requirements for the safety guarantee
level and emergency response capacity to the infrastructure
faults. Once the fault occurs, the maintenance areas along the
line should be able to quickly deploy and rush to repair, so as
to restore the normal state of the equipment and driving as
soon as possible. The maintenance workshop and dispatching
command shall have the mechanism and organizing and
commanding ability to quickly mobilize relevant resources,
deal with abnormal situations, emergency response, and rapid
response of emergency rescue, so as to ensure the safety of
personnel and equipment under the circumstances of climatic

anomalies, emergencies, equipment failures and accidents. [8]

3.2.6. Adopt Advanced Inspection and Monitoring Means

China railway has basically built a multi-directional and
three-dimensional inspection and monitoring system,
including high-speed comprehensive inspection,
comprehensive inspection, vehicle carrying, professional
inspection, fixed monitoring and portable equipment. With a
large amount of quality and reliable infrastructure state
inspection data obtained from the monitoring system, the
China railway company can timely grasp the evolution law of
infrastructure and predict its change trend, discover the
defects and potential safety hazards of equipment application
in advance, and provide strong support for scientific
maintenance and accurate maintenance.

4. Theoretical Analyses on Maintenance
Management of High-speed Railway

4.1. Organizational Structure Theory

According to the theory of organizational structure,
through the purposeful, systematic adjustment and innovation
of the right structure, the scale of the organization, and the
relationship between the organization and other organizations,
it can adapt to the changes of the internal and external
environment, technical characteristics and organizational
tasks of the organization, and improve the effectiveness of
the organization.

There are two kinds of organization structure: linear
function structure and process structure. Through the
establishment of functional departments and the vertical
management of centralization and institutionalization, the
linear function organization has strong organizational
execution, which is conducive to deepening the intensity of
professional management and adapting to highly professional,
procedural and standardized business. Process organization is
an organization structure centered on business process in
order to improve the response speed and efficiency to
customer demand and reduce the cost of supplying products
or services to customers. The establishment of a business
process-centered organizational structure, which connects
vertically and horizontally, emphasizes the integrity,
systematicness and cooperation of management, and is
suitable for integrated, efficient, flexible and fast operations.

The infrastructure maintenance of high-speed railway should
set up the organizational structure according to the different
business characteristics of inspection, maintenance and repair. In
the process of organizational change, it should realize the
flattening of organizational structure, specialization of technical
management, lean of cost control, informationalization of
management, mechanization of maintenance operation and
comprehensive modernization of inspection.

4.2. Analysis on Organization Form of High-speed Railway
Maintenance Management

The maintenance and management of high-speed railway
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infrastructure is mainly divided into three business types:
inspection and monitoring, daily maintenance and
professional repair. The characteristics of each business type
are shown in figure 1. The differences in working contents,

Inspection and
Monitoring

Routine inspection and maintenance, error

Periodic dynamic Inspection, long-term

fixed-point monitoring business

Scientific inspection, comprehensive

analysis and accurate evaluation

operation

Daily Maintenance

elimination, defect investigation and

High frequency of work, high requirements for
professional cooperation, and fast
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methods and measures of inspection and monitoring, daily
maintenance and professional repair are very obvious, which
determines its differentiated maintenance and management
mode.

Professional Repair

Special repair, overhaul, renovation and other

planned maintenance work of each specialty

emergency treatment maintenance

Relatively fixed operation project , uniform
operation process, strong planned operation,

large scale and centralized efficiency

Figure 1. Different types of infrastructure maintenance management.

Inspection includes inspection and monitoring business,
which requires comprehensive inspection, scientific analysis,
advanced research and judgment, and accurate evaluation. It
has the characteristics of timeliness, comprehensiveness and
accuracy, and is suitable for the use of linear function
organization form. [9]Maintenance includes daily inspection
and maintenance, error elimination, defect investigation and
emergency treatment, etc., requiring inspections in place,
meticulous maintenance, and rapid emergency response,

Connotation: comprehensive inspection,
scientific analysis, advance research and
judgment, accurate evaluation
Measures: Al and informatization
Features: timeliness, \
comprehensiveness, accuracy
Applicable Model: linear function
organization

Clear interface of responsibilities and rights of all
parties
Conducive to the formation of scale and
improvement of professional capabilities
Improve inspection and maintenance quality and
reduce maintenance costs

Maintenance

comprehensive, refined, rapid, and suitable for
process-oriented organization [3]. Maintenance includes
special repairs, overhauls, renovations, etc. of various
specialties, requiring differentiated repairs, professional
repairs, centralized organization, and mechanized operations.
It has the characteristics of precise, professional, in-depth and
efficient, and large-scale. It is suitable for linear function
organization. The analysis of maintenance management
organization is shown in Figure 2.

Connotation: inspection in place,
meticulous maintenance, rapid
emergency

Measures: integration and refinement
Features: comprehensive, refined, rapid
Applicable Model: process
organization

Connotation: differentiated
maintenance, professional maintenance,
centralized organization, mechanized
operation

Measures: mechanization, automation
Features: accurate and professional, in-
depth and efficient, large scale

Applicable Model: linear function
organization

Figure 2. Analysis of the organization form of infrastructure maintenance and management.

Based on the analysis of China high-speed railway
infrastructure maintenance and management business types,
combined with the analysis and evaluation of organizational
management theory, China high-speed railway infrastructure
should adopt a maintenance management plan that separates
"inspection, maintenance, and repair". Inspection needs to

coordinate inspection resources from China high-speed
railway, establish a scientific inspection and monitoring
system, and provide scientific basis and data support for
maintenance. [10] Maintenance needs to give full play to the
comprehensive advantages. The daily maintenance and repair
implement the integration of various specialties, coordinate
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the allocation of resources, and improve the quality and
efficiency. The integrated management mode of
comprehensive maintenance and production should be
adopted. Maintenance needs professional team, centralized
organization, mechanized operation, strengthen professional
management, expand the scale of maintenance, and improve
quality and efficiency, it is appropriate to adopt the sub
professional management mode. Under the separation mode
of "inspection, maintenance and repair", different sectors are
responsible for the inspection, maintenance and repair of
high-speed railway infrastructure. The responsibilities, rights
and interests of each sector are very clear. It effectively
integrates the specialization of technical management with
the comprehensive integration of production organization, so
as to achieve the goal of scientific maintenance, cost
reduction and efficiency improvement, and enhance the
quality and efficiency of maintenance management. [11]

‘ Is pection Cénter
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5. Comprehensive Maintenance System
of China High-speed Railway
Infrastructure

5.1. Organizational Structure for Maintenance and
Management of High-speed Railway Infrastructure

Taking full account of China's national conditions, railway
conditions and operation characteristics of high-speed
railway, making effective use of resources outside the railway
system and with the help of technical strength within the
railway system, it is suggested that the comprehensive
maintenance management system of China High-speed
Railway infrastructure should be constructed according to the
integration of internal organizational structure and the
separation of "inspection, maintenance and repair" of
operation organization, as shown in Figure 3.

- .
Inspection 1 Maintenance Repair !
l | l
| I l
: C::spreh:n;si):e lnsgection | | Railway Comprehensive | | Professional Repair Sector |
station or Railway bureau I Maintenance Sector I | (Company) I
| Centralized inspection with | Condition management, | ' Based on the professional sections
professional inspection vehicle | Maintenance plan, Safety | (overhaul sef:)tion, large machine |
| . 9 | management, supervision and : J
Data management analysis, Quality i e o | section), responsible for |
1 evaluationand Trend analysis | l quality assg;;mf::i“gese el bl I ,  professional repair, overhaul, etc
| [ : I
I ; | : I I
I Inspection and I | Comprehensive I I Social Force I
| Analysis Workshop | Maintenance Workshop : I |
= T = = = 2 - Professional, general-purpose, and
| Usmgk c_ompre[\enswe_mspectuor:‘ vehicles, | Organize daily maintenance and |  moremature social andtechnical
track inspection equipment and so on, | emergency disposal of sudden | maintenance services can be entrusted | |
detect and analyze the status of the i
| Bl prc);zpose Arrthtil | | failure | to social forces with relevant I
FEResiETe I professional qualifications to undertake.
I rETT—— | P :
Comprehensive detection, scientific | Equipment inspectionin place, | Differential maintenance, professional I
1 analysis research and judgmentin | fine daily maintenance, fast I maintenance, centralized
l advance, accurate evaluation | emergency disposal | organization, mechanized operation |
D R U R — U PR U |

— e wm m— owm om— omm omm wl

Figure 3. Construction diagram of integrated maintenance management system.

The high-speed railway infrastructure inspection system is
responsible for the inspection of high-speed railway technical
indicators. The information system of automatic acquisition
and automatic transmission is applied, and the
comprehensive maintenance train and professional inspection
vehicle are used to replace the previous large number of
manual detection to achieve regular inspection.

The main tasks of high-speed railway infrastructure
maintenance are the daily maintenance of equipment,
technical management, temporary fault treatment, and
temporary repair. As the high-speed railway reserves
skylight-scheme for operation at the fixed time, the

maintenance of high-speed railway infrastructure avoids the
uncertain factors of safety caused by the use of train interval
operation on existing lines, which is conducive to the
standardization of maintenance workflow.

The repair of high-speed railway infrastructure is mainly
responsible for large and medium maintenance of equipment
and other large-scale planned maintenance work. The use of
mechanized operation methods and standardized operating
procedures is conducive to strengthening professional
management and expanding the scale of maintenance. At the
same time, it actively introduces qualified social forces to
participate, responsible for special repairs, renewal and
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equipment overhauls, etc., to achieve professional
maintenance, differentiated repairs, centralized organization,
and mechanized operations. [12]

5.2. Comprehensive Maintenance Work Mechanism of
High-speed Railway Infrastructure

In order to achieve rapid response, improve the overall
efficiency of equipment, reduce costs and increase efficiency,
etc., it is recommended to develop a comprehensive high-speed
railway maintenance work mechanism according to the
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requirements of "flat organizational structure, professional
technical management, lean cost control, and information
management methods". [13] A two-level and three-tier
management structure is adopted, as shown in Figure 4. The
comprehensive maintenance sector and its functional
organizations are the decision-making layer, the comprehensive
maintenance workshop and the special repair workshop are the
organization layer, and the comprehensive maintenance area and
the special repair area are the executive layer.

Railway Bureau

and Group
Corporation

Comprehensive
Maintenance Sector

C:nmprehenswe Special repair Comprehensive
alntenance Maintenance
workshop
Workshop Workshop

| I | —— | : I

Compre Compre Special
hensive hensive mainten Special
mainten === mainten ance repair | =us
ance Hipe=s work area
area area area

Compre Compre

Spedial ) ; Special
rzpair hensive hensive mginten
mainten ""* mainten Ao
area ance ance
area
area area

Figure 4. The comprehensive maintenance organization structure.

The key to the comprehensive maintenance of high-speed
railway is the organization of production in the workshop,
which moves the functions of analysis, planning, inspection,
and acceptance to the workshop and the maintenance work
area is responsible for on-site operations to achieve complete
separation of maintenance, repair and inspection. At the same
time, emergency response of the workshop as the main body
is conducive to the collection of monitoring and detection
information of various specialties, comprehensive analysis
and judgment, and effective early warning. Implementing a
joint emergency response system, centralized management
and unified deployment of emergency vehicles, rescue tools,
emergency personnel, etc., so as to quickly respond to
emergencies and dispatch immediately, thereby improving
emergency response efficiency. [14]

In addition, the comprehensive utilization of skylights
scheme should be strengthened, and the comprehensive
utilization and maintenance of skylights should be
coordinated in the same period of time and the same region.
On the basis of comprehensive utilization of skylights for the
civil engineering maintenance works, S&C sector and power
supply depot, the comprehensive utilization of skylights
should be extended to housing construction, vehicles and
other specialties in order to maximize the comprehensive
utilization rate of skylights. [15] And the comprehensive
maintenance workshop and the comprehensive maintenance
work area can, according to the characteristics of combined
specialties, set up maintenance sectors for the equipment
according to the needs, minimize the joint, and set up a
special maintenance work area for the combined-specialties
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areas such as railroad switch, disaster monitoring, catenary
mid-point connections, electromagnetic sleeper and so on, so
as to realize the special maintenance and improve the
professional level. [16]

Comprehensive maintenance should be operated
according to the requirements of market, advanced
maintenance technology should be introduced, and
technical and management personnel with "one specialty
and many abilities" should be trained. The comprehensive
maintenance sector which belongs to the different railway
bureau and railway group companies separately has signed

the comprehensive maintenance contract with each
passenger dedicated line company. The passenger
dedicated-line  Company pays the comprehensive

maintenance fee to the comprehensive maintenance sector,
and as return, the sector provides fixed equipment in good
technical condition to the passenger dedicated-line
Company, so as to ensure the high-speed, high-density and
stable operation of the train.

6. Conclusion

The development of China High-speed Railway has shifted
from speed-scale type to quality-benefit type. The traditional
maintenance mode can no longer meet the maintenance
requirements of high-speed railway. Therefore, it is urgent to
establish a high-speed railway infrastructure maintenance
management system which adapts to advanced and reliable
high-speed railway technology, professional integration and
efficient emergency response, so as to improve the level of
refined and intensive management.

The different characteristics of high-speed railway
infrastructure maintenance and management business
determine differentiated management. China High-speed
Railway infrastructure should adopt a maintenance
management plan that separates "inspection, maintenance,
and repair" to unify technical management specialization and
production organization integration, so as to meet the
development requirements of  high-quality and
high-efficiency of China High-speed Railway.

The comprehensive maintenance of high-speed railway
infrastructure is based on the establishment of a professional
repair sector. It is advisable to adopt a two-level and three-tier
management structure and set up as “Comprehensive
Maintenance Sector-Comprehensive Maintenance
Workshop-Comprehensive Maintenance Work Area". The
workshop should organize production, comprehensively utilize
skylight-scheme, strengthen specialty-combined management,
so as to improve the safety guarantee level, maintenance
quality and efficiency of high-speed railway, and promote the
high-quality development of railway to meet the increasing
travel demand of the Chinese people.
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