Railway Track Engineering
Course Title: #LiE T.72
Course Name: Railway Track Engineering
Course Disciplines: Engineering , Road and Railway Engineering
Professional - oriented : Civil Engineering
Course code:
Credits: 3
Hours: 51
Course mission and purpose : Railway track is an important professional courses of track
professional. Enable students to master the basic concepts . the basic theory and methods of
computation of the railway track structure and the railway engineering; Master the composition
and function of the track structure , the overturning stiffness of track, orbital mechanics
calculations, unballasted track structure, the basic principle and design computation of jointiess line,
basic theory of track maintenance and cUrve Realignment. Understand the design, construction and
operation of the railway trackwork , engaged in railway engineering design , construction,
maintenance and repair and technical management of the basics. Develop students' ability to solve
practical engineering problems , provide the necessary basis for the future in transportation and
civil engineering work and further learning
Course Description: The course content consists of the basic structure of the railway track , track
structure mechanics analysis , jointless track , track maintenance and management of contents
constitute . Railway track basic structure of the ballasted track and unballasted track structure ,
characteristics, function ; The analysis of track structure mechanics include the basic principles of
applied mechanics , wheel-rail interaction theory, analyze the track and its components in the
vehicle loads generated stress, deformation , and other dynamic response With a variety of
computational model; Jointless track include the type of the basic principles of Jointless track,
analysis of the forces of Jointless track temperature force with the basic principles of applied
mechanics,combined with the calculation to determine the stability of Jointless track ; Track
maintenance and management, including track inspection , line maintenance and management ,
line overhaul and management .
Prerequisite: Math class foundation courses,mechanics foundation courses , engineering geology ,
engineering surveying , construction materials , civil engineering test and measurement

technology,civil engineering drawings , bridge engineering , tunneling and foundation engineering
Means and methods of teaching : classroom teaching, classroom large operations
Basic teaching hours arrangements

Chapter 1 Overview of Track Structure (2 hours )
1. Learning requirements
1) know : various parts of the structure in ballasted track structure;
2) know : Understand the ordinary rail line reserved for the calculation of rail joints , sleeper
spacing knowledge ;
3) understand: the basic components of the ballasted track structure ;
4) understand: the functions of the various components in the ballasted track structure .
2. Teaching main content
1) rail functions , basic requirements and manner of hurt
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2) Fasteners and rail joints
3) The sleeper structure and arranged

Chapter 2 the overturning stiffness of track
1. Learning requirements
1) know : Purpose and how to set of superelevation of outer rail on curve.
2) master : Basic elements, meaning and standard of straight-line track geometry
the basic elements of the straight-line track geometry , meaning its standards .
3) master : geometric spaces and the main features of the straight and curved track .
2 . Teaching main content
1) the basic concepts and requirements of the track geometry
2)geometrical of straight track
3) curved track gauge widening
4)curve track outer rail ultra-high
5) transition curve

Chapter 3 orbital mechanics analysis(10 hours)
1. Learning requirements

1) know : the purpose of orbital mechanics analysis and role of force in orbit .

2) familiarize : the knowledge of the orbital dynamics , the derailment of the vehicle
conditions .

3) master: two types of static analysis model and method of ballasted track structure vertical
force, the quasi-static solution method .

4) master : Track parts, especially force calculation of the rails, sleepers and bed .
2 . Teaching main content

1) Ballasted track continuous support beam theory , track quasi-static calculation

2) trength calculation of Track Parts

3) Brief introduction of fasteners Mechanical analysis , \ehicle Derailment conditions , orbital
dynamics

4) Curriculum design of orbital component strength

Chapter 4 unballasted track (4 hours)
1. Learning requirements

1) master : the needs of the unballasted track onthe high-speed railway;

2) master : the composition and characteristics of China 's main unballasted track structure .
2 . Teaching main content

1) unballasted track structure characteristics

2) unballasted track structure type

3) unballasted track fasteners

4) unballasted track mechanical analysis

Chapter turnout5 (6 hours)
1. Learning requirements
1) know : the key technologies and the main structure of the high - speed turnouts , general



laying method of turnout ;
2) master : determine principles of geometry and basic requirements of single switch;
3) master: the calculation method of the geometric dimensions in the general arrangement plans
of single switch.
2 . Teaching main content
1) Function and type of turnout
2)single switch structure
3) single switch geometry
4) single switch layout calculation
5) through turnout speed and measures to improve turnout speed
6) high-speed turnouts Profile
7) Turnout and maintenance.

Chapter 6 Jointless track ( 12 hours)
1. Learning requirements
1) know: the type and working principle of the Jointless track
2) understand : the Jointless track in temperature force distribution .
3) master: Jointless track stability analysis .
2. Main teaching content
1). Basic concept and basic principle of CWR
2). Stability analysis of CWR
3). Design the ordinary CWR
4). CWR on bridge
5). Technology of Cross sectional CWR

Chapter 7 Railway maintenance and management (10 lessons)
1. Learning requirements

1) Realize: the main contentis track maintenance, track overhaul and comprehensive
maintenance

2) Comprehend: content and function of track inspection. The main content is testing content
and testing method of track geometry

3)Master: content and track requirementpart stateful inspection
2. Main teaching content

1) Track detection technology

2) Track quality state evaluation

3) Track maintenance and management

4) Track overhaul and management

5) Shortened track

Teaching basic requirements of this course

The teaching program of this course includes: teaching in classroom, doing tests, homework,
Course designand examination and so on.

1. Teaching in classroom: teaching method will use “Teachers' guidance, interaction between
teachers and students”. Teachers try to use the students’ intuitive feel of track structure to guide



them. And teacher could use the multimedia tools to assist teaching, in order to enhance the
students' thirst for knowledge, play to their subjective initiative. The following points should be
paid attention to with teaching.

(1) Pay attention to master the knowledge system from the internal logic relations
Railway track is important professional foundation course of Railway and Road Projects. In this
Syllabus, it composes of Railway track structure, Mechanics analysis of track structure and
maintenance and management of the CWR. The relationship of the structure is:

Railway track structure is the basic part of railway structure. This part mainly introduces the
basic structure of track structure; it will guide students to deepen the understanding and the
understanding of track structurestep by step. This part is the foundation and subject of this course.

Mechanics analysis of track structurethis part elaborates on track structure mechanics
analysis.It wills analysis of track structure in locomotive vehicle dynamic behavior in different
operating conditions. By checking the main components of the intensity, we can strengthen the
weak links, optimize of track working state, improve capacity of track,find the optimum matching
design of the track structure, and offer the theory basis for track structure reasonable matching and
design and development of new types of track structure and materials.

Each part of this course, the knowledge structure, there is a close inner link.When learning this
course, students must grasp knowledge system firstly; unify the basic theory, basic methodwithin
the logical system.Digest and masterthe comprehensive system. Avoid to rote learning individual
conclusions, concepts, and terminology

(2) To attach importance to integrate theory with practice

Railway track is strong practical and theoretical course. So students should pay attention to
the combination of theory with practice in the whole process of learning. Guided by the basic
theory, students should use the basic methods and techniques to analyze and solve practical
problems of railway track. So that making the knowledge turns into application ability to analyze
and solve problems.

(3) In order to consolidate and deepen the understanding of what they have learned basic
theoretical knowledge, cultivate students' ability to analyze and solve problems, this course should
arrangea number of courses design assignments and questions. Request the student to the
understanding of several kinds of common theory the track structure calculation, so that they can
do basic structure calculation and design

2. Practical training: In the process of teaching, teachers should adopt themethod of theory
with practice to training students, including the site visit teaching, etc.

3. Homework: Mainly including exercises after class and curriculum. design. Homework
should be use the time after class to complete.When one chapter gives out, students need to
complete 3~5 exercises after class. Students can chooseone direction according to their own
interest in this course tofinish curriculum design and submit report, at a week before the final
exam.

4. Examination: This course which is closed book exam courses. The final exam content is
based on the teaching syllabus and the review request. The difficulty and the number of questions
are moderate. Test scores: 100, giving consideration to the final scores and regular grade.

Textbooks and reference books
Recommended testbook:



Li Chenghui, #Li&, SWITU Press, 2010

Reference books:
(1) YiSirong, #i& TFE (% k) ,China Railway Press, 2009
(2) LianSongliang, #i& T#£, TongjiUniversity Press, 2006

Evaluation mode
The written test and homework

Copywriter: Ren, Juanjuan Audit;
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