Road and Railway Engineering
The Full-time Master’s Academic Degree Graduate Training Program of Road and Railway Engineering 

（Discipline Code：082301 Master's degree in engineering）

1. Discipline Introduction

Road and Railway Engineering is a secondary discipline of Transport Engineering, which is working on technical issues in the planning, design, construction management and operations involved in the process. The Road and Railway Engineering Discipline started in the 1990s, after years of construction and development, it has become the discipline of a certain size and characteristics in the northeastern region. The teachers’ structure is reasonable in age, knowledge, education. They are rigorous in teaching and have high academic standards. There are 4 professors, 5 associate professors, 4 lecturers, and 8 tutors of graduate.

In scientific research, the discipline has made a series of research results in pavement materials, structures, road surface management, maintenance technology and soft roadbed reinforcement treatment in close connection with main local technical problems that exist in highway construction. At present, the teachers presided over more than 20 national, provincial, municipal and school projects, and more than 30 kinds of scientific and technological services. In addition, they published more than 600 research papers in the domestic and foreign academic journals.

2. Training Objectives

(1)Possess a firm and correct political direction, study hard to master the theory of building socialism with Chinese characteristics, adhere to the basic line of the Party, love the motherland, observe law and discipline, have good moral character, and serve for the motherland's modernization construction positively.
(2)Master professional knowledge and solid theoretical foundation system in terms of road and railway engineering, master the skills, techniques and related knowledge; have a wide range of knowledge, understanding of the professional scientific and technological developments and cutting-edge; Have the ability to engage in road and railway engineering and related professional engineering and technical management; have innovative spirit.

(3)Master a foreign language, be able to read professional foreign language literature, and have the preliminary ability to communicate by use of listening, writing and so on. 
(4)Adhere to physical exercise and have a healthy physique.

3. Training Methods

(1) Academic graduate training process should implement the theory with practice, both to make the students have a deep understanding of the disciplines of basic theory and specialized knowledge, also to enable students to master the basic scientific methods and skills, so as to have the ability to undertake scientific research.

(2)The system of guidance is tutor responsible. In order to promote the establishment of tutor-based joint steering group, mentor is primarily responsible for postgraduate training.

4. Training Years

Academic graduate school system is 2.5 years, study period of 2.5 to 4 years (including suspension). Course time is one year generally. The excellent graduate in courses and dissertation can apply for early graduation and defense; the graduate who is failure to submit required credits and completed dissertations can apply for an extension, the extension may not exceed 4 years.

As for defense in advance and graduate deferment, specifically refer to the implementation of “Provisions on participation of Shenyang Jianzhu University graduate degree thesis in advance” and “Provisions on Shenyang Jianzhu University graduate deferment”. 
5. Research Direction

(1) The design theory of pavement materials and pavement structure 
The design theory of pavement materials and pavement structure is one of main research directions of the road and railway engineering discipline. It mainly studies the new pavement materials development, basic theory of special roadbed design, design theory of cement concrete and asphalt concrete pavement structure, the development of pavement management system, cracking mechanism and prevention methods of pavement crack, as well as pavement performance evaluation, prediction theory and development of new pavement structure by use of composite materials.

(2)The damage mechanism of road and bridge

The damage mechanism of road and bridge is one of main research directions of the road and railway engineering discipline. It is mainly working on the damage mechanism of bridge, structural damage detection method, and evaluation methods of bridge reinforcing and reinforcing effect of related theory of pavement materials and bridge structure like damage mechanics, fracture mechanics and so on.

(3)The deformation and reinforcement technology of soft roadbed 

Soft soil theory and engineering application is one of main research directions of this discipline. The main researches are constitutive relationship of soft soil, calculation method of nonlinear deformation and bearing capacity of soft soil and relevant engineering issues of soft foundation or roadbed, including basic theory of soft soil consolidation and rheology, microstructure research of soft soil, and composite foundation technology and so on.

(4) Pavement management and maintenance technique

Pavement management and maintenance technique is one of main research directions of the discipline. It is mainly working on the pavement management system development, pavement performance testing, evaluation, and road maintenance policy and maintenance technology. 
(5) Highway geological disasters

It is mainly working on the damage mechanism of roadbed and pavement, evaluation, prediction and prevention techniques of highway roadbed and pavement under the role of special geological environment (stream erosion, slope, high slope, frost heaving cyclic action).

6. Credit Requirements and Curriculum

(1) Credit requirements

The course can be divided into four kinds, i.e. degree course, required course, elective course and school elective. The credit requirements are at least 30 credits. Wherein the degree course is at least 16 credits, the required course is at least 8 credits, the elective course is at least 4 credits，the school elective is at least 1 credit, the academic activity is 1 credit.

（2）Curriculum（attached list）

7. Course Learning and Assessment
Graduate students should learn courses according to training plan of their tutors, and complete required credits. Course examination of graduate students is graded by the centesimal system evaluation；If graduate students fail in their examination of degree course and required course, they could have only one chance to make up the examination. If the student doesn’t pass, he could be allowed to have one chance to retake this course; If graduate students fail in their examination of elective course, they could retake this course or abandon it for reselecting other courses.

8. Dissertation Work

The academic dissertation work is a kind of comprehensive and basic training for postgraduates, focusing on the cultivation of the ability of reading and summarizing literature, mastering experimental skills, analyzing and solving problems, and comprehensively using the knowledge in scientific research, so as to help graduate students have the ability to engage in scientific research or independently undertake technical work.
(1) Title selecting and dissertation opening 

The opening of dissertation work should be performed by graduate students under their tutor’s guidance. The contents of dissertation should include: source of subject, research current situation and development trend, purpose, significance and expected results, research programme and schedule development and etc. of subject study. 
Title selecting should be from the engineering practice, having certain significance in engineering construction and social development or academy. Generally speaking, it should have a certain technical difficulties, advancement and workload, which can be especially selected in the following several aspects:

(a) Theories and methods are not discovered by the predecessor;
(b)Make correction, expansion and perfection on theories and methods discovered by the predecessor;

(c)Use the existing theories and methods to solve practical problems for breaking and expanding the application scope;

(d)Starting from the situation of our country, like theories, methods and technical problems that have been solved by some foreign countries but not solved by our country, which can fill the domestic blank by independent research;

(e)Significant progress in technical research, technical renovation, and technology popularization and application than that in the original scheme;
(f) Applied basic research, applied research and study in advance.

2. Writing of academic dissertation 
The academic dissertation work is a kind of comprehensive and basic training for postgraduates, focusing on the cultivation of the ability of reading and summarizing literature, mastering experimental skills, analyzing and solving problems, and comprehensively using the knowledge in scientific research, so as to help graduate students have the ability to engage in scientific research or independently undertake technical work.
The academic dissertation must be independently completed by graduate students under their tutor’s guidance. The dissertation usually takes 1-1.5 years in writing. The dissertation should reflect the author’s research direction, method, technology and achievement. It is certain to have technical difficulty and workload. New methods, new technologies and so on that are put forward in the dissertation shall have advancement and practicability, and reflect certain economic and social benefits. 
The writing of academic dissertation must be with reliable information, correct theory, accurate data, clear argument, clear orderliness, and concise words. For the writing of academic dissertation, refer to the implementation of “Standard for Writing of Master Dissertation of Shenyang Jianzhu University”. 30000 ~ 40000 words shall be provided.  

3. Mid-term assessment

Mid-term assessment generally begins after about one year of passing of report opening. Mid-term assessment is a kind of periodical comprehensive assessment on the condition of graduate students’ dissertation work, so as to examine whether the dissertation report opening is correct or not and whether the research scheme is feasible or not, summarize the periodical research results, further determine the major research direction, ultimate goal and workflow and etc., and ensure the smoothness of the dissertation work. 
4. Pre-defense and defense of academic dissertation 
The full-time academic master must complete the dissertation. Besides, they must publish academic papers related to the dissertation, and meet the requirements of “Relevant Regulation on Master’s Published Papers in Shenyang Jianzhu University during the School Time”. 
The full-time academic master can apply for defense through the unit of academic degree evaluation committee, after they have accomplished course learning and internship and practical training in cultivation plan as well as required credits and academic dissertation. The time interval between the pre-defense and the defense shall be guaranteed for more than 25 days. The unit of academic degree evaluation committee must organize the pre-defense before the defense of graduate student.

The full-time academic master must pass the dissertation review, blind review, similarity test and etc. Hence, they can have chance to give a defense with reference to the implementation of specific procedure and requirements of“Provision on Master's Academic Dissertation Defense Work of Shenyang Jianzhu University”.
Pre-defense and defense of academic dissertation are usually arranged in the end of the Fifth Semester.
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Full-time Academic Master’s Curriculum of Secondary Discipline of Road and Railway Engineering 
	Course

Type
	Course

Code
	Course Name
	Total

Hours
	Theory

Hours
	Practice

Hours
	Computer

Hours
	Credit
	Semester
	Exam
	Remarks

	Degree

Course


	Public

Basic Course
	23111001-

23111003
	The First Foreign Language (English, Japanese, Russian)
	144
	112
	
	
	7.0
	1&2
	Exam
	Required Course

	
	
	23011004
	Numerical Analysis
	48
	48
	
	
	3.0
	1
	
	

	
	
	22911005
	Research on Theory and Practice of  Socialism with Chinese Characteristics
	36
	36
	
	
	2.0
	1
	
	

	
	Professional Basic 
Course
	20110006
	Modern Statistics
	32
	32
	
	
	2.0
	
	
	

	
	
	22020007
	Elastic-Plastic Mechanics
	48
	48
	
	
	3.0
	
	
	

	
	
	22020028
	Advanced Soil 

Mechanics
	48
	48
	
	
	3.0
	
	
	

	
	
	22020009
	Road 

Engineering
	40
	40
	
	
	2.5
	
	
	

	
	
	22020010
	Finite 

Element Method
	48
	48
	
	
	3.0
	
	
	

	Required

Course
	22020011
	Asphalt and Asphalt Mixture Design
	32
	32
	
	
	2.0
	
	Exam

or

Quiz
	Select according to research direction 

No less than 8 credits

	
	22020012
	Structural Behavior Theory of

Asphalt Pavement
	48
	48
	
	
	3.0
	
	
	

	
	22020013
	Highway Pavement Maintenance Technology
	32
	32
	
	
	2.0
	
	
	


	Required

Course
	22020014
	Pavement Mechanics 
	32
	32
	
	
	2.0
	
	Exam

or

Quiz
	Select according to research direction 

No less than 8 credits

	
	22020015
	Road Materials and Test Techniques
	32
	32
	
	
	2.0
	
	
	

	
	22020016
	Modern Pavement Design Theory and Method
	32
	32
	
	
	2.0
	
	
	

	
	22020017
	Pavement Performance Testing and Evaluation Technology
	24
	24
	
	
	2.0
	
	
	

	
	22020018
	Professional Foreign Language
	24
	24
	
	
	2.0
	
	
	

	Elective

Course


	22924019
	Dialectics of Nature
	18
	18
	
	
	1.0
	1
	Quiz
	Required

Course

	
	22020020
	Soft Soil Theory and Soft Soil Roadbed Reinforcement Technology
	24
	24
	
	
	1.5
	
	
	

	
	22020021
	Pavement Management System
	24
	24
	
	
	1.5
	
	Quiz
	No
less

than

4 credits

	
	22020022
	Roadbed Pavement Research Subject
	32
	32
	
	
	1.5
	
	
	

	
	22020023
	Roadbed Supporting and 

Retaining 

Engineering
	24
	24
	
	
	1.0
	
	
	

	
	22020024
	Fracture 

and 

Damage

 Mechanics
	32
	32
	
	
	2.0
	
	
	

	
	22020025
	Bridge 

Detection Technology
	24
	24
	
	
	1.5
	
	
	


	Elective

Course
	22020026
	The Application of ANSYS in Civil Engineering
	24
	24
	
	
	1.5
	
	Quiz
	No less

than

4 credits

	
	22020027
	Software and Program Design
	24
	24
	
	
	1.5
	
	
	

	
	22020028
	Non-linear Theory of Bridge
	32
	32
	
	
	2.0
	
	
	

	
	22020029
	Bridge Stability and Vibration
	32
	32
	
	
	2.0
	
	
	

	
	22020030
	Geotechnical Test Technology
	24
	24
	
	
	1.5
	
	
	

	
	22020031
	Matlab Language and Application
	32
	32
	
	
	2.0
	
	
	

	
	22020032
	Academic Standard and Thesis Writing
	18
	18
	
	
	1.0
	
	
	

	
	22020033
	Highway Geologic Disaster
	24
	24
	
	
	1.5
	
	
	

	Optional Course
	Unity of school and it will be subject to courses each year。
	16
	16
	
	
	1.0
	2
	Quiz
	Required

Course

	Academic

Activity
	22229001
	Academic report, 

lectures
	At least five times, no less than 2 credit hours for each 
	1.0
	2&3
	Quiz
	Required

Course


