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Undergraduate Program in Urban Underground Space
Engineering

1. Academic Objectives

Facing the needs of national construction and the future development direction of urban underground
space engineering industry, with the fundamental task of establishing moral education, the university
aims to cultivate applied and innovative research talents in urban underground space engineering with
the qualities of good moral character, solid foundation, extensive knowledge and profound expertise
and comprehensive development of moral, intellectual, physical, aesthetic and labor. Graduates should
have excellent ideological quality, good humanities, solid natural science and urban underground space
engineering professional foundation, master urban underground space engineering professional knowledge
and specifications, obtain the basic training of civil engineering practicing engineers, have practical ability,
social adaptability, innovation and entrepreneurship and lifelong learning ability, have international vision,
team spirit and environmental coordination and development awareness. They are able to engage in urban
underground space engineering field of survey and design, construction, project management, education,
scientific research and other work, about 5 years after graduation to achieve a level equivalent to the civil
engineer practice qualification, become the backbone of urban underground space engineering and related
fields of technology or reserve management personnel. Specific objectives are as follows:

(1) Students will have an excellent ideological and political quality and humanistic quality, a fine
quality of hard work and plain living, realistic and pragmatic and a strong sense of social responsibility and
lofty professional ethics.

(2) Students will acquire basic knowledge of mathematics, natural sciences and urban underground
space engineering, and integrate urban underground space engineering expertise and engineering techniques
to identify, investigate and solve complex urban underground space engineering problems.

(3) Students will have the sense of teamwork and the ability to communicate and cooperate and can
play a key role in cross-functional teams and to assume leadership roles.

(4) Students will have an international outlook to be able to enhance continuous professional
development through independent study, to adapt to the scientific and technological development needs
of the urban underground space engineering industry and to have the ability to obtain a registered practice
qualification.

2. Graduation Requirements

(1) Engineering knowledge: Students are required to apply mathematics, natural sciences, engineering
fundamentals and civil engineering expertise to solve complex urban underground space engineering
problems. Students are required to acquire basic theory and knowledge of mathematics, natural science
and engineering science for the formulation of urban underground space engineering problems. Students
are required to establish mathematical models and solve them for specific research objects of engineering
projects, apply professional knowledge to collect and process engineering data, and apply relevant
knowledge and mathematical modelling methods to derive and analyse complex urban underground space
engineering problems. Students are required to propose feasible solutions to complex urban underground
space engineering problems, and compare and synthesise them.

(2) Problem Analysis: Students are required to apply basic principles of mathematics, natural and
engineering sciences to identify, express, and analyse complex engineering problems in urban underground
space engineering through literature research in order to obtain valid conclusions. Students are required
to apply principles and logical thinking from mathematics, natural science and engineering science to
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identify and judge key aspects of complex urban underground space engineering problems, and give correct
expression to relevant scientific principles and mathematical models. Students are required to recognise
that complex urban underground space engineering problems have multiple solutions through information
retrieval, literature research and analysis and relevant scientific and engineering principles, and seek
effective ways to solve problems and alternative solutions. Students are required to research and analyse the
influencing factors, key aspects and feasibility of solutions in complex urban underground space engineering
solutions with the knowledge and literature of mathematical, natural and engineering science, and conduct
comparative technical and economic analysis of multiple solutions and obtain valid conclusions.

(3) Design/develop solutions: Students are required to design solutions to complex urban underground
space engineering problems, design systems, structures, components (nodes) or construction solutions to
meet specific needs, produce drawings and compile technical documentation, and be able to demonstrate
a sense of innovation in the design process, taking into account social, health, safety, legal, cultural and
environmental factors. Students are required to master the survey methods, design methods and construction
techniques of engineering practice, and understand the factors that influence design objectives and technical
solutions, in order to meet the needs of solving complex urban underground space engineering problems.
Students are required to complete the design of key aspects such as component and system design solutions
and construction technology solutions for the specific needs of urban underground space engineering
practice, correctly draw construction drawings and write design documentation, and are able to consider new
processes, materials and technologies in the design process, reflecting a sense of innovation. Students are
required to consider social, safety, health, legal, cultural and environmental factors in their design solutions
to meet the needs of different urban underground space engineering practices, and develop reasonable
solutions that meet the needs of the state and social and economic construction.

(4) Research: Students are required to study complex urban underground space engineering problems
based on scientific principles and using scientific methods, including designing experiments, analyzing and
interpreting data, synthesizing information to obtain reasonable and effective conclusions, and applying
them to engineering practice. Students are required to apply scientific principles to research and analyse key
technologies and solutions to complex urban underground space engineering problems through literature
research or related methods. Students can choose a reasonable research route and design an experimental
programme based on urban underground space engineering professional theories and for complex urban
underground space engineering problems, and conduct innovative experiments, including experimental
organisation, data acquisition and data processing. Students are required to analyse and interpret
experimental data and obtain reasonable and valid conclusions through information synthesis.

(5) Use modern tools: Students are required to develop, select and use appropriate techniques,
resources, modern engineering tools and information technology tools for complex urban underground
space engineering problems, including prediction and simulation of complex engineering problems,
and are able to understand their limitations. Students are required to master modern civil engineering
instruments, equipment and advanced information processing technology tools to select and use appropriate
techniques and tools for complex engineering problems in surveying, design and construction, and are able
to analyse, calculate and design complex urban underground space engineering problems and understand
their limitations. Students are required to select and use specialist hardware and software tools to develop
specialised tools to meet specific needs for the optimisation, prediction and simulation of engineering
solutions for the optimal design of solutions in survey, design and construction and understand their
limitations.

(6) Engineering and Society: Students are required to undertake sound analysis based on relevant
background knowledge of urban underground space engineering and evaluate the social, health, safety, legal
and cultural implications of professional engineering practice and solutions to complex urban underground
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space engineering problems, and understand the responsibilities involved. Students are required to
understand the social role of urban underground space engineering and the social, health, safety, legal
and cultural impacts of urban underground space engineering activities. Students are required to have an
awareness of the multiple constraints in urban underground space engineering practice, be able to reasonably
analyse, evaluate and address the social, health, safety, legal and cultural risks that may arise from urban
underground space engineering activities, and be responsible for the quality of the work carried out and
understand their responsibilities.

(7) Environment and Sustainable Development: Students are required to understand and evaluate
the environmental, socially sustainable impacts of engineering practices that address complex urban
underground space engineering problems. Students are required to understand and evaluate the impact of
urban underground space engineering practice on environmental protection and sustainable development
of society, and recognise the status and role of engineering practice in environmental protection and
sustainable development. Students are required to understand the policies, laws and regulations related to
urban underground space engineering practice and environmental protection and sustainable development,
etc, understand and evaluate the damage and potential hazards caused by engineering practice to the
environment and sustainable development of society, and develop reasonable strategies to reduce the
damage and potential hazards caused to humans and the environment.

(8) Professional norms: Students will have humanities and social science literacy, social responsibility,
and the ability to understand and comply with engineering professional ethics and norms in the practice
of engineering and fulfill their responsibilities. 8.1 Students are required to understand China's national
conditions, have patriotism and humanities and social science literacy, understand the relationship between
the individual and society, and establish a correct world view, outlook on life and values. 8.2 Students are
required to possess a sense of legal awareness and social responsibility, and understand the professional
nature of civil engineers, and master the relevant codes and regulations of the civil engineering industry,
and consciously abide by professional ethics and laws and regulations in engineering practice. 8.3 Students
are required to understand the social responsibility of civil engineers for public safety, health, well-being,
environmental protection, and understand the importance of engineering practice in maintaining national
security and social stability, and be able to consciously fulfill their social responsibility in engineering
practice.

(9) Individual and team: Students are required to assume the role of individual, team member and
leader in a multidisciplinary context when solving complex urban underground space engineering problems.
Students are required to good organizational and coordination skills, presentation and interpersonal skills,
and the ability to communicate and cooperate effectively with members of other disciplines. Students are
required to ability to independently undertake special tasks in urban underground space engineering and to
assume the role of individual, team member or leader in a multidisciplinary team.

(10) Communication: Students will have the ability to communicate and interact effectively with
industry peers and the public on complex urban underground space engineering issues, including writing
reports and designing submissions, presenting statements, and articulating or responding to instructions
clearly. Students should have the international perspective and are able to communicate and interact in a
cross-cultural context. Students are required to be able to apply knowledge of urban underground space
engineering and related fields, to communicate effectively with industry peers and the public on complex
engineering problems in urban underground space engineering, to communicate and respond to questions,
and master the methods of drawing and writing standard engineering drawings, design specifications,
research reports and presentation skills. Students are required to understand the international development
trends and research hotspots of civil engineering disciplines, understand and respect the differences and
diversity of different cultures in the world, and have a certain international perspective. Students are
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required to be proficient in a foreign language, and have the ability to retrieve foreign language materials,
communicate and express themselves in a foreign language, and communicate and exchange ideas on civil
engineering investigation, design and construction issues in a cross-cultural context.

(11) Project Management: Students are required to understand and master the principles of engineering
management and economic decision-making methods relevant to the urban underground space engineering
profession, and to apply them in a multidisciplinary environment. Students are required to master the basic
principles and methods of urban underground space engineering survey, design, construction management
and economic decision making. Students are required to apply a combination of technical, managerial,
and economic decision-making methods in a multidisciplinary environment to design the implementation
of urban underground space engineering projects and to organize and lead multidisciplinary teams in the
implementation of the projects.

(12) Lifelong learning: Students will have the sense of self-directed and lifelong learning, and the
ability to continuously learn and adapt to development. Students are required to have a sound understanding
of the need for self-exploration and learning, and be able to demonstrate the effectiveness of self-exploration
and learning. Students are required to have the ability to learn on their own, to continuously learn and adapt
to urban underground space engineering developments, and to have the ability to understand, summarize,
and ask questions about changing technical issues.

3. Main disciplines
Civil Engineering.
4. Length of Schooling and Degree

The length of schooling is four years of full-time study. Students will be awarded the Bachelor
Degree of Engineering when they have completed the required minimum credits and have met all other
requirements.

5. Core Courses

Core Courses: Theoretical Mechanics, Mechanics of Materials, Structural Mechanics, Elasticity
Mechanics, Soil Mechanics, Engineering Geology, Fundamentals of Groundwater Science, Basic
Reinforced Concrete Structures, Basic Steel Structure Fundamentals, Urban Underground Space Plan
and Design, Urban Underground Space Engineering Construction Method, Urban Underground Space
Structure Design.

Practical Courses: Design Practice of Urban Underground Space Plan and Design, Design Practice of
Urban Underground Space Structure, Design Practice of Urban Underground Space Numerical Modeling
Method, Design Practice of Urban Underground Space Construction Method, Design Practice of Urban
Underground Space Engineering Cost. Design Practice of Foundation Engineering, Surveying Practice,
Geological Survey Field Trip in Beidaihe, Engineering Geology Practice, Graduation Practice.
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