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Department of Civil and Environmental Engineering 
The Hong Kong University of Science and 

Technology Spring Semester, 2022-23 

Course code 

Title of course 

Class time & venue 

Instructors 

Teaching Assistants 

CIVL 2170 

Infrastructure Systems Engineering and Management 

Two 1.5-hour lectures with an additional hour tutorial per week. 
- Lecture: Wed & Fri 4:30 pm – 5:50 pm
- Tutorial 1: Tue    6:00 pm – 6:50 pm 
- Tutorial 2: Mon       2:00 pm – 2:50 pm

Hai Yang (cehyang@ust.hk; Room 3597) 
Xueqing Zhang (zhangxq@ust.hk; Room 3571) 

TBA 

Prerequisites 

Exclusion 

Credits 

MATH 2111 

IELM 3010, IELM 3020 

[3-1-0:3] 

Description This course will cover basic principles and techniques for analyzing engineering 
systems. It will entail an introduction to linear programs, network analysis, 
critical path method, benefit-cost and present value analyses of engineering 
projects. 

Course objectives At the end of this course, students will be able to: 

1. Identify and formulate engineering optimization problems,

2. Solve engineering optimization problems with the quantitative technique of
linear programs and network analysis,

3. Conduct engineering economic feasibility study and analysis,

4. Conduct project planning and scheduling of engineering systems,

5. Appreciate the breadth of engineering problems.

Topics The following topics are covered in this course: 
• Introduction to systems engineering and management
• Introduction to linear programs and their properties
• Formulation and solving of linear programs
• Formulation and solving of network problems
• Project planning, work breakdown structure, and work sequencing
• Critical path method (CPM) and PERT networks
• Time value of money
• Economic appraisal and analysis of engineering systems

Textbook(s) and/or other 
materials 

ReVelle, C. S., Whitlatch, E. E., and Wright, J. R. (2003). Civil and 
Environmental Systems Engineering, Prentice Hall, New Jersey, USA. 

Computer usage Microsoft Excel 

Laboratory projects No lab work required 

mailto:cehyang@ust.hk
mailto:zhangxq@ust.hk
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Contribution to the 
professional component 

40% mathematics and basic sciences 
40% engineering topics 
20% engineering management 

Intended Learning 
Outcomes (ILOs) of this 
course 

On successful completion of this course, students are expected to be able to: 
I. Formulate and solve engineering optimization problems using the techniques 

of linear programs and network analysis. 
II. Conduct engineering economic analysis and project planning and scheduling 

of engineering systems. 
III. Identify and formulate a range of engineering problems. 
IV. Apply quantitative methods to solve engineering problems. 
V. Appreciate a broad variety of engineering problems. 

Relationship to the 
program objectives 

PEO1: Provide students with professional skills in the design, construction and 
management of the civil infrastructure, as well as an awareness of 
environmental sustainability. 
This course provides students with an exploration of various components of 
engineering optimization problems in infrastructure engineering and 
management, such as network analysis, project planning and scheduling, and 
cost-benefit and present-value analyses. (ILO I, II, V) 

PEO2: Train students with good communication skills so they can work 
effectively in large projects involving different parties and professions. 
The course requires students to be involved in discussion on how to formulate 
and solve various engineering optimization problems during tutorials. (ILO I, 
II, III, IV, V) 

PEO3: Challenge students with research-type and open-ended design problems to 
stimulate self-learning and innovative problem solving skills. 
The course requires students to find applicable reference materials on the 
subjects to supplement course lectures. (ILO I, II, IV) 

PEO4: Expose students to real world engineering projects as well as cutting edge 
research to improve their understanding of the profession and technological 
advancements that can improve current practice. 
Some emerging and challenging issues of infrastructure systems engineering 
and management in the real world will be introduced in some lectures. (ILO I, 
II) 

Relationship to program 
outcomes 

PO1: Acquire fundamental knowledge in mathematics and science on which civil 
and environmental engineering research and practice are based. 
Students have to apply knowledge in mathematics and science in this course. 
(ILO #I, II, III, IV) 

PO4: Acquire an ability to apply modern engineering and IT tools effectively and 
efficiently for engineering analysis, design and communication. 
Students need to use computer software to address systems engineering 
optimization problems. (ILO #I, II) 

PO5: Develop an ability to identify and formulate civil and environmental 
engineering problems, and propose feasible solutions with an appreciation of 
their underlying assumptions, uncertainties, constraints, and technical 
limitations. 
Students have to identify and formulate infrastructure project engineering and 
management problems, and propose feasible solutions through discussions in 
tutorials, take-home assignments, and exams. (ILO I, II, III, IV) 

PO7: Develop an appreciation of the breadth of civil and environmental 
engineering, and acquire basic knowledge in several disciplines to enable 
effective performance within a multidisciplinary work environment. 
This course provides a wide range of subjects in Infrastructure Project 
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Engineering and Management, which helps students appreciate the breadth of 
civil engineering and the complexity of a construction project. (ILO #I, II, V) 

PO10: Recognize the importance of seeking further specialization within civil 
and environmental engineering and the need for life-long learning. 
This course provides a big picture of a construction project, which helps 
student relate various civil engineering disciplines and recognize the need for 
further understanding of them. (ILO V) 

Assessment of outcomes This course contributes to the assessment of program outcomes as follows: 

1. Homework assignments (10%) with related (real world) examples allow for 
reinforcement and assessment of students’ understanding in Infrastructure 
Systems Engineering and Management. [PO 1, 4, 5, 7, 10] 

2. A mid-term exam (40%) and a final exam (40%) allow for assessment of 
students’ ability to apply their knowledge and technical skills to solve 
problems in Infrastructure Systems Engineering and Management.   
[PO 1, 5, 7] 

3. Tutorials quizzes (10%) allow for assessment of students’ understanding of 
the subjects during the learning process. [PO 1, 5, 7, 10] 

Notes • It is our collective responsibility to make each class a stimulating learning 
experience. I will start and end each class on time. At the same time, I expect 
you to show up for class on time. Please see 
http://www.ust.hk/vpaao/conduct/good_learning_experience.pps for other 
proper classroom behaviors so that learning of everyone is fostered. 

• Take-home assignments should be submitted in tutorial on the due date.  Any 
late submission will not be graded and will be given zero mark. 

Prepared by Hai Yang, Xueqing Zhang 

Date 16 January 2023 
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Tentative Class Schedule for CIVL 2170 
(Note: The actual topics covered in each lecture may vary depending on the class pace.) 
 

Lecture Date Lecture Topic 

1 02 Feb (Tue) Introduction to systems engineering and management 

2 04 Feb (Thu) Introduction to linear programs 

3 09 Feb (Tue) Properties of linear programs 

4 11 Feb  (Thu) Solving linear programs 

5 16 Feb (Tue) Solving linear programs 

6 18 Feb (Thu) Solving linear programs 

7 23 Feb (Tue) Sensitivity analysis 

8 25 Feb (Thu) Sensitivity analysis 

9 02 Mar (Tue) Introduction to networks 

10 05 Mar (Thu) Formulating and solving network problems 

11 09 Mar (Tue) Formulating and solving network problems 

12 11 Mar (Thu) Engineering applications & course review 

13 16 Mar (Tue) Midterm exam 

14 18 Mar (Thu) Engineering, Business and Society 

15 23 Mar (Tue) Business Manager’s Skill Set 

16 25 Mar (Thu) Introduction to Financial Management 

17 30 Mar (Tue) Business Profitability Analysis 

18 8 Apr (Thu) Business Profitability Analysis 

19 13 Apr (Tue) Time Value of Money 

20 15 Apr (Thu) Time Value of Money 
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21 20 Apr (Tue) Discounted Cash Flow Method 

22 22 Apr (Thu) Discounted Cash Flow Method 

23 27 Apr (Tue) Project Funding 

24 29 Apr (Thu) Project Funding 

25 4 May (Tue) Project Cash Flow Analysis 

26 6 May (Thu) Project Cash Flow Analysis 

27 TBA Final exam 

 


