
 

Subject Description Form 
 

Subject Code CSE581 

Subject Title Smart Infrastructure 

Credit Value 3 

Level 5 

Pre-
requisite/ 
Co-
requisite/ 
Exclusion 

Students should have fundamental knowledge in civil engineering and 
urban informatics 

Objectives 1. To expose students to the new and innovative technologies for 
smart infrastructure; 

 
2. To develop an understanding of the basic theory and practical 

use of cutting-edge sensing and construction technologies for smart 
infrastructure; and 

 
3. To enable students to design, analyse, and implement health 

monitoring technology for smart infrastructure. 

Intended Learning 
Outcomes 

Upon completion of the subject, students will be able: 
(a) design appropriate and cost-effective smart infrastructure systems; 

(b) utilize various types of sensing technologies for smart infrastructure 
monitoring; 

(c) evaluate structural safety and performance based on analyzed data 
and other information; and 

(d) provide the findings for the client, designer, contractor, or other 
relevant sectors on the safety and sustainability of smart 
infrastructure through oral presentations and written reports. 

Subject 
Synopsis/ 
Indicative 
Syllabus 

1. Introduction (1 week) 
 

Infrastructure, built environment, safety, sustainability, recent 
developments in smart cities. 

 
2. Basics of Structural Dynamics (1 week) 

 
Single degree of freedom system and frequency domain analysis. 

 
3. Smart Sensors-Optic Fibers (1 week) 

 
 Sensor applications in infrastructure monitoring. 

 
4. Smart Sensors-Piezoelectric Transducers (1 week) 

 
PZT-based sensing technology in smart infrastructure. 



 

 
5. Smart Sensors-Smart and Multifunctional Concrete (2 weeks) 

 
Fundamentals and practices of smart and multifunctional concrete 
including self-sensing concrete, self-heating concrete, self-powering 
concrete, self-healing concrete, etc in smart infrastructure. 

 
6. Smart Construction Technology-Modular Integrated Construction (1 

week) 
 

Fundamentals and practices of steel and concrete modular integrated 
construction. 
 

7. Smart Sensors-UAV Based Infrastructure Inspection(1 week)  
 
Unmanned Aerial Vehicles (UAV) based crack detection, structural 
displacement monitoring, and Smart maintenance. 
 

8. Data-driven methods (1 week) 
 

Fundamentals and practices of data-driven methods in smart 
infrastructure. 
 

9. Life-cycle Monitoring & AI-driven Constriction (1 week) 
 

AI-enhanced construction design and management. 
 
10. Structure health monitoring system for infrastructure (1 week) 

 
Fundamentals and applications of structure health monitoring system. 
 

11. Project works (2 weeks) 
 

Analysis of data from a practical smart structure or laboratory testing, 
writing report, oral presentation. 

Teaching/Learning 
Methodology 

Lectures will provide fundamental knowledge related to safety and 
sustainability of infrastructure. Real applications to some landmark 
infrastructure will also be demonstrated in detail. Students will be 
required to undertake various coursework activities, which will enable 
them to thoroughly digest the taught contents. 

Tutorials will provide opportunities for students and lecturers to 
communicate and discuss any difficulties relating to the lectures. It will 
also provide a forum for students and lecturers to discuss ongoing 
coursework and laboratory activities. 

Laboratory testing on a testbed and/or real practice on some structural 
health monitoring systems will help students to understand the basic 
sensing technology and materials used in smart infrastructures and the 
challenges for the real infrastructure.  



 

Final projects will require students to conduct some problem-solving exercises 
independently, analyze the experimental data obtained from laboratory testing 
or a practical smart structure, prepare integrated reports, and give oral 
presentations. Final reports will improve the students’ ability to data analysis and 
writing. Final oral presentations will improve the students’ ability to 
presentation and communication. 

Assessment 
Methods in 
Alignment with 
Intended 
Learning 
Outcomes 

 
 

Specific assessment 
methods/tasks 

% 
weighti

ng 

Intended subject learning 
outcomes to be assessed  

a b c d 

1. 
Continuo
us 
Assessm
ent  

Assignment 1 
(individual) 

15%     

Assignment 2 
(individual) 

15%     

2.Final 
Project 

Final report 
(in group) 

45%     

Final oral 
presentation 
(in group) 

25%     

Total  100 %  

 
Explanation of the appropriateness of the assessment methods in 
assessing the intended learning outcomes: 
Continuous assessment will be evaluated based on two individual 
assignments. 
For final project, students are required to submit a written report (in group, 
45%) and deliver an oral presentation (in group, 25%). Students are 
required to demonstrate individual contribution and are assessed 
individually in both the written report and the oral presentation. 
Students must pass all the assessments and achieve a passing overall 
score / grade to pass the subject. Students who are found to commit acts 
of academic dishonesty, including but not limited to plagiarism, violating 
university’s guideline on using GenAI, will result in direct disqualification 
in this subject and subjected to further disciplinary actions. 
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