
 

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 technologies and building materials; 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: 
1. design appropriate and cost-effective smart infrastructure systems; 
2. utilize various types of sensing technology and building materials for smart 

infrastructure monitoring; 
3. evaluate structural safety and performance based on analyzed data and other 

information; and 
4. 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 fibres (2 weeks) 

 
Optic fibre-based sensing technology in smart infrastructure. 

 
4. Smart sensors-piezoelectric transducers (2 weeks) 

 
PZT-based sensing technology in smart infrastructure. 

 
5. Smart sensors-Visual inspection (1 week) 

 



 

Unmanned Aerial Vehicle (UAV) with imaging devices. 
 

6. Smart sensing materials (1 week) 
 

Fundamentals and practices of smart sensing materials in smart 
infrastructure. 

 
7. Data-driven methods (2 weeks) 

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

 
8. Structure health monitoring system for infrastructure (1 week) 

 
Fundamentals and applications of structure health monitoring system. 
 

9. Project works (2 weeks) 
 

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

Teaching/Learning 
Methodology 

Fundamental knowledge related to safety and sustainability of infrastructure will 
be presented in lectures. Real applications to some landmark infrastructure will 
be demonstrated in detail. Assignments will help students consolidate their 
understanding and implementation of commonly used sensing and data 
processing techniques. 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 oral presentation will train the 
students on presentation and communication skills. 

Assessment 
Methods in 
Alignment with 
Intended Learning 
Outcomes 

 
 

Specific assessment 
methods/tasks  

% weighting Intended subject learning 
outcomes to be assessed  

a b c d 

1. Continuous 
Assessment 

30%     

2. Project 70%     

Total  100 %  

 
Explanation of the appropriateness of the assessment methods in assessing the 
intended learning outcomes: 
Continuous assessment will be based on individual project and lab reports. 
Students must attain at least Grade D in both coursework and final examination 



 

(whenever applicable) in order to attain a passing grade in the overall result. 
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