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Subject Code CSE6012 

Subject Title Advances in Geotechnical and Pavement Engineering 

Credit Value 3 

Level 6 

Pre-requisite /     
Co-requisite/ 
Exclusion 

Recommended background knowledge: 

Students should have a knowledge and understanding of engineering 
mathematics, engineering mechanics, soil mechanics, and foundation 
engineering consistent with undergraduate level study in civil engineering. 

Objectives 

 

1. To provide students with the knowledge about the fundamental properties 
and behavior of earth materials, mathematical models, and methods of 
analysis for different conditions. 

2. To provide students with in-depth analysis and design of common 
geotechnical structures and solutions to real problems. 

3. To provide students with practical knowledge of pavement material and 
pavement behavioral analysis  

Intended Learning 
Outcomes 

 

Upon completion of the subject, students will be able: 

a. to apply the knowledge about the behavior of earth materials and their 
constitutive models in geotechnical analyses; 

b. to apply advanced pavement knowledge in design and analysis of 
pavements 

c. to perform critical thinking on design methods and solutions; and 

d. to understand the performance of geotechnical structures. 

Subject Synopsis/ 
Indicative Syllabus 

 

Keyword Syllabus 

(i) Geotechnical testing and soil behavior (2.5 weeks) 

Conventional and advanced lab/field testing in geotechnics, Introduction to 

centrifuge modelling and particle image velocimetry, Mechanical behavior of 

soils.  

ii) Constitutive modeling of soils(2.5 weeks)  

Introduction of elasticity and plasticity; Nonlinear stress dependent elastic 

model; Mohr-Coulomb model; Cam-clay and Modified Cam-clay models; 

advances of soil modeling  

iii) Advances in geotechnical applications (2 weeks)  

Advances in slope stability analysis, foundation (pile group/piled raft) analysis, 

Uncertainty and reliability approaches in geotechnical engineering.  

 
 



 
iv) Pavement structure and materials (1 week)  
 
Introduction to pavement type and structure; rheological properties and 
characterization of bitumen and bituminous materials. 
 

v) Mechanical models of bituminous pavements  (3 weeks) Mechanical 
models of bituminous mixtures; pavement temperature prediction; 
dynamic traffic loads, pavement responses and distress evolution. 
 
vii) Pavement condition and evaluation (2 weeks)  

Pavement functional properties; pavement structural properties; non-
destructive pavement evaluation techniques, such as falling weight 
deflectometer and ground penetration radar. 

 

Teaching/Learning 
Methodology  

 

1. Lectures to deliver teaching materials. 

2. Journal papers on new methods, advanced techniques or basic theory. 

3. Assignments related to the subject contents. 

4. Project reports 

Assessment 
Methods in 
Alignment with 
Intended Learning 
Outcomes 

 

 

Specific assessment 
methods/tasks  

% 
weighting 

Intended subject learning outcomes 
to be assessed (Please tick as 
appropriate) 

a. b. c. d   

1. Continuous 
Assessment 

50%       

2. Individual report on a 
special study topic 

50%       

Total  100 %  

Explanation of the appropriateness of the assessment methods in assessing 
the intended learning outcomes: 

Continuous assessment is based on assignment/quiz/test/project paper for all 
lectures (50%).  

Each student shall submit an individual report on a special study topic which 
will be given by a lecturer in his field (50%). 
 
Students must attain at least Grade D in the coursework and continuous 
assessment in order to attain a passing grade in the overall result. 
 

Student Study 
Effort Required  
 

Class contact:  

 Lectures 39 Hrs. 

 Examination -- 



Other student study effort:  

 Reading of reference materials 36 Hrs. 

 Assignments 30 Hrs. 

 Project 30 Hrs. 

 Total student study effort  135 Hrs. 
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