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Part I 

 

Course Title: Geotechnical and Foundation Engineering 

 

Course Code: BST22347 

 

Course Duration: 1 Semester 

 

No. of Credit Units:     3 

 

Level:     A2 

 

Medium of Instruction:     English 

 

Prerequisites:  Nil 

 

Precursors:  Nil 

 

Equivalent Courses:  BST21347 Geotechnical and Foundation Engineering 

 

Exclusive Courses:  Nil 

 

 

 

Part II  

 

1. Course Aims: 
 

This course will provide students with:  

 the basic concepts of soil mechanics and engineering techniques, and their applications to ground 

improvement, slope stabilisation, foundation and basement work; and 

 the basic knowledge of the physical and mechanical properties of soil and testing methods.  

 



2. Course Intended Learning Outcomes (CILOs) 
Upon successful completion of this course, students should be able to: 

 

No. CILOs Weighting* 

1. 
Identify the physical and mechanical properties of soil through 

interpretation of laboratory soil testing results. 
2 

2. 

Analyse slope stability, excavation and dewatering, compaction, 

settlement, ground movement and soil strength by applying basic 

soil mechanics and engineering techniques. 

3 

3. 
Design foundation systems by applying basic principles of soil 

mechanics. 
3 

4. Explain various pile testing methods in local practice. 1 
*Weightings are assigned to the CILOs according to their relative importance to the course (3 = most important). 

 

 

3. Teaching and learning Activities (TLAs) 
(Indicative of likely activities and tasks designed to facilitate students’ achievement of the CILOs. Final details will be provided to 

students in their first week of attendance in this course) 

 

Teaching pattern:    3 hours per week 

Lecture/Tutorial/Studio/Laboratory mix: 36 hours Workshop; 3 hours Laboratory 
 

Fundamental principles and concepts are explained and supplemented by a series of problem-solving 

exercises during workshop sessions.  To motivate student’s active learning, peer discussion is strongly 

encouraged and emphasis is placed on interaction with instructors during workshops.  These allow 

students to reinforce their understanding of the basic concepts, facilitate their active learning of the 

applications, and provide an opportunity for instructors to better understand the learning problems of 

students.  

 

 

Workshop 

Laboratory work** Contact hours In-class 

exercises 

In-class 

design work 

CILO 1   ● 3 

CILO 2 ●   18 

CILO 3  ●  15 

CILO 4 ●   3 

Total 39 

** Independent online study of the lab manual is necessary before carrying out the laboratory works. 

 
1. Workshops are conducted to facilitate student’s active learning in groups.  While providing a 

systematic delivery of the basic principles of soil mechanics, ground technologies, engineering 

techniques and foundation design concepts to students, the workshops require students to complete in-

class exercises or simple design work.  In-class exercises are used to facilitate student’s learning 

particularly on the applications of soil mechanics.  They are also required to carry out project work 

such as designing simple foundation systems towards the end of the course.  Peer discussion is strongly 

encouraged during the workshop sessions.  Interactive feedback between students and instructors are 

also emphasized.  

2.  Laboratory work provides a hands-on opportunity for each student to familiarize with the physical and 

mechanical properties of soil.  Students are required to study laboratory manual online before carrying 

out the laboratory.  There are two laboratory experiments: the liquid limit and the plastic limit tests. 

 

 

  



4. Assessment Tasks/Activities 
(Indicative of likely activities and tasks designed to assess how well the students achieve the CILOs. Final details will be provided to 

students in their first week of attendance in this course) 

 

Coursework: 100% (Laboratory – 10%, In-class exercise – 15%, In-class design work – 15%,  

Project report – 20% and Test – 40%) 

 

Note: A student must obtain a minimum mark of 35 in all coursework components and an overall mark of 

40 to pass the course. 

In-class exercises and simple design works are utilised as formative/summative assessment tools to 

facilitate students’ learning of the basic concepts, while continuously assessing students’ performance 

and providing feedback to them.  In order to let students apply the basic principles to real-life contexts, 

they are required to solve more complex problems and/or carry out case studies through project work.  

In addition, all CILOs are also assessed through written tests. 

 

 Laboratory 
In-class 

exercise 

In-class 

design work 

Project 

work 
Test 

Assessment 

Percentage*** 

CILO 1 10    5 15 

CILO 2  15  10 15 40 

CILO 3   15 10 15 40 

CILO 4     5 5 

Assessment  

Percentage*** 
10 15 15 20 40 100 

*** These percentages are only approximate and exact percentages will be provided to students at the beginning of 

the course.  

 

1. Laboratory report (1 lab report) is to assess students’ competence in the interpretation of 

experimental results.  

2. 2-4 sets of in-class exercises are designed to continuously assess students’ understanding of basic 

concepts of soil mechanics and their application to 2-3 sets simple design problems. They also provide 

an important channel for the instructors to give feedback to students on their learning.  

3. Students are required to carry out independent and comprehensive studies of selected topics (e.g. latest 

development in geotechnical and foundation engineering, local case studies etc.) under their project 

work.  They have to produce project reports and/or presentations upon completion of the study.  

4. 2 written tests, which involve calculation, simple design and/or case studies are designed to assess 

students’ overall abilities to apply basic concepts of soil mechanics and foundation engineering. 

 

 

5. Grading of Student Achievement: (Refer to “Grading of Courses in the Academic Regulations”) 

 
Student achievement will be graded according to their performance in assessment tasks/activities. 

 

Excellent (Grade A+, A, A-) 

Complete all assessment tasks/activities accurately and on time.  The work demonstrated excellent 

understanding of the properties of soil and the applications of principles for solving geotechnical 

engineering and foundation design problems.  Strong evidence of original thinking, supported by a variety 

of properly documented information sources other than taught materials.  Be able to present all ideas in a 

logical order and communicate effectively and persuasively via written texts and/or oral presentation.   

 

Good (Grade B+, B, B-) 

Complete all assessment tasks/activities on time and be able to describe and explain the basic concepts of 

soil mechanics and foundation design principles.  The work provided a detailed evaluation of how the 

principles were applied for solving geotechnical engineering and foundation design problems.  Be able to 

integrate taught concepts, analytical techniques and applications via clear oral and/or written 

communication.  

 

  



Adequate (Grade C+, C, C-) 

Complete all assessment tasks/activities and be able to describe and explain some soil mechanics and 

foundation design principles.  The work provided simple but accurate evaluations of how the principles 

were applied for solving geotechnical engineering and foundation design problems.  Be able to 

communicate ideas clearly in written texts and/or in oral presentations.  

 

 

Marginal (Grade D) 

Complete all assessment tasks/activities but only be able to briefly describe some soil mechanics and 

foundation design principles.  Only some of the analysis was appropriate to show how the principles were 

applied for solving geotechnical engineering and foundation design problems.  Be able to communicate 

simple ideas in written texts and/or oral presentations but with few details. 

 

Fail 

Failed to complete all assessment tasks/activities and/or not be able to accurately describe and explain the 

soil mechanics and foundation design principles.  Writing and/or presentation was fragmented and not be 

able to identify and explain how the principles were applied for solving geotechnical engineering and 

foundation design problems objectively or systematically.  Weak in communicating ideas and/or the 

student’s work showed evidence of plagiarism. 

 

 

Part III 

 

 

Keyword Syllabus 
 

Soil mechanics: Soil classification, physical and mechanical properties, effective stress concept, flow of water in 

soil, soil compaction, consolidation, shear strength. 

Geotechnical analysis and design: Lateral earth pressure, design of earth retaining structures, slope stability 

analysis, design of foundations and pile tests. 

Laboratory testing: soil classification, moisture content, liquid and plastic limits. 
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