
Subject Description Form 
 
 

Subject Code CSE40410 

Subject Title Advanced Geotechnical Design 

Credit Value 3 

Level 4 

Pre-requisite/ 
Exclusion 

Pre-requisites: 
CSE30307 Soil Mechanics for Civil Engineering and CSE40403 
Geotechnical Design 

Objectives (1) To enable students to acquire basic knowledge of advanced 
geotechnical design; 

(2) To enable students to make engineering judgment on 
geotechnical design. 

Intended Learning 
Outcomes 

Upon completion of the subject, students will be able to: 
a. have an understanding, knowledge, and analysis of 1-D, 2-D 

and 3-D consolidation problems of soils without or with 
considering creep; 

b. have knowledge on pile group effects, pile group analysis, and 
a pile under lateral load; 

c. be familiar with stability analysis of a slope with soil nails with 
a particular reference to Hong Kong conditions; 

d. have an appreciation of excavation supports, soil 
reinforcement, ground improvement methods. 

Subject Synopsis/ 
Indicative Syllabus 

1. Consolidation of Soils (3 weeks) 
Analysis of 1-D, 2-D (axi-symmetric), and 3-D consolidation 
of soils without or with creep; use of wick drains with pre-
loading and/or vacuum preloading. 

2. Pile Foundation (3 weeks) 
Settlement of a single pile and a pile group, pile group effects, 
capacity of a pile group; lateral loading capacity of a single 
pile, displacement of a single pile and a pile group under lateral 
loading. 

3. Soil Nailed Slopes (3 weeks) 
Stability analysis of a slope with circular slip without or with 
soil nails, analysis of a translational slope without or with soil 
nails; stability analysis and design of a soil nailed slope under 
complicated conditions with earthquake and external loads, 
searching for critical failure surface; design of soil nails, soil 
nail pullout tests. 



 4. Excavation and Soil Reinforcement (2.5 weeks) 
Diaphragm walls, stability of slurry trench, lateral 
displacement and settlement of excavations, basal stability, 
seepage of excavations; the mechanism and test methods for 
reinforcing strips and geo-synthetics; analysis and design of 
reinforced earth retaining structures. 

5. Ground Modification (1.5 weeks) 
Field compaction, vibroflotation, vertical drains and 
preloading, soil stabilization by admixture (deep lime/cement 
mixing), grouting, stone columns, sand compaction pile, 
dewatering systems and analysis, and case studies. 

Teaching/Learning 
Methodology 

Fundamental knowledge will be covered in lectures. Tutorials will 
provide opportunities for discussion of lecture materials and will 
also be conducted in the form of example classes and problem-
solving sessions to supplement understanding of lectures. 

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. Assignments 20%     

2. Mid-term Test(s) 20%     

3. Final Examination 60%     

Total 100%  

Students must pass the final examination and achieve a passing 
overall score/ grade to pass the subject. 
Explanation of the appropriateness of the assessment methods in 
assessing the intended learning outcomes: 
The students will be assessed with three components, i.e., 
assignments, a written test in the middle of the semester and a final 
examination. The three components are best to achieve intended 
learning outcomes in a, b, c, and d. 
The students will be required to do and submit assignments. 
Students will have to exert engineering judgments to complete 
assignments. The examination will consolidate students’ learning 
in lectures and tutorials. It is the most appropriate to achieve the 
intended learning outcomes a, b, c and d. 

  



Student Study 
Effort Expected Class contact: Average hours 

per week 

 Lectures / Tutorials / Laboratory 3 Hrs. 

Other student study effort:  

 Reading and studying 4 Hrs. 

 Completion of Assignments 2 Hrs. 

Total student study effort 9 Hrs. 
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