Subject Description Form

Subject Code CSES5S84

Subject Title Advanced Soil Mechanics
Credit Value 3

Level 5

Pre-requisite/
Co-requisite/

Students should have a knowledge and wunderstanding of
engineering geology, soil mechanics, and foundation engineering

Exclusion consistent with undergraduate level study in civil engineering.
Objectives 1. To provide students with the knowledge about advanced soil
lab tests and stress-strain behavior of soils;

2. To equip students with the knowledge about constitutive
models for soils;

3. To equip students with Elastic Visco-Plastic (EVP) model for
time-dependent stress-strain behavior of soils and analysis
methods for consolidation settlements of soils exhibiting creep;

4. To introduce students with commonly used finite element
software in geotechnical engineering;

5. To introduce students with state-of-the-art settlement control

and ground improvement methods.

Intended Learning

Upon completion of the subject, students will be able to:

Outcomes describe the test methods and stress-strain behavior of soils
b. understand commonly used constitutive models of soils;
c. master analysis and calculation of consolidation settlements of
soils exhibiting creep;
d. conduct numerical simulation using PLAXIS software;
e. understand the mechanisms and performance of state-of-the-art
ground improvement methods.
Subject Synopsis/ 1. Introduction and stress-strain behavior of soils (4 weeks)
Indicative Syllabus Basic properties, oedometer test, direct shear test, triaxial test,
true triaxial test; volume compression behavior, elasto-
plasticity, non-linearity; shear strength, shear behavior, shear
dilatancy, critical state; visit to Soil Mechanicslaboratory.
2. Commonly used constitutive models (4 weeks)

Stress space and invariants; linear isotropic elasticity; linear
anisotropic elasticity; hypo-elastic models; Mohr-Coulomb
elastic-plastic model; critical state models.




3. Elastic Visco-Plastic Model of Soils (2 weeks)
Time-dependent behaviours of soils; Maxwell rheological
model; 1D EVP; 3D EVP model; 1D non-linear creep of soils;
verification and applications.
4. Calculation methods of soil deformation and applications (3
weeks)
Terzaghi’s consolidation theory, 2D/3D consolidation,
Hypotheses A and B for secondary compression, simple
methods for consolidation settlement calculation of soils
exhibiting creep; settlement control and ground improvement
methods.
Teaching/Learning 1. Lectures to deliver teaching materials.
Methodology 2. Technical seminars delivered by practicing engineers.
3. Tour to Soil Mechanics Laboratory in PolyU.
4. An individual report on detailed study of finite element (FE)
analysis using PLAXIS software.
5. Assignments related to the subject contents.
6. Examination.
Assessment Methods
in Alignment with Specific assessment % Intended subject learning
Intended Learning methods/tasks weighting | outcomes to be assessed
Outcomes
a | b | c | d]e
. Assignments 40% A A A A
2. Writtgn . 60% v lvilv v
Examination
Total 100%

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

Assignment to problems relevant lecture contents will help the
students to understand and apply the concepts and methods for real
applications. The individual report is good for each student to have
critical thinking and apply their knowledge to solve a geotechnical
engineering problem. The final examination will check the
intended learning outcomes of the whole subject.

Students must pass the final examination and achieve a passing
overall score / grade to pass the subject.




Student Study Effort
Expected

Class contact:

Lecture / Talk 26 Hrs.

Tutorial / Lab Visit 13 Hrs.

Other student study effort:

= Self-study and homework 78 Hrs.
Total student study effort 117 Hrs.
Reading List and Books:
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