Soil Mechanics
Specialty : 21.05.02 Applied Geology
Qualification (degree): Mining Engineer-hydrogeologist
Prerequisites: "Mathematics", "Geology", "Mineralogy", "Engineering Mechanics", Geological Engineering 1.
Number of hours:
	Lectures
	18

	Labs
	18

	Self-study
	46

	Term paper, Self-study
	

	Total
	72


he students are required to attend lectures, conduct laboratory experiments to measure the engineering properties of soil, interpret experimental data, and submit laboratory results in complete and concise reports. The course covers the

following topics:

· Methodologies of soil classification and property testing, basics of clay mineralogy, site investigation and

sampling procedures

· Concept of soil compaction, laboratory Proctor compaction test, and field compaction procedures

· Concepts of pore water pressure, effective stress and capillarity and their implications on soil behaviour

· including swelling, shrinkage and frost action.

· One-dimensional settlement and consolidation

· One-dimensional and two-dimensional steady state groundwater flow

· Concept and measurement of soil shear strength

· Concept and general methods of slope stability analysis
Specific Learning Objectives:

1. Soil Characterisation.

a) Identify basic soil groups

b) Draw soil grain size distribution curves based on sieve and hydrometer analyses results

c) Describe the basic structure and engineering properties of three clay minerals: kaolinite, illite,

and montmorillonite and the general physical and chemical properties of soil-water systems.

d) Measure soil Atterberg limits (PL, LL and PI)

e) Classify soils based on the Unified Soil Classification System (USCS)

f) Calculate soil properties using phase relations

2. Soil Compaction

a) Perform lab compaction tests

b) Draw theoretical and experimental compaction curves

c) Determine the optimal water content and maximum dry density of a soil

d) Establish quality control criteria for field compaction works

e) List typical engineering applications of soil compaction

3. Seepage and Groundwater Flow

a) Describe the concepts of steady-state groundwater seepage and pore water pressure

b) Understand the nature of seepage flow in soil

c) Define and apply Darcy’s law to calculate the steady-state groundwater flow

d) Define and measure hydraulic conductivity of soil and know magnitudes of hydraulic

conductivities of gravel, sand and clay soils

e) Understand critical hydraulic gradient and its engineering significance

f) Define the governing equation for 2D steady-state seepage flow in soil and solve the equation

using the flow-net. Draw flow nets for engineering applications.
4. Effective Stress, Capillarity and Frost Action

a) Calculate the total stress, pore pressure and effective stress in soil

b) Define the coefficient of earth pressure at rest

c) Calculate the capillary rise in soil and recognize its influence on soil behaviour.

d) Understand the impact of frost action and identify frost susceptible soils.
5. Stress Distribution in Soil

a) Describe the soil stress-strain relationship

b) Calculate the stress distribution in soil due to surface loading based on the elastic theory

c) Calculate the stress distribution in soil due to surface loading based on the empirical method

d) Calculate the soil displacement due to surface loading based on the elastic theory

e) Describe the relationship between horizontal and vertical stresses in soil and calculate the

horizontal stress in soil knowing the vertical stress

6. Soil Compressibility and Settlement Analysis

a) Describe the components of soil settlement

b) Describe the soil compressibility

c) Calculate immediate settlement of soil

d) Perform consolidation tests

e) Calculate the preconsolidation pressure, compressibility, coefficient of consolidation and

stiffness of soils from consolidation test data

f) Perform design calculation for the final settlement of soils

7. Time Rate of Consolidation

a) Describe Terzaghi’s one-dimensional consolidation theory, including assumptions made during

the derivation

b) Calculate the degree of consolidation and degree of settlement of clay soils using analytical and

finite difference solutions

c) Describe the concept of secondary consolidation

d) Describe the design implications of soil settlement.

e) Use the computer program Settle3D to analyze ground settlement
8. Shear Strength of Soils

a) Define the soil shear strength for short and long term conditions

b) Use Mohr-Coulomb failure criterion to define failure in soil

c) Describe the shear strengths of sand and clay

d) Describe the peak and residual shear strengths of soils

e) Measure the shear strength of sands and clays in lab and in-situ

f) Describe the design implications of the soil shear strength.

9. Stability of Slopes

a) Define the slope stability and factor of safety of slopes

b) Calculate the factor of safety of infinite slopes for long and short term analyses

c) Calculate the factor of safety for planar failure surfaces

d) Conduct short-term slope stability analysis using the stability chart

e) Describe the methods of slices to calculate the factor of safety of earth slopes

f) Describe principles and procedures of using computer software for slope stability analysis
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