Geological Engineering 1.
Specialty : 21.05.02 Applied Geology
Qualification (degree): Mining Engineer-hydrogeologist
Prerequisites: "Mathematics", "Geology", "Mineralogy", "Engineering Mechanics".
Number of hours:
	Lectures
	28

	Labs
	28

	Self-study
	60

	Term paper, Self-study
	

	Total
	132


Course Goals: This course is intended to give students a basic understanding of the theoretical and empirical principles of Geological Engineering. Topics include geological formations of natural soils, soil sampling, classification, water influence, effective stress estimation, shear strength, stress-strain relationships and subsoil exploration. This course will provide the analytical background for students to understand the design principles used in general and to develop critical thinking skills necessary to formulate appropriate approaches to geotechnical problem solutions.

Course Objectives: 
· Describe soil as an engineering material.

· Develop knowledge of soils engineering properties and an introduction to soil exploration methods.

· Develop a thorough understanding of soils compaction, field and laboratory measurements, and factors affecting compaction of soil.

· Develop a thorough understanding of water flow through soils, flow nets and seepage.

· Develop adequate procedures for finding stress distribution in soil under various load conditions

· Develop a basic understanding of consolidation theory and settlement calculations

· Develop a good understanding of shear strength of soils, characteristics of failure planes and the use of Mohr circle to calculate stresses in soils. 
· Consider the relevance of site and ground investigation to soil and foundation engineering.

	Lecture
	TOPICS

	1
	Historical Development of Geotechnical Engineering - Geologic Engineering, Soil Mechanics, Geotechnical Engineering - Rock Cycle, Rock Types, and Origin of Soil - Soil Particle Size and Shape.

	2
	Weight-Volume Relationships (Phase Relationships), Relative Density 

	3
	Soil Consistency, Atterberg Limits - Engineering Classification of Soil.

	4
	Soil Compaction, Proctor Test, Field Compaction, Special Compaction Techniques.

	5
	Permeability, Bernoulli’s Equation, Darcy’s Law, Hydraulic Conductivity, Laboratory Determination of Soil Conductivity, Permeability Test in the Field. Seepage, Groundwater Flow,

	6
	Compressibility of Soil, Contact Pressure and Settlement, Fundamentals of Consolidation, Calculation of Consolidation Settlement under a Foundation. 

	7
	Shear Strength of Soil, Mohr-Coulomb Failure Criterion, Direct Shear Test, Triaxial Shear Test, (C-D) (C-U) (U-U) Triaxial Tests, Empirical Relationships Between (Cu) and ((o’), Shear Strength of Unsaturated Cohesive Soils, Stress Path

	8
	Mass movement and landslides; Running water-erosion, flood effects, water impoundment;Groundwater control during construction, water supply, pollution, subsidence, slope instability

	9
	Earthquakes and earthquake engineering; Glacial deposits

	10
	Site investigation. Project Geotechnical Planning .

	11
	Map reading, map making

	12
	Regional Geological Engineering 

	13
	Geological Engineering of mineral deposits

	14
	Environmental Geology. Land use and land use planning. Environmental impact of urban development. Risk Assessment and Remediation


Lecturer: Ludmila A. Strokova

