Engineering and Environmental Geology
2. Course Code: GLO 2206

3. Course Description

This introductory course provides an understanding of how earth materials are described and classified for engineering purposes. It introduces students to the fundamental aspects of soil mechanics, classification and properties of rock and soils; methods of site investigations for and role of geology in various engineering project; identification and mitigation of geologic hazards, methods of laboratory and in-situ testing of geological materials. Identification and remediation of earth hazards will focus on problems in slope stability, earthquakes and volcanic activity. The course will also cover water, air and soil pollution.

The course is divided into the following major topics:

· Engineering properties of soil/rock materials and soil/rock masses. 

· Stages of geotechnical site investigation. 

· Engineering geological evaluation of dam and reservoir sites, transportation routes, building foundations and tunnels. 

· Introduction to rock and soil slope stability. 

· Introduction to earthquakes, earthquake induced hazards, volcanicity, their effects and possible mitigation measures

· Water, air and soil pollution

4. Course objectives

The objectives of the course are to:

· Introduce the subject of engineering geology. 

· Give a basic understanding of rock and soil mechanics, and rock-mass and soil-mass engineering properties, and laboratory testing, as they relate          to engineering projects

· Enable students to understand the importance of geology in site investigation and characterisation in engineering projects

· Introduce natural geologic and human induced environmental hazards and possible remedial measures.

5. Teaching and Assessment Pattern

Duration of the Course

The content of the course will be covered in one 15-week semester with three hours of instruction per week. Practicals will be arranged after covering the engineering properties of rocks and soils.

Mode of Instruction

· Most of the instruction will be lecture-oriented but students will be encouraged to ask questions during the lecture

· Practicals will be arranged to illustrate determination of properties of rocks and soils after which a report will be written for marking

· Students will be free to seek help outside the Lecture room from the instructor and technicians at agreed times

· There will be assignments at the end of each topic

· There will at least be two major tests

Assessment Pattern

The following instruments will be used to assess the extent of growth in skills, abilities and understanding acquired:

	Requirements
	No. of units
	Contribution

	a) Tests

b) Assignments

c) Practical

d) Final examination

a , b& c

d
	2

3

2
	40%

60%

	Total
	
	100%


7. Reading List

The reading list will include but not limited to the following texts:

Beavis, F.C. (1985):

   
Engineering Geology: Blackwell.

Bell, F.G. (1983):

   
Fundamentals of Engineering Geology 

Bell, F.G. (1993):

   
Engineering Geology: Blackwell

Broomhead,E.N. (1986):
   
The Stability of Slopes: Chapman and Hall.





   
Butterworth & Co.

Craig, R.F. (1983): 3rd ed. 

Soil Mechanics, Van Nostrand

GSA (Engineering Div.) (1968):
Engineering Geology Case Histories 6-10.

Hunt, R.E. (1984):
Geotechnical Engineering Investigation Manual. McGraw Hill.

Legget, R.F. (1962): 

  
Geology and Engineering Mcgraw Hill.

Legget, R.F. (ed).(1982): 
Reviews in Engineering. Geol. Vol.V. Geology Under Cities.

Maclean and Gribble (1979):   
Geology for Engineers.  George Allen & Unwin.

Montgomery, C.W. (1989): 
Environmental Geology

Smith, G.N. (1982): 5th ed.
Elements of  Soil Mechanics for Civil and Mining Engineers, Granada

Useful notes: Lecture Notes by A. Muwanga

7.Course Outline

Engineering properties of geological materials 

General, mechanics of soils, geotechnical significance of soils, mechanical properties of rocks, discontinuities and their engineering effects, engineering significance of rocks,  weathering and engineering effects

Stages of site investigation

Objectives, stages of a site investigation; engineering geological maps, site investigation methods, subsurface investigations; geotechnical logging, sampling, field measurements, geophysical surveys

Water reservoirs and dams

Introduction, terminology and definitions; classification of dam types; forces acting on a dam; dam site investigation – geological assessment, geotechnical investigation, seismic assessment, field investigation: causes of dam failure; case histories.

Transportation Routes 

Introduction, geological requirements on the design of transportation routes, terrain evaluation for highway projects

Building foundations

Demand of structures on foundations, factors affecting performance of a foundation

Underground excavations - Tunnels

Introduction, terminology and definitions, types and uses of underground structures, site investigations for tunnels, geological conditions and tunnelling, water in tunnels.

Rock slope stability

Slope Terminology; causes of slope movements; engineering classification of slope movements; modes and causes of slope failures; basic mechanics of slope failure; methods of slope stabilisation.

Introduction to earthquakes, earthquake induced hazards, volcanicity, their effects and possible mitigation measures
 Earthquake intensity and magnitude; effects of earthquakes; volcanic activity; beneficial and adverse effects; prediction of volcanic eruptions.

Water air and soil pollution

Atmospheric pollution: air pollutants – primary and secondary pollutants, pollutant transformation and removal.

Water pollution: sources of pollution, attenuation of pollution; water quality, monitoring groundwater quality

Soil pollution: introduction, sorption and retention of pollutants.

8. Suggested Teaching Programme

I. Engineering Properties of Geological Materials      (3 weeks)


· General, mechanics of soils





· Geotechnical significance of soils

· Mechanical properties of rocks

· Discontinuities and their engineering effects

· Engineering significance of rocks,

· Weathering and engineering effects

Practical  1&2

II. Stages of Site Investigation


(3 weeks)

Assignment 1

· Objectives

· Stages of a site investigation

· Engineering geological maps 

· Site investigation methods, subsurface investigations 

· Geotechnical logging, 

· Sampling

· Field measurements

· Geophysical surveys

TEST 1

III. Water Reservoirs and Dams


(11/2  weeks)

· Introduction

· Terminology and definitions

· Classification of dam types; forces acting on a dam; 

· Dam site investigation – geological assessment, geotechnical investigation, seismic Assessment, field investigation

· Causes of dam failure

· Case histories

IV. Transportation Routes 



(1/2 week)

· Introduction

· Geological requirements on the design of transportation routes

· Terrain evaluation for highway projects

V. Building Foundations



(1/2 week)

· Demand of structures on foundations

· factors affecting performance of a foundation

VI. Underground Excavations – Tunnels

(11/2 weeks)

Assignment 2

· Introduction

· Terminology and definitions

· Types and uses of underground structures

· Site investigations for tunnel

· Geological conditions and tunnelling, water in tunnels.

VII. Rock Slope Stability



(11/2  week)

· Slope terminology

· causes of slope movements;

· engineering classification of slope movements

· modes and causes of slope failures

· basic mechanics of slope failure

· methods of slope stabilisation.

TEST 2

VII. Introduction to Earthquakes, Volcanicity, Environmental Effects and Possible Mitigation Measures

( 11/2  weeks)

Assignment 3

· Earthquake intensity and magnitude

· effects of earthquakes

· volcanic activity

· beneficial and adverse effects of volcanism

· prediction of volcanic eruptions.

VII. Water Air and Soil Pollution


(2 weeks)

Atmospheric pollution: air pollutants – primary and secondary pollutants, pollutant transformation and removal.

Water pollution: sources of pollution, attenuation of pollution; water quality, monitoring groundwater quality

Soil pollution: introduction, sorption and retention of pollutants.

9. Responsibility of the Student

Regular attendance, do all assignments and tests

10. Responsibility of the Lecturer

Regular and punctual teaching, accurate and prompt grading of assignments, tests and examinations and available to students for consultation outside teaching hours.

