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Course description
This course provides students with essential knowledge on the properties, use of some of the most important materials used in civil engineering, including soil, aggregate, concrete,  and geotechnical materials.
Objectives
•
To explain what materials the Civil Engineer uses, their characteristics  and how they can be manipulated.
•
To make the student aware of the types of materials encountered in Civil Engineering works, and how this can affect a project
•
To explain what tests are carried out on materials to determine their properties
•
To give simple field tests by which the Surveyor may classify materials.
Course Outline
1. Introduction to soil (gravel, sand and clay) and rocks
•
Nature of soils,
•
Soil structure and grain shape
•
Phase relationships,
•
Chemical properties 
[2CH]
•
Physical properties (Plasticity, Grading size distribution, classification),
•
Proper identification of sand, silts and clays,
•
Classification of rocks
2. Water
•
Types and quality of water,
•
Ground water flow,
•
Seepage through soils, 
[2CH]
•
Flow nets,
•
Pore water pressure and Piping.
3. Soil improvement
•
Soil compaction
•
Field control of compaction, 
[2CH]
•
Soil stabilisation
4. Bearing capacity of soils
•
Water of subsurface soil,
•
Bearing capacity.
5. Concrete
•
Constituents, additives, admixtures
•
durability, corrosion, cracking 
[2CH]
•
properties: strength, thermal and moisture movement
•
new materials; concrete investigation
6. Timber
•
Hardwoods and softwoods;
•
Structural timber;
•
Laminates; 
[2CH]
•
Properties and decay
7. Bitumen
• 
Properties,
•
Application; 
[2CH]
•
New materials.
8. Soil exploration
•
Methods of investigation,
• 
Sampling,
•
Trial pits, Augering, Borehole logs, 
[2CH]
•
Geophysical methods.
9. Practical work
[14CH]
Learning Outcomes
Upon completion of this course the student should be able to:
•
Identify materials used on Civil Engineering projects
•
Understand the physical properties of these materials as well as their classification
•
Understand some basic geotechnical characteristics of soil
•
Know the process of soil improvement, the main additives used to stabilise soil
•
Differentiate between choices of concrete mixes, and other materials such as timber, bitumen etc.
•
Sample water, soils by trial pit logging, rocks, etc.
•
Conduct investigations of materials in the laboratory and in the field.
Method of teaching
Lectures, some of which can take place in the soils laboratory
Mode of assessment
Assignments, tests, written examination
Proposed Staff
Dr. D Kalumba
Reading/reference materials
Craig R.F. (1997) 
Soil Mechanics (6th ed.), Chapman & Hall
Smith, M. J. (1998) 
Soil Mechanics (4th ed.), Longman, Eastbourne
