Transportation Routes, Tunnels, Dams and Reservoirs

1.  Course Name: Transportation Routes, Tunnels, Dams and Reservoirs

2. Course Code: GRM 3201
3. Course Description

This is a detailed course exposing students to geological site investigations carried out for civil engineering projects of transportation routes, tunnels, dams and reservoirs. It includes surveying for route selection, foundation investigations and location of materials for transportation routes. It also covers surveying for, construction methods of and groundwater problems in tunnels as well as types of dams, geological requirements and materials of construction for dams.

As from the title, the course is divided into three major topics:

· Transportation routes

· Tunnels and underground excavations

· Dams and reservoirs.

4. Course objectives

The objectives of the course are to:

· Recognise that civil engineering structures covered in this course are founded on geological materials.

· Highlight the complementary role played by geology in enhancing stability and safety of civil engineering structures.

· Give a step by step process of site investigations for the civil engineering projects covered in the course.

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. 

Mode of Instruction

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

· Whenever possible, demonstrations will be made in the field during field excursions.

· 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) Final examination

a & b

c
	2

3

1
	40%

60%

	Total
	
	100%


7. Reading List

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

Legget, R.F. (1967): Geology and Engineering. McGraw-Hill Book Co.

Attewell , P.B. & Farmer, I.W. (1976): Principals of Engineering Geology, Chapman & Hall

GSA (1982): Reviews of Engineering Geology: Geology under Cities

GSA (1968): Engineering Geology Case Histories 6 – 10

Road Research Laboratory (1961): Soil Mechanics for Road Engineers

Technical Manuals of US Army Corps of Engineers (Internet)

Lecture Notes by A. Muwanga

7.Course Outline

Transportation routes 

Definitions, route selection, flexible pavements, subgrades, bituminous pavements, drainage of pavements.

Tunnels and underground excavations

Terminology, geotechnical investigation of tunnels, construction of shafts and tunnels, excavation by drilling  and blasting, ground support, drainage and control of groundwater, construction of tunnel linings, ventilation of shafts and tunnels, construction hazards and safety requirements.

Water reservoirs and dams

Introduction, terminology and definitions; types of dams, site investigation – geological assessment, geotechnical investigation, seismic analysis, field investigation; arch dams – foundation investigations, instrumentation; gravity dams – site selection, construction materials; earth/rockfill dams – earth embankments and foundations; embankment slope stability;: causes of dam failure; case histories.

8. Suggested Teaching Programme

I.  Transportation Routes 


(4 weeks) 
Assignment 1

· Definitions

· Route selection

· Flexible pavements

· Subgrades

· Bituminous pavements

· Drainage of pavements.

· Terrain evaluation for highway projects

II. Tunnels and underground excavations
    (51/2 weeks)
Assignment 2

· Terminology

· Geotechnical investigation of tunnels

· Construction of shafts and tunnels

· Excavation by drilling  and blasting

· Ground support

· Drainage and control of groundwater

· Construction of tunnel linings

· Ventilation of shafts and tunnels

· Construction hazards and safety requirements.

TEST 1
III. Water Reservoirs and Dams


    (51/2 weeks)
Assignment 3

· Introduction

· Terminology and definitions

· Types of dams

· Site investigation – geological assessment, geotechnical investigation, seismic analysis, field investigation

· Arch dams – foundation investigations, instrumentation

· Gravity dams – site selection, construction materials

· Earth/rockfill dams – earth embankments and foundations; embankment slope stability

· Causes of dam failure

· Case histories.

TEST 2

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.

