Site Investigations for Engineering Structures

1. Course Name: Site Investigations for Engineering Structures

2. Course Code: GRM 2105

3. Course Description

This course introduces students to geological requirements for site investigations for engineering structures. It covers organisation and design of site investigation as well as techniques of mapping and sub-surface explorations. It also tackles geotechnical testing as well as what is required for a site investigation report.

The course is divided into the following major topics:

· Organisation and design of a site investigation

· Investigation methods and procedures

· Sampling 

· Testing techniques

· Land classification and terrain evaluation

· Site investigation report writing

4. Course objectives

The objectives of the course are to:

· Provide skills in planning and design of a site investigation
· Equip students with knowledge on ythe various exploration techniques in site investigation
· Introduce students to writing site investigation reports
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 monthly assignments.

· 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

4

1
	40%

60%

	Total
	
	100%


7. Reading List

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

Hunt, H.E. (1984): Geotecnical Engineering Investigation Manual. McGraw Hill

Bell, F.G. (1993): Engineering Geology, Blackwell

Harvey, J. C. (1981): Geology for Geotechnical Engineers, Cambridge

Goodman, P. (1976); Methods of Geological Engineering

Lecture Notes by A. Muwanga

7.Course Outline

Organisation and design of a site investigation

Introduction, human activities and the geologic interface, objectives, stages, scope and planning of site investigations, phases of site investigation, 

Investigation methods and procedures

Exploration - surface mapping, site reconnaissance

Sub-surface exploration - exploration methods, reconnaissance methods

Engineering geological maps

Sampling  techniques

Test and core borings - drilling terminology, dry drilling, drilling with circulatory fluids, borehole remote sensing and logging, groundwater and seepage detection, extraction and storage of core, recovery of soil samples and cores, data presentation

Testing techniques 

Measurement of properties 

Laboratory testing – basic and index properties – intact rock – hardness, durability tests; rock masses – rippability, shear strength

Hydraulic properties 

In situ testing – direct shear strength, in situ compression test, plate loading test

Field instrumentation – surface movements, in situ pressures and stresses, pore water pressures 

Land classification and terrain evaluation

Land elements, land facets, land systems

Site Investigation reports

Introduction , report content, 

8. Suggested Teaching Programme

I. Organisation and design of a site investigation

(4 weeks)
Assignment 1

· Introduction

· Human activities and the geologic interface

· Objectives, stages, scope and planning of site investigations

· Phases of site investigation

II. Investigation methods and procedures


(2 weeks)

· Exploration - surface mapping, site reconnaissance

· Sub-surface exploration - exploration methods, reconnaissance methods

· Engineering geological maps

TEST 1

III. Sampling  techniques



(3 weeks)

Assignment 2

· Test and core borings - drilling terminology, dry drilling, drilling with circulatory fluids,

· Brehole remote sensing and logging

· Groundwater and seepage detection

· Extraction and storage of core

· Recovery of soil samples and cores

· Data presentation

IV. Testing techniques 



(3 weeks)

Assignment 3

· Measurement of properties 

· Laboratory testing – basic and index properties – intact rock – hardness, durability tests; rock masses – rippability, shear strength

· Hydraulic properties 

· In situ testing – direct shear strength, in situ compression test, plate loading test

· Field instrumentation – surface movements, in situ pressures and stresses, pore water pressures 

V. Land classification and terrain evaluation

(11/2weeks)

· Land elements, land facets, land systems

TEST 2

VI. Site Investigation reports


11/2weeks)
 Assignment
4

· Introduction , report content

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.

