SYLLABUS 

Subject: GEOLOGICAL SURVEY-INVESTIGATION BUSINESS 

I. GOALS AND TASKS OF THE SUBJECT

I.I Goal of the subject
The following are the goals of teaching this subject:

-familiarize students with modern technical means used for conducting geological explorations works;

-demonstrate to students possibilities for accomplishing geological tasks with the help of corresponding types of mining excavations and explorations boreholes.

1.2. Tasks of the subject

Upon completion of the course, students should have the knowledge of main kinds of mining and drilling equipment and machinery, their possible applications for geological explorative works.

Teaching of this course is guided by the idea that technical means of explorations are directly connected with geological explorative works accompanying explorations and survey for mineral deposits. 

Laboratory practicum included in this course is dedicated to familiarization of students with mining and drilling equipment used for corresponding types of mining and drilling works. 

2. CONTENTS OF THE SUBJECT

2.1. Topics and contents of lectures 

1. Introduction. Tasks of geological explorative and survey works. General definition of mining and drilling works. Classification of mining excavations. Physical mechanical properties of rocks. Classification of rocks by the level of solidness. 

2. Ways of conducting surface and underground mining: hand, mechanized and drilling-explosive works. Workplace safety. 

3. Drilling explosive works (DEW): general information. Fundamental notions of explosives. Ways of exploding blast-holes. Workplace safety. 

4. Enforcement of underground mining works, excavation and haulage of rocks, ventilation, water drainage. Acquaintance with documentation for mining works.

5. Surveillance drilling. General information on drilling. Classification of ways of drilling.

6. Physico-mechanical properties of rocks, their classification by their drilling properties.  General scheme for column rotary drilling. Selection of borehole construction.

7. Drilling machinery and instrumentation for column rotary drilling. Drilling derricks, towers and their equipment. 

8. Washing and blowing of drills. Clay solutions. Chemical agents for processing of clay solutions. Way for increasing of core recoveries. Workplace safety. 

9. Rotary and rope-percussion drilling. Schemes of constructions of drilling rigs for rotary and rope-percussion drilling. Instrumentation. Areas of application and peculiarities of drilling in different geological conditions. Workplace safety.

2.2 Topics for laboratory practicum 

1. mechanisms and instrumentation used for mining excavations. Instrumentation for rotary and rotary-maneuverable drilling of blast-holes. Classification of blast-holes and cuts.

2. ways of exploding blast-holes. Control-measuring apparatus. 

3. selection of cutting for underground mining and ways of enforcement. 

4. structure of a drilling machine with hydraulic supply system, rotary machine and machine with differential supply.

5. piston and plunger pumps for washing of drills.

6. instrumentation for column drilling: augers, bits, wrenches, columnar gears.

7. devices for determining parameters of clay solutions.

8. emergency liquidation equipment.

9. instruments for distortion of boreholes and devices for measuring distortion.

The main aim of the laboratory practicum is to familiarize students with structure of main technical means used for conducting geological survey and investigation works. 

