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ANNA UNIVERSITY, CHENNAI

UNIVERSITY DEPARTMENTS

R - 2008

B.E. MINING ENGINEERING

III TO VIII SEMESTERS CURRICULUM and SYLLABI

SEMESTER III

CODE NO. COURSE TITLE L T P C

THEORY

MA9211 Mathematics - III 3 1 0 4 AG9213 Geology - I 3 0 0 3

CE9213 Strength of Materials 3 0 0 3 ME9213 Basic Mechanical
Engineering for Mining 4 0 0 4

EE9211 Electrical Drives and Control 3 0 0 3

EC9161 Electronics Engineering 3 0 0 3 PRACTICAL

AG9214 Geology Laboratory - I 0 0 2 1 CE9214 Strength of
Materials Laboratory 0 0 3 2

EE9220 Electrical Machines & Measurement Laboratory 0 0 3 2
EC9162 Electronics Laboratory 0 0 2 1

TOTAL 19 1 10 26

SEMESTER IV

CODE NO. COURSE TITLE L T P C

THEORY

MA9268 Statistics and Numerical Methods 3 1 0 4 AG9261 Geology -
II 3 0 0 3

CE9211 Fluid Mechanics and Machinery 3 1 0 4 CE9261 Surveying -
I 3 1 0 4

MI9251 Mining Machinery- I 3 0 0 3 MI9252 Mine Environmental
Engineering - I 3 0 0 3

PRACTICAL AG9262 Geology Laboratory II & Field Work 0 0 3 2
CE9212 Fluid Mechanics and Machinery Laboratory 0 0 3 2 ME9257
Basic Mechanical Engineering Lab for Mining 0 0 4 2

MI9253 Mining Machinery Laboratory - I 0 0 2 1 TOTAL 18 3 12
28
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SEMESTER V

CODE NO. COURSE TITLE L T P C

THEORY MI9301 Mine Environmental Engineering - II 3 0 0 3

MI9302 Rock Mechanics and Ground Control - I 3 0 0 3 MI9303
Surveying - II 3 1 0 4

MI9304 Surface Mining 3 0 0 3

MI9305 Underground Mining Methods of Mining (Coal) 3 0 0 3
EE9361 Instrumentation Engineering 3 0 0 3

PRACTICAL CE9312 Survey Laboratory - I 0 0 4 2

MI9307 Mine Environmental Engineering Lab-I 0 0 2 1 MI9308
Practical Training - I 0 0 0 1

MI9309 Technical Seminar - I 0 0 2 1 EE9362 Instrumentation
Engineering Lab 0 0 2 1

TOTAL 18 1 10 25

SEMESTER VI

CODE NO. COURSE TITLE L T P C

THEORY ME9362 Industrial Management 3 0 0 3

MI9351 Mining Machinery - II 3 0 0 3 MI9352 Underground Mining
Methods (Metal) 3 0 0 3

MI9353 Rock Mechanics and Ground Control - II 3 0 0 3 MI9354
Mineral Processing 3 0 0 3

MI9355 Mine Environmental Management 3 0 0 3 Elective - I 3 0 0
3

PRACTICAL CE9361 Survey Laboratory - II 0 0 4 2

GE9371 Communication Skills and Soft Skills laboratory 0 0 2 1
MI9356 Mine Machinery Laboratory - II 0 0 2 1

MI9357 Rock Mechanics and Ground Control Laboratory - I 0 0 2 1
MI9358 Mineral Processing Laboratory 0 0 3 2

MI9359 Survey Camp 0 0 0 1 TOTAL 21 0 13 29
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SEMESTER VII

CODE NO. COURSE TITLE L T P C

THEORY MI9401 Mine Planning and Design 3 0 0 3

MI9402 Mine Economics and Investment 3 0 0 3 MI9403 Computer
Application in Mining 3 0 0 3

MI9404 Mine Legislation and Safety 4 0 0 4

MI9405 Mine Environmental Engineering 3 0 0 3 Elective - II 3 0
0 3

PRACTICAL MI9406 Mine Environmental Engineering Laboratory - II
0 0 2 1

MI9407 Computer Application in Mining Laboratory 0 0 3 2 MI9408
Rock Mechanics and Ground Control Laboratory - II 0 0 2 1

MI9409 Comprehension 0 0 2 1 MI9410 Practical Training - II 0 0
0 1

TOTAL 19 0 9 25

SEMESTER VIII

CODE NO. COURSE TITLE L T P C

THEORY

Elective - III 3 0 0 3 Elective - IV 3 0 0 3

PRACTICAL MI9451 Project Work 0 0 12 6

TOTAL 6 0 12 12

TOTAL CREDIT: 201
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LIST OF ELECTIVES FOR B.E. MINING ENGINEERING

ELECTIVES I CODE NO. COURSE TITLE L T P C

MI9021 Advanced Coal Mining and Mechanization 3 0 0 3 MI9022
Advanced Metal Mining and Mechanization 3 0 0 3

MI9023 Rock Excavation Engineering 3 0 0 3 MI9024 Numerical
Methods in Mining Engineering 3 0 0 3

MI9025 Advanced Surface Mining 3 0 0 3 MI9026 Longwall Mining 3
0 0 3

MI9027 System Engineering in Mining 3 0 0 3 MI9028 Material
Handling 3 0 0 3

AG9071 Mineral Exploration 3 0 0 3 MI9029 Subsidence Engineering
3 0 0 3

MI9030 Small Scale and Marine Mining 3 0 0 3 MI9031 Drilling and
Blasting 3 0 0 3

MI9032 Rock Reinforcement 3 0 0 3 MI9033 Rock Slope Engineering
3 0 0 3

MI9034 Mine Safety Engineering 3 0 0 3 AG9072 Petroleum
Engineering 3 0 0 3

GE9021 Professional Ethics in Engineering 3 0 0 3 GE9022 Total
Quality Management 3 0 0 3

GE9023 Fundamentals of Nanoscience 3 0 0 3 CS9079 Object
Oriented Programming 3 0 0 3

MI9035 Material Management 3 0 0 3

ME9072 Entrepreneurship Development 3 0 0 3 ME9022 New and
Renewable Sources of Energy 3 0 0 3

ME9021 Energy Conservation and Management 3 0 0 3 ME9027
Management Sciences 3 0 0 3

ME9351 Finite Element Analysis 3 0 0 3 MF9022 Non-destructive
Testing 3 0 0 3
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MA9211 MATHEMATICS III L T P C (Common to all branches of BE /
B.Tech) 3 1 0 4 AIM: To facilitate the understanding of the
principles and to cultivate the art of formulating physical
problems in the language of mathematics

OBJECTIVES:

To introduce Fourier series analysis which is central to many
applications in engineering apart from its use in solving boundary
value problems

To acquaint the student with Fourier transform techniques used
in wide variety of situations in which the functions are not
periodic

To introduce the effective mathematical tools for the solutions
of partial differential equations that model physical processes

To develop Z- transform techniques which will perform the same
task for discrete time systems as Laplace Transform, a valuable aid
in the analysis of continuous time systems

UNIT I FOURIER SERIES 9+3 Dirichlets conditions General Fourier
series Odd and even functions Half-range Sine and Cosine series
Complex form of Fourier Series Parsevals identity Harmonic
Analysis. UNIT II FOURIER TRANSFORM 9+3 Fourier integral theorem
Fourier transform pair-sine and cosine transforms Properties
Transform of elementary functions Convolution theorem Parsevals
identity. UNIT III APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS
9+3 Formation - Solution of first order equations Standard types
and Equations reducible to standard types Singular solutions
Lagranges Linear equation Integral surface passing through a given
curve Solution of linear equations of higher order with constant
coefficients. UNIT IV APPLICATIONS OF PARTIAL DIFFERENTIAL
EQUATIONS 9+3 Method of separation of Variables Solutions of one
dimensional wave equation, -One-dimensional heat equation Steady
state solution of two-dimensional heat equation Fourier series
solutions in Cartesian coordinates UNIT V Z TRANSFORM AND
DIFFERENCE EQUATION 9+3 Z transform - Elementary properties -
Inverse Z-transform Convolution theorem - Initial and Final value
theorems Formation of difference equation Solution of difference
equation using Z - transform. TOTAL: 45+15=60 TEXT BOOK 1. Grewal,
B.S., Higher Engineering Mathematics, Khanna Publications, Delhi
2007.

REFERENCES 1. Glyn James. Advanced Modern Engineering
Mathematics, Pearson Education (2007). 2. Ramana,B.V. Higher
Engineering Mathematics, Tata McGraw Hill 2007. 3. Bali, N.P, and
Manish Goyal. A Textbook of Engineering, 7th Edition (2007),
Lakshmi Publications (P) Limited, New Delhi.
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AG9213 GEOLOGY I L T P C 3 0 0 3 AIM To familiarize the students
with the fundamental concepts of geology. OBJECTIVE: To lay
emphasis on the study of minerals, rocks and structures. At the end
of the course the students will have an understanding of the
sciences of ores and minerals. UNIT I PHYSICAL GEOLOGY 9 Geology in
mining engineering: scope and applications- earth structure and
composition - weathering processes and grades groundwater: origin,
occurrence and exploration techniques. UNIT II MINERALOGY 9
Classification of minerals- Physical properties of minerals-
properties of Quartz, Feldspar, Mica, Pyroxene, Olivine and Garnet
group of minerals and calcite. UNIT III PETROLOGY 9 Classification
of rocks- Description of igneous, sedimentary and metamorphic rocks
forms and mode of occurrence of rocks- Engineering properties of
rocks: field and lab tests. UNIT IV STRUCTURAL GEOLOGY 9
Introduction to geological structures - folds, faults, joints and
unconformities- classification, criteria for recognition in the
field and significance in mineral exploration. UNIT V FIELD GEOLOGY
9 Introduction to Geological time scale - mineral resource
distributions and economic importance of Archaen, Paleozoic,
Mesozoic and Cenozoic rocks. TOTAL= 45 PERIODS REFERENCES:

1. Parbin Singh. Geology for Engineers, IBH publications, N.
Delhi. 1991. 2. Arthur Holemess. Principles of Physical Geology,
Thomas Nelson and Sons, USA,

1964. 3. Ford, W.E. Danas Textbook of Mineralogy (4th edition),
Wiley Eastern Ltd.,N. Delhi,

1989. 4. Winter J.D. An Introduction to Igneous and Metamorphic
Petrology,Prentice Hall, N.

Delhi, 2001. 5. Billings, M.P. Structural Geology, Prentice Hall
Inc., N. Jersey, USA, 1972. 6. Krishnan M.S. Geology of India and
Burma, 3rd Edition, IBH Publishers, N.Delhi,

1984. 7. Blyth F.G.H. and de Freitas M.H. A Geology for
Engineers, 7th edition, Elsevier

Publications, 2006. 8. Bell F.G. Engineering Geology, Elsevier
Publications, 2007.
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CE9213 STRENGTH OF MATERIALS L T P C 3 0 0 3 AIM: To study the
fundamental concepts of mechanics of deformable bodies. OBJECTIVE:
Enable the student to understand the behavior of deformable
structural elements, subjected to different types of loading

UNIT I STRESS, STRAIN AND DEFORMATION OF SOLIDS 10 Rigid bodies
and deformable solids Tension, Compression and Shear Stresses
Deformation of simple and compound bars Thermal stresses Elastic
Constants Volumetric strains.

Thin cylinders and shells Deformation of thin cylinders and
shells Stresses on inclined planes Principal stresses and principal
planes Mohrs circle of stress.

UNIT II TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAMS 13
Beams types and transverse loading on beams shear force and bending
moment in beams Cantilevers Simply supported beams and over-hanging
beams.

Theory of simple bending bending formula-bending stress
distribution Load carrying capacity Proportioning of sections leaf
springs Flitched beams Shear stress distribution.

UNIT III TORSION 6 Stresses and deformation in circular and
hollow shafts Stepped shafts- shafts fixed at the both ends
Stresses in helical springs Deflection of helical springs.

UNIT IV DEFLECTION OF BEAMS 8 Double Integration method
Macaulays method Area moment theorems for computation of slopes and
deflections in beams Conjugate beam method. UNIT V ENERGY
PRINCIPLES 8 Strain energy and strain energy density Strain energy
due to axial loads , shear ,flexure and torsion Castiglianos and
Engessors energy theorems. Principle of virtual work Application of
energy theorems for computing deflection in beams Maxwells
reciprocal theorems.

TOTAL= 45 PERIODS TEXT BOOKS:

1. Egor. P.Popov Engineering Mechanics of Solids Prentice Hall
of India, New Delhi 1997

2. Srinath, L.N., Advanced Mechanics of Solids, Tata McGraw Hill
Publishing Company Ltd. New Delhi 1994

3. Bhavikatti Strength of Materials, Vikas Publishing House Pvt
Ltd. New Delhi 2003.

REFERENCES: 1. Junarkar S.B., Mechanics of Structures,
Vol.1.,21st Edition, Charotar Publishing

House, Anand, India, 1995 2. Kazimi S.M.A. Solid Mechanics, Tata
McGraw Hill Publishing Company, New Delhi

1991
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ME9213 BASIC MECHANICAL ENGINEERING FOR MINING L T P C 4 0 0 4
AIM: To prepare the mining engineering students to learn about
Mining Machinery in higher semesters by introducing various aspects
Mechanical Engineering. OBJECTIVES

1. To understand basic concepts of various aspects of Mechanical
Engineering, fields of application, their merits, demerits, and
limitations.

2. To understand basic concepts and principles of thermodynamics
and heat transfer. 3. To understand basic concepts of IC Engines
& air-conditioning and their

applications. 4. To know about the various methods of power
transmission and their applications. 5. To comprehend the
application of Kinematics to Mining Machinery. 6. To be aware of
some machines used in mines.

UNIT I BASIC CONCEPTS OF THERMODYNAMICS AND HEAT TRANSFER 13
Definitions Continuum concept Properties Point and Path functions
Systems Processes Thermodynamic Equilibrium - Laws of
Thermodynamics SFEE - First Law applied to open and closed systems
Steady and Unsteady flow systems - Second Law - Kelvin Planck and
Clausius statements Heat Engines and Heat Pumps Efficiency and COP
Carnot Cycle. Heat Transfer Conduction Fouriers law General
conduction equation in Cartesian coordinates Conduction in
composite walls. Convection Newtons law of cooling Free and Forced
convection Simple empirical correlations. Radiation Laws Stefan
Boltzmann law, Kirchoffs law and Plancks Black body and Grey body
radiation Introduction to Radiation Shields and Gas radiation.

UNIT II IC ENGINES AND AIR CONDITIONING 8 IC Engines
Classification - Construction - Two and Four Stroke engines S I and
C.I engines Carburetion and Fuel Injection Systems Powdered coal as
an alternative to diesel fuel. Air Conditioning Air cycles, Vapour
compression cycle Vapour absorption cycle Psychrometric processes.
Air cooling methods and simple cooling load calculations. Systems
applicable to mining environment.

UNIT III POWER TRANSMISSION 15 Friction Surface contacts Sliding
and Rolling friction Friction drives Friction in screw threads,
bearings, lubrication and Introduction to mechanical and hydraulic
clutches. Rope, Belt and Chain drives - Introduction and simple
calculations. Braking types and applications.Gears Nomenclature,
Laws of gearing, Types of gears including rack and pinion,
Interference, gear trains, Calculation of gear ratios. Couplings -
Types, features and applications. Basic concepts in Hydraulic &
Pneumatic power and devices and their utilisation Simple
calculations.
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UNIT IV KINEMATICS OF MACHINES 12 Mechanisms Basics kinematic
concepts and definitions degree of freedom, mechanical advantage
Transmission angle Description of common mechanisms Quick return
mechanisms, Straight line generators, Dwell mechanisms, Ratchets
and Escapements Universal joints. Displacement, velocity and
acceleration analysis of simple mechanisms Graphical method
velocity and acceleration polygons. Cams and Followers Terminology
and Definitions, Displacement diagrams Uniform velocity, parabolic
and simple harmonic motions. UNIT V ROTODYNAMIC AND VIBRATORY
MACHINES 12 Fans and Compressors Types, Construction, working
principle, Characteristics and Applications. Single stage and
multistage air compressors Intercooling. Simple calculations for
output and efficiency. Vibration Free vibration longitudinal,
transverse and torsional vibrations. Importance of Forced
vibration. Vibrators and Shakers Construction, working principle,
application and limitations. TOTAL= 60 PERIODS HMT Data book to be
permitted TEXT BOOKS 1. Rajput,R.K., Thermal Engineering, 6th
Edition, Laxmi Publications, 2007.

2. Ballaney,P.L., Thermal Engineering, Khanna Publishers, 24th
Edition, 2003.

3. Ambekar A.G., Mechanism and machine Theory, Printic Hall of
India, New Delhi,

2007.

4. Shingly J.E., Pennock G.R. and Uicker J.J., Theory of
Machines and Mechanisms,

Oxford University Press, 2003.

REFERENCES

1. Domkundwar, Kothandaraman, and Domkundwar, A Course in
Thermal

Engineering, Dhanpat Raj & Sons, Fifth edition, 2002.

2. Yunus A. Cengel, Heat Transfer - A Practical Approach Tata Mc
Graw Hill 2004.

3. Nag, P.K., Engineering Thermodynamics, 3rd Edition, Tata Mc
Graw Hill, 2005

4. Thomas Bevan, Theory of Mechanics, CBS Publishers and
Publishers and

Distributers, 1984.

5. Ghosh A. and Mallick A.K., Theory of Mechanisms and Machines,
Affiliated East-

West Pvt. Ltd., New Delhi, 1988
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EE9211 ELECTRICAL DRIVES AND CONTROL L T P C 3 0 0 3 AIM

To provide knowledge in the area of electrical dives and their
control techniques OBJECTIVE To impart knowledge on

I. Basics of electric drives II. Different speed control
methods

III. Various motor starters and controllers IV. Applications

UNIT I INTRODUCTION 9 Fundamentals of electric drives advances
of electric drive-characteristics of loads different types of
mechanical loads choice of an electric drive control circuit
components: Fuses, switches, circuit breakers, contactors. Relay
control transformers. UNIT II SPEED CONTROL OF DC MACHINES 9 DC
shunt motors Speed Torque characteristics - Ward Leonard method, DC
series motor series parallel control solid state DC drives
Thyristor bridge rectifier circuits- chopper circuits. UNIT III
SPEED CONTROL OF AC MACHINES 9 Induction motor Speed torque
Characteristics pole changing, stator frequency variation -
slip-ring induction motor stator voltage variation - Rotor
resistance variation, slip power recovery basic inverter circuits-
variable voltage frequency control. UNIT IV MOTOR STARTERS AND
CONTROLLERS 9 DC motor starters using voltage sensing relays,
current sensing relays and time delay relays - wound rotor
induction motor starters starters using frequency sensing relays -
DOL -starter and auto transformers starter. UNIT V HEATING AND
POWER RATING OF DRIVE MOTORS 9 Load diagram, over load capacity,
insulating materials, heating and cooling of motors, service
condition of electric drive continuous, intermittent and short time
industrial application. TOTAL = 45 PERIODS TEXT BOOKS

1. N.K De and P.K Sen Electric Drives Prentice Hall of India
Private Ltd, 2002. 2. Vedam Subramaniam Electric Drives Tata McGraw
Hill ,New Delhi,2007 3. V.K Mehta and Rohit Mehta Principle of
Electrical Engineering S Chand &

Company,2008

REFERENCES 1. S.K Bhattacharya Brinjinder Singh Control of
Electrical Machines New Age

International Publishers,2002. 2. John Bird Electrical Circuit
theory and technology Elsevier, First Indian

Edition, 2006.
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EC9161 ELECTRONICS ENGINEERING L T P C 3 0 0 3 AIM: To have a
knowledge of basis electronic devices OBJECTIVES: To familiarize
with the fundamentals of

Semiconductors and rectifiers

Transistors and Amplifiers

Signal generators

Linear ICs Digital Electronics

UNIT I SEMICONDUCTORS AND RECTIFIES 9 Classification of solids
based on energy band theory Intrinsic semiconductors Extrinsic
semiconductors P type and N type P N junction VI Characteristics of
PN junction diode - Zener effect Zener diode Zener diode
characteristics Zener diode as a regulator Half and Full wave
rectifiers. UNIT II TRANSISTOR AND AMPLIFIERS 9 Biopolar junction
transistors CB, CE, CC configurations and characteristics Biasing
circuits Fixed bias, Voltage divider bias Concept of feedback
Negative feedback Voltage series feedback amplifier Current series
feedback amplifier Principles of Tuned amplifiers. UNIT III POWER
AND AMPLIFIERS 9 FET Configuration and characteristics FET
amplifier SCR, Diac, Triac, UJT Characteristics and simple
applications. UNIT IV SIGNAL GENERATORS AND LINEAR ICs 9 Sinusoidal
oscillators Positive feedback RC phase shift, Hartley, Colpitts,
Wein bridge oscillators Multivibrators Operational amplifier -
Adder, multipliers, integrator and differentiators. UNIT V DIGITAL
ELECTRONICS 9 Boolean algebra Decoder, Encoder Multiplexer,
Demultiplexer Half and full adders Flip flops - Digital to Analog
and analog to digital converters. TOTAL= 45 PERIODS

TEXT BOOK: 1. Malvino, Electronic Principles, McGraw Book Co.,
1993. REFERENCES: 1. Grob. B and Schultz. M.E., Basic Electronics,
Tata Mcgraw Hill, 2003. 2. Thomas L. Floyd, Electronic Devices,
Pearson Education, 2002. 3. Thomas L. Floyd, Digital Fundamentals,
Pearson Education, 2003.
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AG9214 GEOLOGY LABOROTARY- I L T P C

0 0 2 1 UNIT I IDENTIFICATION OF MINERALS 6 Identification of
physical properties of quartz, feldspar and its varieties,
hornblende, augite, mica, diopside, hypersthene, asbestos, barite,
calcite, fluorite, topaz, tourmaline, beryl, corundum. Study of
Mohs scale of hardness.

UNIT II IDENTIFICATION OF ROCKS 6 Identification and description
of igneous rocks- plutonic, hypabyssal and volcanic type of rocks:
Sedimentary rocks- rudites, arenites, carbonates and argillites :
metamorphic rocks- gneiss, marble, slate, schist, quartzite,
etc.

UNIT III STRUCTURAL GEOLOGY 6 Exercises on structural maps of
geological site and interpretation of geological conditions; 3
point and 4 point bore hole problems to decipher the subsurface
geological conditions for mining of resources. Determination of
stratal thickness. Dip and strike calculations.

UNIT IV GEOLOGICAL MAPS 6 Toposheets, Map scale- types,
preparation and interpretation of contour maps, drainage maps,
outcrop maps, symbols, rock and geological structures, use of
clinometers, brunton compass and knowledge on GPS.

UNIT V GEOLOGICAL FIELD WORK 6 Practical field geological
mapping and report preparation. TOTAL= 30 PERIODS REFERENCES: 1.
Ford, W. E., Mineralogy, Wiley Eastern Limited, 1949

2. Parbin Singh. Engineering and General Geology, Katson
publications house, Delhi.

2000

3. Gokhale,N. W., Manual of Geological maps CBS publishers, N.
Delhi, 1987

4. Lahee, F.H., Field Geology, CBS publishers,N. Delhi 1987.
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CE9214 STRENGTH OF MATERIALS LABORATORY L T P C 0 0 3 2
OBJECTIVES: To study the properties of materials when subjected to
different types of Loading.

1. Tension test on mild steel rod

2. Double shear test on metals

3. Torsion test on mild steel rod.

4. Impact test on metal specimen

5. Hardness test on metals

6. Compression test on helical spring

7. Deflection test on carriage spring

TOTAL = 45 PERIODS EE9220 ELECTRICAL MACHINES & MEASUREMENTS
LABORATORY L T P C 0 0 3 2 1. Study of DC Motors Starters

2. Study of AC Motors Starters

3. Power Measurements in Three-Phase Circuits

4. Swinburns Test

5. Speed Control of DC Motor

6. Load Test on DC Shunt Generator

7. OCC & Load Test on DC Shunt Generator

8. OC and SC Test on Single-Phase Transformer

9. Load Test on Single-Phase Transformer

10. Equivalent Circuit on Three-Phase Induction Motor

11. Load Test on Three-Phase Induction Motor

12. OCC Characteristics of Alternator

TOTAL = 45 PERIODS
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EC9162 ELECTRONICS ENGINEERING L T P C 0 0 2 1 1. VI
Characteristics of PN Junction Diode

2. Characteristics of CE configuration of Transistor

3. Characteristics of uni-junction transistor

4. Characteristics of Silicon Controlled Rectifier

5. Operational Amplifiers Applications - Adder, Multiplier

6. RC & LC Oscillators

7. A/D & D/A Converters

TOTAL = 30 PERIODS

MA9268 STATISTICS AND NUMERICAL METHODS L T P C 3 1 0 4

AIM: To provide the required skill to apply the statistical
tools in engineering problems and give procedures for solving
numerically the different kinds of problems occurring in
engineering and technology OBJECTIVES: To make the students Acquire
knowledge of the concepts of statistical inference Get exposure to
the basic concepts of numerical methods and their applications UNIT
I TESTING OF HYPOTHESIS 9 Sampling distributions - Tests for single
mean, Proportion, Difference of means (large and small samples)
Tests for single variance and equality of variances chi-square test
for goodness of fit Independence of attributes.

UNIT II DESIGN OF EXPERIMENTS 9 Completely randomized design
Randomized block design Latin square design - 22 - factorial
design.

UNIT III SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 9
Newton-Raphson method- Gauss Elimination method Pivoting -
Gauss-Jordan methods Iterative methods of Gauss-Jacobi and
Gauss-Seidel - Matrix Inversion by Gauss-Jordan method Eigen values
of a matrix by Power method . UNIT IV INTERPOLATION, NUMERICAL
DIFFERENTIATION AND NUMERICAL INTEGRATION 9 Lagranges and Newtons
divided difference interpolation Newtons forward and backward
difference interpolation - Approximation of derivatives using
interpolation polynomials - Numerical integration using Trapezoidal
and Simpsons 1/3 rules.
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UNIT V NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 9
Taylors series method - Eulers method - Modified Eulers method -
Fourth order Runge-Kutta method for solving first and second order
equations - Milnes predictor-corrector methods for solving first
order equations - Finite difference methods for solving second
order equation. L = 45 T = 15 TOTAL = 60 PERIODS TEXT BOOKS

1. R.A. Johnson and C.B. Gupta, Miller and Freunds Probability
and Statistics for Engineers, Pearson Education, Asia, 7th edition,
2007 (For units 3, 4 and 5).

2. Grewal, B.S. and Grewal,J.S., Numerical methods in
Engineering and Science, 6th Edition, Khanna Publishers, New Delhi,
2004.

REFERENCES: 1. R.E. Walpole, R.H. Myers, S.L. Myers, and K Ye,
Probability and Statistics for

Engineers and Scientists, Pearson Education, Asia , 8th edition,
2007. 2. M.R. Spiegel, J. Schiller and R.A. Srinivasan, Schaums
Outlines Probability and

Statistics, Tata McGraw Hill edition, 2004. 3. Chapra, S. C and
Canale, R. P. Numerical Methods for Engineers, 5th Edition,
Tata

McGraw-Hill, New Delhi, 2007. 4. Gerald, C. F. and Wheatley, P.
O., Applied Numerical Analysis, 6th Edition, Pearson

Education Asia, New Delhi, 2006. AG9261 GEOLOGY II L T P C

3 0 0 3 AIM: To study about the exploration of economic minerals
OBJECTIVE: To familiarize the students with the economic mineral
deposits and the techniques used to explore such deposits UNIT I
ECONOMIC GEOLOGY 9 Ore forming process, mineral deposits formed
from magmatic, hydrothermal and volcanic process: mechanical
concentration, residual concentration, oxidation and supergene
enrichment. UNIT II ECONOMIC INDIAN MINERAL DEPOSITS 9 Metallic,
non-metallic deposits. Study of graphite, copper, zinc, lead, gold,
iron, manganese, asbestos, mica, gemstone- origin, mode of
occurrence and distribution in India. Origin and occurrence of
industrial minerals- ceramic, refractory, abrasive, glass and paint
industry. UNIT III COAL AND PETROLEUM GEOLOGY 9 Origin, physical
properties, processes, occurrence of coal and its types, petroleum
deposits. Fossil fuel distribution in sedimentary basins of
India.
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UNIT IV SUBSURFACE EXPLORATION 9 Geophysical prospecting methods
- seismic, electrical, magnetic and gravity methods of mineral
prospecting. Location of ore body, coal and petroleum reserves,
subsurface litho-log and 3-D models. UNIT V REMOTE SENSING AND GIS
9 Introduction to aerial and satellite photos and satellite
imageries, identification of photo recognition elements;
applications of remote sensing in geological mapping and mineral
exploration, introduction to GIS.

TOTAL = 45 PERIODS

REFERENCES 1. Bateman, A.M., Economic Mineral Deposits, John
Wiley and Sons, 1956. 2. Krishnaswamy, S. Indian Mineral Resources,
Oxford and IBH Publication Company,

New Delhi, 1984. 3. Bales, R.L., Geology of the Industrial Rocks
and Minerals, Harper Press (India) Ltd.,

Faridabad, 1988. 4. Arogyaswamy, R.N.P. Courses in Mining
Geology, Oxford and IBH Co., New Delhi,

1988. 5. Umapathy, R.M., Text book of Mining Geology, Daltsons,
2002. CE9211 FLUID MECHANICS AND MACHINERY L T P C (Common for
Manufacturing, Mechanical, Mining, and Industrial Engineering) 3 1
0 4

AIM: To comprehend the principles of fluid mechanics and its
application to pipe flow and machines

OBJECTIVES:

The student is introduced to the mechanics of fluids through a
thorough understanding of the properties of the fluids. The
dynamics of fluids is introduced through the control volume
approach which gives an integrated understanding of the transport
of the mass, momentum and energy.

The application of conservation laws to flow through pipes and
hydraulic machines is studied.

UNIT I INTRODUCTION 9 Units and dimensions. Properties of fluids
specific gravity, specific weight, viscosity, compressibility,
vapor pressure and gas laws Capillarity and surface tension, Flow
characteristics: Concepts of system and control volume. Application
of control volume to continuity equation, energy equation, momentum
equation and moment of momentum equation. UNIT II FLOW THROUGH
CIRCULAR CONDUITS 9 Laminar flow through circular conduits and
circular annuli. Boundary layer concepts. Boundary layer thickness.
Hydraulic and energy gradient. Darcy-Weisbach equation. Friction
factor and Moody diagram. Commercial pipes. Minor losses. Flow
through pipes in series and pipes in parallel.
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UNIT III DIMENSIONAL ANALYSIS 7 Dimensions and units:
Buckinghams theorem. Discussion on dimensionless parameters. Models
and similitude. Applications of dimensionless parameters. UNIT IV
ROTODYNAMIC MACHINES 12 Homologous units. Specific speed.
Elementary cascade theory. Theory of turbo machines. Eulers
equation. Hydraulic efficiency. Velocity components at the entry
and exit of the rotor. Velocity triangle for single stage radial
flow and axial flow machines. Centrifugal pumps, turbines,
performance curves for pumps and turbines. UNIT V POSITIVE
DISPLACEMENT MACHINES 8 Reciprocating pumps, indicator diagram.
Work saved by air vessels. Rotary pumps. Classification. Working
and performance curves. TOTAL = 45+15 PERIODS TEXT BOOKS

1. Streeter, V.L. and Wylie, E.B. Fluid Mechanics, McGraw Hill,
1983. 2. Ramamritham, S. Fluid Mechanics, Hydraulics and Fluid
Machines, Dhanpat Rai and

Sons, Delhi, 1988. REFERENCES

1. Kumar, K.L. Engineering Fluid Mechanics (7th Edition) Eurasia
Publishing House (P) Ltd., New Delhi, 1995.

2. Bansal, R.K., Fluid Machines and Hydraulic Machines, Laxmi
Publications (P) Ltd, New Delhi.

CE 9261 SURVEYING I L T P C

3 1 0 4 AIM: To comprehend the principles of Surveying for
efficient field operations OBJECTIVES:

To introduce Surveying and Levelling

To introduce instruments and methods

To offer details of Levelling

To impart knowledge about triangulation and determination of
azimuth of a survey line

UNIT I INTRODUCTION 7 Objectives and general principles of mine
surveying, definitions of plane and geodetic surveying, broad ideas
of the parts and terms common to different survey instruments used
such as telescope, line of sight, line of collimation, level tubes,
vernier, magnetic needle, chain, steel, linen, metallic tapes,
theodolite, striding levels, trough compass, least count,
micrometer levels, clinometers, etc. optical aids and illumination
aids for surveying.
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UNIT II LINEAR MEASUREMENTS 8 Chain surveying, principles,
equipment, ranging, setting and chain lines, chaining on sloping
ground, errors in chaining, use of steel tape and corrections,
catenary taping, corrections to measured lengths, errors in
measurement, metallic, steel tapes, miscellaneous field problems
relating to sighting, taping and both, field notes, record of data,
plotting and computation.

UNIT III ANGULAR MEASUREMENT 8 Construction, testing,
correction/adjustments of angle-measuring instruments-theodolite,
compass dial, angle measurement procedures, corrections, and
computations, plane and rectangular coordinates, relative
applications, sources of error and field checks in traversing,
relative merits and applications of theodolite, fixed, free needle
surveying, etc., limit of precision.

UNIT IV LEVELLING AND PLANE TABLE SURVEYING 10 Construction,
testing and adjustment of levelling instruments levelling practice,
rise and fall, height of collimation, booking, errors,
computations, standards of accuracy.

UNIT V TRIANGULATION AND TRUE NORTH FIXATION 12 Primary,
secondary, tertiary, triangulation, frame work of triangles,
accuracy required, setting up baseline, extension, main and check
base, corrections, angle measurement methods, figure adjustment and
correction, triangles, quadrilaterals, braced-quadrilateral,
polygon, combined figures, computation of triangulation scheme,
transfer coordinates through two, three four point interpolation,
reduction to centre(satellite station) methods, broken baseline
method, common terms and definitions in astronomical surveys
determination of true north, sun/star observations and connection
to triangulation base line. TOTAL : 45+15 PERIODS

TEXT BOOKS

1. Bannister, A. and Raymond, S. Surveying, ELBS, 6th Edition
1992.

2. Kennetkar, T.P. Surveying and Levelling, Vols. 1 and 2,
United Book Corporation, Pune.

3. Punmia, B.C. Surveying, Vols. 1, 2 and 3, Laxmi
Publications

REFERENCE BOOKS

1. Schofield, W. Engineering Survey, Butterworth and Heinmann
Publishers, 5 th edition, 2001.

2. Clark, D. Plane and Geodetic Surveying, Vols.1 and 2. C. B.S.
Publishers and Distributors, Delhi, 6th Edition, 1971.

3. Anderson, J.N. and Mikhail, E.M. Introduction to Surveying,
McGraw Hill Book Company.
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MI9251 MINING MACHINERY I L T P C 3 0 0 3

AIM: To impart knowledge on transport and electrical systems in
mines

OBJECTIVES:

1. To understand the electrical layouts and power distribution
in mine. 2. To study the rope haulage layouts, technical details
and applications. 3. To study the various modes of transport means
and electrical circuits. 4. To study the types of pumps,
installations and design calculations.

UNIT I INTRODUCTION 6 Different types of motive power used in
mines their fields of application, relative merits and demerits;
transmission and distribution of compressed air in mines,
compressed air drills.

UNIT II ROPE HAULAGE 12 Elements of the transport system,
classification and techno-economic indices. Wire ropes
classification, construction, fields of application, rope capping
and splicing; deterioration of rope in use and its prevention;
testing of ropes, selection and maintenance, rope calculations.
Rail Track gauge; layout, curves, turnouts and cross-over, track
maintenance, main features of rolling stock like tubs, mine cars
man riding cars and tipplers; types of rope haulage merits,
demerits and fields of application, constructional features, safety
appliances and rope haulage calculations.

UNIT III OTHER TRANSPORT SYSTEMS 10 Locomotives diesel,
trolley-wire, battery locomotives, constructional features and
safety devices and comparison of different types; underground and
surface battery charging stations and safety measures, locomotive
calculations; shuttle cars, underground trucks, load-haul-dumpers,
SDL vehicles, aerial rope ways, gravity transport, hydraulic and
pneumatic transportation, electric layouts, man-riding systems.

UNIT IV PUMPING 7 Different types of drives, installation and
maintenance of pumps and pipes in shafts and roadways, electrical
layouts, pumping calculations, various sources of water in mines,
design of sumps.

UNIT V MINE ELECTRICAL ENGINEERING 10 Distribution of electric
power in mines, types of mine cables and their fields of
applications, mining switch gears and their installation in
hazardous atmosphere, flame proof enclosures, intrinsically safe
circuits, (examples) safety aspects and signalling, Indian
electricity rules applicable to mines. Mine telephone system and
latest development in mine communications.

TOTAL= 45 PERIODS
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REFERENCES 1. Cherkassky, B.M. Pumps, Fans, Compressors, MIR
Publishers, 1980. 2. Deshmukh, D.J. Elements of Mining Technology,
Vol. I and II EMDEE Publishers,

Nagpur,1989. 3. Walker, S.C. Mine Winding and Transport,
Elsevier, 1988. 4. Karelin N.T. Mine Transport, Orient Longmans, N.
Delhi. 5. Mason, E. Coal Mining Series, Mining Machinery, Virtue
and Company Ltd., London. 6. Statham, I.C.F. Coal Mining, Vol. I,
II, III and IV, Caxton Eastern Agencies, Calcutta.

MI9252 MINE ENVIRONMENTAL ENGINEERING I L T P C 3 0 0 3

AIM: To introduce the various parameters affecting the
underground mine environment, impart knowledge on the prevailing
ventilation systems

OBJECTIVES:

Introduce the components of underground mine atmosphere and
measurement methods and instrumentation.

To impart knowledge on various elements affecting mine
environment.

To study the ways in which ventilation occurs in mines and the
controls associated

To deal with principal laws governing mine ventilation and
various ventilation systems.

UNIT I MINE GASES 12 Occurrence, properties, physiological
effects, detection types of instruments, construction, principle
and limitations, measurement and analysis, methane layering,
methane drainage. UNIT II MINE CLIMATE AND CONTROL 9 Psychrometric
properties of air, sources of heat and humidity in mines and their
effects, heat stress estimation, cooling power of mine air and
methods of improving cooling power including air cooling and
air-conditioning.

UNIT III NATURAL VENTILATION AND AIR CURRENT DISTRIBUTION IN
MINES 8 Natural ventilation, effect of depth, temperature,
pressure, etc. thermodynamic treatment, distribution of air current
in mines splitting, stoppings, regulators, ventilation doors, air
crossings, controlled recirculation, etc.

UNIT IV PRINCIPAL LAWS OF AIR MOVEMENT IN UNDERGROUND 11
Fundamentals of fluid flow and its application in mine ventilation
with special reference to Bernoullis Equation, Reynolds number,
Poisseuilles equation, Atkinsons equation, Karman-Prandtl equation
for rough flows, resistance of mine roadways, friction and shock
resistance, etc.

UNIT V MINE VENTILATION SYSTMS 5 Retrograde and boundary,
ascensional, decensional, homotropal and antitropal ventilation
systems, ventilation in deep and hot mines, remedial measures.
TOTAL = 45 PERIODS
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TEXT BOOKS 1. Mishra, G.B. Mine Environment and Ventilation,
Oxford University Press, 1992. 2. Hartman, H.L. Mine Ventilation
and Air Conditioning, Wiley Interscience publication,

1993.

REFERENCES 1. Hall, C.J., Mine Ventilation Engineering, Society
of Mining Engineers, New

Engineers, New York, Second Edition, 1992. 2. Vutukuri, V.S.,
Mine Environment Engineering, Trans Tech Publishers, 1986. 3.
McPherson, M.J., Subsurface Ventilation and Environmental
Engineering, Chapman

and Hall Publication, London, 1993. AG 9262 GEOLOGY LAB - II
& FIELD WORK L T P C

0 0 3 2 UNIT I ORE GEOLOGY 9 Identification of ores of iron,
manganese, lead, zinc, copper, chrome, aluminum, graphite,
asbestos, ochres, corundum, kyanite, garnet, silimanite,
vermiculite, mica, silica. UNIT II ORE RESERVE 9 Ore reserve
estimation ore assaying reserve calculation UNIT III REMOTE SENSING
9 Study of aerial photographs and satellite imageries. Preparation
of geological and structural maps. UNIT IV GEOPHYSICS AND APPLIED
GEOLOGY 9 Electrical resistivity survey, seismic survey 2 and 3
layer problems. Preparation of panel diagrams. Determination of
engineering properties of rocks, determination of porosity of
rocks. Preparation of weathering profile, RMR, RQD. UNIT V
GEOLOGICAL FIELD WORK 9 Geological mapping of igneous, sedimentary
and metamorphic terrains. Identification of minerals and ores in
the field site. Recognisition of geological structures - fault,
fold joint etc. in the field. TOTAL: 45 PERIODS REFERENCE BOOKS 1.
Bateman, A.M. Economic Mineral Deposits, John Wiley and Sons, 1956.
2. Krishnaswamy, S. Indian Mineral Resources, Oxford and IBH
Publication Company,

New Delhi, 1984. 3. Bell F.G. Engineering Geology, Elsevier
Publications, 2007.
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CE9212 FLUID MECHANICS AND MACHINERY LABORATORY L T P C 0 0 3
2

1. FLOW MEASUREMENT 18 Calibration of Flow Measuring instruments
venturimeter, orificemeter, rotometer. Calibration of flows in open
channels- weirs and notches. Estimation of friction factor in flow
through pipes.

2. PUMPS 15 Determination of performance characteristics of
pumps- centrifugal pumps, submersible pumps, turbine pumps &
positive displacement pumps- reciprocating and gear pumps.

3. TURBINES 12 Determination of performance characteristics of
turbines- reaction turbines & impulse turbines. TOTAL = 45
PERIODS

ME9257 BASIC MECHANICAL ENGINEERING LAB FOR MINING L T P C 0 0 4
2 EXPERIMENTS THERMAL 1. Study of I.C. Engines and Components

2. Performance Test on 4 S Diesel Engine

3. Heat Balance Test on 4 S Diesel Engine

4. Performance test on reciprocating air-compressor

5. Study of refrigeration system

6. Natural and Forced Convection studies

ENGINEERING DESIGN

1. Cam displacement and velocity analysis

2. Whirling of shaft-determination of critical speed of shaft
with concentrated loads

3. Determination of moment of inertia by oscillation method for
connecting rod and

flywheel.

4. Vibrating system spring mass system determination of damping
co-efficient of

single degree of freedom system.

5. Transverse vibration free Beam, Determination of natural
frequency and

deflection of beam.

6. Study of Gears and linkage mechanisms

TOTAL = 60 PERIODS
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MI9253 MINING MACHINERY LAB l L T P C 0 0 2 1 1. Study of
construction of different types of wire ropes 2. Types of rope
cappels used for rope haulages 3. Construction and operation of
compressed air operated drills 4. Study of different types of
haulage systems tensioning

arrangement in endless haulage. 5. Study of haulage clips -
various types of attachments of tubs to

haulage rope 6. Study of haulage track, curves and diamond
crossing 7. Mine tubs and Mine cars construction 8. Study of safety
devices provided of haulage roads 9. Electrical power distribution
in mines, electrical layout for rope

haulages and pumps 10. Study of aerial rope ways
loading/unloading and angle stations 11. Study of safety devices in
locomotives 12. Exhaust conditioning and flame traps 13. Battery
charging station layout 14. Electrical and hydraulic layouts for
longwall faces . TOTAL = 30 PERIODS MI9301 MINE ENVIRONMENTAL
ENGINEERING II L T P C 3 0 0 3

AIM: Impart complete knowledge about planning and design of mine
ventilation system. OBJECTIVES: 1. To study the physics of
mechanical ventilators and the parameters governing their
performance. 2. To study various methods of ventilation data
collection. 3. To study about mine illumination, pollution and
ecological systems. UNIT I MECHANICAL VENTILATION 9 Main mechanical
ventilators, booster fans and auxiliary fans, and their selection,
installation, fan performance, characteristics and testing, fans in
series and parallel, fan drifts and evasees, reversal of air
current, forcing versus exhaust ventilation, ventilation of long
headings including overlap systems. UNIT II VENTILATION SURVEY AND
PLANNING IN MINES 11 Instruments required for ventilation survey,
pressure survey and quantity survey. Calculation of pressure and
quantity requirements, ventilation standards, Ventilation Planning,
Central and Bidirectional Ventilation system, Combined system of
ventilation. Analysis of a simple ventilation system using
Hardy-Cross method, monitoring of mine environment. Principles and
computer applications.
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UNIT III DESIGN OF MINE VENTILATION SYSTEMS 7 Air Distribution
with different mining systems, Design of ventilation systems for
Bord and Pillar, Longwall methods, Design of ventilation systems
for various metal mining methods UNIT IV MINE ILLUMINATION 8
Physics of Light, Light measuring techniques and instrumentation,
Physiological requirements for human vision, Electric safety lamps,
their maintenance and examination, lamp room design and
organisation, lighting from mains, Underground Coal mine
illumination, lighting on mechanised longwall faces and gassy
mines, illumination survey, legislations related to illumination
survey, Application of illumination standards in underground mines
UNIT V LAND, AIR, WATER AND NOISE POLLUTION 10 Pollutants, sources,
hazards, sampling and analysis, standards, instrumentation and
measurement, remedial measures and control. Dispersion of air
pollutants, Textural classification and properties of soil. Noise
Impact Index assessment. Ground vibrations, air blast, miners
diseases, and environmental legislations.

TOTAL = 45 PERIODS

TEXT BOOKS: 1. Hartman, H.L. Mine Ventilation and Air
Conditioning, Wiley Interscience publication, 1999. 2. Mishra, G.B.
Mine Environment and Ventilation, Oxford University Press, 1992. 3.
McPherson, M.J. Subsurface Ventilation and Environmental
Engineering,Chapman & Hall Publication, London, 1993.

MI9302 ROCK MECHANICS AND GROUND CONTROL I L T P C 3 0 0 3 AIM:
To learn the fundamentals of Rock Mechanics and its applications to
Mining OBJECTIVES:

To study about application of Rock Mechanics

Physico-Mechanical properties of rocks, non-destructive testing
methods, time dependent properties of rock

Different types of underground supports, etc.

UNIT I INTRODUCTION 12

Definition of some important terms used in rock mechanics,
application of rock mechanics in mining, introduction to stress
analysis, principal stresses and strains, differential equations of
static equilibrium.

UNIT II PHYSICAL PROPERTIES OF ROCKS AND ROCK INDICES 6

Physical properties of rock density, porosity, moisture content,
permeability, swell index, slake durability index, thermal
conductivity, hardness, durability, Protodyaknov index, impact
strength index, point load index, rock mass classification.
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UNIT III MECHANICAL PROPERTIES OF ROCKS 12

Preparation of test specimens, laboratory determination of
mechanical properties of rocks, compressive strength, tensile
strength, shear strength, modulus of elasticity, Poissons ratio,
triaxial strength of rocks, Mohrs envelope, effect of various
parameters on the strength of rocks, in-situ strength, effect of
joints and fracture on mechanical properties of rocks.

UNIT IV NON-DESTRUCTIVE TESTING AND TIME DEPENDENT 6

PROPERTIES OF ROCKS

Dynamic wave velocities, dynamic elastic constants, their
determination in the laboratory, application in mining, time
dependent properties of rocks, creep, mechanism of creep of rocks
different stages, rheological models.

UNIT V UNDERGROUND SUPPORTS 9

Various methods of roof examination, pressure arch theory,
ground forces and field stresses, mechanism, objectives and
limitations of supports, conventional supports column type, timber
sets, arches, yielding type; rock and cable bolting, rock grouting,
shotcreting, roof stitching, support of shaft bottoms, galleries,
junctions and places of roof falls, design of supports, longwall
powered supports.

TOTAL = 45 PERIODS TEXT BOOKS: 1. Obert, L. and Duvall, W.I.
Rock Mechanics and Design of Structure in Rock, John

Wiley and Sons Inc., New York, 1967. 2. Vutukuri, V.S. and Lama,
R.D. Handbook on Mechanical Properties of Rocks, Vol. I,

II, III and IV, Transtech Publication, Berlin, 1974/78 3. Peng,
S.S. Ground Control, Wiley Interscience, New York, 1987. 4. Brady,
B.H.G. and Brown, S.T. Rock Mechanics for Underground Mining,

Chapman and Hall, 1993 5. Hoek, E. and Brown, S.T. Underground
Excavations in Rocks, Institute of Mining

Metallurgy, London, 1980.

MI 9303 SURVEYING - II L T P C 3 1 0 4

AIM: To train the students on Mine Surveying techniques for
application in underground

as well as surface mines

OBJECTIVES:

1. To study methods of underground traversing and surveys. 2. To
study methods on traversing in metal mines 3. To study the various
modern surveying techniques and instrumentation. 4. To study
methods of contouring and curves layouts.
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UNIT I UNDERGROUND MINE SURVEYING 12 Role of mine surveying in
mineral exploration and mining, aspects of difference between civil
engineering surveys and map projection systems, mine correlation of
mine surveys to national grid. Underground traversing and its
constraints, Correlation of underground and surface surveys by
different methods, by traversing through shafts, assumed bearing,
co-planning, Weiss quadrilateral, Weiss triangle methods,
estimation of errors, correction in steep inclined sights,
maintenance of alignment, gradients, verticality in mine
development openings like Shafts, Raises, Winzes, Drives/Drifts,
Tachometry principles, equipment, methods (stadia, subtence,
tangent), accuracy of stadia work, booking, computations. Transfer
of levels to different horizons.

UNIT II STOPE SURVEYING AND MINE PLANS & SECTIONS 9
Objectives, methods - Tape triangulation, Tying In, Traversing,
Radiation, preparation of stope plans, subsidence surveying.
Preparation of plans, stepped plan, assay section, duties and
responsibilities of a mine surveyor, under Mines Act, statutory
plans and sections.

UNIT III CONTOURING AND CURVE SETTING 7 Methods of contouring,
Contour Gradient, uses of Contours Volume and Earthwork
computation, Elements of underground mine curve and gradient
Simple, compound, reverse and transition curves, setting out of
different curves and related problems.

UNIT IV MODERN SURVEYING METHODS 7

Elements of photogrammetry, application of terrestrial
photogrammetry in mining, use of

laser, introduction to remote sensing and its application to
mining, basic concepts of

construction and use of modern surveying equipment like EDM,
GPS, total survey

station, etc., including application software.

UNIT V PROBLEMS 10 Dip, Strike, faults, gradients, areas &
volumes, Borehole deviation, alignment of mine openings, fixing
centre lines for shafts, sheave wheel raise, machinery foundation,
shaft depth measurement, Determining XYZ co-ordinates in different
directions and horizons, Application of Tacheometry, Correlation of
underground and surface.

TOTAL : 45+15 PERIODS

TEXT BOOK 1. Winniberg, F. Metalliferous Mine Surveying

2. Punmia, B.C. Surveying Vol I and II, Laxmi Publication, New
Delhi, 1991

3. Kenetkar, T.P. Surveying and Levelling, Vol I and Vol II,
United Book

4. Corporation, Poona, 1991.

REFERENCES

1. Mason, E. Coal Mining Series, Surveying, Vol I And Vol II,
Virtue And Company Limited, London.

2. Clark, D. Plane and Geodetic Surveying, Vol I And Vol II, CBS
Publishing Co., 1986. 3. Assur, V.L. and Pilatov, A.M. Practical
Guide to Surveying, MIR Publishers, Moscow

1988. 4. Borshch, V., Komponiets, A., Navitny, G. and Knysh.
Mine Surveying, MIR

Publishers Moscow,1989. 5. Sahni. Advanced Surveying, Lovely
Prakashan, Dhanbad, 1992. 6. Alam Chand. Modern Concept of Mine
Survey, Lovely Prakashan, Dhanbad,1992. 7. Ghatak. S. Mining
Surveying, Lovely Prakashan, Dhanbad, 1990.
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MI9304 SURFACE MINING L T P C 3 0 0 3

AIM: To give the student complete knowledge on layout, design
and planning of opencast mines. OBJECTIVES: 1. To develop an
understanding of surface mining equipments and its operations in a
surface mine. 2. To achieve the ability to classify and select
surface mining methods. 3. To understand the slope failures in a
surface mine and study the concept of waste dump formations. UNIT I
INTRODUCTION 7 Status of surface mining, types of surface mines,
applicability and limitations, compilation of basic data, concept
of stripping ratio, stripping economics, concept of ultimate pit
limits, design of haul roads, elements of surface mine planning.
UNIT II LAYOUT AND DESIGN OF SURFACE MINES 10 Selection of site for
box cut, selection of operating parameters like bench height,
width, slope, etc., Working pit slope and ultimate pit slope,
various modes of slope failures, factors influencing slope
stability, development of opencast mine layouts, stripping methods
using different machinery, Various layout problems and their
solutions UNIT III GROUND PREPARATION METHODS 10 Preparation of the
site Ripping, Drilling and Blasting; Types, operation, selection,
applications and limitations of ground preparation equipments
Rippers, Dozers, Blasthole drills. Mechanics of drilling and
blasting, Types of explosives and accessories used in surface
mines, Design of surface mine blasts, Rock fragmentation, Safety in
blasting and environmental protection. UNIT IV EXCAVATION SYSTEM IN
SURFACE MINES 9 Selection criteria for excavation / loading and
material transport equipment used in surface mines. Classification,
construction, capacity, operation and application of different
types of excavating / loading equipment used in surface mining
projects - Shovels, Draglines, Front end loaders, Scrapers, Bucket
wheel and bucket chain excavators, Surface miners. Placer mining
and hydrulicking. Safety in surface mines. UNIT V TRANSPORT AND
WASTE DUMPS 9 Scope and application of different modes of transport
system in surface mines Trucks, Conveyors (shiftable and
high-angle), Aerial ropeways, Rail transport and Pipeline transport
systems. Scope and application of in-pit crushers in surface mines.
Types of waste dump internal and external; dump formation methods
and corresponding equipment; Dump stability and stabilisation
measures. TOTAL = 45 PERIODS TEXT BOOKS: 1. Kennedy, B.A., Surface
Mining 2nd Edition, SME, New York, 1990. 2. Hartman H.L.,
Introductory Mining Engineering, John Wiley and Sons, 2002. 3.
Hartman, H.L. (Ed.), SME Mining Engg. Handbook Vol. I and II,
Society for Mining, Metallurgy, and Exploration, Inc., Colorado,
1992. 4. Pfleider, E. P, Surface Mining, 1st Edition, New York,
1968. 5. Konya, C.J. and Walter, E.J., Surface Blast Design, New
Jersey, 1990. 6. Rzhevsky V., Open pit Mining Operations, Mir
Publications, 1971.
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REFERENCES: 1. Amitosh De, Heavy Earth Moving Machinery, Lovely
Prakashan, Dhanbad, 2000. 2. Hustrulid, W. and Kuchta, M, Open Pit
Mine Planning & Design, Vol. 1, Fundamentals, Balkema,
Rotterdam, 1998. 3. Singh, R.D., Principles and Practices of Modern
Coal Mining, New Age International (P) Ltd., Publishers, 1997. 4.
G.B.Mishra, Surface Mining, Dhanbad Publishers, Dhanbad, 1990. 5.
Hustrulid, W. A., Mccarter, M. K., And Van Zyl, D. J. A., Ed.,
Slope Stability in Surface Mining, Littleton, 2000. 6. Hoek, E.,
and Bray, J. W., Rock Slope Engineering, 3rd edition., Institution
of Mining and Metallurgy, London, 1974. 7. Das, S.K., Surface
Mining Technology, Lovely Prakashan, Dhanbad, 1994.

MI9305 UNDERGROUND METHODS OF MINING (COAL) L T P C 3 0 0 3

AIM: To study about the different methods of working and winning
Coal. OBJECTIVES: To study the development of panels and extraction
of coal in Bord and Pillar method To study the Longwall advancing
and retreating methods To study the various special methods of
winning coal UNIT I INTRODUCTION 7 Status of coal industry and
deposit factors affecting choice of mining methods, classification
of mining methods, grading and analysis of coal.

UNIT II BORD AND PILLAR METHOD-DEVELOPMENT 9 Design and
development of a district, bord and pillar, room and pillar
methods, with conventional and continuous mining techniques; panel
system.

UNIT III BORD AND PILLAR METHOD EXTRACTION 8 Pillar extraction
by caving and stowing methods; mechanised extraction of pillars,
shaft pillar extraction, systematic supports, surface, underground
and face arrangements for stowing.

UNIT IV LONGWALL METHOD 8 Advance and retreat methods,
continuous and cyclic systems, extraction with different
machines-ploughs, shearers, design of longwall workings, optimum
length of face, size of panel, gates, support system, personnel,
organistion and safety measures, salvaging in longwall.

UNIT V SPECIAL METHODS OF WORKING 13 Problems of working thick
& thin seams, multi slices, sublevel caving, horizon mining,
gallery blasting method, contiguous seam working, working steeply
inclined seams, working under surface structures and seams liable
to spontaneous heating, outburst and bumps, etc. hydraulic mining,
Wongawali, shortwall, underground coal gasification, shield
mining.

TOTAL = 45PERIODS
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REFERENCES 1. Singh, R.D. Principles and Practices of Modern
Coal Mining, New Age International

(P) Ltd., Chennai, 1994. 2. Singh, T.N.Singh, Underground
Winning of Coal Oxford & IBH Publishing Co. Ltd.,

1992 3. Mathur, S.P., Coal Mining in India, M.S. Enterprises,
Bilaspur, 1999 4. Das S.K., Modern Coal Mining technology, Lovely
Prakashan, Dhanbad 1994 5. Singh T.N., Dhar, B.B. Thick Seam
Mining, Problems and Issues, Oxford & IBH

Publishers, 1992 6. Mathur, S.P., Mining Planning for Coal.,
M.G. Consultants, Bilaspur, 1993 7. Peng S.S., and Chiang, H.S.,
Longwall Mining, John Willey and Sons, New York,

1992. 8. Szwilski and Richards M.J., Underground Mining Methods
and Technology, 1987. 9. Internet: www.miningindia.com

EE9361 INSTRUMENTATION ENGINEERING L T P C 3 0 0 3 AIM: To study
the basic instrumentation methods OBJECTIVE: To have a knowledge
of

Electronic Instruments

Pressure measurements

Flow measurements

Vibration, Viscosity and Humidity Level measurement

Various analyzers UNIT I ELECTRONIC INSTRUMENTS 9 CRO- Storage
oscilloscope - Digital voltage meter (DVM) -Digital multi meter -
XY Recorder, Strip chart recorder - Digital recording- Data logger
- Introduction to virtual instrumentation.

UNIT II PRESSURE MEASUREMENTS 9 Unit of Pressure - Manometers-
Different types, - Elastic type pressure gauges - Bourdon tube -
Bellows - Diaphragm - Elastic elements with L VDT and strain gauge
- Capacitive type pressure gauge - Measurement of vacuum - McLeod
gauge - Thermal conductivity gauge - lonisation gauge.

UNIT III FLOW MEASUREMENTS 9 Flow meters - Variable head type
flow meter - Orifice plate - Venture tube - Positive displacement
flow meter: Nutating disc, Reciprocating piston, oval gear and
helix type flow meter - Rota meter - Mass flow meters.

UNIT IV VIBRATION, VISCOSITY, HUMIDITY, LEVEL MEASUREMENT 9
Mechanical type vibration measuring instruments - Seismic
instruments as an accelerometer - Vibrometers - Viscosity - Saybolt
viscometer. Humidity - Hot wire electro type hygrometer - Dew cell-
Electrolysis type hygrometer.
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UNIT V ANALYSERS 9 Dissolved Analyzer: Conductivity meter - pH
meter - Dissolved oxygen analyser - Sodium analyser - Silica
analyser - Turbidity meter - Gas analyser - NOx analyser - H2S
analyser- CO and CO2 monitor, Dust & Smoke measurement. TOTAL :
45 PERIODS TEXT BOOKS: 1. Alan S. Morrris. Principles of
Measurement and Instrumentation, Print ice- Hall of

India Pvt., Ltd. New Delhi, 1999. 2. Ernest O Doeblin.
Measurement Systems Application & Design, Tata McGraw Hill

Publishing Co., New. Delhi, 1999

REFERENCES: 1. Murthy, D.V.S. Transducers and Instrument and
Instrumentation, Prentice Hall of

India Pvt. Ltd. New Delhi. 2. Patranabir, D. Principle of
Industrial Instrumentation, Tata McGraw Hill Publishing

Co., New Delhi 1999. 3. Jain, R.K. Mechanical and Industrial
Measurements, Khanna Publishing, New Delhi,

1999. 4. Liptak B.G. Instrumentation Engineers Hand Book
(Measurement), Chilton Book Co.,

1994.

CE9312 SURVEY LABORATORY I L T P C 0 0 4 2 1. To study and
understand the parts and terms common to different survey

instruments such as chains, different types of tapes, prismatic
compass, trough compass, and to learn to measure distance and
magnetic bearing.

2. To fix a closed traverse on the ground, measure the length
with a steel tape and magnetic bearing of the sides using a miner's
dial, calculate the included angles, testing permanent adjustments
of a theodolite. .

3. To learn the use of different types of theodolites, testing
permanent adjustments of a theodolite, layout of a closed traverse,
calculate the partial and total coordinates, closing error,
distribute the closing error applying Bowditch rule and recalculate
the coordinates - calculate the magnetic bearings of the lines,
heights and distances, exercises.

4. Study of levels- establishing the difference in levels
between points using both rise and fall and height of collimation
methods.

5. To carry out leveling on a given line and prepare
longitudinal section, run a fly level between two far off points
and calculate the difference in height.

6. Measurement of base line, applying corrections, conduct a
triangulation survey of a figure involving a braced quadrilateral
and adjust the angles - calculation of true bearing, measure and
compare with check base.

7. To study plane table and its accessories to carry out the
plane table survey of the area using radiation, intersection,
traversing and resection methods, two point problem and three point
problems of plane table surveying.

TOTAL = 60 PERIODS
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MI9307 MINE ENVIRONMENTAL ENGINEERING LAB I L T P C 0 0 2 1 1.
Determination of psychrometric properties of air.

2. Study of mine flame safety lamp, gas testing with flame
safety lamp.

3. Mine air sampling and detection of various mine gasses, like,
methane, carbon

monoxide (CO), etc.

4. Determination of percentage of mine gasses using
chromatograph and other

methods.

5. Measurement of cooling power by Kata thermometer.

6. Study of centrifugal fans and fan characteristics.

7. Study of axial flow fan and fan characteristics.

8. Study of air-reversal arrangement in mine fans.

9. Study of pressure survey and quantity survey in mines using
velometer, anemometer

and barometer.

10. Study of electric cap lamps and lamp room layouts.

11. Illumination Survey.

TOTAL = 30 PERIODS

MI9308 PRACTICAL TRAINING I L T P C 0 0 0 1 The Mining of
mineral deposits including coal and lignite by surface and open-pit
mining methods is being increasingly adopted all over the world. In
fact more than 60% of the total production is from this branch of
mining engineering. The Students undergo training in open-pit mines
in India, during the summer vacation at the end of the IV Semester
for a period of 4 weeks. The students have to submit a report on
the training which would be evaluated during the ensuing V
Semester. This carries a total of one credit during the V Semester.
Evaluation would be done by a faculty or a group of faculty on
different marking heads such as training, viva voce report etc., or
other approved evaluation systems. Normally a student is not
permitted to withdraw from this practical training. In case of
unforeseen circumstances / valid reasons, if he could not undergo
the training as scheduled, on the recommendation of the Head of the
Department and approval by the competent authority, the student may
be permitted to undergo practical training I in place of practical
training II at the end of VI Semester before proceeding to VII
Semester. Consequently practical training II would be undergone at
the end of VIII Semester. The decision of the competent authority
is final.


	
32

MI9309 TECHNICAL SEMINAR - I L T P C 0 0 2 1 To enrich the
communication skills of the student and presentations of technical
topics of interest, this course is introduced. In this course, a
student has to present three Technical papers or recent advances in
engineering/technology that will be evaluated by a Committee
constituted by the Head of the Department.

TOTAL = 30 PERIODS

EE 9362 INSTRUMENTATION ENGINEERING LAB L T P C 0 0 2 1

1. Familiarization of Basic measuring instruments

2. Study of various Bridge circuits

3. Study of amplifiers, A/D converters

4. Study of active filters

5. Study of strain gauge circuits.

6. Study of characteristics of LVDT

7. Study of RTD and vibrating wire instruments

8. Study of Thermo couple and LDR

9. Study of Pressure to current converters.

TOTAL = 30 PERIODS
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ME9362 INDUSTRIAL MANAGEMENT L T P C 3 0 0 3 AIM: To provide a
clear understanding of basic management principles that leads to
corporate building. OBJECTIVE: To deliver the principles of
management, functions of management, organizational structure and
dynamics, modern concepts of Industrial Management.

UNIT I INTRODUCTION 9 Technology Management Definition -
Functions Evolution of Modern Management Scientific Management
Development of Management thought. Approaches to the study of
Management, Forms of Organization Individual Ownership Partnership
Joint Stock companies Co-operative Enterprises Public sector
Undertakings, Corporate Frame Work Share Holders Board of Directors
Committees Chief Executive Line and Functional Managers,
Constraints Environmental Financial Legal Trade Union.

UNIT II FUNCTIONS OF MANAGEMENT 9 Planning Nature and Purpose
Objectives Strategies Policies and Planning Premises Decision
Making Organizing Nature and Process Premises Departmentalization
Line and staff Decentralization Organizational culture, Stating
selection and training Placement Performance appraisal Career
Strategy Organizational Development. Leading Managing human factor
Leadership communication, Controlling Process of Controlling
controlling techniques, productivity and operations management
Preventive control, industrial safety. UNIT III ORGANIZATIONAL
BEHAVIOUR 9 Definition Organization Managerial Role and functions
Organizational approaches, individual behaviour causes
Environmental Effect Behaviour and Performance, Perception
Organizational Implications. Personality Contributing factors
Dimension Need Theories Process Theories Job satisfaction. Learning
and Behaviour Learning Curves, Work Design and approaches. UNIT IV
GROUP DYNAMICS 9 Group behaviour Groups Contributing factors Group
norms Communication Process Barriers to communication Effective
communication leadership formal and informal characteristics
Managerial Grid Leadership Role in Group Decision, Group Conflicts
Types Causes conflict Resolution inter group relations and conflict
organization centralization and decentralization Formal and
informal Organizational Structures Organizational change and
Development Change Process Resistance to change Culture and
Ethics.

UNIT V MODERN CONCEPTS 9 Management by objectives (MBO)
Management by Exception (MBE), Strategic Management Planning for
Future direction SWOT analysis Evolving development strategies,
information technology in management Decision support system
Management Games Business Process Re-engineering (BPR) enterprises
Resource Planning (ERP) Supply Chain Management (SCM) Activity
based management (ABM) Global perspective Principles and Steps
Advantages and disadvantages. TOTAL= 45 PERIODS
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TEXT BOOK 1. Herald Knottz and Heinz Weihrich, Essentials of
Management, McGraw Hill

Publishing Company, Singapore International Edition, 1980.

REFERENCES 1. S.Chandran, Organizational Behaviours, Vikas
Publishing House Pvt.Ltd., 1994. 2. Ties,AF. Stoner and R.Edward
Freeman, Management, Prentice Hall of India

Pvt.Ltd., New Delhi 110011, 1992. 3. Joseph J. Massie,
Essentials of Management, Prentice Hall of India Pvt.Ltd.,
1985.

MI9351 MINING MACHINERY II L T P C 3 0 0 3 AIM: To impart
knowledge on Winding and Coal Face Machinery. OBJECTIVES: To
understand the functioning of winding engines and other winding
accessories To study surface and pit bottom layouts To study
various coal face machinery, face haulage systems and conveyors

UNIT I WINDING ENGINES 10 Winding systems, drum winders, drives,
mechanical braking of winders, safety devices in winding, over wind
and overspeed protection, Koepe and multi-rope friction winding,
electrical layouts. Duty cycles of drum winders of different drum
cross sections. Special problems of deep shaft winding.

UNIT II WINDING ACCESSORIES 9 Head gear and their design, head
sheave, cages and skips, suspension gear, shaft fittings and
appliances guides, keps, etc., signalling system, winding
calculations.

UNIT III SURFACE AND PIT BOTTOM LAYOUTS 6 Mine car circuits at
the surface and pit bottom, creepers, skip winding loading and
discharge arrangements.

UNIT IV COAL FACE MACHINERY 11 Construction, salient mechanical
and electrical features and operations of coal drills and their
control panels, coal cutters, different types of mechanical loaders
coal ploughs, cutter loaders and continuous miners; development
road headers in face mechanisation, longwall mining equipment,
electrical and hydraulic layouts; condition monitoring of mining
machinery for underground and opencast miens and ore handling
plants.

UNIT V FACE HAULAGE AND CONVEYORS 9 Scraper chain conveyors,
AFCs, belt conveyors, shaking and vibrating conveyors, armoured
flexible conveyors, electrical layouts.

TOTAL = 45 PERIODS
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REFERENCES 1. A Cummings, A.B. and Given, I.V. SME Mining Engg.
Handbook Vol .I and II, New

York, 1992. 2. Mason, E. Coal Mining Series, Surveying, Vol I
and II, Virtue and Company Limited,

London, 1985. 3. Cherkassky, B.M. Pumps, Fans, Compressors, MIR
Publishers, 1980. 4. Department of Mining Engineering, Anna
University, Chennai Regulations - 2008 5. Deshmukh, D.J. Elements
of Mining Technology, Vol. I, II and III, EMDEEE

Publishers, Nagpur, 1979. 6. Alemgren G., Kumar U., and Vagenas
N. Mine Mechanisation and Automation, A.A.,

Balkema Publication, 1993. 7. Walker, S.C. Mine Winding and
Transport, Elsevier, 1988.

MI9352 UNDER GROUND MINING METHODS (METAL) L T P C 3 0 0 3

AIM: To impart detailed knowledge about metal mining methods and
technology. OBJECTIVES: 1. To introduce concepts of metal mining
and metal mining terminology. 2. To study development and
operations of metal mines.

3. To study about special methods of metal mining methods.

UNIT I BASICS 6 Characteristics of metalliferous deposits; metal
mining terminology; scope and limitations

of metal mining., exploration, estimation of block wise and mine
wise reserves and actual production a comparison. UNIT II MINE
CONSTRUCTION 10

Determination of basic parameter, sequence of extraction,
production programming, and optimum haulage/ore pass/level
interval, production capacity determination. Unit operations- X
cuts, drives, drifts, shaft bins, winzes, raises, stope
preproduction development operations, support of openings,
arrangement for ore handling. UNIT III STOPING I 10

Classification of stoping methods; factors influencing selection
of stoping methods; stopes with natural support, stopes with
additional supports, timber supported systems, caving methods-
general ore body requirements, reasons for adoption, applicability,
stope layout, design, equipment selection. UNIT IV STOPING II
12

Details of methods open stopes, cut & Fill, undercut &
fill, sublevel stoping, caving methods-block caving, sublevel
caving ,top slicing details of stope unit operations like drilling,
blasting etc., stope ore handling ,support of stopes , underground
face arrangement for back filling, typical case studies and
layouts.
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UNIT V SPECIAL APPLICATIONS 7 Special aspects of deep mining,
mining narrow veins, contiguous veins, remnant pillars,

shaft pillars, faulted /geologically disturbed blocks its
problems, method, safety precautions, ground control, solution
mining. TOTAL = 45 PERIODS

REFERENCES 1. Cummings,A.B.And Given,I,V., SME Mining
Engg.Handbook Vol.I And II, Society Of

Mining Engineers Of American Institute Of Mining, Metallurgical,
Petroleum Engineers Inc., New York 1992.

2. Hartman, H.L., Introductory Mining Engineering, John Wiley
and Sons, New York, 1987.

3. Hustrulid, W.A.Ed., Underground Mining Methods Handbook
Society of Mining Engineering, AMIE, New York, 1990.

MI 9353 ROCK MECHANICS AND GROUND CONTROL II L T P C 3 0 0 3
AIM: To impart knowledge on various approaches used in tackling
mining problems.

OBJECTIVES: 1. Introducing the various instrumentation and
measurement methods. 2. To study the theories of failure and
approaches used for openpit and underground

designs.

UNIT I INSTRUMENTATION AND STOWING/FILLING 14 Conventional
testing machines and servo-controlled stiffness testing machines,
load cells, strain gauges, flat jacks, convergence indicators,
anchorage testing equipment, sag bolts, etc, in situ measurements.
Principal methods of stowing, collection, preparation and transport
of materials, surface, underground and face arrangements, design of
stowing plants.

UNIT II THEORIES OF FAILURE OF ROCKS AND PIT SLOPE STABILITY 11
Different theories of failure of rocks, modes of failure -
Griffith, Coulumb, Navier, Mohrs, Hoek-Brown, etc. Approach to
slope stability, slope parameters, Geological and
physico-mechanical parameters affecting slope stability, effect of
water pressure, determination of factor of safety, introduction to
methods of failure analysis. UNIT III DESIGN OF UNDERGROUND
WORKINGS 9 Stress distribution in underground workings, design of
underground openings, measurement of rock movements, engineering
rock mass classification, rock load assessment and support design,
introduction to numerical methods of geomechanics; scaled model
studies principles of modeling and model material and testing.

UNIT IV PILLAR DESIGN AND ROCK BURST 6 Strength of pillars,
barrier and shaft pillars design load estimation, factor of safety,
various formulae, rock burst, bumps.

UNIT V SUBSIDENCE 5 Theories of subsidence, factors affecting
subsidence, subsidence surveys, subsidence prediction techniques,
subsidence control surface and underground measures, pseudo-mining
damage.

TOTAL : 45 PERIODS
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REFERENCES 1. Obert, L. and Duvall, W.I. Rock Mechanics and
Design of Structure in Rock, John

Wiley and Sons Inc., New York, 1967. 2. Vutukuri, V.S. and Lama,
R.D. Handbook on Mechanical Properties of Rocks, Vol.I,

II, III and IV, Transtech Publication Berlin, 1974/78. 3. Brady,
B.H.G. and Brown, S.T. Rock Mechanics for Underground Mining,
Chapman

and Hall, 1993. 4. Hoek, E and Brown, E.T. Underground
Excavations in Rocks, Institute of Mining

Metallurgy, London, 1980. 5. Peng, S.S. Ground Control, Wiley
Interscience, New York, 1987. 6. Jumkis,
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