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Scheme of Teaching and Examination and Syll
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - Il

TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TE CHNIQUES
(Common to all Programmes)

Course Code 18MAT31 CIE Marks 40
Teaching Hours/Week (L: T:P) (2:2:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
e To have an insight into Fourier series, Fouriemdfarms, Laplace transforms, Difference equatior

and Z-transforms.
« To develop the proficiency in variational calcuarsd solving ODE'’s arising in engineering
applications, using numerical methods.

Module-1

Laplace Transform: Definition and Laplace transforms of elementargctions (statements only). Lapla
transforms of Periodic functions (statement onhyd anit-step function — problems.

Inverse Laplace Transfornt Definition and problems, Convolution theorem indf the inverse Laplac
transforms (without Proof) and problems. Solutibiireear differential equations using Laplace tfanss.
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Module-2

Fourier Series Periodic functions, Dirichlet's condition. Foeriseries of periodic functions perié and
arbitrary period. Half range Fourier series. Prattharmonic analysis.

Module-3

Fourier Transforms: Infinite Fourier transforms, Fourier sine and cesitransforms. Inverse Fouri
transforms. Problems.

Difference Equations and Z-Transforms: Difference equations, basic definition, z-transfateiinition,
Standard z-transforms, Damping and shifting rul@sal value and final value theorems (without pfpoand
problems, Inverse z-transform and applicationsteesdifference equations.

Module-4

Numerical Solutions of Ordinary Differential Equations(ODE’s’:

Numerical solution of ODE'’s of first order and fidegree- Taylor's series method, Modified Eulensthod
Runge -Kutta method of fourth order, Milne’s andafuBash forth predictor and corrector method
derivations of formulae)-Problems.

No

Module-5

Numerical Solution of Second Order ODE’s Runge-Kutta method and Milne’s predictor and otioe
method. (No derivations of formulae).

Calculus of Variations: Variation of function and functional, variation@iroblems, Euler's equatiof
Geodesics, hanging chain, problems.

n

Course outcomes At the end of the course the student will be able t
» CO1: Use Laplace transform and inverse Laplacestoam in solving differential/ integral equatic
arising in network analysis, control systems arpfields of engineering.
e CO2: Demonstrate Fourier series to study the bebawf periodic functions and their applications
system communications, digital signal processirdfaaid theory.
* CO3: Make use of Fourier transform and Z-transfeonilustrate discrete/continuous function arisi
in wave and heat propagation, signals and systems.
. CO4: Solve first and second order ordinary ddfgral equations arising in engineering proble
using single step and multistep numerical methods.
e COb5:Determine the externals of functionals usioglculus of variations and solve proble
arising in dynamics of rigid bodies and vibratioraalysis.
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Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.




There will be two full questions (with a maximumfofir sub- questions) from each module.
Each full question will have sub- question coveréighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

Sl. Title of the Book Name —of the Name of the Publisher Edition and
No. Author/s Year
Textbooks
1 Advanced EngineeringE. Kreyszig John Wiley & Sons 10" Edition,
Mathematics 2016
2 Higher Engineering Mathematics B. S. Grewal Khanna Publishers 44" Edition,
2017
3 Engineering Mathematics Srimanta Pal et al| Oxford University| 3® Edition, 2016
Press

Reference Books

1 Advanced EngineeringC. Ray Wylie,| McGraw-Hill Book Co | 6™ Edition, 1995
Mathematics Louis C. Barrett

2 Introductory Methods of S.S.Sastry Prentice Hall of India | 4™ Edition 2010
Numerical Analysis

3 Higher Engineering Mathematicg B.V. Ramana McGraw-Hill 11" Edition,2010

4 A Textbook of Engineering N.P.Bali and| Laxmi Publications 6™ Edition, 2014
Mathematics Manish Goyal

5 Advanced EngineeringChandrika Prasagd Khanna Publishing, | 2018
Mathematics and Reena Garg

Web links and Video Lectures:

A OWNPF

. http://nptel.ac.in/courses.php?disciplinelD=111

. http://www.class-central.com/subject/math(MOPCs
. http://academicearth.org/
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - llI
ELEMENTS OF MINING ENGINEERING
Course Code 18MN32 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course objectives:
* To understand the basic concept of mining induistmelation to national economy and infrastruct
building.
* To be familiar with the various methods for openinpgof deposits.
* To understand the technical details of various opérations involved in shaft sinking.
* To learn various methods of shaft sinking and Tlingenethods
* To be familiar with the various types of Mine sugpo

ure

Module-1

Introduction to Mining Engineering: Significance to mining industry in national econoanyd infrastructure

building, basic mining terminologies, stages in enlife cycle, geo-technical investigations, clasatfion of
mining methods and their selection criteria.
Opening up of DepositsTypes, size and location of entries into undergdotwal and other minerals.

Module-2

Shaft Sinking Operation: Preliminary geo-technical investigations for a shsafiking, surface arrangemer
for sinking shafts and equipment. Unit-operatiomsdiolling, blasting, mucking; temporary and perreah
lining. Construction of insets and shaft stations.

Special and Mechanized Methods of Shaft SinkingMethods of sinking shaft in water-logged, pressadi
strata in loose and running soils. Mechanized stiakting, shaft borers and drop raise method. Neec
widening and deepening of operating shafts. Differaeethods for widening and deepening shafts- syofe
operation, equipment and manpower needed. Numeeilzéd to shaft sinking.

N

Module-3

Development of Workings: Drivage of cross cuts, drifts, inclines and raisgsonventional and mechaniz
methods. Calculation of OMS. Arrangements for \atiins, supports, lightings, transportations arairéges
Drilling patterns for underground coal mines anddivack mines.

1%
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Module-4

Mine Support Systems:Types of support: timber, prop, chock/cog, cross bancrete, steel and hydrau
supports. Yielding and rigid supports. Fore polimmpf stitching, roof bolting, applicability, adviages anc
limitations of various supports. Systematic suppales.

ic

Module-5

Tunneling Methods : Conventional Method: drilling and blasting mathdypes of drill patterns, blasting a
transportation of muck. Mechanized Method: comdiom and working principle of tunnel boring maahjr
applicability, advantages and limitations of tunbeting machine.

Shield Tunneling Method: construction and workimimpg@iple, applicability, advantages and limitations

nd

Course outcomes At the end of the course the student will be abie t
* The students will gain technical knowledge on stagfemining and methods of development.

» They will be able to design various drilling patteused in drivage of adit, shaft, incline, driva®ss-
cut and tunnel.
* They will be able to identify, formulate and sokmgineering problems in shaft sinking.

» They will possess ability to use the techniquesissland modern engineering tools necessary foremi

development practice.




Question paper pattern:
The question paper will have ten full questionsyiag equal marks.

Each full question will be for 20 marks.
There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question coveratighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbook/s
1 Elements of Mining Technology,| D. J. Deshmukh Vidyasewa Prakashan, | 7th Ed, 1996.
vol. | Nagpur
2 Introductory Mining Engineering| Hartman H.L Jomley Sons 1st Ed. 2004
Reference Books
3 Underground mining methods | W.A.Hustrulid | S.M.E. of the American 1982
handbook institute of mining
metallurgical and petroleum
Endineers inc, New Yor
4 Drilling & Blasting Carlos Lopez
Jimeno




B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BaisEducation (OBE)

SEMESTER - 1lI
MINE SURVEYING — |
Course Code 18MN33 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
« To measure distance and directions by chain, cosroad plane table surveying.

e To compute areas and volumes.
e To be familiar with various types of leveling ingtnents, temporary adjustment of leveli
instruments and to learn various methods of deteatiain of RL.

e To use theodolite instrument to measure angle.

Module-1

Surveying: Definition, objective, classification and principlef surveying.
Linear Measurement: Instruments for measuring distances; Ranging amihdasurvey lines; Chai
surveying — principle, field work, off-sets, boogiand plotting, obstacles in taping.

Module-2

Angular Measurement: Bearing of lines; Rectangular coordinate systersseltials of the micro-opti
theodolite; Measurement of horizontal and vertaagles; Temporary and permanent adjustments; it
traversing; Computation of co-ordinates; Adjustmantraverse.

0

Module-3

Levelling: Definition & terminology; Levelling instruments tgs - tilting, auto set and digital leve
Levelling staves; Different types of levelling -ffdrential, profile, cross-sectional and reciprotalelling;
Booking and reduction methods; Underground levgjliremporary and permanent adjustments of levels.

2]

Module-4

Contours: Contour, contour interval and characteristics, méth— direct and indirect, interpretation
arithmetic and graphical method, uses of contours.
Plane Table Surveying:Methods

Module-5

Computation of Areas: General methods for regular & irregular boundar@sea computed from mg
measurements, construction & uses of planimetebl&ms

Computation of Volumes: General methods of calculation of volumes for Enkipaents and cuttings, sp
levels, volume from contour plans & capacity ofee®irs & volume of borrow pits. Problems

p

Course outcomes At the end of the course the student will be abie t
* The students will be able to apply technical knalgke on linear measurements by chain, t:
compass and plane table surveying.
» The students will possess ability to identify, fodate, and solve engineering problems in leveling.
» The students will possess ability to determine esgking theodolite.
* The students will possess ability to use the tepkes, skills and modern engineering tools neces
for mine surveying.

ape,
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Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

» There will be two full questions (with a maximumfofir sub- questions) from each module.

» Each full question will have sub- question coveriighe topics under a module.

» The students will have to answer five full quessioselecting one full question from each module.




S| Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook/s

1 Surveying Vol. | & Il B.C.Punmia Laxmi publicatis 1999

2 Surveying & Levelling Rangwala Charotar pub. Hopst. 2014
I tel

Reference Books

3 Surveying Vol. | S.K.Duggal Tata McGraw Hill 2000
Publications, New Delhi,

4 Surveying & Levelling Vols | & | Kanetkar and

Kulkarni




B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BaisEducation (OBE)

SEMESTER - I
MECHANICS OF MATERIALS
Course Code 18MN34 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* To understand the basic concepts of mechanics w@rials, which is the base of rock mechanics.
¢ To know the relation between stress, strain andide different elastic constants.
* To analyze stresses and strains at any point iatarral with various stress conditions.
* To draw the bending moment and shear force diagnaanto find out bending and shear stresse
any point in a cross section of the beam.
» To understand the concept behind torsion.

Module-1

Stress and Strain Definition of Stress, Strain and Stress-straiatiehs, Mechanical behaviour of materig
Linear elasticity, Young's modulus of elasticitydaRoisson's ratio, Stress-Strain curves in tenomMild
steel, Cast iron and non-ferrous metals. Bars afoun cross section, varying cross section :
discontinuous/stepped cross section, Extensioro/t&ting under point (axial) load, body force (se#ight),
temperature change, Compound bars, Composite 8gchimerical examples.

Module-2

Compound Sress: Uniaxial, Biaxial, General 2D stress state, Dd¢ifom of Plane stress and Plane st
states, Stresses on inclined sections, Principegsas, Principal planes, Principal axes, Maximboeasstress
Mohr's circle, Numerical examples. Expression falwhetric strain, Elastic constants, Numerical eplas
Cylinders: Determination of deformations, strainsl atresses in thin cylinders subjected to intepna@ssure
Numerical examples.

Module-3

Bending Moment and Shear Force diagran: Types of beams, loads and reactions, Definitioshear force

S at

s,

and

ain

and bending moment, sign conventions, Relationfl@fween shear force, bending moment and rate of

loading, Shear force and bending moment diagramdifierent beams, Numerical examples involvingrhea

subjected to concentrated loads, uniformly distadudoad (UDL), uniformly varying load (UVL) and aple.

Module-4

Stresses in Beam Euler-Bernoulli beam theory, Relationship betwéending moment, bending stress, and

radius of curvature. Transverse Shear stressear stress across rectangular, circular, symmettieald T-
sections only, Numerical examples. Deflection oi®e : Governing differential equation and its sohut

Double integration method for cantilever and simplpported beams for point load, UDL, UVL and Ceup

Macaulay's method, Numerical examples.

Module-5

Torsion of shafts with circular cross sectior Derivation of governing equation, Torsional rigydiTorsional

strength, Power transmitted by solid and hollowftshaNumerical examples Elastic stability of Colwnp

Euler's theory for axially loaded elastic long aohs, Derivation of Euler's load for various end ditions,
limitations of Euler's theory, Rankine's formulajriNerical examples.

Course outcomes At the end of the course the student will be able t
* The basic concepts of Mechanics of materials aar¢b students.
* By knowing the stresses and strains developedsimugture, the student is able to find out at wh
point structure is strong and at which point ituiegs strengthening.
* The bending moments and shear force at any crosisisef the beam can be easily found out with
help of BMD and SFD, which enables the student tmstudy and design the beam.

ich

the

e« The student is now ready to learn designing ofedifit structures. The base of study of rpck

mechanics and ground control, which are the subjafdhigher semesters.




Question paper pattern:
The question paper will have ten full questionsyeag equal marks.

Each full question will be for 20 marks.
There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question coveratighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbook/s
1 Mechanics of Materials R.C.Hibbeler Pearson Edu. 2005
2 Mechanics of materials James.M.Gere | Thomson Fifth edition,
200/
Reference Books
3 Strength of Materials S.S.Bhavikatti, | Vikas publications House <+ 2nd Ed., 2006.
Pvt. Ltd
4 Mechanics of materials K.V. Rao, G.C. First Edition,2007
Daii
5 Mechanics of materials S.l. Units,Ferdinand Beer| TATA Mac GrawHill 2003

&RussellJohnst
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - I
DRILLING AND BLASTING
Course Code 18MN35 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» To understand the basic concepts of drilling ardtg.

» To gain knowledge on various types of explosives @arcessories, and their applicability in blasting
» To understand the safety measures that are redoirstbring and handling of explosives.
* To understand the mechanics of blasting and iectsffon environment.

Module-1

Exploration Drilling: Boring for exploration; Various types of exploratadrills and their applicability +

Auger, Cable-tool, Odex, Core Drills; Core recovesingle and double tube core barrels, wire lineediarrel;
Storage of cores; Interpretation of borehole data.

Module-2

Rock drilling methods: Introduction; Types of drilling operations usedriotk breakage; Applicability an
limitations of different drilling methods vis-a-vieck types and hole diameter.

Percussive & Rotary percussive drilling: Introduction; Fundamentals of percussive & rotasrcussive
drilling; Top hammer drilling; Down the hole hamnerilling; Advance systems; Drilling parameters d@héir
estimation.

Rotary drilling: Introduction; Fundamentals of rotary drilling; Ming parameters and their estimation. Spe
drilling methods: Introduction; Jet piercing; Wajet drilling.

[N

cial

Module-3

Explosives and Initiating Systems

Types of explosives, their composition and propstticlassification; Selection of explosives; Mauotiee,
transport, storage and handling of explosives;ifigstf explosives; Types of initiating systems -edtical
Detonators, Detonating Fuse, Detonating Relays, EQNElectronic Detonators, Blasting accessor
exploders.

es,

Module-4

Drilling & Blasting in Surface Mines

Drilling: Blasthole drills — types, classificationapplicability and limitations; Mechanics of dnillj,

performance parameters, drilling cost, compressedeguirement for hole cleaning; Selection of ldrd

systems, drilling errors, organization of drilliglasting: Mechanics of rock fragmentation; Livihgse theory
of crater formation; Factors affecting blastingag&l design - estimation of burden and spacingmneasion of
charge requirement; Initiation patterns; Secondiagting — pop and plaster shooting; Problems éesatwith
blasting, Ground vibration and air over pressutasBinstrumentation.

Module-5

Drilling & Blasting in Underground Mines

Coal mines: Drilling systems and their applicabijliblasting-off-solid, different blasting cuts, ginhole
blasting, calculation of specific charge, specdidling and detonator factor, initiation patterridetal mines:
Drilling systems and their applicability, blast dgsfor horizontal drivages, different blasting €utong hole
blasting, vertical crater retreat blasting.

Course outcomes At the end of the course the student will be abie t
» Ability to select drilling equipment for drillingnimines under various conditions.

» Ability to select explosives and accessories farerspecific blasting.
» Ability to handle explosives and other accessonigs safety.

< Ability to understand the mechanics of blastingathin turn helps in blasting design.
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Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

» Each full question will have sub- question covertighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbook/s
1 Explosives and Blasting PracticesS.K. Das Lovely Prakashan, 1993
in Minaoc NDhanhad
2 Explosives and Blasting G.K. Pradhan, | Minetech Publication 1996

Toanhninin

Reference Books

3 Drilling and Blasting of Rocks Carlo Lopez | A.A. Balkema, Rotterdam, | 1995
Jimeno Brookfields

4 Advances in Drilling and Blasting V.R. Sastry Allied Publishers Ltd. 1993
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BaisEducation (OBE)

SEMESTER - I
MINERALOGY, PETROLOGY AND STRATIGRAPHY
Course Code 18MN36 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:

e To be familiarized with the size, shape, mass &sdgrof earth, age of earth, internal structure
earth, earthquake and volcanism.

* To study physical properties of the mineral.

» To study igneous, sedimentary and metamorphic rdak$earn the principles of stratigraphy, units

stratigraphy, classification and correlation oasgraphy.

e To be familiarized with the important geologicalrif@tions: Archeans, Cuddaphs, Vindhyal

Gondwanas and Tertiaries.

Module-1

of

of

ns,

Physical Geology:Geology and its role in Mining, Earth as a plameternal structure and composition of the

earth, Geological work of wind, rivers, lakes, gtas, seas, oceans and ground water, influencekeste

process on Mining Engineering sectors, earthquakeksseismic hazards and their relation with voleano

Engineering protection against earthquakes.

Module-2

Mineralogy: Physical and chemical properties; Crystal, crystadses and systems; Classification of ming
and properties of common silicate minerals (Qudretdspar, Pyroxene, Amphibole, Garnet, Olivinec&Jj
sulphides (Pyrite, Chalcopyrite, Galena, Sphaleared oxides (Haematite, Magnetite, Chromite, Rigité,

Module-3

Petrology- 1: Igneous rocks: Magma and lava, extrusive and imeusorms, textures; Classification and

description of some common igneous rocks (Grabitderite, gabbro, Basalt, Rhyolite, Pegmatite).

Module-4

Petrology- 2: Sedimentary rocks: Sedimentation processes; Qlze8iin and description of some comm
sedimentary rocks (Conglomerate, Sandstone, Shialestone).
Metamorphic rocks: Processes of metamorphism, textand structures of metamorphic rocks; Classifing
and description of some common metamorphic rockadSPhyllite, Schist, Gneiss, Quartzite, Marble).

Module-5

Paleontology and Stratigraphy: Concepts of palaeontology; Fossils, their mode @s@rvation and
significance as indices of age and climate; Conadpindex fossils. Principles of stratigraphy; Bdo
stratigraphic subdivisions and associated rockgypfeimportant ore provinces, coal belts and @ld$ of
India.

Course outcomes At the end of the course the student will be abie t
e The students will gain technical knowledge on shaiee, mass & density of earth, age of ead
structure of the earth.
 They will be able to identify, formulate, and soleagineering problems related to properties
minerals, structural geology, types of rocks andl@gical maps.

* They will possess ability to use the techniqued|ssend modern engineering tools necessary
Engineering Geology.

e The students will gain technical knowledge on &raphy of India and important geological formati

of India.
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Question paper pattern:

» The question paper will have ten full questiongyag equal marks.Each full question consistind.6f
marks.

» There will be two full questions (with a maximumfofir sub questions) from each module.

» Each full question will have sub question covertighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbook/s
1 Mining Geology Mckinistry, , Asia Publication. 2" Ed. 2005
2 Engineering and General Geologyarbin Singh Katson publisher, Ludhiana,1® Ed. 2002.
Reference Books
3 Economic Mineral Deposits Bateman A.M | John Wiley and sons 2" Ed. 1999.
4 Structural Geology Marland& Prentice Hall of India Pvt. | 2000.
Billings, Ltd.. New Delhi
5 Principles of Petrology G.W.Tyrill, B.I. | Publications Pvt. Ltd., New 1999

Delhi
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - llI
MINE SURVEYING — | LABORATORY
Course Code 18MNL37 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course objectives:
e Study about different instruments used in surveying

e Study about chain traversing, compass traversidgptane table traversing.
e Study about handling of leveling instrument andedetnation of RL

» Study about handling of theodolite and to measweeangles.

* To determine co-ordinates of points.

Sl. Experiments
No.

1170 survey an open field by chain survey in ordesdlzulate the area of the open field.

2 | To survey an area by chain survey across obstarid to calculate the obstructed lengths by u
different methods.

sing

3 To study components of dumpy level and levelingf sta

4 | To find the difference in elevation and calculdie reduced levels of various points by H.l method

5 | To find the difference in elevation and to cadtalthe reduced level of various points by Rise Raitl
method.

6 | To determine the configuration of ground surveybgducting profile leveling.

7 | To plot the contour map for a given land by dimaethod.

8 | To study different parts of theodolite, temporagyuatments and use vernier theodolite

9 | To determine horizontal angle by Repetition Methad by Reiteration Methi

10

To determining a height of an object by measuriagieal angle.

11 | To study and sketch of Total Station

12 | Measurement of angles, distance and determinafiooardinates and RL using Total Station

Course outcomes At the end of the course the student will be abie t
* The students will be able to do linear measuremanthain, tape, compass and plane table survey

« They will possess the ability to identify, formwdaand solve engineering problems in leveling.

ing.

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddctical examination.

2. Breakup of marks and the instructions printedh@ncover page of answer script to be strictlyeaelth by
the examiners.

3. Students can pick one experiment from the guestiot prepared by the examiners.

4. Change of experiment is allowed only once ar¥d Marks allotted to the procedure part to be madlem
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - llI
MINERALOGY AND PETROLOGY LABORATORY
Course Code 18MNL38 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course objectives:
e To be familiar with physical properties of the miale

* To be able to identify igneous rock, sedimentagkrand metamorphic rock.

Sl. Experiments
No.

Study of physical properties of Rock forming mineals

Quartz group and Feldspar group of minerals

Mica Group and Ferro magnesium minerals

WIN |-

Carbonates — Calcite group and magnesite groupradrals

Study of physical properties of Ore minerals

Haematite, Magnetite and Chalcopyrite

Malachite, Azurite and Chromite

Bauxite, Pyrolusite and Psilomelane

~N|o(o A~

Sphalerite and Galena

Study of common rocks with reference to their strutures, mineral composition and uses

8 | Igneous Rocks: Granite, Syenite, Gabbro, BaBalgrite, Lamprophyre, Aplite, Pegmatite.

9 | Metamorphic Rocks: Slate, Schists, Gneisses,t@it@rMarble, Amphibolite, Charnockite.

10 | Sedimentary Rocks: Conglomerate, Sandstonee Shatbonaceous Shale, Coal, Limestone.

Course outcomes At the end of the course the student will be abie t
« The students will possess ability to identify, falate, and solve engineering problems in propedie
minerals, structural geology, and types of rocks.

Conduct of Practical Examination:
1. All laboratory experiments are to be includeddactical examination.

2. Breakup of marks and the instructions printedh@ncover page of answer script to be strictlyeaelth by
the examiners.

3. Students can pick one experiment from the guestiot prepared by the examiners.

"

4. Change of experiment is allowed only once ar¥d Marks allotted to the procedure part to be maxiem




[HN
o

B. E. (Common to all Programmes)
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER I/ / IV

Aadalitha Kannada

Course Code 18KAK?28/39/49
Teaching Hours/Week (L:T:P) (0:2:0) CIE Marks 100
Credits 01
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B. E. (Common to all Programmes)
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER -l & II/IV

Vyavaharika Kannada

Course Code 18KVK28/39/49
Teaching Hours/Week (L:T:P) (0:2:0) CIE Marks 100
Credits 01

Course Learning Objectives:
The course will enable the students to understanthEda and communicate in Kannada language.

Table of Contents:

Chapter - 1: Vyavaharika kannada — Parichaya (doicbon to Vyavaharika Kannada).
Chapter - 2: Kannada Aksharamale haagu uchchatdaerada Alpabets and Pronunciation).
Chapter - 3: Sambhashanegaagi Kannada Padagalngé@ivocabulary for Communication).
Chapter - 4: Kannada Grammar in Conversations (8asttaneyalli Kannada Vyakarana).
Chapter - 5: Activities in Kannada.

Course OutcomesAt the end of the course, the student will be ablenderstand Kannada and
communicate in Kannada
language.
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B. E. (Common to all Programmes)
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - llI
CONSTITUTION OF INDIA, PROFESSIONAL ETHICS AND CYBE R LAW (CPC)
Course Code 18 CPC39/49 CIE Marks 40
Teaching Hours/Week (L:T:P) (1:0:0) SEE Marks 60
Credits 01 Exam Hours 02

Course Learning Objectives:To
« know the fundamental political codes, structurecpdures, powers, and duties of Indian governr
institutions, fundamental rights, directive prideip and the duties of citizens
« Understand engineering ethics and their respoitibil identify their individual roles and ethic
responsibilities towards society.
* Know about the cybercrimes and cyber laws for cgadety measures.

nent

al

Module-1

Introduction to Indian Constitution:

The Necessity of the Constitution, The Societidsiigeand after the Constitution adoption. Introdutto the
Indian constitution, The Making of the Constitutiorhe Role of the Constituent Assembly - Preamipig
Salient features of the Constitution of India. Faméntal Rights and its Restriction and limitationgifferent
Complex Situatios. Directive Principles of State Policy (Sand its present relevance in
society with examples. Fundamental Duties an8étgpe and significance in Nation building.

a

Module-2

Union Executive and State Executive:

Parliamentary System, Federal System, Centre-Ri@sgions. Union Executive — President, Prime tani,
Union Cabinet, Parliament - LS and RS, Parliamgn@ommittees, Important Parliamentary Terminolog
Supreme Court of India, Judicial Reviews and Jatlikctivism. State Executives — Governor, Chief Mdiar,
State Cabinet, State Legislature, High Court &@ubordinate Courts, Special Provisions (Artic
370.371,371J) for some States.

es

les

Module-3

Elections, Amendments and Emergency Provisions:

Elections, Electoral Process, and Election Comimissif India, Election Laws. Amendments Methods in
Constitutional Amendments (How and Why) amapdrtant Constitutional Amendments. Amendment
7,9,10,12,42,44, 61, 73,74, ,75, 86, &1d94,95,100,101,118 and some important Cat&dieS.
Emergency Provisions, types of Emergencies armbitsequences.

Constitutional special provisions:

Special Provisions for SC and ST, OBC, Women, Céilchnd Backward Classes.

Module-4

Professional / Engineering Ethics:

Scope & Aims of Engineering & Professional EthicBusiness Ethics, Corporate Ethics, Personal Et
Engineering and Professionalism, Positive and Negdtaces of Engineering Ethics, Code of Ethics
defined in the website of Institution of Engineditsdia): Profession, Professionalism, and Professi
Responsibility. Clash of Ethics, Conflicts of Indet. Responsibilities in Engineering Responsibiitin
Engineering and Engineering Standards, the impeusnéo Responsibility. Trust and Reliability
Engineering, IPRs (Intellectual Property Rightsskg, Safety and liability in Engineering

as

in

Module-5

Internet Laws, Cyber Crimes and Cyber Laws:

Internet and Need for Cyber Laws, Modes of Reguadf Internet, Types of cyber terror capabiliyet
neutrality, Types of Cyber Crimes, India and cylaav, Cyber Crimes and the information Technology
2000, Internet Censorship. Cybercrimes and enfoeotmgencies.

AC

Course Outcomes On completion of this course, students will be dble
CO 1: Have constitutional knowledge and lédigatacy.
CO 2: Understand Engineering and Professietats and responsibilities of Engineers.

CO 3: Understand the the cybercrimes andrdgies for cyber safety measures.
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Question paper pattern for SEE and CIE:
* The SEE question paper will be set for 100 markd #re marks scored by the students will
proportionately be reduced to 60. The pattermefdquestion paper will be objective type (MCQ).

* For the award of 40 CIE marks, refer the Universgigulations 2018.

Sl Title of the Book Name of the Name of the Edition and Year
No. Author/s Publisher
Textbook/s
1 Constitution of India, Shubham Singles, 2018
Professional Ethics and Humarn Charles E. Haries, | Cengage Learning
Rights and et al India
2 Cyber Security and Cyber Laws  Alfred Basta and eiCengage Learning 2018
al India
Reference Books
3 Introduction to the Durga Das Basu Prentice —Hall, 2008.
Constitution of India
4 Engineering Ethics M. Govindarajan, S.Prentice —Hall, 2004

Natarajan, V. S.
Senthilkumar
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B.E.(Common to all Programmes)
Choice Based Credit System (CBCS) and Outcome BaisEducation (OBE)
SEMESTER - 11l

ADDITIONAL MATHEMATICS - |
(Mandatory Learning Course: Common to All Prograsin
(A Bridge course for Lateral Entry students undgdoma quota to BE/B. Tech. programmes)

Course Code 18MATDIP31 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:2:0) SEE Marks 60
Credits 0 Exam Hours 03

Course Learning Objectives:
« To provide basic concepts of complex trigpnometegtor algebra, differential and integral calculu

e To provide an insight into vector differentiationdefirst order ODE’s.

Module-1

Complex Trigonometry: Complex Numbers: Definitions and properties. Maduand amplitude of
complex number, Argand’s diagram, De-Moivre’s thegor(without proof).

Vector Algebra: Scalar and vectors. Addition and subtraction andtiptication of vectors- Dot and Cros
products, problems.

3S

Module-2

Differential Calculus: Review of successive differentiation-illustrativexamples. Maclaurin’s serig
expansions-lllustrative examples. Partial Diffefatiwn: Euler's theorem-problems on first orderidatives
only. Total derivatives-differentiation of compasiunctions. Jacobians of order two-Problems.

S

Module-3

Vector Differentiation: Differentiation of vector functions. Velocity aratceleration of a particle moving ¢
a space curve. Scalar and vector point functionad@nt, Divergence, Curl-simple problems. Soleabahd
irrotational vector fields-Problems.

bn

Module-4

Integral Calculus: Review of elementary integral calculus. Reducfammulae for sifix, cosx (with proof)
and siffxcosx (without proof) and evaluation of these with stard limits-Examples. Double and triple
integrals-Simple examples.

Module-5

Ordinary differential equations (ODE'’s. Introduction-solutions of first order and firstgree differential
equations: exact, linear differential equationsud&pns reducible to exact and Bernoulli’s equation

Course outcomes At the end of the course the student will be able t

» CO1: Apply concepts of complex numbers and vectgelma to analyze the problems arising
related area.

« (CO2: Use derivatives and partial derivatives towdate rate of change of multivariate functions.

» CO3: Analyze position, velocity and accelerationtiwo and three dimensions of vector valy
functions.

e CO4: Learn techniques of integration including ¢iraluation of double and triple integrals.

e CO5: Identify and solve first order ordinary diatial equations.

in

ed

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.

» Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

» Each full question will have sub- question coveratighe topics under a module.

» The students will have to answer five full quessioselecting one full question from each module.
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Sl
No Title of the Book Name of the Name of the Edition and Year
Author/s :
Publisher
Textbook
1 | Higher Engineering Mathematics | B. S. Grewal | Khanna Publishers | 439 Edition, 2015

Reference Books

1 Advanced Engineering MathematicsE. Kreyszig John Wiley & Sons | 10" Edition, 2015

2 Engineering Mathematics N. P .Baliand | Laxmi Publishers 7th Edition, 2007
Manish Goyal

3 Engineering Mathematics Vol. | Rohit Khurana | Cengage Learning | 1° Edition, 2015
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

COMPLEX ANALYSIS, PROBABILITY AND STATISTICAL METHO DS
(Common to all programmes)
[As per Choice Based Credit System (CBCS) scheme]

Course Code 18MAT41 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:2:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:

* To provide an insight into applications of complexiables, conformal mapping and special functipns
arising in potential theory, quantum mechanicst beaduction and field theory.
* To develop probability distribution of discrete,ntimuous random variables and joint probability
distribution occurring in digital signal processimgsign engineering and microwave engineering.
Module-1
Calculus of complex functions: Review of function of a complex variable, limitsprdinuity, and
differentiability. Analytic functions: Cauchy-Riema equations in Cartesian and polar forms g@and
consequences.
Construction of analytic functions: Milne-Thomson method-Problems.
Module-2
Conformal transformations: Introduction. Discussion of transformatioms= Z?,w = e?,w = z +
i, (z # 0).Bilinear transformations- Problems.
Complex integration: Line integral of a complex function-Cauchy’s thearand Cauchy’s integral formulal
and problems.
Module-3
Probability Distributions: Review of basic probability theory. Random variab{discrete and continuous),
probability mass/density functions. Binomial, Bois, exponential and normal distributions- problgide
derivation for mean and standard deviation)-IHatste examples.
Module-4
Statistical Methods: Correlation and regression-Karl Pearson’s coeffic@ correlation and rank correlation
-problems. Regression analysis- lines of regressiwablems.
Curve Fitting: Curve fitting by the method of least squares-fgtthe curves of the form-
y =ax+b,y = axPandy = ax? + bx + c.
Module-5
Joint probability distribution: Joint Probability distribution for two discretendom variables, expectatian
and covariance.
Sampling Theory: Introduction to sampling distributions, standarcbe Type-l and Typé}t errors. Test of
hypothesis for means, student’'s t-distributi@hi-square distribution as a test of goodmdégi.
Course Outcomes At the end of the course the student will be abie t
* Use the concepts of analytic function and completemtials to solve the problems arising|in
electromagnetic field theory.
» Utilize conformal transformation and complex inw@grarising in aerofoil theory, fluid flow
visualization and image processing.
* Apply discrete and continuous probability distribas in analyzing the probability models arising| in
engineering field.
* Make use of the correlation and regression analysifit a suitable mathematical model for the

statistical data.
*  Construct joint probability distributions and demstrate the validity of testing the hypothesis.

Question paper pattern:
* The question paper will have ten full questionsyéag equal marks.

e Each full question will be for 20 marks.
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There will be two full questions (with a maximumfofir sub- questions) from each module.

Name of the

Name of the

Sl. No. Title of the Book Author/s Publisher Edition and Year
Textbooks
1 Advanced Engineering E. Kreyszig John Wiley & Sons| 10" Edition,2016
Mathematics
2 Higher Engineering B. S. Grewal Khanna Publishers| 44" Edition, 2017
Mathematics
3 Engineering Mathematics Srimanta Pal et al Oxford University | 3 Edition,2016

Press

Reference Books

1 Advanced Engineering C. Ray Wylie, McGraw-Hill 6" Edition 1995
Mathematics Louis C.Barrett

2 Introductory Methods of S.S.Sastry Prentice Hall of 4™ Edition 2010
Numerical Analysis India

3 Higher Engineering B. V. Ramana McGraw-Hill 11" Edition,2010
Mathematics

4 A Text Book of Engineering N. P. Bali and Laxmi Publications| 2014
Mathematics Manish Goyal

5 Advanced EngineeringChandrika Prasad Khanna 2018
Mathematics and Reena Garg | Publishing,

Web links and Video Lectures:

A OWN P

. http:/Inptel.ac.in/courses.php?disciplinelD=111

. http://www.class-central.com/subject/math(MOPCs
. http://academicearth.org/

. VTU EDUSAT PROGRAMME - 20
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)
SEMESTER - IV

UNDERGROUND METAL MINING

Course Code 18MN42 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course objectives:
» Understand the construction of the mine developsienthe deposit.
* Understand the different methods of extractionreftdocks in metal mine.
* Understand the modern methods of extraction obtireks in metal mine.
* Understand the problems, method of extraction gpdaining and machineries used.

Module-1

Introduction: Present status of Indian metal mining industry;f&cand limitations of underground mining.

Development: Choice of level interval and back/block lengthaBe, size, position, excavation and equipping

of shaft station/plat, grizzly, ore/waste bin, maie pass system, underground crushing and loadatpns,
underground chambers, sump and other subsidiagvakons; Arrangements for dumping into main orgsp
Underground crushing, loading and hoisting; Crags-and drifts :- their shape, size and position.

Module-2

Review of excavation proce: - ground breaking, mucking, ventilation and supp@iodern methods of raisin
- Alimak and Jora-lift raising, longhole method lunding vertical crater retreat method of raisingige boring -
systems and their details; Modern methods of winzin

Stoping methods: Classification of stoping methods, factors aifeg the choice of stoping methods li
depth, dip, width, grade of ore, physio mechandat®racteristics of ore and wall rock. Factors aifecthe
stope design.

KE

Module-3

Open stoping& Unsupported stoping: room and pillar, sublevel, large diameter blageliDTH, shrinkage
and vertical crater retreat methods - their appllitg, stope layouts, stope preparation, grourebking,
mucking, ventilation and supporting, haulage anchping. Case studies.

Supported stoping post and pillar, square set, longwall, cut afidtfieir applicability, stope layouts, stope
preparation, ground breaking, mucking, ventilaima supporting, haulage and dumping. Case studies.

Module-4

Stoping by Caving method: top slicing, sublevel caving, and block cavingittapplicability, stope layouts,
stope preparation, ground breaking, mucking, vativih and supporting, haulage and dumping. Caslestu
Innovations in support and reinforcement systems fohard rock mines.

Module-5

Special methods:Solution mining, in-situ leaching, borehole mininmderground retorting, Problems of deep

mining and their remedial measures. Case studigsniylof parallel and superimposed veins, Pillaroreery
Dilution, loss and recovery in stoping.

Course outcomes At the end of the course the student will be able t
» Ability to construct the mine developments to tlepaisit

» Ability to extract the ore block by different met®

» Ability to extract the ore block by modern methods.

* Ability to identify the machineries used, methodseatraction and to analyse the problems in d
underground mine.

eep
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Question paper pattern:

* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.

» Each full question will have sub- question covertighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbook/s
1 Elements of Mining Technology | D.J.Deshmukh | Central Techno 1998.
\/nl 11 Diihlicatinn Naaniu
2 Introductory Mining Engg H.L.Hartman
Reference Books
3 SME Mining Engineering Edited - by SME publication
Handbook H.L.Hartman
4 Techniques in Underground Richard E. SME 1998

Mining Selection

Gertsch et al
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BaisEducation (OBE)
SEMESTER - IV

MINE SURVEYING-II

Course Code 18MN43 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* Knowledge of distance and elevation using optica@ans, area and volume of underground

opencast mine, network of triangles, baseline ienground and surface, the duties and respongbilit

of surveyor.

e Application of the network of triangles, setting airve in mine survey, transfer reduced level f
surface to underground.

« To evaluate the accuracy of the survey.

Module-1

Mine Plans and Sections:Statuary requirements of Mine Plans and Sectioosyracies, scale; duties a
responsibilities of surveyors.

Curve Ranging Linear and angular methods of setting out of $inqurves on surface and below grou
requirements and functions of a transition curve.

Module-2

Control Surveys: Triangulation — classification; Reconnaissance;cldores for angles and base-
measurement; Comparison with precise EDM traversing

Tachometric Survey Application and limitation, principles and metlsocnallactic lens, reduction of stag
notes, error.

Module-3

Correlation: Methods of correlation — direct traversing in inelil shaft, correlation in vertical shaft — sin
and two shafts, Gyro-Laser combination; Shaft deptlasurement.
Development SurveysControl of direction and gradient in drifts, tunaiglaises, winzes.

Module-4

Stope Surveying:Purpose; Methods of survey in moderately and syeeplined ore bodies, flat and vertic
ore bodies/seams.

Slope Monitoring in Opencast Mines:Geodetic and Remote Sensing Methods, Slope SyaR#itars.
Subsidence Monitoring: Subsidence Monitoring of subsidence due to undeargtanining activities.

and

om

ne
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Module-5

GPS: Principle of GPS; Instrument; Errors and workinghn&PS; Application of GPS in mine surveying;
Developments in satellite based Navigation system.

Introduction to Surveying softwares.

Application of GIS and Remote Sensing in Surveying.

Course outcomes At the end of the course the student will be able t
e Ability to use optical means determine distancevation, area and volume. To set out base

according to the rules and responsibilities of eyov.
* To set out a curve and to locate the undergrousidifies through survey.
* Determination of the reduced level in underground.
« Ability to determine the accuracy of the surveyesba

line
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Question paper pattern:
The question paper will have ten full questionsyeag equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximumfotir sub- questions) from each module.

Each full question will have sub- question coveratighe topics under a module.

The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook/s

1 Surveying Vol. Il & Vol. 11l B.C. Punmia, Lakshmi Publications 12th edition,
10904

2 Mine Surveying Vol. I, II, 11, Ghatak, Coal Field Publishers, 5th edition, 1996.

Reference Books

3

Metalliferous Mine Surveying Fedrickm Wini

Rern

Mining Publications,
|l ondon

2nd edition
1035
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)
SEMESTER - IV

MINING MACHINERY

Course Code 18MN44 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» Gain knowledge of various types of pumps, inflownaiter into mine working, basic principles of dnd,

cutting and ploughing.

« Comprehend the performance and characteristickeoptimps, layouts of underground pumping station,

operating parameters of underground mine machimedymaintenance of machinery.

* Know applications of different types of support amtlerground mine machinery under given conditions.

» Select pumps for underground mines under givenitond.

Module-1

Ropes Wire ropes of different types and their constructand selection, rope capping, recapping and fope

splicing. estimation of size of rope and safetyctda for ropes used in winding. Numerig
problems.

Rope Haulages:Types of rope haulages, selection, computationd,safiety devices. Mine tubs, mine c4d
links, clips and rope capel; Application of ropailzes Numerical problems.

Module-2

Conveyors: Construction and operation of belt, chain and edglt conveyors; Conveyor computations; H
angle conveyors.

Locomotives Different types; diesel, electric trolley wireprstruction and operation, application g
maintenance; Locomotive haulage computations;sdfetices; Track laying and maintenance.

Module-3

al

rs,

Winding: Drum and friction winding with their variations @édimitations; duty cycle, torque time diagrams

and computations; Multilevel and deep winding; [@svfor winding; Safety devices on winders; emerge
braking, over speed control, slow banking, depthicators, automatic contrivances.
Pumps: Types of mine pumps, application and related cdatmns.

Module-4

Coal cutting machines shearers, coal ploughs, lump breakers, road hea@iBMs, raise and shaft bore
continuous miners, stage loaders; their main featand applicability

Loading machines rocker shovel, SDL, LHD, gathering arm loademitdk car, LPDTSs, scraper; their mg
features, applicability, selection and productiapacities

Module-5

Opencast Machinery: Shovels, draglines, dumpers, wheel loaders; thain features, applicability, selectiq
and production capacities;

Continuous surface mining equipment: bucket wheel excavators, surface miners, spreadizesiging
equipment; their main features, applicability, séten and production capacities

'S,

in

Course outcomes At the end of the course the student will be abie t
* Familiar with the various types of pumps, inflow water into mine workings, basic principles

drilling, cutting and ploughing.
» Ability to understand the performance and charésttes of pumps, layouts of underground pump
station, operating parameters of underground mimiaghinery.
* Ability to select different types of supports anthenmachinery under given conditions.
» Capable of choosing pumps for underground minegmugiden conditions.

of

ing
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Question paper pattern:
The question paper will have ten full questionsyiag equal marks.

Each full question will be for 20 marks.
There will be two full questions (with a maximumfotir sub- questions) from each module.

Each full question will have sub- question coveratighe topics under a module.
The students will have to answive full questions. selectina one full questiontfreach modul:

S| Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook/s

1 Elements of miningechnology D.J.Deshmukh, | Vidyasewaprakashan, 7th Ed. 2000
\/nl 111 Naaniir

2 Mine pumps haulage & winding’, S. Ghatak, Coalfield Publishers, 1° Ed. 1995.

Acanenl

Reference Books

3 Universal Mining Schoao| Cardif, Great Britain 1999.
report Vol | and Vol Il,”

4 Mine Hoisting M.A.Ramlu Oxford & IBH, 1996
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)
SEMESTER - IV

GEOLOGY FOR MINING ENGINEERS

Course Code 18MN45 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* To be familiar with application of geology in MirgrEngineering.

* To gain knowledge of various aspects of Economiol@® &various processes of formation
Mineral Deposits.

* To know the occurrence & distribution of Mineratsindia.

e To learn various methods of prospecting.

of

Module-1

Structural Geology I:
Study of topographic maps; Attitude of planar amkdr structures; Effects of topography on outcrg
Unconformities, folds, faults and joints - theimnenclature, classification and recognition.

DPS

Module-2

Structural Geology II:
Forms of igneous intrusions - dyke, sill and batholEffects of folds and fractures on strata/odibs and
their importance in mining operations. Principldsstereographic projections of linear and planatuees of

Module-3

Economic Geology:
Introduction and scope of economic geology; Ore gadgue; Processes of ore formation; Major Ing
mineral deposits (Iron, Manganese, Copper, Leaut)Zidistribution and mode of occurrence.

lian

Module-4

Exploration Geology:
Mineral Exploration — concepts and methods viziagg and subsurface; Exploration strategy and desig
Stages of exploration; Resources and reserves.

Module-5

Coal and Petroleum Geology

Rank, characteristics and important constituentsoaf; Classification and origin of coal; Chief cheteristics
of Indian coals; Geology of the principal coalfieldf India.

Concept of organic constituents of petroleum orignigration, accumulation, concept of traps andartgnt
petroliferous basins of India.

Course outcomes At the end of the course the student will be abie t
* The students will be able to identify, formulatelaolve the problems of economic minerals.

* The students learn to use the techniques, skiltsn@godern engineering tools necessary for geopdlysi

and geochemical prospecting.

2]
(@]

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximumfofir sub- questions) from each module.

» Each full question will have sub- question covertighe topics under a module.

« The students will have to answer five full quessioselecting one full question from each module.
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Sl : Name of the : .

NoO Title of the Book Author/s Name of the Publisher Edition and Year
Textbook/s

1 Mining Geology Mckinistry, , Asia Publication. 2" Ed. 2005

2 Engineering and General Geologyarbin Singh

Reference Books

3 Economic Mineral Deposits Bateman A.M | John Wiley and sons 2" Ed. 1999.

4 Ore Deposits of India Gokhale&Rao | Thompson press. India, 1999

T.C

Faridabad.
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)
SEMESTER - IV

THERMODYNAMICS AND FLUID MECHANICS

Course Code 18MN46 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» To understand basic principles and basic concépthermodynamics.
» To understand Principles of Fluid mechanics
» To understand working principles of compressor.
* To understand the working principles of pumps, flbwough pipes

Module-1

Basic concepts of Thermodynamic: Thermodynamic system, classification of thermodyita system.
Thermodynamic property- extensive and intensivegperiies. Thermodynamic state, thermodynamic prog
Reversible, irreversible process, Quasi-static gsec Thermodynamic equilibrium, zeroth law
thermodynamics.

Energy: classification, stored energy and energy in nmotivork and heat-definition, work done at the mgv
boundary. Comparison between work and heat.

Module-2

I and 1l Laws of Thermodynamics:| and Il Laws of thermodynamics: Statements, icygrocesses
numerical problems.

Air Compressors: Single stage and multistage reciprocating air qesgors on surface and in undergrol
mines. Expression for work done during single stagecompression with and without clearance volu
Volumetric efficiency. Simple numerical problemssingle stage compressors only.

Module-3

Fluid Mechanics: Definition and properties of Fluids, ideal andl fb#id units, systems of measurement. Fl
properties-density, specific weight, specific vokjrspecific gravity, viscosity, compressibility rice tensior
and capillarity, vapour pressure and cavitation,

Fluid flow measurements Venturimeter, Orifice meter. Flow through orificand notches. Loss of head d
to friction in pipes. Discharge measurements irgip

ess
of

und
me.
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Module-4

Fluid Statistics: pressure, atmospheric pressure, gauge and abgmessure, measurement of press
piezometer tube, double column u-tube manomet#erential and inverted U-tube measurements, Baugd
pressure gauge, diaphragm pressure gauge and dzghtvpressure gaug€otal pressure and center
pressure on submerged plane surfaces; horizorgalcal and inclined planes, curved surface subatkig
liquid.

Buoyancy: definition, center of buoyancy, metacenter and nwtaic height, conditions of equilibrium

floating and submerged bodies, determination ofweitric height experimentally and theoretically.

ure,

Module-5

Fluid Dynamics: Introduction to equation of motion, Euler's equation of motion Bernoulli's equation
from first principles and also from Euler’s equatitimitations of Bernoulli's equation, assumptiphgdraulic
gradient line and total energy line. Numerical Reats.

Course outcomes At the end of the course the student will be abie t
» Able to understand basic concepts of Thermodynamics

» Enables to solve problem related to work & heat.
» Able to understand principle and operation of remigting compressor.
* Able to understand pumps &flow through pipes.
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» Able to understand basic principles of Fluid medbsin

Question paper pattern:
« The question paper will have ten full questionsyéag equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximumfofir sub- questions) from each module.

e Each full question will have sub- question coverdtighe topics under a module.

« The students will have to answer five full quessioselecting one full question from each module.

N Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook/s

1 Engineering thermodynamics | Nag P.K. Tata McGraw Hill 2" Ed. 2002
niihlicatinne

2 A Text Book of Fluid R.K.Bansal Laxmi publications. 2006

Mechanics and Hydraulic

Reference Books

3 Hydraulics and Fluid Mechanics| Modi P.N. and | Standard Publishers, New1999.
Seth S\ Delhi
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)
SEMESTER - IV

MINE SURVEYING — Il LABORATORY

Course Code 18MNL47 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course objectives:
e To gain insights to measure distance and elevasorg optical instruments.

e To set out an curve in underground and surface.
e To connect the baseline from surface to underground

Sl. Experiments
No.

1 To determine the constant K and C of the tachonistéield method.

2 To determine the distance and elevation by Stadithil.

To determine the distance and elevation by TangeMithod.

To set out a simple curve by Deflection distavieghod.

To set out a simple curve by Rankin's Method.

Correlation survey by Direct Traversing throughlilme

Correlation survey by Direct Traversing throughline and Shaft.

Correlation survey by Weisback Co-planning Method.

Correlation survey by Weisback Triangle Method.

RPlO 0N O~

O | To control the directions of underground workings.

11 | To transfer levels from surface to underground.

12 | study of GPS and data collection.

Course outcomes At the end of the course the student will be able t
« An ability to measure distance and elevation usipiical instruments.

* An ability to set out an curve in underground andace.
e An ability to connect the baseline from surfacenderground.

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddiactical examination.

2. Breakup of marks and the instructions printedh@ncover page of answer script to be strictlyeaelth by
the examiners.

3. Students can pick one experiment from the qoumestiot prepared by the examiners.

4. Change of experiment is allowed only once ar¥d Marks allotted to the procedure part to be madlem
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

GEOLOGY FOR MINING ENGINEERS LAB

Course Code 18MNL48 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course objectives:
» Determinations of Dip & Strike of strata.

* Able to gain the knowledge of Geophysics & Boreehmhsed Problems.
» Ore reserve estimation of limited and unlimited haearies.

Sl. Experiments
No

Geological Maps: Interpretation of topographic, gelogical and structural maps & tracing of
outcrop maps

Interpretation & description of topographic maps

Interpretation & description of Geological maps

Interpretation & description of structural gedle maps — Dipping strata

Interpretation & description of structural gedle maps — Folded & Faulted strata

Interpretation & description of structural gedt@ maps — Unconformities

DO |WIN -

Tracing of out crop maps

Dip and Strike problems

7 To determine true dip when two apparent dipkaoavn.

8 To determine the amount of apparent dip whendip@nd direction of apparent dips are given.

9 To determine the direction of apparent dip whiaa tip and amount of amount of apparent are know

10 | Calculation of attitude, thickness and depthrefbodies

11 | Bore Hole problems (Three point problems): wugd level

12 | Ore Reservation Estimation: Bedded deposits, deposits and Load deposits.

Course outcomes At the end of the course the student will be abie t
« To possess ability to identify, formulate, and sobngineering problems in Dip & Strike determinatio

Geophysics & Bore-hole and ore reserve estimation.

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddiactical examination.

2. Breakup of marks and the instructions printedh@ncover page of answer script to be strictlyeaelth by
the examiners.

3. Students can pick one experiment from the qoumestiot prepared by the examiners.

4. Change of experiment is allowed only once artd Marks allotted to the procedure part to be madem

n.
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

ADDITIONAL MATHEMATICS - I
(Mandatory Learning Course: Common to All Branches)

(A Bridge course for Lateral Entry students undgdoma quota to BE/B. Tech programmes)
Course Code 18MATDIP41 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:1:0) SEE Marks 60
Credits -- Exam Hours 03

Course objectives:
e To provide essential concepts of linear algebregrse & higher order differential equations along

with methods to solve them.
» To provide an insight into elementary probabilltgdry and numerical methods.

Module-1

Linear Algebra: Introduction - rank of matrix by elementary row ogens - Echelon form. Consistency
system of linear equations - Gauss elimination ogktlEigen values and eigen vectors of a squareixm
Problems.

Module-2

Numerical Methods: Finite differences. Interpolation/extrapolatiosing Newton’s forward and backwa
difference formulae (Statements only)-problemslutsan of polynomial and transcendental equai —
Newton-Raphson and Regula-Falsi methods (only dtae)- lllustrative examples. Numerical integrati
Simpson’s one third rule and Weddle’s rule (withprdof) Problems.

Module-3

Higher order ODE’s: Linear differential equations of second and higbeter equations with consta
coefficients. Homogeneous /non-homogeneous equatiowerse differential operators.[Particular Imédg

restricted tR (x) = €%, 2% xn for £(D)y = R(x).

cosax’
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Module-4

Partial Differential Equations (PDE’s):Formation of PDE’'s by elimination of arbitrary ctersts and
functions. Solution of non-homogeneous PDE by dimetegration. Homogeneous PDEs involving derival
with respect to one independent variable only.

iv

Module-5

Probability: Introduction. Sample space and events. Axioms abability. Addition & multiplication
theorems. Conditional probability, Bayes’s theorpnoblems.

Course outcomes At the end of the course the student will be abie t

COL1: Solve systems of linear equations using matgzbra.

CO2: Apply the knowledge of numerical methods indedting and solving of engineering problems.
CO3: Apply the knowledge of numerical methods indedting and solving of engineering problems.
CO4: Classify partial differential equations ant/edhem by exact methods.

COS5: Apply elementary probability theory and salglated problems.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

» There will be two full questions (with a maximumfofir sub- questions) from each module.

» Each full question will have sub- question coveriighe topics under a module.

» The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s
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Textbook
1 Higher Engineering Mathematics B.S. Grewal Khanna Publishers F¥Edition, 2015
Reference Books
1 | Advanced Engineering E. Kreyszig John Wiley & Sons 10Edition, 2015
Mathematics
2 | Engineering Mathematics Vol.l | RohitKkhurana | Cengage Learning 2015.
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER -V
MINE MANAGEMENT
Course Code 18MN51 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:2:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* To understand the selection, prioritization andiation of individual projects and strategic rolé
project management.
* To understand the work breakdown structure by nat&gg it with organization.

Module-1

Brief History of Management: Evolution of Management, traditional managementei@dic management
Contribution of pioneers to scientific managemé&inctions of management, Principles of Managenhdimie
management: Duties and responsibilities of minesager.

Module-2

Organization and Industrial Ownership: Characteristics of Organization, Principles ofamigation, types of

organization, management of conflict, managemenexgeption, management by objective (MBO). M
organization: Opencast and underground mines.

Industrial ownership: Definition, types of ownershsingle ownership, partnership, Joint Stock Cargs co-
operatives organization and State and central govent owned. Mine ownership: duties and respolitsisi

Module-3

Personal Managemeni Functions of personnel management, recruitment seldction of employees.

Education and training: mines vocational trainiegter. Communication: formal and informal commutiaa
barriers in communication and techniques to overcbarriers and improve communication.

Industrial Psychology and Human Relation: Definition, scope of industrial psychology, aimisimdustrial
psychology. Group Dynamics. Motivation: definitiarharacteristics of motivation, kinds of motivatidactors
affecting motivation, motivational techniques, thies of motivation. Maslow’s hierarchy of needsgdhy X
and Y, Hawthorne experiment.

Module-4

Industrial Relations and Legislation: Introduction, basic requirement of industrial —tiela programme
Trade unions: definition, functions of trade uniolmglustrial disputes: causes, settlement of indlstisputes,
handling of workers’ grievances. Workers partidpatin management, work of ILO. Necessity of lab
legislation, principles of labour legislation. Inmpent provisions of factories act, payment of wages,
Workmen’'s Compensation act, Employee state inseréwat.

Module-5

Work Study: Definition, productivity and work study, postion work study department in the organizati
work study man, work study and the workers, wotkdgtand the management. Motion Study: Definitiomsa|
of motion study, procedure for motion study, mionotion study, motion economy. Time Study: Defiitj
uses of time study, procedure, performance ratingber of cycles to be timed, allowances, useswé study
data for wage incentives. Standard Data: Advantagleshods for determining Standard Data, Work fag
system, Method Time Measurement (MTM), Basic Moffame Study.

Management Information System (MIS): Introduction, Need for Information System, Chagaistics of
Good MIS, Sources of Information, application of3yidesign of MIS, development, Implementation oEMI

ne

Dur
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Course outcomes At the end of the course the student will be abie t
» Understand the selection, prioritization and itidia of individual projects and strategic role sbject
management.
» Understand the work breakdown structure by intéggdt with organization.

» Understand the scheduling and uncertainty in ptejec
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Question paper pattern:
The question paper will have ten full questionsyiag equal marks.

Each full question will be for 20 marks.
There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question coveratighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher | Edition and Year

No Author/s

Textbook/s

1 Mine Management, Legislation | S. Ghatak Coal Field Publishers, 1999
and General Safety Asansol

2 Management Harold Koontz | Mc Graw Hill Company 1990.

and Heinz

Reference Books

3 Industrial Organization and Banga and Khanna Publication, New | 1999.
Engineering Economics, Sharma, Delhi,

4 Modern Production Management Buffa John Wiley and Sons, 1998.

5 Industrial Management, O.P.Khanna, Dhanpat Rai and Sons 1999.
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BaisEducation (OBE)

SEMESTER - V
UNDERGROUND COAL MINING
Course Code 18MN52 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course objectives:
+« Understand the mode of access to reach coal seahwhaice of mine seam

» Gain knowledge of bord and pillar method of mining
e Gain knowledge of longwall method of mining.
* Knowledge of extracting of thick coal seams by sdeuethods

Module-1

Introduction : status of coal reserves, grade and rank of @aitable in India, status of coal mining in Ind
mining conditions in Indian coalfields.

Opening of Coal SeamsAccess by adits, by surface drifts on inclineitieal shafts; Division of mine int
blocks.

Choice of Coal Mining Methods Basic Mining Methods, Factors influencing choafemining methods.

al

D

Module-2

Development: Bord and Pillar, and Room and Pillar Mining; desighbord & pillar workings, the pane

system, panels and inter-panel barriers, size l@rpiand galleries; methods of driving gallerilsjouts for
different combinations of loading and transporteys including continuous systems

Depillaring: preparatory arrangements for depillaring; sequeand manner of extraction of pillar
mechanized pillar extraction, setting and withdrbefasupports; air-blasts; partial extraction.

N

Module-3

Longwall Mining: Factors affecting longwall mining, longwall faceydaits, advancing and retreating fac
single versus double unit longwall faces, orieotatof longwall faces; single versus multiple hegdgate
roads, factors affecting length and width of lontiwanel.

Module-4

Extraction of Longwall panel: working with shearer and plough, support systérnoogwall face and gat
roads, monolithic packing in longwall advancingegeiads; case studies of longwall faces in India.
Strata mechanics around Longwall panel.

D

Module-5

Thick seam mining: multi-section mining, slicing methods, sublevel iogy integrated sublevel cavin
blasting gallery method, thick seam extraction &gle bolting, hydraulic mining.

Contiguous seam working:working under surface structures and water bodli@snonic mining; shaft pilla
extraction;Horizon mining; Gasification of coal.

J

Course outcomes At the end of the course the student will be abie t
» Ability to identify mode of access to reach coarseand choice of mining method

» Ability to design bord and pillar method of mining
» Ability to design longwall method of mining.
» Ability to design the extraction of thick coal seaby special methods.
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Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

» Each full question will have sub- question covertighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher | Edition and Year

No Author/s

Textbook/s

1 Principles and Practices of Modern | R.D. Singh |, New Age International, | 1997.

Coal Mining

2 Modern Coal Mining Technology S.K. Das Lovely Prakashan 2 nd edition, 1994
Publishers

Reference Books

3 Underground Coal Mining Methods | G.Singh J, BrajKalpa Publishers,| 2000.
Varnasi,

4 Longwall Mining S.Peng&H.S.| John Wiley and Sons Inc| 1983

Chang,

5 Advanced Coal Mining, Vol. 1 and 2| Vorbojev&D | Asia Publishing House, | 1964.
eshmukh Bombay,
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - V
SURFACE MINING
Course Code 18MN53 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:2:.0) SEE Marks 60
Credits 04 Exam Hours 03

Course objectives:
* Understand the basic concept of surface miningaassdciated methods.
* Learn various aspects of drilling and blasting pcas in open cast mines.
» Learn application of various heavy earth moving hiaery and their selection criteria

Module-1

Introduction

Surface mining - basic concepts, applicability, atteges and disadvantages; Role of surface miningtal

mineral production; Deposits amenable to surfac@ngivis-a-vis excavation characteristics; Surfagring

unit operations; Surface mining systems vis-a-ggigment systems — classification, applicabilityyantageg
and disadvantages.

Opening up of deposits

Box cut — objective, types, parameters, methodstofs affecting selection of site for box; Prodaotbencheg
— formation, parameters and factors affecting thelection.

Preparation for excavation

Ripper: Types, classification, applicability andniiations; Method and cycle of operation; Estimatiof

output; Concept of rippability.

Estimation of number of drills required for a giveamne production.

Module-2

Discontinuous/cyclic methods of excavation and traport

Shovel-dumper operation: Applicability and limitations of electric shovélydraulic excavators and dumpe
Cycle time and productivity calculation for shoegld dumper; Estimation for equipment (shovel, dunapel
other heavy earth moving machines) required forivargmine production; Method of work for sub-sudg
bedded and massive deposits and for hilly masspesits by shovel — dumper combination.

Dragline operation: Applicability and limitations, different modes afperation; Side cast diagram a
calculation of reach; Cycle time and productiviglaulation; Calculation of required bucket capadiy a
given handling requirement; Maximum usefulnessdiaahd its significance in selection of dragline &given
situation; Method of work by simple side casting.

Scrapers: Applicability and limitations, various types; Meith and cycle of operation; Pusher dozer and p
pull operation.

Dozers: Applicability and limitations; Types and class#ton; Types of blade and corresponding merits
demerits; Method and cycle of operation.

Front-end-loaders: Applicability and limitations; Method and cycle operation; Minimum tipping- load
concept, estimation and significance; Calculatibmaximum working load and selection of bucket aatyeof
a front-end-loader for a given job condition.

D

IS,
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Module-3

Continuous methods of excavation and transport
Bucket wheel excavators:Applicability and limitations; Types and principlef operation; Operationgd
methods — lateral block / half block method, futhdk methods and their corresponding merits andedigsn
Calculation of productivity.

Continuous surface miners: Types, classification, applicability and limitatsy Principles of operation;

Operational methods — classification; Wide / fldhbh method, block mining method and stepped ctitode
Empty travel back method, turn back method andigoatis mining method; Conveyor / truck loading noetth
side casting method and windrowing method, Resgectierits & demerits and applicability & limitatisrof
these methods.

1

Conveyors: Shiftable and high angle conveyors; Mode of openatapplicability and limitations; Merits an
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demerits of conveyor as a system of transportation.

Module-4

Semi-continuous methods of excavation and transport

Continuous excavation and partly/fully cyclic trpng system: Different methods and applicability
limitations. Cyclic excavation and partly/fully caomuous transport system: Different in-pit crushiagd
conveying methods and their respective applicghiliimitations.

Mining of developed coal seams and dimensional stes

Mining of developed coal seams: Problems associd#ethods of working. Dimensional stones: Typ
occurrences and uses; Methods vis-a-vis equipn@nextraction of primary blocks in granite and niar,
quarries.

Module-5

Slopes in surface mines

Types of mine slope — highwall and waste dumps; @om modes of slope failure; Factors influenc
stability of slopes; Slope stability assessmentirigqies; Waste dumps - types and formation methSidge
protection, stabilization and monitoring.

ng

Course outcomes At the end of the course the student will be abie t
» An understanding of various design parameters sgsdowith different methods of surface mining.

» Ability to design blasting round to have desireddurctivity with minimum damaging effect.

» Ability to select appropriate equipment for excavagtloading and transporting material in opencas
mines.

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximumfofir sub- questions) from each module.

e Each full question will have sub- question coverdtighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbook/s
1 Surface Mining Technology S.K.Das, Lovely Prakashan, 1994,
Dhanbad,
2 Surface Mining G.B.Mishra, Dhanbad Publishers, 1978.
Reference Books
3 Opencast Mining R.T. Deshmukh| M. Publications, Nagpur | 1996
4 Rock Slope Engineering Hock and Bray, | The Institution of Mining | 1981
and Metallurgy,
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - V
MINE VENTILATION
Course Code 18MN54 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* To gain insights of mine air, mine climate and mieatilation
* To comprehend the ventilation requirements of ateuground mine.
* Analysis of mine air, mine climate, natural veritda, mechanical ventilation and to condl
ventilation survey

Module-1

Composition of mine atmosphere Mine gases - production, properties and effecasn8ing and analysis @
mine air; Methane content; Methane drainage; Flaakety lamp and its uses; Methanometers; Mett
layering; Radon gas and its daughter products; ddng of gases.

Module-2

Heat and humidity: Sources of heat in mines; Effects of heat and HityniPsychrometry, Kata thermometg
Air-conditioning.

Module-3

Air flow through mine openings: Laws of flow, resistance of airways, equivalerifice, losses in airwayg
distribution of air, economic design of airwayspWwl control devices; Permissible air velocities iffedent
types of workings/openings; Standards of ventitatio

Module-4

Natural ventilation: Causes, effect of seasonal variations, calculatdnNVP from air densities
thermodynamic principles and other methods. Med®niventilation: Types of mine fans; Theo
characteristics and suitability of fans; Selecti@sting and output control; Fans in series andllgdr Forcing
and exhaust configurations; Reversal of flow; Fafts] diffusers, evasees; Booster and auxiliargtiation;
Venturi blowers; Ventilation of deep mines - undergqd and open pit.

Module-5

Ventilation planning: Planning of ventilation systems and economic atersitions; Ventilation layouts fa
underground coal and metal mines; Calculation nfjaantity required for ventilating a mine; Caldida of
total mine head; Ventilation network analysis piptes and computer applications; Ventilation suszey

Course outcomes At the end of the course the student will be abie t
1. To be familiar with the mine air composition, cliteaand physiological effects

2. An ability to estimate the requirements of venilatin an underground mine

3. An ability to analyze the components of mine anpke, design natural and mechanical ventilaf
and conduct ventilation survey.

4. An ability to decide and design ventilation systemunderground mine.

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.

e Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

« Each full question will have sub- question coveratighe topics under a module.

« The students will have to answer five full quessioselecting one full question from each module.

Sl Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s

uct

lane

2l

=

ion

Textbook/s
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1 Mine Ventilation: G. B. Mishra Oxford UniversiBress, 1994

2 Environmental Engineering in | Vutukuri & —, Cambridge University | 1992.
Mines Lama Press, Cambridge,

Reference Books

3 Mine ventilation and air- Howard L. Wiley International, 1976.
conditioning in mines: Hartman.

4 Mine Ventilation Vol. — 1l S. Ghatak Coalfield Publishers, 1993.
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)
SEMESTER - V

ROCK MECHANICS

Course Code 18MN55 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» To describe the importance of Rock Mechanics irfiid of mining and identify of the physical and
mechanical properties of rocks.
* To understand stress and strain in rocks and theiqal and mechanical properties of rocks, andifail
criteria for rock and rockmass.
* To understand the methods of in-situ strengthedf mass, rheological models and elastic constarjts
of rocks.

Module-1

Introduction to Rock Mechanics: Definition, Scope and importance, development apglication of rock
mechanics in mining. Discontinuities; Descriptiorf discontinuities, Introduction to mapping and
hemispherical projection of discontinuities, Baftoshear strength of joints.

Module-2

Analysis of Stres: Introduction, definition and basic concepts, sdrén a plane, (two dimensional stress),
Mohr’s Circle of stress, equations of equilibriystane stress equations. Simple numerical problems.
Analysis of Strain: Introduction, definition and basic concepts, istr@ a plane, (two dimensional strair
Mohr's Circle of strain, equations of compatibilitgtress-strain relationship, plain strain equatioglastg
plastic behaviour of rocks.

~—

Module-3

Physicc-mechanical properties ofrock: Determination of physical properties, strengtliergth indices and
static elastic constants; Parameters influencirength; Abrasivity of rock and its determination.
Time dependent properties of rock:Creep deformation and strength behaviour; Crespated rheological
models.

Module-4

Strength and Deformability of Rock Mass:In situ shear tests; Evaluation of shear strengtisitu bearing
strength test; In situ deformability tests- Platadling Test, Plate Jacking Test and Borehole JastsT

Module-5

Dynamic properties of rock and rockmass Determination of dynamic strength and elastic camtstof rock.
Failure criteria for rock and rockmass: Theories of rock failure; Coulomb, Mohr and Grifficriteria;
Empirical criteria.

Course wutcomes At the end of the course the student will be abie t

» Ability to describe the importance of Rock Mechania the field of mining and identify of the
physical and mechanical properties of rocks.

» Ability to calculate the stress and strain in roaksl rockmass.

» Ability to understand the time dependent behavimurheological models and determination of elastic

constants of rocks.

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximumfofir sub- questions) from each module.

* Each full question will have sub- question coveratighe topics under a module.

« The students will have to answer five full quessioselecting one full question from each module.
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ﬁlo Title of the Book Niwtﬁé):/;he Name of the Publisher Edition and Year
Textbook/s
1 Strata Mechanics in Coal Mining, Jeremic, K.L. Rotterdam, Balkema 1985
Jeremic
2 Mechanics and Engineering, Charles Jaeger,| Cambridge University 1979.
Press,
Reference Books
3 Continuum Theory of rock Csaba Transtech Publications 1979.
Mechanics Asszonyi,
4 Ground Mechanics in Hard rock| M.L. Jeremic Oxford & IBH Publishing | 1987.

Mining,

Co. Pvt. Ltd., New Delhi,
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER -V
MINE ELECTRICAL ENGINEERING
Course Code 18MN56 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
e To learn the importance of Electrical Engineering &s applications in Mining and allied industries

Module-1

Introduction: Scope and importance of Electrical Engineers iniiMj, qualification, Indian Electricity Rule
applicable to Mining.

Introduction to Electrical Drives and its Application in Mining: Electrical Drives, advantages, parts, chqice
of electrical drives, status of AC and DC driveges of electric drives for control of winders, aters and
conveyors, electric drives for mine hoists.

Module-2

DC Machines: Types and characteristics of DC motors, voltagerdte equation of DC motor, speed control
of shunt motors — armature, flux and voltage cdnfpooblems on shunt motors. Electric braking ofirgh
motors— dynamic, plugging and regenerat

Module-3

AC Machines: Types and working principle of 3 phase inductiootons, speed control of induction motors,
plugging of an induction motor, working principléan alternator.

Module-4

Protective Devices Fuses - types, air break switches, air circuitakees, oil circuit breakers, principle pf
underground signaling in mines,, methods of négt@unding, types of motor enclosures in mines

Power Distribution in Mines: Single line diagram of power distribution on sedand in underground mines,
Cables — various types for surface and undergronings, Flameproof apparatus, Intrinsically safeaagius,
Standard voltage levels for mining as per IER 1956.

Module-5

Mine lllumination: Definition, laws of illumination, types of lightgnsources, standards of mine lighting, LED
lighting.

Course outcomes At the end of the course the student will be abie t
* Students will be aware of Indian Electricity Ruli€356.
* They will be able to differentiate various Motorgdegenerators.
* They will be able to draw the single line diagrahtistribution system in Mines.
* They will understand types of lighting used in ndr@and its design.
* They will be familiar with Electrical Safety devieand its operating principles.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

e Each full question will have sub- question coverdtighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

Sl Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s

Textbook/s




Fundamentals of Electrical DrivesG.K. Dubey Narosa Publishing House, | 1995

Electrical Technology B.L. Theraja, S.Chand& Company 1999
A.K. Theraja
Electrical Power J.B. Gupta, S.K  Kataria& Sons, 1992

rence Books

Universal Mining School Reports Cardiff, Mining publishing London | 1° Ed., 1997

O

The Indian Electricity Rules 1956

Electric Motors: Applications & | M.V.Deshpande
Controls
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER -V
ROCK MECHANICS LAB
Course Code 18MNL57 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course objectives:
1. Prepare rock specimen for lab tests.
2. Select suitable lab testing method to determirength of rock specimen.
3. Analyze discontinuities using hemispherical prajaet

Sl. Experiments
No.

1 Plotting of Stereographic Hemispherical projectioh®iscontinuities

2 Determination of Rock Quality Designation of rock.

3 Preparation of rock specimens for laboratory tests.

4 Determination of uniaxial compressive strengthooks.

S Determination of tensile strength of rock by Breailtest.

6 Determination of compressive strength index of sogk using point load tester.
7 Determination of slake durability index of rocks.

8 Determination of Protodyakanov index of the giveokrspecimen.

9 Schmidt hammer tes

10

Determination of shear strength by direct test

11 | Determination of triaxial strength of rock

12 | Determination of Abrasivity of rock

Course outcomes At the end of the course the student will be able t
« Ability to prepare suitable rock specimen for labts.
< Ability to select suitable testing methods to detieie strength.
« Ability to plot Stereographic Hemispherical projecis of Discontinuities.

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddiactical examination.

2. Breakup of marks and the instructions printedh@ncover page of answer script to be strictlyeselth by
the examiners.

3. Students can pick one experiment from the qoumestiot prepared by the examiners.

4. Change of experiment is allowed only once ar¥d Marks allotted to the procedure part to be madlem
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - V
MINE ELECTRICAL ENGINEERING LABORATORY
Course Code 18MNL58 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course objectives:
» Learn to calculate Resistance / Inductance / po#iciency / Power Factor.
* To study the speed / Torque characteristics of A€ BC machines and to calculate losses and
their Efficiency,
e To calculate losses in a transformer and to pktficiency curves

Sl. Experiments
No

1 Measurement of
a) Resistance by voltmeter and Ammeter method.
b) Inductance and Power factor of choke by ammetématkr, wattmeter method.

Open circuit characteristics of a D.C. Generator.

Load test on shunt generator.

Load test on compound generator

Speed control of DC shunt motor

Load test on DC shunt motor

0O.C. and S.C. test on a single-phase transfaamépredetermination of efficiency and regulation.

Load test on a single phase Induction motor.

Load test on 3-phase Induction motor

RPOIOINO |0~ WIN

0 | Calibration of energy meter

Course outcomes At the end of the course the student will be able t
* Find the resistance of a given conductor, calcutatactance of a coil and hence power factor
e Conduct tests on transformer and evaluate thefopeance.
¢ |dentify and conduct tests on AC and DC machinesdaaw its performance characteristics
e Connect and use energy meter and find out its.error
e Assess the performance of a compound generatowvastiing load.

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddiactical examination.

2. Breakup of marks and the instructions printedh@ncover page of answer script to be strictlyeaelth by
the examiners.

3. Students can pick one experiment from the qomestiot prepared by the examiners.

4. Change of experiment is allowed only once artd Marks allotted to the procedure part to be madem

find
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B. E. MINING ENGINEEING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER -V

ENVIRONMENTAL STUDIES

Course Code 18CIV59 CIE Marks 40
Teaching Hours / Week (L:T:P) (1:0:0) SEE Marks 60
Credits 01 Exam Hours 02
Module - 1

Ecosystems(Structure and Function): Forest, Desert, WetlaRil#grine, Oceanic and Lake. 02 Hrs
Biodiversity: Types, Value; Hot-spots; Threats and Conservatibnbiodiversity, Forest Wealth, an
Deforestation.

Module - 2

Advances in Energy System (Merits, Demerits, Global Status and Applicationdydrogen, Solar, OTEC
Tidal and Wind. 02 Hrs

Natural Resource Managemen{Concept and case-studies): Disaster ManagemesiiaiSable Mining, Cloug
Seeding, and Carbon Trading.

Module - 3

Environmental Pollution (Sources, Impacts, Corrective and Preventive measiRelevant Environment
Acts, Case-studiesBurface and Ground Water Pollution; Noise pollutiSoil Pollution and Air Pollution.03
Hrs

Waste Management & Public Health AspectsBio-medical Wastes; Solid waste; Hazardous wa&iesgastes;
Industrial and Municipal Sludge.

Module - 4

Global Environmental Concerns (Concept, policies and case-studies): Ground wdégetion/recharging
Climate Change; Acid Rain; Ozone Depletion; Radaa Bluoride problem in drinking water; Resettlemand
rehabilitation of people, Environmental Toxicology.

Module - 5

Latest Developments in Environmental Pollution Mitgation Tools (Concept and Applications):G.I.S. &
Remote Sensing, Environment Impact Assessment, rénmiental Management Systems, 1S014Q
Environmental Stewardship- NGOs. 03 Hrs

Field work: Visit to an Environmental Engineering LaboratoryGreen Building or Water Treatment Plant
Waste water treatment Plant; ought to be Followedruzerstanding of process and its brief documiemtat

Course Outcomes At the end of the course, students will be able to

e CO1: Understand the principles of ecology and emvirental issues that apply to air, land, and wate
issues on a global scale,

* CO2: Develop critical thinking and/or observatidills, and apply them to the  analysis of a peab
or question related to the environment.

* CO3: Demonstrate ecology knowledge of a compleatigriship between biotic and abiotic compone

e CO4: Apply their ecological knowledge to illustrated graph a problem and describe the realitids th
managers face when dealing with complex issues.

&

01;

or

r

Nts.
a

Question paper pattern:
* The Question paper will have 100 objective question
* Each question will be for 01 marks

e Student will have to answer all the questions itOAfR Sheet.
e The Duration of Exam will be 2 hours.

SI. No. Title of the Book Name of the Name of the Publisher Edition and

Author/s Year
Textbook/s

1 Environmental Studies Benny Joseph Tata Mc Graw — Hill. 2"Edition, 2012
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2. Environmental Studies S M Prakash Pristine Publishing House|, 3°Edition 2018
Mangalore
3 Environmental Studies — R Rajagopalan Oxford Publisher 2005

From Crisis to Cure

Reference Books

1 Principals of Environmentall Raman Sivakumar Cengage learning, 2"Edition, 2005
Science and Engineering Singapur.

2 Environmental Science — G.Tyler Miller Jr. | Thomson Brooks /Cole, 11"Edition, 2006
working with the Earth

3 Text Book of Environmental | Pratiba Sing, Acme Learning Pvt. Ltd. | 1°Edition
and Ecology AnoopSingh& New Delhi.

Piyush Malaviya
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VI
GROUND CONTROL
Course Code 18MN61 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:2:.0) SEE Marks 60
Credits 04 Exam Hours 03

Course objectives:
* Knowledge of underground excavation ; stabilityuard the excavation, subsidence and stress around
the excavation
* To comprehend the rock mass classification andatiggstem for underground excavation
» To monitor and predict subsidence and undergroisabters
* To design single and multiple opening and suppgtiesn for underground excavations

Module-1

Design and stability of structures in rock: Definition, types of underground excavation, ext¢eradesign
and constraints. Methods for design and stabilitglgsis of underground excavations; Energy reledsed
making an underground excavation; Design of sieglé multiple openings in massive, stratified andtgul
rock mass. Numerical problems.

Module-2

Design of mine pillars:Mine pillars and their classification; pillar mecties; Design of mine pillars and shaft
pillar: stresses acting on pillars; stress distrdyuin pillars; mechanics of pillar failure; intetion of pillar,
floor and roof; design of rooms and pillars; desifibarrier and yield pillars, Numerical Problems.

Module-3

Subsidence: Causes and impacts of subsidence; Mechanics ohcaurbubsidence, discontinuous and
continuous subsidence; Monitoring, prediction, cointand management of subsidence, prediction of
subsidence using graphical and analytical methaahitoring and determination. Numerical Problems.

Module-4

Caving of rock mass:Rock caving in mining; Mechanics of rock caving;sAssment of cavability; caving
prediction and control.
Rockburst and coal bump Phenomenology of rockbursts and coal bump; caysediction, monitoring and
control of rockbursts; gas outbursts.

Module-5

Engineering classification of rocks and rock masse Classification systems in rock engineering;
Classification of intact rocks; Classification aickmasses -Terzaghi’'s rock load, RQD, Rock StrecRating,
Bieniawski's RMR, Barton’'s Q-System, Laubscher's-MR, Hoek's-GSl, Palmstrom’s RMi, CMRI-ISM
Rock mass classification and Recent developmemtsgelations between different classification system
Applications of Rockmass Classification in rock iergring.

Course outcomes At the end of the course the student will be abie t
» To be familiar with the types of underground exdevaand to stabilize the excavation.

e Support the rock mass based on different propesfiesck.
» Ability to estimate the subsidence and monitordisasters.
» To design an opening and support system for undengt:

Question paper pattern:
* The question paper will have ten full questionsyéag equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximumfofir sub- questions) from each module.

e Each full question will have sub- question coverdtighe topics under a module.

» The students will have to answer five full quessioselecting one full question from each module.
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ﬁlo Title of the Book Niwtﬁé):/;he Name of the Publisher Edition and Year
Textbook/s
1 Rock Mechanics and the Design L.Obert and John Wiley and Sons, 1966.

of Structures in Rocks W.I.Duvall,
2 Coal Mine Ground Control, S.Peng John Wiley and Sons, Inc. | 1978
Reference Books
3 Strata Mechanics in Coal Mining M. Jeremic, CRC Press, 1985
4 Underground Excavations in rockE. Hoek and IMM, 1980

E.T. Brown

5 Underground Excavation in Hard E. Hoeket. al Oxford and IBH 1995

Rock




56

B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VI
MINE ENVIRONMENTAL ENGINEERING
Course Code 18MNG62 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:2:.0) SEE Marks 60
Credits 04 Exam Hours 03

Course objectives:
* To understand the causes of mine fire and spontsrieeating.
» To know how to tackle the mine disasters like nfireeand inundation.
* To understand the lighting in underground and ag@est mine.
» To understand the rescue and recovery operatiammime.

Module-1

Mine fires: Causes and classification of mine fires; Spontasecombustion - mechanism, stages
spontaneous combustion, susceptibility indicestofacaffecting spontaneous combustion; Detectiod
prevention of spontaneous heating and accidemt; fDealing with mine fires - direct and indirestthods,
fire stoppings; Re-opening of sealed-off areasedin quarries, Coal stacks and waste dumps.

of
an

Module-2

Mine explosions Firedamp and coal dust explosions - causes anemien, explosive limits, Problems ¢
explosibility limit; Stone-dust and water barrieBxplosion in quarries over developed pillars; Btigation

n

Module-3

Inundation: Causes and prevention; Precautions and technidusspooaching old workings; Dewatering
waterlogged working, safety boring apparatus, paté holes; Design and construction of water dams.

Module-4

Rescue and recovery:Rescue equipment and their uses, classificatiorestue apparatus; Resuscitati
Rescue stations and rescue rooms; Organisatiesofie work; Emergency preparedness and resporisesy

Module-5

Airborne respirable dust: Generation, dispersion, measurement and contrgisi®lbgical effects of dust
dust-related diseases.

lllumination: Cap lamps; Layout and organisation of lamp roontandards of illumination; Photometry a
illumination survey; Luminance calculations.

Course outcomes At the end of the course the student will be abie t
* An ability to know the causes of mine fire and $poeous heating.

* An ability to tackle the mine disasters like mifre fand inundation.
» An ability to design the lighting in undergrounddampen cast mine.
» An ability to carry out the rescue and recoveryrapien in a mine.

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.

e Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

* Each full question will have sub- question coveratighe topics under a module.

« The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and
No Author/s Year
Textbook/s

1 Mine Disasters and Mine RescugM.A. Ramulu, | Oxford & IBH Publishing Co. Ltd., | 1991.

2 Elements of Mine Technology | D.J.Deshmukh| Central Techno Publications, Nagpui6 th Edition

\ol Il
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Reference Books

3 Mine Ventilation, Vol. | S. Ghatak, Coal Field Publishers, 1983
Asansol,
4 Environmental Engineering in | V.S. Vutukuri& | Cambridge University 1992

Mines,

R.D. Lama,

Press,
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VI
MINERAL PROCESSING & FUEL TECHNOLOGY
Course Code 18MN63 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:2:.0) SEE Marks 60
Credits 04 Exam Hours 03

Course objectives:
» To review all unit operations in mineral processamgl fuel technology.
* To understand the importance and principles of n@sehandling in the mineral processing plant.
* To explain the methods of analysis of comminutioeoty, selection criteria for crushing, grindingig
screening equipment, selection principles for nahe&oncentration techniques, criteria for mine
concentration equipment selection.

Module-1

Introduction: Scope, objectives and limitations of mineral pesteg; Liberation and beneficiatig
characteristics of minerals and coal. Laboratorgsang.

Comminution: Theory and practice of crushing and grinding; D#fg types of crushing and grinding

equipment - their application and limitations.

Module-2

Size separation: Laboratory size analysis and interpretation; Beftbf solids in fluids; Industrial screens;

Mechanical classifiers and hydro-cyclones: Numépcablems.

Module-3

Gravity concentration methods: Jigging, heavy media separation, flowing film ceniration - theory
application and limitations.

Froth flotation: Physico-chemical principles; Reagents; Machinestafibn of sulphides, oxides and coal.
Electrical and magnetic methods of concentrationPrinciples, fields of application and limitations

Module-4

Float and sink test procedure for float and sink test, construction vadishability curves and the
use/application

Dewatering: Principles and techniques: thickening, filtratiand drying techniques.

Simplified processing/ beneficiation flow sheetsoal, copper, lead, zinc, gold, iron, manganese and lime
stone.

Module-5

Solid fuels: Wood, peat, lignite, coal, anthracite; proximatel alltimate analyses; coal characteristics
different industrial uses; characteristics of Imdémals; caking and coking properties; Liquid fudketroleum -
its products and testing methods. Geseous fuelsirdlayas, producer gas and water gas.

Combustion of Coal: Mechanism of coal combustion, combustion systeomnpustion stoichiometry
carbonization of coal: Low temperature carbonizatligh temperature carbonization.

Course outcomes At the end of the course the student will be abie t
* Ability to understand the importance and principtésmaterials handling in the mineral process

plant.

» Ability to explain the methods of analysis of comuoion theories, selection criteria for cruship
grinding and screening equipment, selection priasijfor mineral concentration techniques, critésia
mineral concentration equipment selection.

ral
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Question paper pattern:

Each full question will be for 20 marks.

The question paper will have ten full questionsyiag equal marks.

There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question coveratighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbook/s
1 Mineral Processing Technology, B.A.Wills, Pergamon Press. 5th Edition,
2 Ore Processing S.K.Jain, Oxford IBH, 2nd Edition, 1990
Reference Books
1 Fuels and Combustion, Dr. Samir Published by Orient 1990.
Sarkar, Longman Ltd.,
2 Principles of Mineral Dressing, | A.K. Gaudin, TMH Edition, Tata Mc. 1971.

Graw Hill,
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VI
UNDERGROUND MINE PLANNING AND DESIGN
Course Code 18MN641 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:

» Understand the basic principles of mining law idiénand role and influence of government on min
industries. To identify software for mine plannisgd designing.

» Explain the process of strategic mine planningigonpact on decision-making during project
development and the factors considered in undengrcoal mine planning. Explain novel mining
methods.

» lllustrate surface layouts, pit bottom and pit ayouts for different transport systems.

* Analyze and select suitable mine development an@timg methods.

Module-1

Introduction, Social-Legal-Political-Economic impsc Environmental consequences: air, water and
pollution; causes and preventive measures.

General principles of mine development, Land Adtjois, Plant silting and construction, environmen
Protection and Permission.

Module-2

Principles of mine planning, stages of planningi@v mines: pre-feasibility report, feasibility repand DPR,
selection of mine sites, geological aspects, amisidn of a coal field into mining areas. Surfaegduts, pit
bottom layout, transport system. Application of garers in mine planning.

Module-3

Mining Area, Term of life and mine capacity, diwsi of mining property into parts, length, numbed ¢
position of productive Longwall faces, dimensiohnslevelopment workings.

Module-4

Stope planning Cut-off grade, evaluate stope boundaries, selectiteria for stoping methods, application
computers in stope design, economics of each stope.

Production planning: Stope reserve, development, manpower, ore/wasléhg, equipment, essenti
services, production scheduling, time and work stiod improvement of production, Optimization ofraisize
(mine production capacity) based on techno-econacprisiderations.

Module-5

land

ta
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Planning for mine closure: Lease agreements, surface facilities, undergroanilities, water managemer
site rehabilitation, socio economics.

Course outcomes At the end of the course the student will be able t
* Knowledge of Mining laws in India and role and udhce of government on mining industries &

software for mine planning and designing.
» Ability to explain Process of strategic mine plamyi Factors considered in underground coal n
planning and Novel mining methods.
» Ability to apply Surface layouts, pit bottom and f@ip layouts for different transport systems.
* Ability to analyze and select suitable mine deveaiept and working methods.

and

nine
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Question paper pattern:
The question paper will have ten full questionsyiag equal marks.

Each full question will be for 20 marks.
There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question coveratighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

Sl ; Name of the ; Edition

NG Title of the Book Author/s Name of the Publisher and Year

Textbook/s

1 Advanced Coal Mining B.M. Asia Publishing House, Bombay

Vorobjev&R.T. | 1966.

2 S.M.E. Mining Engineering Hartman, . Society for Mining metallurgy and1992
Handbook, Vol. | & Il Exploration Inc.

Reference Books

1 Mine Planning for Coal S.P.Mathur , MG Consultants Bilaspur, 1993..

2 Modern Coal Mining Technology S.K.Das, Lovely Prakashan, Dhanbad, 1996
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VI
SURFACE MINE PLANNING & DESIGN
Course Code 18MN642 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* to be familiar with basic elements of surface npianing .

* to understand the concept of open pit planningasal production planning
* to understand the closure aspect of surface mine

Module-1

Introduction: Stages/Phases of mine life; Preliminary evaluatibsurface mining prospects; Mine planni
and its importance; Mining revenues and costs theid estimation; Mine planning components, plagriteps
and planning inputs.

Ore reserve estimation:Ore zone and bench/level compositing; Objectived pninciples of ore resery,

estimation; Estimation of grade at unknown poingthds of ore reserve estimation - vertical cresgicn
method, horizontal cross section method and 3-Dogéal block method.

[97]

Module-2

Stripping ratio: Concept of stripping ratio; Types of stripping oatiand their significance; Choice between

surface and underground mining.
Geometrical considerations:Basic bench geometry; Pit layouts.

Module-3

Pit Planning: Development of economic block model; Pit Cut-offide and its estimation; Ultimate p

configuration and its determination — hand methtadting cone technique, Lerchs-Grossmann algor;itamal
computer assisted hand method.

Production planning: Determination of optimum mine size and Taylor’s enlifie rule; Sequencing by nest
pits; Cash flow calculations; Mine and mill plattisg, Lanes algorithm for estimation of optimumlinsut of
grade; Introduction to production scheduling.

t

Module-4

Analysis and design of highwall slopes and waste aps: Pit slope geometry; Influence of pit slope on m
economics; Highwall slope stability analysis andsige methodology; Stability analysis and des
methodology for waste dumps.

ne
ign

Module-5

Design of haul roads:Addition of haul road on pit plan; Design of roawss section; Design of road width,

curves and gradient; Haul road safety featuregtaid design.
Design of drainage system in surface mines

Closure of surface mines

Feasibility Report - Contents and preparation.

Course outcomes At the end of the course the student will be abie t
* Understand basic components of surface mine plgnnin

» Estimate ore reserve using various methods
» Plan open pit mine given the ore reserve and ecmnoondition.
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Question paper pattern:
The question paper will have ten full questionsyiag equal marks.

Each full question will be for 20 marks.
There will be two full questions (with a maximumfotir sub- questions) from each module.

Each full question will have sub- question coveratighe topics under a module.

The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook/s

1 Surface Mining Technology S.K.Das, Lovely Prakashan, 1994.
Dhanbad,

2 Surface Mining G.B.Mishra, Dhanbad Publishers, 1978.

Reference Books

1 Opencast Mining R.T. Deshmukh| M. Publications, Nagpur | 1996

2 Rock Slope Engineering Hock and Bray, | The Institution of Mining | 1981
and Metallurgy,

3 Principles and Practices of R.D. Singh New Age International, 1997.

Maodern Coal Minin:
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VI
ENVIRONMENTAL MANAGEMENT IN SURFACE MINES
Course Code 18MN643 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* To make student conversant with prevailing envmmental legislation in India

* To provide knowledge in details about various sesmf pollution in surface mines and mitigating
measures against each source

Module-1

Introduction: Environmental issues in mineral industry — natioaatl global; ambient environment mini
complexes; environmental impacts of mineral expt@n - opencast mining and associated activities.
Air Pollution: Sources, characterization, ill effects, measurepmahitoring, standards, mitigating measur¢

g

£S.

Module-2

Water Pollution: Sources, ill effects, water quality parametersphysico-chemical, biological an
bacteriological. Water quality criteria, standardgnitoring and mitigating measures. Heavy metdlupon
and its abatement. Ground water pollution — datacind management. Acid mine drainage.

Module-3

Noise Pollution: Basics of acoustics. Sound power, intensity andgsure levels. Noise indices, effeg
standards, instrumentation, monitoring and control.
Blasting : Environmental aspects of blasting.

ts,

Module-4

Biological Land Reclamatior : Environmental factors affecting revegetationchmatic, physical ang
chemical factors. Analysis and evaluation of sit@l &oil. Plant species selection. Methods of veigets
establishment. Vegetation survey.

Societal Environment : Societal environment and its management diety resettlement an
rehabilitation; socio-economic impacts; sustainald@eelopment; concept of carrying capacity basadrphg.

Module-5

Environmental Administration in India: Administration and Management, Environmentapact
Assessment - Methods of EIA and their applicahilignvironmental Management Plan - Structure
preparation of EMP; Environmental audit, salieratéees of Environment Protection Act; Environmer
Laws.

and
tal

Course outcomes At the end of the course the student will be able t
« To develop expertise in legal requirement in cotinaavith mine environment

« To develop expertise environmental management dajesb

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximumfofir sub- questions) from each module.

* Each full question will have sub- question coveratighe topics under a module.

« The students will have to answer five full quessioselecting one full question from each module.

Sl Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s

Textbook/s
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1 Environmental Impact of Mining| C.G. Down. and\pplied Science Publishers Second Edition,
J. Stock Ltd. London, 1980
2 Mining and Environment B.B.Dhar Ashish Publishing House, | 1986.
New Delhi,
Reference Books
1 Mine Environment Dhar and
Thakur
2 Environmental Pollution ControlC.S. Rao, Wiley Eastern Ltd. 1992

Engineering
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)
SEMESTER - VI

OPEN ELECTIVE - A

TUNNELING ENGINEERING

Course Code 18MN651 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» Design tunnels, rock support and grouting and extalthe most important issues in the procedure
» Evaluate tunnel excavation method from technicdl @moduction aspects
* Analyze cost and time for ordinary tunnels basedsks and construction management principles
» Carry out a basic design of tunnel ventilation

Module-1

Introduction: Scope and application, historical developments,ofirtunneling, tunnel engineering, futu
tunneling considerations. Types of Underground Eatians: tunnel, adit, decline, shaft; parame
influencing location, shape and size; geologicpkass; planning and site investigations for a tunne

re
ers

Module-2

Tunnelling Methods: Types and purpose of tunnels; factors affectingjaghof excavation technique; Metho
- soft ground tunneling, hard rock tunneling, shalltunneling, deep tunneling; Shallow tunnels — aod
cover, cover and cut, pipe jacking, jacked box gatian techniques, methods of muck disposal, sujor
problems encountered in tunneling and remedial oreas

Module-3

Tunneling by Drilling and Blasting: Unit operations in conventional tunneling; Drilyj - drilling principles,
drilling equipment, drilling tools, drill selectigrrock drillability factors; Blasting - explosivesitiators,
blasting mechanics, blast hole nomenclature; tygesuts- fan, wedge and others; blast design, tfublast
performance - powder factor, parameters influencimgdels for prediction; mucking and transportaf
equipment selection.

ion

Module-4

Tunneling by Road headers and Impact Hammer: Cutting principles, method of excavation, selatti
performance, limitations and problems.

Tunnelling by Tunnel Boring Machines: Boring priplds, method of excavation, selection, performa
limitations and problems; TBM applications.

nce,

Module-5

Supports in Tunnels Different types of supports in tunneling and thepplicability, NATM. Ground
Treatment in Tunnelling: Adverse ground conditiansl its effect on tunneling; introduction to growahtrol.
Tunnel Services: Ventilation, drainage and pumping

Tunnelling Hazards: Explosion, flooding, chimneynation, squeezing ground.

Course outcomes At the end of the course the student will be abie t
» Design tunnels, rock support and grouting and extalthe most important issues in the procedure
» Evaluate tunnel excavation method from technicdl anoduction aspects
» Analyze cost and time for ordinary tunnels basedsks and construction management principles
e Carry out a basic design of tunnel ventilation

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

« There will be two full questions (with a maximumfofir sub- questions) from each module.

e Each full question will have sub- question coverdtighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.
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ﬁllo Title of the Book Ni\rl?tigrf/;he Name of the Publisher ai?jlt\l(oenar

Textbook/s

1 Driving Horizontal Workings and by Pokorovski |, Mir Publishers, 1980.
Tiinne

2 Harbour, Dock and Tunneling | by R. R. C. Pattii, Chal'otar Book Stall,
Engineering Srinivasan Station Road TulsiSada, Arland

(W. Rly), India

Reference Books

3 Rock Mechanics and Design in | Bieniawski, Rotterdam A.A. Balkema, 1984.
Mining and Tunneling, Z.T.,

4 Drilling and Blasting of Rocks | Carlos L AA. 1995.

Jimeno,

Balkema/Rotterdam/Brookfield
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)
SEMESTER - VI

OPEN ELECTIVE - A

UNDERGROUND SPACE TECHNOLOGY

Course Code 18MNG652 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» Excavation methods for construction of undergrosindctures
* Requirement of different machinery for excavatiomgoses
» Facility design in under structures
* Hazards associated with underground constructiaksvo

Module-1

Historical: Natural caves, archeological caves and their cactsbn, tunnels for road, rail and hydropower.
Need for Underground Space: Congestion driven nieedtevelopment of infrastructure for transporster,
power supply, vehicle movement in cities, storagmaterials

Module-2

Engineering Utilities: Hydropower tunnels and caverns, underground stdi@ag_PG, LNG, Crude and its
products — basic principles.

Nuclear Waste Disposal: Conditions for waste diapasffect of radioactivity and heat on surroundingk,
conceptual design of a nuclear waste disposaitiacil

Module-3

Strategic Utilities: Defense facilities, civil shelters, navy bases faice hangers, safety and risk assessr
systems.

Other Storage: Grain storage, their advantageagdstages, underground cold storage and cellaoéals
and beverages.

nent

Module-4

Modern Developments Underground ring roads in mega cities, submergedfl@ating tunnels, undergrour
libraries, museums, dwelling units, resorts.

Module-5

Traffic surveillance and control system (TSCS) in tunnel Traffic control signs, signals, lights, camer
Assignment: Preparation of different undergrouracspapplication plans.

Course outcomes At the end of the course the student will be abie t
» excavation methods for construction of undergrostngictures

* requirement of different machinery for excavatiamgnses
» facility design in under structures
* hazards associated with underground constructiohsvo

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximumfofir sub- questions) from each module.

e Each full question will have sub- question coverdtighe topics under a module.

» The students will have to answer five full quessioselecting one full question from each module.

Sl . Name of the . Edition
NoO Title of the Book Author/s Name of the Publisher and Year

Textbook/s
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1 Underground Space Design: A | John Carmody, | Raymond Sterling:
Guide to Subsurface Utilization
2 Rock Mechanics and Design in | Bieniawski, Z.T | Rotterdam A.A. Balkema, 1984.

Mining and Tunneling

Reference Books

3

Harbour, Dock and Tunneling
Engineering

R. Srinivasan

R. C. Pattii, Chal'otar Book Stall,
Station Road TulsiSada, Arland
(W. Rly), India.
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

OPEN ELECTIVE - A

Course Code 18XX653 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» To make students aware about the concept of exoavengineering and its relevance to mining

* To expose the students to various excavation tqabsiand their design aspects

Module-1

Introduction: Scope and importance of rock excavation engine@nimgining and construction industries;
physico-mechanical and geotechnical propertieeais vis-a-vis excavation method; selection of gatan
method. Rock breaking processes: Primary, Secoradatyf ertiary, Energy consumption computations

Module-2

Drilling: Advances in drilling equipment, pneumatic versydrhulic, design and operating parameters of
surface and underground drilling; evaluation ofi ge@rformance; mechanism of bit wear; bit selattio

Module-3

Blasting: Explosives and their selection criteria for rock@ation; blast design for surface excavations af
optimisation; advanced blast initiation systemasbperformance evaluation; cast blasting; tecluomemic
and safety aspects of surface and undergroundrigaativances in blast design for underground eatiais;
contour blasting; computer aided blast designs.edmgter drilling and blasting

Module-4

nd

Rock Cutting: Theories of rock tool interaction for surface esatdon machinery - rippers, dozers, scrapers
BWE, continuous surface miners, auger drills; thesoof rock tool interaction for underground exdava
machinery - ploughs, shearers, road headers, cmuigminers and tunnel boring machines; selectiberia
for cutting tools;

Module-5

Advanced rock cutting technique: - high pressure water jet assisted cutting.

Recent Developments in rock excavation machinery
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

OPEN ELECTIVE - A

18XX653

Course outcomesAt the end of the course the student will be abie t
» Students will acquire knowledge about excavatichn@ues and their selection

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.

» Each full question will be for 20 marks.

» There will be two full questions (with a maximumfofir sub- questions) from each module.

» Each full question will have sub- question coveriighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s

Textbook/s

1

2

Reference Books

3

4

5
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VI
MINE VENTILATION AND ENVIRONMENT LABORATORY
Course Code 18MNLG66 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course objectives:
* To study the measure and monitor different typégases in mines
* To study ventilation survey
» To study the handling of rescue apparatus
* To study the dust sampling in mines

Sl. Experiments

P
°

Assembling and dismantling of flame safety lamp

Assess the percentage of methane and oxygen flesimg safety lamp

Determine the relative humidity of the atmosphere

Determine the quantity of air flow in a mine

Determine the cooling efficiency of the atmosgher

Determination of characteristic curves of a fathwespect mine characteristics

Demonstration of fire extinguishers to quenchfitee

To determine the quantity of particulate mat&ng dust samplers

Study of gas sampling equipment and determinatid®® (MSA CO detector and other equipme

PO ONO| gl lW Nk

0 | Demonstration of self-contained breathing apgparaelf-rescuers, and short distance apparatus.

Course outcomes At the end of the course the student will be able t
« An ability to measure and monitor different typégases in mines.
< An ability to do ventilation survey.
« An ability to handling of rescue apparatus.
e An ability to dust sampling in mines.

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddctical examination.

2. Breakup of marks and the instructions printedhencover page of answer script to be strictlyeaet by
the examiners.

3. Students can pick one experiment from the qomestiot prepared by the examiners.

4. Change of experiment is allowed only once artd Marks allotted to the procedure part to be maale.z
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
MINERAL PROCESSING LABORATORY
Course Code 18MNL67 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course objectives:
e To study the different types of sampling methods
e To study the laboratory sizing and separation diigias.
e To study the process of comminution
e To study the settling of solids in fluids
« To study the different types of concentration pssce

Sl. Experiments
NO

1 | Sampling: a) Coning and quartering b) Riffle Shngp

Sieve analysis and interpretation of data

Determination of actual capacity of a jaw crusher

Determination of actual capacity of a roll crushe

Determination of grindability index of the givere.

Determination of free settling velocities of quaptrticle and comparison of the results with théoaé
results.

Separation of heavier from the given feed usingenal jig and calculation of ratio of concentratio

Study of the particle movement on the deck obperating table.

OON| O |01 |~ W (DN

Separation of ferrous minerals using magnetic sepa

10 Study of the flotation characteristics of the sudigh oxide ore/coal and, calculate the ratio of
concentration.

Course outcome<At the end of the course the student will be able t
« An ability to identify different types of samplinmgethods, comminution methods and concentratiorn
methods.
* An ability to explain laboratory sizing, comminutiand concentration methods.
* An ability to interpret laboratory sizing, commirmt and concentration methods.

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddiactical examination.

2. Breakup of marks and the instructions printedh@ncover page of answer script to be strictlyeselth by
the examiners.

3. Students can pick one experiment from the qouestiot prepared by the examiners.

4. Change of experiment is allowed only once artd Marks allotted to the procedure part to be madle.z
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -VI

MINI PROJECT
Course Code 18MNMP68 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:0:2) SEE Marks 60
Credits 02 Exam Hours/Batch 03

Course objectives:

« To support independent learning and innovativéuali.

« To guide to select and utilize adequate informatiom varied resources upholding ethics.

« To guide to organize the work in the appropriateneas and present information (acknowledging th
sources) clearly.

« To develop interactive, communication, organisattone management, and presentation skills.

« To impart flexibility and adaptability.

- Toinspire independent and team working.

« To expand intellectual capacity, credibility, judgent, intuition.

« To adhere to punctuality, setting and meeting deesl!

« Toinstil responsibilities to oneself and others.

« To train students to present the topic of projeatkwn a seminar without any fear, face audience
confidently, enhance communication skill, involvegroup discussion to present and exchange ide
N

Mini -Project: Each student of the project batch shall involvecamrying out the project work jointly i
constant consultation with internal guide, co-guimted external guide and prepare the project regsopter the
norms avoiding plagiarism.

D

as.

=)

Course outcomes At the end of the course the student will be able t
« Present the mini-project and be able to defend it.
e Make links across different areas of knowledge targenerate, develop and evaluate ideas and
information so as to apply these skills to the gcbjask.
e Habituated to critical thinking and use problemvaaj skills.
« Communicate effectively and to present ideas gtemrtl coherently in both the written and oral forr
¢ Work in a team to achieve common goal.
» Learn on their own, reflect on their learning aakkt appropriate actions to improve'it.

CIE procedure for Mini - Project:

The CIE marks awarded for Mini - Project, shalldaesed on the evaluation of Mini - Project Reporgjétt
Presentation skill and Question and Answer sesgitime ratio 50:25:25.The marks awarded for MiRireject
report shall be the same for all the batch mates.

Semester End Examination

SEE marks for the mini-project shall be awardededam the evaluation of Mini-Project Report, Préaton
skill and Question and Answer session in the BHI25:25 by the examiners appointed by the Unitersi
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

INTERNSHIP

All the students admitted to Il year of BE/B. Teshall have to undergo mandatory internship of ¢kse

during the vacation of VI and VII semesters andvbrand VIII semesters. A University examinatiomadl be
conducted during VIII semester and the prescriveditshall be included in VIl semester. Intermskhall be
considered as a head of passing and shall be evedidor the award of degree. Those, who do nag-t
up/complete the internship shall be declared dsafal shall have to complete during subsequent éJgity
examinations after satisfying the internship reguients.

174

Course Code Refer to VIIl semester scheme | CIE Marks 40
Duration of internship 04 weeks SEE Marks 60
Credit 02 Exam Hours/ Batch 03

Course objectives:
Internship/Professional practice provide studemésdpportunity of hands-on experience that inclpeesonal
training, time and stress management, interackilks spresentations, budgeting, marketing, liahitand risk
management, paperwork, equipment ordering, maanis® responding to emergencies etc. The objeats/
further,

- To put theory into practice.

« To expand thinking and broaden the knowledge ailld sicquired through course work in the field.

- Torelate to, interact with, and learn from currprafessionals in the field.

- To gain a greater understanding of the duties esplansibilities of a professional.

« To understand and adhere to professional standaths field.

- To gain insight to professional communication imlthg meetings, memaos, reading, writing, public

speaking, research, client interaction, input et and confidentiality.
« To identify personal strengths and weakne

Internship: Students under the guidance of internal guide/seatetnal guide shall take part in all the
activities regularly to acquire as much knowledggassible without causing any inconvenience apthee of
internship.
Seminar: Each student, is required to

» Present the seminar on the internship orally artif@ugh power point slides.

« Answer the queries and involve in debate/discussion

«  Submit the report duly certified by the externaidgu
The participants shall take part in discussiondstdr friendly and stimulating environment in whittre
students are motivated to reach high standardderwime self-confident.

Course outcomes At the end of the course the student will be able t
« Gain practical experience within industry in whible internship is done.

« Acquire knowledge of the industry in which the mighip is done.

» Apply knowledge and skills learnt to classroom work

« Develop a greater understanding about career aptitwile more clearly defining personal career
goals.

« Experience the activities and functions of profesais.

» Develop and refine oral and written communicatikifiss

- Identify areas for future knowledge and skill degghent.

« Expand intellectual capacity, credibility, judgmeimtuition.

« Acquire the knowledge of administration, marketifigance and economics.
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Continuous Internal Evaluation

CIE marks for the Internship shall be awarded lByabmmittee constituted for the purpose by the Hedbe
Department. The committee shall consist of threelfees from the department with the senior mosingcas
the Chairman.

The CIE marks awarded shall be based on the el@iuat Internship Report, Presentation skill andegtion
and Answer session in the ratio 50:25[
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VII
MINE SYSTEMS ENGINEERING
Course Code 18MN71 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» Identify and develop operational research models fihe verbal description of the Real Systems.
» Enables to create mathematical models that arelusefolve optimization problems.
» Ability to estimate the optimum cost/distance @ngporting the goods.
» Able to apply the different types of strategiegjame theory in decision making.

» Able to design and develop the analytical moddéds PERT and CPM for planning, scheduling and

controlling projects.

Module-1

System Engineering:Introduction to systems concept, analysis and systengineering. Models in systems

analysis. Basic concepts of statistical decisi@oti.
Linear Programming: Definition, mathematical formulation, standard forsmlution space, solution-feasib
basic feasible, optimal,infeasible, multiple, oginRedundancy, Degeneracy, Graphical and Simpkghoals.

Module-2

Variants of Simplex algorithm — Artificial basis techniques. Duality, Economictdrpretation of Dual
Solution of LPP using duality concept, Dual simpiesthod.

Simulation: Simulation techniques for equipment selection amddgpction scheduling, Significance
management information systems in controlling amaghaging the mining activities.

Inventory Model: Definition, deterministic models, probabilisticniels and their applications to mining.

Module-3

Transportation Problem: Formulation of transportation model, Basic feasilslolution using differen
methods, Optimality Methods, Unbalanced transporiaproblem, Degeneracy in transportation proble
Applications of Transportation problems. Assignmentblem Formulation, unbalanced assignment probl
Traveling salesman problem.

Module-4

Project Management Using Network Analysi: Network construction, Network techniques for mip
projects, determination of critical path and duratifloats.

PERT —Estimation of project duration, variance.

CPM - Elements of crashing, least cost project scheduklow innetworks: Determination of shortest e
Determination of Maximum flowthrough the networks fnining project.

—

ms,
em,

—

I

Module-5

Queuing Theory: Queuing system and their characteristics. The Mleuing system, Steady state
performance analyzing of M/M/l and M/M/C queuing aeb

Game Theory: Formulation of games, Two Person - Zero sum gamm@eg with and without saddle point,
Graphical solution (2xn, mx2game), and dominanopeity.

Course outcomes At the end of the course the student will be abie t

1. Mine Systems Engineering presents the theoretitatipals and practical applications for strategiimne
planning in surface and underground mining openatio

2. It covers planning and valuation methodologies iapple to metal and coal mining projects.

3. The students will explore and apply basic manualc@dures, algorithms, computer applications

and

mathematical models for strategic mine planning.
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Question paper pattern:
The question paper will have ten full questionsyiag equal marks.
Each full question will be for 20 marks.

There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question coveratighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook/s

1 .Mining Engineers Handbook, | Cummins AIME, New York, 1979
Vol. Il SME

2 Mathematical Models in Sharma J.K Tata Mcgraw-Hill, New 1989.
Operations Research. Delhi,

Reference Books

3 Operations Research and Taha H.A .Mc. Millan. ISBN -0-02-
Introduction, 418940-5

4 Introduction to Operation Hiller and Mc. GrawHill V Edition.

Research

Liberman
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VII
COMPUTER APPLICATION IN MINING
Course Code 18MN72 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* To make students conversant with importance of etenp in mining engineering

» To make aware about the various software and pgBcagpion to mine planning and design
» To demonstrate and impart initial training to use $oftware

Module-1

Computer Aided Desigr : Fundamentals of CAD, Introduction, The Design Psscerhe application qof

Computers for Design, Creating the Manufacturinggl®ase, Benefits of Computer — Aided Design.
Hardware in Computer — Aided Design: Introductidhe design Workstation, the Graphics Terminal, @er
Input Devices, Plotters and Other Output Devicé® CTentral Processing Unit, Secondary Storage.

Module-2

Computer Graphics software and Databas : Introduction, The Software Configuration of aa@hics

System, Functions of a Graphics Package, Consiguthie Geometry, Transformations, Data base Steictu

and Content, Wire-frame Versus Solid Modeling, ®@tB&AD Features, Application of Computers in Mining

Indiictrine

Module-3

Algorithms : Development of algorithms in Ore Reserve EstiomtEquipment Selection, Material Handling

System, Pit Configuration, Blast Design, Pillar [@es Subsidence Protection, Ventilation Network Kmsés,
Ground Vibration Prediction from Blasting.

Module-4

Introduction to the application of robotics in méneemote controlled and manless mining.
Database systemsOverview of file organization - sequential, diredadexed, hashed, inverted; introduction
RDBMS; use of DBASE and Microsoft Access. Mine ngaraent Information Systems, Inventd
management application

Module-5

Expert system: concept and applications in mining. Artificiatéfligence Programming Computer
applications to mine environment, computer aidegtépplications.

Mine design computer applications: based on rock mechanics and ground controklikee stability, pillar
design, mine opening design etc

Course outcomes At the end of the course the student will be able t
» Students will have knowledge about various softvegmelication worldwide in the field of mining

engineering
e Students will develop some skill to use the sofenvaith cases

Question paper pattern:
* The question paper will have ten full questionsyéag equal marks.

e Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

« Each full question will have sub- question coveratighe topics under a module.

« The students will have to answer five full quessioselecting one full question from each module.
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Sl . Name of the . .

No Title of the Book Author/s Name of the Publisher Edition and Year

Textbook/s

1 Fundamentals of Database Elmarsi and Wesley 3rd edition, 2000
Systems, Navathe,

2 CAD/CAM : Computer Aided Mikell P. Jr. PHI Inida, 1989.
Design and Manufacturing, Groover, Emory

Reference Books

3 DBASE Handbook

4 Mine Ventilation and Air — Hartman, Wiley International, 1961.

Conditioning,
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VII
OPEN PIT SLOPE ANALYSIS AND DESIGN
Course Code 18MN731 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» To explain slopes, their modes of failure and wasitactors/parameters that influence stability of

slopes in surface mines.
« To identify the geotechnical parameters that ageired for stability studies of a slope

Module-1

Introduction : Types and formation of slopes in surface minesslpje vis-a-vis mine economics, mechani
of common modes of slope failure, factors influagcstability of slopes, and planning of slope diigbi
investigations.

Module-2

Geotechnicallnformation : Geotechnical data required for high wall slofa#ity studies. Collection of
Geological Data and their interpretation for stpstudies of high wall slopes.

Module-3

Shear Strength:Shear strength of intact rock, discontinuity suefadilled discontinuities and rock-mass -
estimation and determination; Surface roughnes, joughness coefficient — estimation and deteatim.

Module-4

Water Flow : Concepts of water flow through a material asgogrmeability; water flow through rock-mass,
water flow through soil type material and brokenibmaterial; Estimation and measurement of perritigab
and water pressure; Graphical solution of seepegfelgms (flow nets), seepage forces and seepatgmat
under different conditions.

Module-5

Analysis and Design of Pit Slopes and Waste DumgSlope stability assessment methods and technique
Analysis and design criteria and methodology fghhivall slopes and backfill and waste dumps; Priilséb
approaches of slope analysis and design.

i

Course outcomes At the end of the course the student will be able t
» Explain slopes, their modes of failure and varifactors/parameters that influence stability opsis
in surface mines.

« Identify the geotechnical parameters that are redubr stability studies of a slope

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximumfofir sub- questions) from each module.

* Each full question will have sub- question coveratighe topics under a module.

« The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbook/s
1 Surface Mining Technology S.K.Das, Lovely Prakashan, 1994.
Dhanbad,
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2 Surface Mining G.B.Mishra, Dhanbad Publishers, 1978.
Reference Books

3 Opencast Mining R.T. Deshmukh| M. Publications, Nagpur | 1996
4 Rock Slope Engineering Hock and Bray, | The Institution of Mining | 1981

and Metallurgy,
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VII
NUMERICAL MODELLING AND INSTRUMENTATION IN ROCK MEC HANICS
Course Code 18MN732 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» Knowledge of numerical modeling

Module-1

Basic Concepts:Sensitivity, range, reproducibility and accuracyiftdabsolute and relative measureme
error, environmental factors and planning for imstentation.
Principles: Mechanical, pneumatic, optical, vibrating wire,zmelectric, electrical and thermal.

nts,

Module-2

Field and Laboratory Instruments: Load cells, MPBX, tape extensor meters, convergeecerders; Load
stress, deformation and strain measuring instrusnent

Module-3

Instrumentation monitoring: Introduction, purpose, monitoring systems, datéectibn, interpretation and
application in mining engineering.

Module-4

Introduction to numerical modelling: Introduction, need, domain and boundary conditioins;retisation,
approach to numerical simulation for excavationsiining. Steps followed in numerical modelling.

Module-5

Methods of Numerical modelling:Methods of numerical modelling: Basic principldvantages and their
limitations of Finite difference method, finite elent method, boundary element method and disciatecat
code.

Courseoutcomes At the end of the course the student will be able t

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

» Each full question will have sub- question covertighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

Sl Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s

Textbook/s

1 Rock mechanics, instrumentationParker, Jack. 02650.

room and pillar workings tests

2 Numerical Methods in Rock G. N. Pande, John Wiley & Sons Inc (June 1, 1990)
Mechanics

Reference Books

3 Fundamentals of Rock Mechanigcdager & Cook, | Methuen and co. London, | 1969.

4 _Strata Mechanics in Coal Mining, Jeremic, K.L. Rotterdam, Balkema, 1985
Jeremic
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VII
MINERAL ECONOMICS
Course Code 18MN741 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* Gain knowledge on role of mineral industry in naibeconomy, national mineral policy, financ
management and cost accounting applicable to minithgstry.
» Comprehend sampling, classification of ore reseavesresources.
* Learn various methods of ore reserve estimatiomaing valuation.
» Evaluate the economic feasibility of a mining pobje

Module-1

Introduction: Economic importance of mineral industry, speciatdees of mineral industry, demand &
supply analysis, National Mineral Policy.

Mineral Price and Pricing: International Monetary system, Factors affectingiemal price, Kinds of price
guotation, Mineral Price Index, Mineral Price.

Module-2

Sampling: Definition, purpose, scope, common methods of siagpypes of samples, errors in sampling.
Estimation of reserves Classification of reserves, tenor, grade. Prdjmraf assay plans, various methodg
ore reserve estimation and problems on ore reserves

Module-3

Mine Valuation -1 : Factors affecting mine valuation, life of mimedemption of capital, project assessm
by D.C.F., net present value methods, Hoskold’srate formula.

Mine valuation — 2 mining fixed costs, operating costs, feasibiltyidy, project evaluation, depreciatig
problems on mine valuation and depreciation.

Module-4

Financial Managemen: Methods of financing industrial enterprises, stuue, formation and capitalizatio
Sources of finance.

Principles of book keeping as applied to miningusstdy and accountancy. Balance sheet, profit asd
accounts.

al

nd

of

ent

n,

(0]

Module-5

Cost Accounting: Introduction, need for cost accounting, elemefitsost, overheads, allocation of over heg
breakeven analysis.
Budget and Budgetary control Definition of budget, Principle of budget and igetary control, types g
budgets.

\ds,

f

Course outcomes At the end of the course the student will be abie t
* An overall knowledge of mineral industry and rethpmlicy issues, basics of financial and cost antt
aspects.
» An ability to select proper sampling method andlsssify the ore reserve and resources.
» An ability to compute ore reserve and value of aing project.
» An ability to evaluate the economic feasibility afmining project given the geological, mining and

financial parameters.
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Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

» Each full question will have sub- question covertighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

Sl Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbook/s
1 Mineral and Mine Economics R.T. Deshmukh; Myra Publications, Nagpur| 1986.
2 Mineral Economics N. L. Sharma Oxford and IBH, 1992.
and Sinha

Reference Books

3 Industrial Management O.P. Khanna, Dhanpat Rai and Sons, 1999.
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VII
OCCUPATIONAL HEALTH & GENERAL SAFETY
Course Code 18MN742 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* Understand the mine safety related rules, regulatiw bye-laws in mines.

« Explain the mine safety related rules, regulatind bye-laws in mines.

Module-1

Introduction: Safety conference and their impact, Safety Edacaind training; Pit Safety committee, health
and safety program, Feedback on safety.

Module-2

Occupational Health: Safety and occupational health survey, notified ganeral miners diseases and their
preventive measures. Permissible standard of aisstimhe Mines Rescue Rules, 1985.

Module-3

Safety Rules and Regulation: Standing order in event fire, inundation and f&lwf main mechanical
ventilator.
Bye-Laws: ANFO Explosive, A.C. mains firing, Bulk transpdrta of explosives, Diesel Locomotives.

Module-4

Accidents: Classification of accidents, statistics, causesmeventive measures of various accidents; Actigen
enquiry report for accidents due to roof fall, tilag, machinery failure etc.

Module-5

Accidental Planning: Collection and presentation of accidental recorgsp accidental planning (ZAP) and
minimum accidental planning (MAP). Inspection fafety. Accident Compensation, Job safety Analysis.

Course outcomes At the end of the course the student will be abie t
* Understand the mine safety related rules, regulatia bye-laws in mines.

» Explain the mine safety related rules, regulatiod lye-laws in mines.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

» Each full question will have sub- question covertighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook/s

1 Legislation in Indian Mines — A | Prasad and Tara Printing Works 5th edition, 1990
critical Appraisal Rakesh

2 Encyclopedia of Mining Law D.D. Seth. Law Publishers (India) Pvt| 1999

Ltd., Allahabad

Reference Books

3 Mine Management Legislation | Ghatak Coal Field Publishers, 1998
and General Safety Asansol,.
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)
SEMESTER - VII

OPEN ELECTIVE - B

INDUSTRIAL SAFETY ENGINEERING

Course Code 18MN751 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» Gain insights of hazards and accidents of diffevearking conditions in industries.

» Have knowledge of occupational health and safetjiffierent industries

Module-1

HOT WORKING AND COLD WORKING OF METALS : Introduction, Hot working of metals, Cold

working of metals, Foundry operations, Steps irticgsprocess, Different types of furnaces, Procese
hazards and safety measures in casting, Majorthbaftards and safe methods in foundry, Forgingatipars,
Specific safety measures in different forging opiers, Preventive maintenance of forging machirgefe
work practices in forging, Operation in hot anddcablling mills, Preventive maintenance and peiGoclieck
for safe operations, Heat treatment operationst Heatment methods, Hazards and safety measuoes;oC
measures, Safety in handling medium_ Disposal ndsthBower presses(all types)Shearing, Bendingirigoll
Drawing, Turning, Boring, Milling, Planning, Grinatj.

Module-2

SAFETY IN OPERATION : Permit to work-safety in operations, confinedcgsa Safety in painting, welding

cutting and soldering operations, Safety in fimghoperations like cleaning, polishing and buffargl related

hazards, Selection, care and maintenance of assbatguipment’'s and instruments, Maintenance ofehe

machines and selection of equipment w.r.t safdtpt Slasting.

Module-3

SAFETY IN CONSTUCTION INDUSTRY : Work at HeightHigh incidence of serious accidents in working

at heights, Types of operations, Safety featuresaated with design, construction and use ofwstgis, rungs
ramps, gangways, floors, ladders of different syp@orking on roofs, d).Other safety requirementslavy
working at height, Bootswain’s chair-safety harnets,

Prevention of fall of persons at floor level, Pdigintripping and slipping hazards, Erection, Insjen and
Certification and safe use of various types offetd$, Safety of high rise building, Bridges andnals

Safety in demolition operation, Safety in undergmbuwvorks such as Excavation, Drilling and Blasting,

Tunnelling, Pneumatic, Trenching, Safety in workafdragile roof

Module-4

SAFETY IN SPECIFIC INDUSTRIES: Mining industry, Ceramic industry, Textile industrLeather
industry, Sugar industry, Fertilizer industry, Cemmdustry, Tanneries

Module-5

EMERGING ISSUES ON OSH: Safety in Nano Technology, Safety in Robots, afehospital, Safety in
film industry

Course outcomes At the end of the course the student will be able t
« Be familiar with hazards in different industries.

» Decide precautions of safety and health in diffecexcupation.
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Question paper pattern:
The question paper will have ten full questionsyiag equal marks.

Each full question will be for 20 marks.
There will be two full questions (with a maximumfotir sub- questions) from each module.

Each full question will have sub- question coveratighe topics under a module.

The students will have to answer five full quessioselecting one full question from each module.

Sl Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook/s

1 Industrial Safety, Dr. K U Mistry | Siddharth Prakashan; 380014
Ahmedhabad-

2 Industrial Safety Management | L M Deshmukh,| , Mcgrawhill Education, July 2017

Reference Books

3 Fundamentals of Industrial SafetyDr. K U Mistry | , Siddharth Prakashan; 380014.

and Health,

Ahmedhabad-
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)
SEMESTER - VII

OPEN ELECTIVE - B

PROJECT MANAGEMENT

Course Code 18MN752 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* To understand the selection, prioritization andiatibn of individual projects and strategic rolé
project management.
* To understand the work breakdown structure by nat@&gg it with organization.
* To understand the scheduling and uncertainty ifepts.
» To students will be able to understand risk manageplanning using project quality tools.

(0]

Module-1

Introduction: Definition of project, characteristics of projeatsiderstand projects, types of projects, scalgh
of project tools, project roles

Project Selection And Prioritization — Strategic planning process, Strategic analysiategjic objectives
portfolio alignment — identifying potential projegctmethods of selecting projects, financial modsedring
models to select projects, prioritizing projeces;ring and negotiating projects.

ilit

Module-2

Planning Projects: Defining the project scope, Project scope chstkProject priorities, Work Breakdow
Structure (WBS), Integrating WBS with organisatioading the WBS for the information system.

n

Scheduling Projects Purpose of a project schedule, historical devalmt, how project schedules are limited

and created, develop project schedules, uncertainsoject schedules, Gantt chart.

Module-3

Resourcing Project: Abilities needed when resourcing projects, edtmea source needs, creating staff
management plant, project team composition isdBedgeting Projects: Cost planning, cost estimatoust
budgeting, establishing cost control.

Project Risk Planning: Risk Management Planning, risk identificatiorskrianalysis, risk response plannir
Project Quality Planning and Project Kickoff: Demeinent of quality concepts, project quality managein
plan, project quality tools, kickoff project, basel and communicate project management plan, iiagsoft
Project for project baselines.

ng,

Module-4

Performing Projects: Project supply chain management: - Plan purclyaand acquisitions, plan contractin
contact types, project partnering and collaboratigmoject supply chain management.
Project Progress and ResultsProject Balanced Scorecard Approach, Internajeptp customer, financia
issues, Finishing the project: Terminate projectyedinish projects on time, secure customer fem#band
approval, knowledge management, perform adminiggrand contract closure.

ga

Module-5

Network Analysis
Introduction, network construction - rules, Full@r's rule for numbering the events, AON and AOAgdans;

Critical path method (CPM) to find the expected ptation time of a project, floats; PERT for finding

expected duration of an activity and project, dateing the probability of completing a project, gieting the
completion time of project; crashing of simple .

Course outcomes At the end of the course the student will be abie t
* Understand the selection, prioritization and itiitia of individual projects and strategic role object
management.
* Understand the work breakdown structure by intéggat with organization.
* Understand the scheduling and uncertainty in ptejec
» Students will be able to understand risk manageplanning using project quality tools.
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Understand the activities like purchasing, acdoisst, contracting, partnering and collaborati

related to performing projects.

Determine project progress and results throughnoatdscorecard approach
Draw the network diagram to calculate the duratibthe project and reduce it using crashing.

NS

Question paper pattern:

The question paper will have ten full questionsyiag equal marks.
Each full question will be for 20 marks.
There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question coveratighe topics under a module.
The students will have to answer five full questioselecting one full question from each module.

N Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook/s

1 Mine Management, Legislation | S. Ghatak Coal Field Publishers, 1999
and General Safety Asansol

2 Management Harold Koontz | Mc Graw Hill Company 1990.

and Hainz

Reference Books

3 Industrial Organization and Banga and Khanna Publication, New | 1999.
Engineering Economics, Sharma, Delhi,

4 Modern Production Management Buffa John Wiley and Sons, 1998.

5 Industrial Management, O.P.Khanna, Dhanpat Rai and Sons 1999.
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VII
COMPUTER APPLICATION IN MINING
Course Code 18MNL76 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course objectives:
« To understand the draw, modify and dimensionindstoothe CAD package
e To draw the orthographic projections
e To draw mining Machineries using CAD tools.

Sl. Experiments
No.

1 Learning of the following commands using a CARkzge.

2 Drawing Commands: Line, arc, circle, polygon, DpnSolid, Spline Pline, Text, M Line, ellips
dimensioning, object snaps point, Hatch, layersidJn

3 Editing Commands: Limits, Erase, Array, Copy, Mp®ffset, Stretch, Pedit, change properties, T
Extend, Fillet, Chamfer, Break, Mirror, Scale, Ret&Zoom, Pan.

rim,

4 Enquiry Commands: Id, list, Dist, Area, DB liftatus Selection sets i.e. window, crossing, fek¢e
polygon. Plotting.

A

5 Simple exercises using any of the above commands

6 05 (Eight) Exercises (Mining Drawing) using arfyttee above commands.

7 Study of Mine design related software

Course outcomes At the end of the course the student will be able t
e To use the draw, modify and dimensioning tooldien €AD package.
< Ability to draw orthographic projections using CAdackage.
e Ability to draw mining Machineries using CAD tools.

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddiactical examination.

2. Breakup of marks and the instructions printedh@ncover page of answer script to be strictlyeselth by
the examiners.

3. Students can pick one experiment from the qomestiot prepared by the examiners.

4. Change of experiment is allowed only once ar¥d Marks allotted to the procedure part to be maule./z
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER - VII
MINE OPTIMIZATION LABORATORY
Course Code 18MNL77 CIE Marks 40
Teaching Hours/Week (L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course objectives:
« The course equips the students in understandinggtii@us optimization tools and their application i

mineral industry

Sl. Experiments
No.

1 Determine cut-off grade of ore in a mine

2 Optimize cost of transportation for supplying ldoam mines to various destinations

3 Determine the optimal assignment of ‘m’ jobs arrkers to ‘n’ machine in a mine using Hungar
Method.

Scheduling of production in a mine.

Determine equipment replacement policy in a mine

Optimize mining project completion time.

Optimize shovel-dumper system in open cast myn@udeeuing System

Optimization of scheduling of drilling, blastingading and support operation in development meadi

©| 00 N o Ob~

Optimize drilling and blasting cost for surfacaen

10 | Determine optimum level of inventory to be mainéd in a mine.

Course outcomes At the end of the course the student will be abie t
* The course equips the students in understandinggti@us optimization tools and their application i
mineral industry

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddiactical examination.

2. Breakup of marks and the instructions printedh@ncover page of answer script to be strictlyeaelth by
the examiners.

3. Students can pick one experiment from the qomestiot prepared by the examiners.

4. Change of experiment is allowed only once ar¥d Marks allotted to the procedure part to be maule./z

an
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -VII
PROJECT WORK PHASE - 1
Course Code 18MNP78 CIE Marks 100
Teaching Hours/Week (L:T:P) (0:0:2) SEE Marks -
Credits 01 Exam Hours/Batch --

Course objectives:
« To support independent learning and innovativéuali.
« To guide to select and utilize adequate informatiom varied resources upholding ethics.
« To guide to organize the work in the appropriatennes and present information (acknowledging
sources) clearly.
« To develop interactive, communication, organisattone management, and presentation skills.
« To impart flexibility and adaptability.
- Toinspire independent and team working.
« To expand intellectual capacity, credibility, judgent, intuition.
« To adhere to punctuality, setting and meeting deesl!
- Toinstil responsibilities to oneself and others.
« To train students to present the topic of projeotknin a seminar without any fear, face audie

confidently, enhance communication skill, involvegroup discussion to present and exchange iq
-

the

nce

Project Work Phase - II: Each student of the project batch shall involvecamrying out the project wor
jointly in constant consultation with internal gajdco-guide, and external guide and prepare thegireeport
as per the norms avoiding plagiarism.

Course outcomes At the end of the course the student will be abie t
« Present the project and be able to defend it.
e Make links across different areas of knowledge targenerate, develop and evaluate ideas and
information so as to apply these skills to the gcbjask.
* Habituated to critical thinking and use problemvsd skills.
» Communicate effectively and to present ideas ofesmrtl coherently in both the written and oral farr
* Work in a team to achieve common goal.
e Learn on their own, reflect on their learning aakit appropriate actions to improvelit.

CIE procedure for Project Work Phase - 1:

(hSingle discipline: The CIE marks shall be awarded by a committee stingiof the Head of the concern
Department and two senior faculty members of thpatienent, one of whom shall be the Guide.

The CIE marks awarded for the project work phaseshall be based on the evaluation of project vpbr&se -
1 Report, project presentation skill and questiod answer session in the ratio 50:25:25.The manksded
for the project report shall be the same for adlltatch mates.

(i) Interdisciplinary: Continuous Internal Evaluation shall be group wédethe college level with th
participation of all guides of the college. Pagation of external guide/s, if any, is desirable.

The CIE marks awarded for the project work phaseshall be based on the evaluation of project vpbr&se -
1 Report, project presentation skill and questind answer session in the ratio 50:25:25.The manlesded
for the project report shall be the same for adlblatch mates.

ed
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER -VIII
MINE LEGISLATION
Course Code 18MN81 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
« The students are made conversant with legal repeints and safety aspects of mining

Module-1

Introduction and the Mines Act, 1952:Brief historical perspective legislation in Indidfines.

Preliminary, Inspectors and Certifying surgeonsneittee, mining operations and management of mines.

Provisions to health and safety. Hours and linotai of employment Leave with wages, Regulations
bylaws, penalties and procedures.

and

Module-2

The Mines Rules1955: Preliminary, committee, court of enquiry, certifgisurgeons, Medical Examination
persons employed. Workmen'’s inspector and safetymiittee, health and sanitation provision, first aitd
medical appliance. Employment of persons, leavé widges and overtime. Welfare amenities, regisinds
notices.

Module-3

The Metalliferous mines regulation1961 and The Coal mines regulation2017: Preliminary returns
notices and records, inspectors and mine officdusies and responsibilities of work men, plans sections,
means of access, ladders and ladder ways, transfpown and materials, winding in shafts, transpbmnen
and material haulage, mine workings, precautioninastjaangers from fire, dust gas and water, veitila
lighting and safety lamps, Explosives and shondiyimachinery, plants and equipments.

Module-4

Mines and Minerals (Development and Regulation) A¢t1952 and related rules:Mines and Minerals
(Development & Regulation) Act, 1957, Mineral Cossien Rules, 1960and Mineral conservation
Development Rules. Salient provisions of the mines.

and

Module-5

Miscellaneous:Salient Features of: The Mines Creche Rules, 1BBfernity Benefit Act and Rules; Indian

electricity Rules, 1956 and Coal Mines Providemidridct and Rules.

Course outcomes At the end of the course the student will be abie t
e The students will be conversant with legal requieats and safety aspects of mining

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximumfofir sub- questions) from each module.

e Each full question will have sub- question coverdtighe topics under a module.

« The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbook/s
1 Mines Act 1952 and Mines Rules Universal Law Publishing, | 1999
195¢ Pvt. Ltc
2 Metalliferous Mines Regulations Universal Law Publishing,
1961 Pvt. Ltd
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3

Coal Mines Regulation 2017

Universal Law Publishing,
Pvt. Ltd

Reference Books

3 Legislation in Indian Mines — A | Prasad and Tara Printing Works 5th edition, 1990
critical Appraisal Rakesh
4 Encyclopedia of Mining Law D.D. Seth. Law Publishers (India) Pvt| 1999
Ltd., Allahabad
5 MM (R & D) Act, 1957
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BalsEducation (OBE)

SEMESTER -VIII
MINING GEOSTATISTICS
Course Code 18MN821 CIE Marks 40
Teaching Hours/Week (3:0:0)
(L:T:P) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» Students are made conversant with basic statistichijeostatistical methods

« Application of these tools are made with referetaceineral grade calculations

Module-1

Introduction to Geo-statistics: Definition, Schools of geo statistics. Estimationdals for mine evaluation
average method, polygonal or triangular method.

Module-2

Deterministic Mathematical Model: Independent random model, trend with random naiseelated randon
model and trend with correlated random residuals.

n

Module-3

Correlated Random Theory-1: Semi Variogram: Definition of semi variogram, mefnatical models of sem
variogram.
Practical problems — Isotropy and anisotropy, atetiity, regularization, nugget effect.

Module-4

Correlated Random Theory- 2: Extension Variance and Estimation Variance: Esi@m and estimatio
variance, calculation of estimation variance, thgget effect and estimation variance, examplesiliaryx
functions.

Correlated Random Theory — 3 Kriging: Kriging and optimal valuation, krigingyeations in general cases.

h

Module-5

The Integrated Geologica — Geostatistical System: Statistical analysis, manative statistical analysi
geostatistical structural analysis, trend analysidnt kriging cross validation, block kriging, neiral inventory,
grade — tonnage relations, examples to assessometal recoveries.

Example to calculate planning cut-off grade. Optttion of drilling programme. Misclassified tonnage
actual Vs estimated. Grade control.

|*2

Course outcomes At the end of the course the student will be able t
* Mining graduates will be well aware with the vasageostatistical techniques for the mineral
reserve estimation.

Question paper pattern:
» The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

e Each full question will have sub- question coverdtighe topics under a module.

» The students will have to answer five full quessioselecting one full question from each module.

fllo Title of the Book Nirl?tﬁoorf/;he NF?lTb?isorE;?e Edition and Year

Textbook/s

1 Geostatistics — Methods and Rendu J.M John Wiley and Sons 1981
Applications
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2 Mining Geostatistics Jurnel, A.G. and | John Wiley and Sons,| 1978.
Huigbregts, Ch. J|

Reference Books

3 Open Pit Planning — SME

4 Geostatistical Ore Reserve Dravid, Michel, Mc. Graw Hill, 1977.

Estimation
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B. E. MINING ENGINEERING
Choice Based Credit System (CBCS) and Outcome BaisEducation (OBE)

SEMESTER -VIII
DIMENSIONAL STONE MINING
Course Code 18MN822 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
» to make students conversant aspects of dimenstora¢ mining

» to develop skill in planning and design dimensicstahe mining

Module-1

Introduction: Definition, historical use of natural stones. Gegloand occurrences: Classification
dimensional stones, composition, chemical and donrical properties, various standards for normgdinaof
dimensional stones.

Module-2

Mining of dimensional stone: Various techniques of dimensional stone miningleck mining and slab

mining; Manual mining; Mechanized mining — linelliing, in-situ sawing by wire saw, chain saw, pbie
circular saw, flame cutting.

Cutting / Sawing tools: Tool carrier — circular steel blade, steel wirgpegpchain jib saw, physical an
mechanical properties, elastic propes, tension etc.; Cutting toc— diamond seaments, diamond pearls / |

Module-3

Handling of blocks and slabs Equipment used - derrick crane, front loader-fifts, mobile cranes, truck
and trailers.

Quarrying machines for dimensional stonesPortable circular saw, wire saw, chain saw, lirikklsd- special
design features of the machines, their use andtemance.

Production monitoring: Recovery, waste generation, productivity, inhereefects, measurement a
corrective actions, cost evaluation.

Module-4

Environmental issues Management of solid waste, slurry waste, soil lantl water; Protection ar
rehabilitation.
Health, safety and welfare:Protective care from abrasive dust, personalsafed welfare.

of

nd

nd

d

Module-5

Application, processing and architecture in dimengnal stone: Application — flooring, roofing, cladding
stairs, paving, facets; Processing and polishimgrious techniques for sawing of blocks, shapingddes,
polishing and calibration; Fixing and installatientechniques of fixing of dimensional stones inivas
applications like flooring, cladding, faceds, stairoofing and paving; Care and maintenance of d&woaal
stones — techniques for post fixing care and maartee of dimensional stones in various applications

Course outcomes At the end of the course the student will be able t
» conversant aspects of dimensional stone mining

» develop skill in planning and design dimensionahstmining

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

» Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

» Each full question will have sub- question coverafighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

Sl . Name of the . Edition
No Title of the Book Author/s Name of the Publisher and Year

Textbook/s
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1 Dimensional Stone Technology | Rathore S. S., Himanshu Publication New Delh
Bhardwaj G. S.,
Jain S. (
2 Recent Development in Rathore S. S.,
Machinery and Equipment for | Gupta Y. C.,
Dimensional Stone Mining Parmar R. L

Reference Books

3

Safety and Technology in Marbl
Mining and Processing in New
Millennium

2 Rathore S. S.,
Laxminarayana V

Proc. of National Workshop held
march 10-11 200 Udaipur.
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SEMESTER -VIII
COAL BED METHANE
Course Code 18MN823 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course objectives:
* To understand the philosophy of coal bed methaoéyation

» Tointerpret coal specific tests such as sorp#sist sorption isotherms and well tests
* To evaluate coal bed methane exploration and dpredat

* Opportunities
» To compute gas in the reservoirs and estimate alémecovery

Module-1

Introduction: Overview of- coal bed methane (CBM) in India — CBM®Iconventional reservoirs. Geological
influences on coat formation of coals-Coal chemistignificance of rank-Cleat system and naturattfree.
Sorption: Principles of Adsorption-The Isotherm stwaction-CH retention by coal seams-GEontent
determination in coal seams-The isotherm for regopgeadiction model of the micro-pores-coal sorptad
other molecular species.

Module-2

Reservoir Analysis Coal as a reservoir-Permeability-Porosity-Gas fReserve analysis-Well spacing and
drainage area-Enhanced recovery. Well Constructibmilling-Cementing. Completions: Open haqle
completions-Open hole cavitation process, Casegl dwhpletions- Multi zone entry in cased hole.

Module-3

Formation Evaluations, Logginc : Borehole environment-Tool measurement respomsmal-wire line log
evaluation of CBM wells-Gas-In-Place calculationseBvery factor-Drainage area calculations-Coal
permeability/ Cleating-Natural fracturing and sgresientation-Mechanical rock properties in CBM laagion.

Module-4

Hydraulic fracturing of coal seams Need for fracturing coals-Unique problems in ftaictg coals-Types of
fracturing fluids for coal-In situ conditions-Visuabservation of fractures.

Module-5

Water production and disposal Water production rates from methane wells-Chengoatent-Environmentg|
regulations-Water disposal techniques-Economicoaf bed methane recovery.

Course outcomes At the end of the course the student will be abie t
* The student would be in a position to have knowdedinterpreting various technigues involved in

enhancing the recovery of coal bed methane.

Question paper pattern:
* The question paper will have ten full questionsyéag equal marks.

e Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

e Each full question will have sub- question coverdtighe topics under a module.

» The students will have to answer five full quessioselecting one full question from each module.

ﬁlo Title of the Book Nzrl?tigléhe Ns&%sget?e Edition and Year

Textbook/s

1 Coal Bed Methane: Principles andR. E. Roger Prentice Hall 3" Edition, , 1991
Practice
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2 Coal Bed Methane- American | Robert A. Association of 2008
Lamarre, Petroleum Geologists
Reference Books
3 Fundamentals of Coal Bed John Seidle Pennwell Corp. 2011
Methane reservoir Engineering
4 A Guide to coal bed methane B. A. Hollub Society of petroleum | 1992

operations
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SEMESTER -VIII
PROJECT WORK PHASE -II
Course Code 18MNP83 CIE Marks 40
Contact Hours/Week 0:0:2 SEE Marks 60
Credits 08 Exam Hours/Batch 03

Course objectives:

» To support independent learning and innovativéuali.

« To guide to select and utilize adequate informatiom varied resources maintaining ethics.

« To guide to organize the work in the appropriateneas and present information (acknowledging th
sources) clearly.

« To develop interactive, communication, organisattone management, and presentation skills.

- Toimpart flexibility and adaptability.

- Toinspire independent and team working.

« To expand intellectual capacity, credibility, judgent, intuition.

« To adhere to punctuality, setting and meeting deesl!

- Toinstil responsibilities to oneself and others.

« To train students to present the topic of projeatikwn a seminar without any fear, face audience
confidently, enhance communication skill, involvegroup discussion to present and exchange ide
N

D

as.

Project Work Phase - II: Each student of the project batch shall involvecamrying out the project wor
jointly in constant consultation with internal gajdco-guide, and external guide and prepare thegireeport
as per the norms avoiding plagiarism.

Course outcomes At the end of the course the student will be abie t
* Present the project and be able to defend it.
* Make links across different areas of knowledge targenerate, develop and evaluate ideas and
information so as to apply these skills to the @cbjask.
* Habituated to critical thinking and use problemvsd skills
» Communicate effectively and to present ideas ofesmtl coherently in both the written and oral farr
e Work in a team to achieve common goal.
e Learn on their own, reflect on their learning aakit appropriate actions to improvelit.

CIE procedure for Project Work Phase - 2:

(i)Single discipline: The CIE marks shall be awarded by a committeeistmg of the Head of the concern
Department and two senior faculty members of thpatienent, one of whom shall be the Guide.

The CIE marks awarded for the project work phaseshall be based on the evaluation of project vpbr&se -
2 Report, project presentation skill and questiod answer session in the ratio 50:25:25.The manksded
for the project report shall be the same for adlltatch mates.

(i) Interdisciplinary: Continuous Internal Evaluation shall be group weethe college level with th
participation of all guides of the college. Papation of external guide/s, if any, is desirable.

The CIE marks awarded for the project work phasshall be based on the evaluation of project vphr&kse -
2 Report, project presentation skill and questioth @ahswer session in the ratio 50:25:25.The maxiesded
for the project report shall be the same for adlblatch mates.

Semester End Examination

SEE marks for the project (60 marks)shall be awdi{dased on the quality of report and presentastiai
participation in the question and answer sessismea the University norms by the examiners appdint
VTU.[]
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SEMESTER -VIII
TECHNICAL SEMINAR
Course Code 18MNS84 CIE Marks 100
Contact Hours/Week 0:0:2 SEE Mark: --
Credits 01 Exam Hour --

Course objectives:
The objective of the seminar is to inculcate-learning, face audience confidently, enhance conication
skill, involve in group discussion and present ardhange idea
Each student, under the guidance of a Facultyl shabse, preferably, a rent topic of his/her intere:
relevant to the Course of Specializatic

e Carryout literature survey, organize the seminateat in a systematic mann

» Prepare the report with own sentences, avoidinguedtpaste ac

- Type the matter to acquaint with the use of NV-soft equation and drawing tools or any s

facilities.

» Present the seminar topic orally and/or throughgrquoint slides

« Answer the queries and involve in debate/discuss

»  Submit typed report with list of references
The participants shall take part in discussiondstdr friendly and stimulating environment in whitte

Course outcomes At the end of the course 1 student will be able to:
- Attain, use and develop knowledge in the field ngieeering and other disciplines throt

independent learning and collaborative stt

- Identify, understand and discuss current,-time issues.
« Improve oral and writtenommunication skills

» Explore an appreciation of the self in relatioritsdarger diverse social and academic conte
« Apply principles of ethics and respect in interactwith others[]

Evaluation Procedure:

The CIE marks for the seminar shall be rded (based on the relevance of the topic, presentakill,
participation in the question and answer sessiahcuality of report) by the committee constituted the
purpose by the Head of the Department. The comengtall consist of three teact from the departmen
with the senior most acting as the Chairr
Marks distribution for CIE of the course:
Seminar Report:50 marks

Presentation skill:25 marks

Question and Answer: 25 marks.

—t
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