
SEVENTH SEMESTER

Course Code
7Nl

Ground Control in Mines L_T.P
J-V-Z

Unit I

Practical significance ofclassification ofrock masses, Bieniawski,s RMR crassification
Scheme & l.aubscher's modification, Barton's e- crassification Scheme, Excavation Support
Ratio & Average.Stand-up Time, Rock Structure Rating, CMRI Crassification scheme and its
use in determination ofappropriate support system for in underground mine

Unit 2

qtres.es=4"o"+ U.
l ypes or upenings - single & multiple openings, shapes ofopenings; Induced stresses around
openings using classical closed - form solutions; Deiign conside.ations in selection of
openings; Elementary introduction to concepts of num-erical analysis methods _ Finite
Element Method (FEM), Boundary Elemeni Method (BEM) and Hybrid Methods.
Pillar Desisn
Fstimating average pillar stress by-Tributary Area Method and its criticism; Factors affectingpillar strength; various important formulae ior determination of pili",,ii."grtl-F;;;;;;"""
Safety ofpillars; Steps in iesign ofpillars.

Unit 3
Rockbursts
Caving characteristics ofroofrocks; Definition, types & phenomenology ofrock bursts;Factors affecting proneness to rock bursts; prediciion ofiocl-uursts; Monitoring ofrockbursts - methods & instrumentation; prevention & control of rock bursts; Bumps and Gasoutbursts.

Unit 4
Subsidence
Definition - sub-surface & surface subsidence; Important theories ofsubsidence; Types ofsurface subsidence; Factors affecting subsidence; Rerated termlnotogy; Subsidence profiles(lateral & verticar movement, strain-curves); s"oria.""" prJi"iion; Subsidence survey;hevention & control ofsubsidence.

Unit 5

Purpose; Instruments foii6ir=i6ring ground movement - strain gauges, strain rosettes,LVDI Doorstoppers, Load cells, Exiensome,*, a i;""".".iters, Microseisms, Geophones

ofrocks

ilgpe St=abilitv of Oo ches

;:T:HlTfl"+:j:#::::::m':::S,o,:Tot,9d:,-of srope failure; Factors afrectingstope stabilitv; rechniques or.rop"'tuuirity unui;il-il;JrJ,;;Hffi;ffi;,il".$ ;i,"monitor & protect slopis.

Principle & applications



Course Code
7N2

Mine Environment - III L-T_P
3- 0-2

Unit I

Introduction
The term 'Environment'; Essential elementVingredients ofenvironment; Environmental

issues in industry in g"n.rut - nutilnui& gfoUuI; Statutory regulatory bodies on monitoring &

control of environmental poltution; Impai of mining (underground, surface & associated)

activities on environment

Unit 2

Air Pollution
ffi-Ut" 

"orposition 
of mine air; Sources of air pollution in underground and surface

rin.r; ruronitoiing (periodic anJ continuous) of mine environment; Statutory provisions;

Control measures

Unit 3

Water Pollution
hffii,f tt"tttg on availability (downward migration. of.water table and its effect on

quantum ofground water resotirce and surface iegetation) and.quality ofground.water and

l;;;;;d;t, Adverse effect of water pollution on crops and other flora; Monitoring'

treatrnent and disposal ofeffluent water; Water management

Unit 4

Sound Pollution
$E#.-",rd-"lbration, air blast, fly rocks, damage to surface structures and other related

pro-ff.ti.4"" to blasting in mines; Sources of sound. pollution and ground vibration; .. '
il.niioii"g ornoire p.o-aucea ufmactrinery & blasting; control ofnoise & ground vibration

Unit 5

Societal Enviro4ment
Socio-economicimpactsolmtningactivities;Issuesofresettlementandrehabilitationof
displaced PoPulation;
Land Environment
Vh:;ffi'p""tr; It"p"cts on land use; Land reclamation (including landscape planning);

Subsidence management

Unit 6
Environmental Administration
ffianagementinIndia;EnvironmentalImpactAssessment
and Environment Management Plan; Environmental audit

26



Computer .lpplications inEining L-T_P
3- 0-2

Unit I

Pta,tase lvla negg4prl]!:
Database; DBMS (Database Management System); Desirable characteristics of an idealDB MS ; RDBM S( Re lat i onat Datab-ase il;;;i ;;";fi :
Inrroduction ro GtS (Geoqraohi."t.rnfo;;ii;;;;ri#i""ibps 

lGlobal positionine
System) and their apolicaiions; M.I.S. (Manage.'"iii"ii.ri"ii". system) _ concept-&applicability to mining industry.

Unit 2

Unit 3

f,ewer contots in nro ine

ililliJf?"T,i:i::rion 
to Artificiat rnteiligence, Fuzzy Sets, Neural Nerworks, Neurofuzzy

Unit 4

ABplicatiqns o_f Coglputer proerammins
rrogrammlng lor sorving probrems of mining - mine ventilation networks, pilar design, blastdesign, haulage & winding calculations

Unit 5

Comnuter Granhics
Computer Aided Design; Graphics in C; lntroduction to AUTOCAD

Unit 6

InpuUOutput Devices
VDUs, AGP cards. printers, plotters, Digitisers, Scanners and pointing devices

Course Code
7N3

)7



Course
7N4

Mineral f,conomics L-T_P
3- 0-0

Unit I

Introduction
Uniqueness and economic importance of mineral industry; Concept & classification of
mineral resource; Geographical distribution of important mineral deposits and mining fields
in India; National mineral policy

Unit 2

Mine Samoline
Definition, purpose and scope; Size of sample; Classes of sample; Methods of sampling;
Enors in sampling; Salting; Safeguards against salting

Unit 3

Computation of Reserves
Computation of tonnage, average assay width, stoping width, clean width, milling width,
average length etc.; Reliability of mine sampling

Unit 4

Valuation of Mineral Pronertv
Examination and valuation of mines/mineral properties; Time value ofmoney; Present value
& its computation; Life ofa mine; Concepts ofredemption ofcapital, depreciation;
Preparation of valuation reports

Unit 5

Conservation of Mineral Resource
Scope and limitations; Losses of minerals in mining; Dilution and recovery
Costs of Minins
Capital and operating costs; Factors affecting operating costs; Standard cost and forecast;
Budget & budgetary control

Unit 6

Economic Feasibilitv
Need for economic analysis; Sources offinance and the cost ofcapital; Methods of
investment appraisal; Risk Analysis; Royalty, taxes and duties; Small mines and their socio-
economic significance; Mineral price and pricing; Price Index

28



Course Code
7N5

Mine Systems Engineering L_T_P
3- 0-0

Unit I

Introduction
Concept of system, components and system environment; Classification of systems; Systems
analysis
Decision Makinp
Decision problems; Model formulation; Decision analysis based on expected monetary value
and utility value

Unit 2

Linear Prosrammins
Concepts; Graphical solutions; Simplex Method; Primal-dual models: Sensitiviry Analysis;
case examples from mining engineering

Unir 3

Network Analysis
Determination of the shortest path; Critical Path Method (CPM) and Programme Evaluarion
Review Technique (PERT); case examples from mining engineering
Dvnamic Programming
Dynamic programming and stagecoach problem

Unit 4

Simulation
Introduction, concept, scope and limitations; Monte Carlo simulation; Simulation of
equipment maintenance and inventory systems in mines

Unit 5
Transoortation and Assignment Problems
Mathematical modelling and solution algorithms; applications to mining engineering;
Basic queuing models with constant arrival and service rates

Unit 6

Inventorv Manapement
Introduction, concept, scope and limitations; Classical EOe model; EOe model with
quantity discount; Static and dynamic inventory problems for single and multiple items;
Inventory optimisation under space and budgetary constraints

29
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Course Code
7N6

Elective I
Advanced Mine Surveying

L_T- P

3- 0-0

Unit I

Geodesv
Physical and geometric geodesy; Spheroid and ellipsoid; Geocentric, geodetic and
astronomical co-ordinates; Orthometric and dynamic heights; Geodetic instrumentation and
techniques

Unit 2

National Grid
Map projections; UTM; Different co-ordinate systems; Transformation of co-ordinates

Unit 3

Geoeraphic Information Svstem (GIS)
Introduction; Working principle; Database associated with GIS; Application of GIS in
surface mining, land development, road construction etc.;

Unit 4

Glc^ Positioning System (GPS)
Introduction; Working principle; Application in surface mining including tracking of
important equipments; Application to mine survey and face monitoring

Unit 5

Astronomy
Introduction and scope; Astronomical hiangle; Conversion oftime systems; Precise
determination of azimuth by astronomical methods
Satellite Imagery - Use in cartography

Unit 6

Remote Sensing - Introduction, working principle and applications in mining engineering
Electronic Distance Measurement (Ef)M) - working principle and application in mine survey
Total Station
Synthetic Aperture Radar (SAR) Interferometry - principle and applications in subsidence
sggey and resource estimation

,

3l



Unit I

Introduction
GliliiG'pottance of rock excavation engineering in mining industry; Physico-

meohanical and geotechnical properties of ro-cks vis-i-vis excavation method; Selection of

suitable excavation method

Unit 2

Drilline
Mechanics ofrock drillingl Design and operating parameters of surface and underground

drilling; Evaluation ofdrilling performance; Drillability of rocrs

Unit 3

Drilline
E-n *"ar, Bit selection; Problems of drilling; Economics of drilling

Blastins
Mechanics of rock fragmentatton by explosives; Advances in explosives;. Sclccrb crirh of

;;i;;l;;t for rock exiavation; eh,t o"tign for surface excavations and is op'irilrb

Unit 4

Blasting
Advanced blast initiation systems; Blast performance evaluation; cas bbi Techno-

econo*ic *d safety aspecis of surface and underground blasting; Co blaing;

6"-p"l*-"ia"a Ulast disigns; Review oftunnel blasting techniques i rcd advances

Unit 5

Modern Rock Excavation Equipments
Shovels, draglines, bucket *n-el e*cauators, rippers' dozers' scrtPGG uger drills' shearers'

pi"-"gr,i, i""i tt*i.rr, 
"ontinuou, 

tiners, tunnei boring machie Rcccnt advances in

excavation machinery/PrinciPle

Unit 6

Mechanics of rock cuttins 
.

General theories of rock cuttlng; Design of cutting tools for o9rimurn p€netration and werf
characteristics; Drillability animachiiability characterischs of,rcks; Theory of rock-tool

interaction for underground una ,utfu"" machinery - shearcr, pl'ough, continuous surfacc

miner, bucket wheel excavator; scraper etc'

30



EIGHTH SEMESTER
Course Code

8Nl
Mine Management L_T-P

3 - l -0

Unit I

Introduction
EGluti- of .od"rn management theory and practice; Principles of scientific management;

Elements ofmanagement functions - planning, organisation and control; Systems and

contingency appro-u"h to nlunug"renq structure and design oforganisation for mining

enterpiisesi tniioauction to essential features of M.I.S. (Management Information System)

Unit 2

Personnel Manasement
Mallp"** pt"""t.rg 

""d 
.ecruitment, selection, training and development of human resource;

performance apprui*l and merit rating; Motivation & Incentive; Leadership; Absenteeism;

Organisation develoPment

Unit 3

Production Manasement
Fr"d*t'o. f*ec*ti"g, pt-ning and control - short and long term - in mines; Determination

of norms and stanaarus or operations by work study; Analysis of mine capacities and

capabilities; Quality control; Productivity - concept and measurement

Unit 4

Industrial Relations
E-umanrelations;TradeUnionmovementinIndia-itsorigin&evolution;|ndustrtal
Disputes Act; Discipline and enquiries

Unit 5

Industrial Psvcholoqv
FEFfrGffi;-ltr *t"tion with business, industry and management; Physical factors ard 

.

th"ir eff"Ji on management; psychological tests - utility and development; Tests for selection

and development; Fatigue; Accident proneness

Unit 6

Behavioural Sciences for Manasemeqt _,
@nflicts in an organisation - sources and resoft
conflict and gowth;-communication; Behavioural view of controlling; Eliciting Podic
rcsponse to controls

:--



Course Code
8N2

MineLegislationand,safetv- L-T-P
3- 1-0

Unit I

Introduction
General principres of minine raws: Deveropment oflmining regisration in India; Sources oflegislation; DGMS and its rire in ,n*i,o.ilg 

""a ""rrffi"4.,","g practices incrudingconducting various examinarions for workirig m ini;;;;;"";;;,
Unit 2

Minins Laws
The Mines Act, 1952; The Mines Rules,. 1955; Mines and Minerals (Regulation &Development) Act, | 957: Rerevant provisions'ofindi- 

'""t 
i"i,y n"les, t 956; vocationalTraining Rules. 1966

Unit 3

Mininq Laws
fhe coal Mines Regurations, 1957, Standing orders and DGMS circurars

unr

Vlinins Laws
lhe Metallifenous Mines Regulations, l96l; Mines Rescue Rules. l9g5

Jnit 5

dine Accidents
)ccupational Hazards of minins; Classification ofaccidents; Statistics _ frequency andeverity rates; causes of accideirr; rnu".rieui-i;';;;;;;"#:"r"d reports

Init 6

efetv Measures

fi:il::'"161ff"1::il:t"*t"t revers in mines; MAP & zAP;Emergencv Measures;

3J



Course Code
8N3

Mine Planning L-T_P
3- 1-0

Unit I

lntroduction
Fffiilr.r "r 

planning; Features of mine planning; 
- 

planning for new projects and

.".o"J,."tio" ptanninlj Short range and long range planning; Phases of mine planning;

iioject impte*entatioriand monitoring; Geological reports, Feasibility Reports

Unit 2

Fixing the mine boundary - surface and underground; Size.of mine; Limited and unlimited

r"r".u"r; Optitum designed capacity; Reserve estimation; Planning Panel System of Mining

Unit 3

Mine entries: types, their application, location, selection, choice of shape and determination

os size of opening 
rement and communication inInfrastructural planning: CHP, workshop, power, water requll

mines

Unit 4

Selection of Minins Mehtods
S"I""t'toi-; F""t".s t" be 

""Ntdered; 
Surface v/s underground; Selection ofvarious melhods of

extraction; Production estimation; 
'Production 

potential of different panels; Fixing the target

of mine

Unit 5

Transoortation olannins
;it#tiu.![h;i*.F'nrn, material and mineral handling transport systems;.selection

Ventilation planning: Objectives; Steps; Network solutions; Economic of ventilation

Unit 6

Drainape olannins
Assessment of make of water; Drainage layout; Design of sumps; Selection of pumps and

pumping capacitY

Manoower plannins
Proiect Construction Schedule:
plannine fo" mine closure and oost mining land use

34



Course Code Elective II

Unit I

Introduction
pfrr,m"tt"" 

". " 
n".""rq

ilHT[:T,"i:#*il*;"rlX*"ment; concept or management inrormation system;

Unit 2

I"m"-atio" rfStQrns
i-omputer based information management systems; Information methodologies and tools;ry*ems approach to various operations in mines; a"uiyrl. 

"lryo.r,
Jnit 3

#HleI fl, 
$:nen rats for h

,aEDase and databas€ manasement syiGmlbiG-mining; Data ware house; Data banks;)ata storage and handling; R-elationat and other data bases

Init -

rfqr4atioq Stgrase & retrieva!
aprurrng ot lntormation _ On_line, off_line, pre_processing, formatting el,c; Forms andyout; Data processing systems; Data communica,ion; Ou?u iogg"., 

"t..
nit 5

iqe mpnqse.ment jnformaaion svstem
oouctlon Intormation; Human resource information; Geological information; Ceo_technicallormation; Environmental information; a;r""y ffi;"fi 

"ii'a"i*, *o inventorybrmation; Marketing, financial information eL.

rit 6

:t.lg"+""9.t."1temsrorminemanag
i:l.lt;illri,11i;"lxpnert 

svstems; orficeiii-omation; Nerwork layout of computer nodes

35



a!

Elcctive II L_T_P
J- l-v

Unit I

Introduction
Safety management systems rn lndian mining industry; Engineering aspects of safety

.-"ilt""tl n*entirends of development of safety engineering approaches

Unit 2

ffi**,,isk,reliabilityandhazardpotentiahElementsofriskassessment;Statistical
methods; Control charts

Unit3

BIEEAlsessme4
Apfitr"i"d"-ced techniques - fault tree analysis; Failure mode and effect analysis;

d'ulniioai"" 
"tu.ture 

- activiiy relationship analysis; Fuzzy model for risk assessment

Unit 4

Safetv Audit a4d Qontrg! .
Measurement ot satery elrlclency; Safety audit methods; Safety records management

Unit 5

Enactins Safetv Measures
Safety legislation; Saibry meetings; Constitution of safety committees including pit safety

committee

Unit 6

Safe Practices
Ergonomics; Safe operationat practices; Safety codes; Implementation and monitoring of

safety programmes

JO

t

t
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