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Geotechnical Engineering (PCCE70 1 0T)
Teaching Schenre

Lectures : 03 Hrs./w'eek

Ttrtorial : ol Hl r,rcck

Creclit :0-1

Exarnination Scheme
'l'errn Test: l5Marks

Teacher Assessment: 20 Marks
End Sent Exarn : 65 Marks

Total Marks : l00Marks

Pre-requisite - Engineering mechanics, strength of mechanics fluid mechanics and
engineering geology.

Course C)bjectives

1. To provide students with basic understanding of physical and mechanical properties of soil,

together with knowledge of basic engineering procedures.

2. To identify factors controlling soil behavior and methods to determine soil properties.

3. Students wili acquire basic knowledge in engineering design of geotechnicalsystems

COs Course Outcomes Blooms
Level

Bloorns
Description

cor fo apply the knowledge of science, mathematics and engineering

ruith the context of applications in geotechnical engineering.

J Learn

c02 [xplain origin and classification of the different soils and to

letermine engineering properties of soil.

4 Analyze and
desi_un

co3 Jompute geostatic stresses in soils and Describe compaction and

;oil stabilization.

J Understand

c04 \nalyze consolidation using Terzaghi's theory. 2 Design

cos Vleasure shear resistance of soil and determine shear stress

)arameters. Analyze Earth pressure by Rankine's theory.



Course Contents

Unit- I Introduction of Soil and Geotechnical Properties 08 Hrs

Soil as engineering tnatct'ial. soils ot'lnclia. geotechnical problems. three phase s),stelr. deflnitions and

lirnctional relatiorrslrip'.

Geotechnical properties. encinccrins pr'operties. volur.ne vveight relationships. Atterber_s's lirrits. sieve
analysis, identiflcation of soil. I.S. classillcation s\stern

Unit-II Flolv through Soil, Compaction and Consoliclation 08 Hrs.

Flow olr.vaterthrough soils- soil water. capillaritl'. Darcy's lau, Iaboratory measllrement olpernteability'.
Soil compaction. M.D.D. and O.M.C.. standard Proctors test heavy compaction test. concept of
stabi I ization. dif ferent rnethods of stabi I ization

Clonsolidation Theorl'.'1'erzaghithcorl'. consolidation test. tirne fitting cLlr\/es. rate olsettlements. Nonnal
consolidateci and over consolidatecl deposits^ Pre consolidation pressure.

Unit-III Shear Resistance and Shear Strength of soil 08 Hrs.

Shear resistance in soil. pore pressllre ancl etfective stresses fbilure theories. Mohr - Coulomb's lar,l ol
shear strength direct sheartcst. traxial test. unconfined compression test" vane shear test, drained loading.
and f'actors affecting the shear strength.

Unit-IV Soil Investigation and Bearing Capacify" of Soil 08 Hrs"

Soil exploration. subsurlace exploration. trail pits, representative and undisturbed samples. bore hole
sampling. Iaboratory evaluation of fbundation parameters, field testing, penetration tests. plate load test.

bore hole tests.

Bearin-e capacity of soil, load settlement curve. local and general shear. Terzaghi's bearing capacity
analysis, bearing capacity factors, Mayorhoff equations, rectangular, sqLlare and round footings, effects of
r,vater table and depth. bearing capacity of layered soils, eff-ect of eccentricity.

Unit-V Elastic Settlement and Special Foundation. 07Hrs

Elastic settlement. contact pressure, elastic stresses and strains. pressure bulb, elastic settlement, empirical
relation for settlement of basses. total and differential settlement. tolerable settlement. I.S. criteria. eff-ect

of lowering water table.

Introduction of pile fbundation. plrrpose of piles. pile classification, Foundation on black cotton soils,
characteristics of black cotton soil, problems, swelling potential, under-reamed piles, design principles and

construction techn iclues.



Text Books:
1. Basic ancl Applied Soil Mechanics b,'- Gopal Ranian and Rao, Ner,r,Age International publishers.
2. Principles of fbundation engineering by B. N{. Das. Cengage Learning ( Thornpson )
3. Soil Mechanics and ioLrndation Engineering. Dr.K.R.Arora. Stanclard PLrblishers Distributors

Reference Books:
l. Soil Mechanics and Foundations. I\'lurri Buclhu- John Wiley,ancl Sons Inc
2. Foundation Arralysis anci Design. .1.[r.Boivles. McCrarv Hill International
3. Foundation Design Mernual, DhanpatRai pLrblication, N. V. Nayak
4. Design aids in soil rnechanics and tbundation eneineering. Kanira.i S.R.. Tata McGrar.v Hill

Publ ishing Cornpany Ltd.
5. Fottndation Design and Construction. M.J.Tornlinson. ELBS Publication

Evaluation Scheme:

Continuous Assessment (A) :

Subject teacher i,vill declare Teacher Assessment criteria at the staft of Semester-

Continuous Assessment (B):

l. Two term tests of l5 marks each will be conducted during the semester.
2. Total duration allotted for writing each of the paper is I hr.
3. Best of the marks scored in both the two tests will be considered fbr finalgrading.

End Semester Examination (C):

L Question Paper will be based on entire syllabus summing up to 65 marks
2. Total duration allotted for writing the paper is 3 hr.

6(t* ot ru.,

is
Lr 6*



Geotechnical Engineering Laboratory (PCCE70 I 0L)
Practical Scherre
Practical : 02 IIrs./n'eek
Creclit : 0l

Erantination Scherne
-lcacher r\ssessrnent: 25 N'larks

Lncl Sern Exanr : 25 lVlarks

Total Marlis : 50 Marks

Pre-requisite - Engineering Geology

Course Ob.jectives

l. To provide students w'ith basic understanding of ph1'sical ancl mcchanical properties of soil.

together r,r,ith knowledge of basic engineering procedures.

2. To identify f-actors controlling soil behaviorand rrethods to de-te-rrnirre soil properties.

3. Students rvill acqLrire basic knor,r,ledge in engineering design olgeotechnical slsterns

C0s Course Outcomes Bloorns

Level

Blooms

Description

col fo apply the krrow,ledge olscience. mathernatics and engineerinr u i

he context of applications in geotechnical engineerin-u.

rh J Learn

c02 ixplain origin and classification of the different soils and to deterrnint

:ngineering propefties of soil.

1 Analyze and

design

co3 Jornpute geostatic stresses in soils and Describe compaction and soil

;tabilization.

aJ Understand



Course Contents

Lab course rvork shall consist of Follor,ving experiment cornplete an1, 07 fl'oln list

List of Experiments:

l. Ficld density' by core cLttter rnethod. and Sand replacernent rnethocl.

2. Sieve anal-vsis and particlc size cletcrrrination or hydrorreter analysis.
3. Specitic gravitl, cletennination bv voluminorneter / pychnonteter.
4. Deterrrination of liqLrid lirnit and plastic lirnit.
5. Deterrnination of shrinltage limit.
6. Deterrnination of co-efflcient of perrneabilitl, by constant head or bl. r,ariable hcad permearreter.
7 . Direct shcar test.

8. I nconfined compression tcsl.

9. Vane shear test.

10. Standard Proctor's test (MDD / OMC)
I l. Modifled Proctor's test (MDD / OMC)

Evaluation Scheme:

Continuous Assessment (A):

Laboratory r,vork shall consist of minimLrm 7 Experiment, visit reporl and sLrbject specifiecl assignments/

case study/ other activities.

The distribution of marks shall be as follows:

1. Performance in practical: 05 Marks

2. Submission of bLrnch of sheets: 05 Marks

3. Viva-voce: 05 Marks

4. Assignments/ Case str-rdy: 10 Marks

The final certification and acceptance of laboratory journal/rnanual/report will be sLrbject to satisfactory

performance of practical work and upon fulfilling minimum passing criteria in the teacher assessrxent.

End Semester Examination (C):

Oral lPractical examination will be based on the entire syllabus including. the practical's perfbrmed
during practical session

5



Public Health fngineering (PCCEI 02AT)
Teaching Scheme

Lcctures : 03 Hrs./r,l'eek

Tutorial : 00 Hr/u,eek
Credit : 03

L,xarn ination Sche nrc

Ternr Test : l5 Marks
Teacher Assessment: 20 Marks

End Sern F.xarn : 65 VIarks

Total Marks : 100 Niarks

Course Objectives

l. To apply knovvledge of tnathematics. phy'sics" chemistrl,. zrnd rnicrobiologl,to solve and analyze

engineering problerls relatcd to water and u'aster.vater collection, transporl, clual it1, and treatrlent.

2. To understand the

legislative aspects.

3. Recognize public
clisposal.

sources. eff-ects. prcvention and control rneasllres of rvater pollLttion ancl its

health and environrrental objectives related to \,vater sLrpply and uaste\\elter

COs Course Outcomes Bloorns
Level

Bloonrs
Description

col lelate the relations between the environment and ecology,
:stimating water requirement for public water supply scheme.

1.2
Rerlernber-
Understand

c02 \scertain the quality of water as per BIS and select the appropriate
:reatment method required for the water source.

3,4 Appl,v.
Analyze

co3 -earn how to characterize source
:echnologies [BAT) for physical
lrinking water.

water, and the best available
and chemical treatment of 3,5 Analr,'ze.

Evaluate

c04 Learn how to characterize wastewater, and the BAT for physical
:hemical and microbiological treatment of wastewater.

4 Analvze

cos Understand selected contemporary global water and wastewater
issues such as water shortage, wastewater reuse. and emerging
lontaminants.

2,4 Understand,
Analyze



Course Contents

Unit- I Introduction to Water quality 06 Hrs.

a) Water quality' parameters. Water qualiti standards: conlerrtional contarlir-rzrnts and er-nerginu
contanrinants; Water treatment: Source selection process. selection ol'treatrnent chain, plant siting. and
l'reatability stlldies. Water intake strurctures: intake strllctLlres. suclr as river intake" canal and reservoir
intake
General considerations for source of drinking \\'ater: Water dernand" Population forecasling: arithrnetical
increase rnethod geometrical increases method. incremental increase ntethod

Unit-II Introduction to Principles of Water Treatment process 06 Hrs.

Principles of Water Treatment process: Historical overview ol waier treatment. Considerations for
layor-rt of treatment plant. Sedimentation. CoagLrlation & F loccLrlation processes. Disinf'ection/
Chlorination. Water Softening, Filtration, removalof Dissolved Solids. Fluoricie. Iron and Manganese etc.
Aeration tank. Sedirnerrtation tank.

Unit-III Water Treatment process 08 Hrs.

A. Filtration: theory of filtration. rnechanism of flltration. filter materials. types of filters, rapid Sand

F'ilter, Slow Sand Filter, multimedia and dual media fllters. components- under drainage systerx, i,vorking
and cleaning of filters. Operational troubles, design of fllters-RSF and SSF. Design of under drainage

system.

B: Disinfection- objectives, theory, types of disinfection. chlorination.
C: Water Softening - lime soda, zeolite, and ion exchange processes, Quantity estimation of lime soda
process, re-carbonization. Demineralization methods

Unit-IV SewageTreatment 08 Hrs.
Definition of sewage, Necessity of sewage treatment, Requirement of a sewage management system.
Composition of sewage, Characteristics of sewage -Physical (Colour, Odour, Solids and Temperature),
Chemical (Organic - Carbohydrates, Fats, Oil and Grease, Pesticides, Phenols, Proteins, Surfactants.
Inorganic - Alkalinity, Chlorides, Heavy Metal, Nitrogen, pH, Phosphorous, Sulphur, Toxic Compounds,
Gases - Hydrogen Sulfide, Methane, Oxygen), Biological Characteristics

Unit-V Preliminary & Secondary Treatment of Sewage 8 Hrs

Preliminary & Secondary Treatment of Sewage - Screening - Purpose, Classification, Types, Cleaning,
Design Consideration & Management of screenings material Comminutors - Purpose and types Grit
Removal - Purpose, Quality and quantity of grit, Types Biological Treatment of Sewage - Objective and

classification.

'1-i.

a**



Rel'erence Books:
l. E W Steel and Terence J McGhee : Water suppll,and Sen'erage"-lara McGrarv Hill PLrblishing

Co.

2. Water supply and Sanitary Engineering by J S Birdie, Dhanpat Rai and Sons Public:rtion,
New Delhi

i. Physici-chemical processes for water qr-rality control by Walter J Weber, Wiley lnter-science
Publications.

4. Manual on Water Supply & Treatment, Central Public Health & Environmental Engineering,
Organization, M lnistry of Urban Affairs, Government of India

,5. Benergee & f ain, "Handbook of Technical Analysis", Jain Brothers New Delhi.
6. Laboratory Manual for Environmental Quality Testing, Environmental Protection Research

Foundation, Sangli.

Text Books:
l. Environmental Modelling: Finding Sirnplicity in Cornplexitr-' by.lohn Wainrvright and i\,lark

MLrlligan. John Wiley & Sons, Ltd.

2. Building Environmental Models: A Primer on Sirnplify'ing Cortplexity by MLrlligan. M. and

Wainr,vright. J.. John Wiley & Sons. Ltd, Chichester.

3. Earth-systern science, in Blackwell Companion to Environmental Ceography by Wainrvright.
.t..

Blackwell. Oxfbrd.
4. Water and Wastewater Treatment by Schroeder E D.. McGraw-Hill.

Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of Semester.

Continuous Assessment (B):

I . Two term tests of l5marks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is t hr.

3. Best of the marks scored in both the two tests will be considered for final grading.
End Semester Examination (C):

1. Question Paper will be based on entire syllabus summing Lrp to 65 marks
2. Total dLrration allotted for writing the paper is 3 hr.



Public Health Engineering Laboratory (PCCEl A20L)
Practical Schcrre
Practical : 02 llrs.lvi'eek

Credit : 0l

E,xamination Scheme
Teacher Assessment: 25 Marks

End Sem Exarr : 25 Nlarks

Total Marks : 50 Marl<s

Course 0b.jectives
Atier successfirl cornpletion of this coLrrse students shall be able to

l. 'I'o apply knor,r,led,ee of mathernatics, physics. chemistry. and rnicrobiologl'to solve and anal.vze

enuineering problems related to water and rvastewater collection. transporl, quality and treatment.

2. Demand lbr r,vater sLrpply to households. indLrstry and pLrblic services.

3. l-o understand the sollrces, efTects. prevention and control measlrres of r.l'ater pollution arrd its

legislative aspects.

COs CoLrrse 0utcomes Bloorns

Level

Bloorns

Description

cor lelate the relations between the environment and ecology
:stimating water requirement for public water supply scheme.

t.2 Remember,
Understand

c02 \scertain the quality of water as per BIS and select the appropriate
.reatment method required for the water source.

3.4
Apply,

Analyze

c()3 -earn how to characterize source water, and the best available
"echnologies IBAT) for physical and chemical treatment ol
lrinkins water.

i5 Analyze,
Evaluate

, -;a
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Course Contents

Lah course rvork shall consist of Follon'ing erperiment complete anr, 05 lionr list

Tertr u'ork shall consist ol'pelilrrrning expcrirrental sets tiorr the list below.
l. I)eterntination o1'pFl irr gil'en rvater & r.r,aste rvater- sarnples.
2. Detennination olturbiditv arrd optirlirnt tlose olcoagulant.
3. Deterrnination of-allialinitr ancl aciclitl of given sample (\,\iater & r,r,aste r,vater sarrples)
4. I)eterrninzrtion ol'carbclnate and non-carbonate hardness olrvater \,vaste \\,ater samples.
5. Deterrnination ol'chlorine clernand ancl residual chlorine of u,ater
6. Detenlination of'dissolved on'gen present in the gilen r,vater sarnples
7. A complete report on site visit to a Municipal Water & waste water Treatment Plant.

RECOMNIENDED BOOKS: -
L Phl'sici-chemical processes tbr r'vater clualitr control b1'Walter J Weber. Wile1. Intcr-science

Publications.

2. Garg S.K.. "Water SLrppll' Engineering''. Khanna Publisher. New Delhi
3. N'lanual on Water SLrppli,'& Treatnrent. Central Public Health &
4. Environmetrtal Engineering. Organization" Ministry of Urban Affairs. Government of Inclia

Therous. Eldriclge & Mallrnann. "Laboratorv Manual fbrChenrical & Bacteriological Anall,sis ol
Water & Senage'', Agro Botanic Publisher. India

5. 5. Laboratorv Manual fbr Environmental Quality Testing. Environmental Protection Research
FoLrndation. Sangli.

Evaluation Scheme:

Continuous Assessment (A):

Laboratory r,vork shall consist of rnirrirnurn 7 Experiment. visit repofi and subject specified assignments/

case study/ other activities.

T'he distribLrtion of marks shall be as follows:

1. Perfonnance in practical: 05 Marks

2. Submission of bunch of sheets: 05 Marks

3. Viva-voce: 05 Nlarks

4. Assignments/ Case study: l0 Marks

The final certification and acceptance of laboratory journal/manr-ral/report will be subject to satisfactory

performance of practical work and uporr fulfrlling minimum passing criteria in the teacher assessment.

End Semester Examination (C):

Oral/ Practical examination u'ill be based olr tlre entire syllabus including. the practical's performed
during practical sessions.

rQ-
I
l(J

10



Water Resource Engineering (PCCE7030T)
Teaching Scherne

Le ctures : 03 Hrs./r,r,ee k

Tutorial : 0l []r/r,r,eek

Credit : 03

Examination Scheme
Term Test : l5 Marks

Teaclrer Assesslnent: 20 Marks
End Sern llxarn : 65 Marks

fotal Marks:l00N4arks

Course Objectives

l. Know the hydrologic c-v-cle and analyze diffbrent cornponents of the cycle such as

prec ipitation. evaporation. tran spi rat ion and i nfl ltration.

2. Analyze the hydrolo-eical parameters requirecl fbr water resources engineering.

3. Identify suitable rnethod of irrigatiorr ancl drainage of r,vaterlogged area.

COs Course Outcomes Blooms
Level

Blooms
Description

col
3xplain hydrology c1,cle and r,vater distribLrtion on earth. I Remembering

c02
)escribe evaporation and calculate runoff rvater. Z,J

Understand,
Applying

c03
)raw Hydrograph and find volume of runoff 4 Analyzing

co4 )escribe the basic aquifer parameters and groundwater resources. 4 Applying
co5 \ssess water requirements of crops.

ixplain hydrology cycle and water distribution on earth
5

I

Evaluating
Remembering

11



Course Contents

Unit- I Hydrology 07 Hrs.

H1,tlrolog1, arrcl Water resoLlrces development. llyclrologic c1'cle. applications o1'h1'clrologl' ancl

hl,clrological c1,cle. Precipitation: Forr-ns o{-precipitation- dil-l-erent tvpcs olrain arrd nreasuretnent of-

precipitation (recordin-g and non-recording tlpe gaLrge). rairt gauge ttetr'r,ork and presentation of
precipitation clata: lrass curve and hyetogrmph. presentation of-rainfall tlata. tttean precipitetitrtt t)\et'

an area. ciepth area clistribLrtion cLlrves and tl'eclLtettcl' of- rainlTrll.

Unit-II Evapotranspiration, Inliltration and Runoff 06 Hrs.

E,vaporation and evapotranspiration: Evaporation process. El'aporitletres. rcdttction in evapot'ation

measurelnent olevapotranspiration. Inflltration, Introduction to strearr gaugin-9 and introdLrctiot-t to

methods of discharge and stage lreasllretxent in streattts.

Runof]-: Diflerent rolltes o1'runoff. rainfall runofl'correlation. Strange's tables. fhctors etlecting

rLrnof}- flow distribution curve. flor,v lrass curve and ttses.

Unit-ItI H;-drograph 07 Hrs.
IntrodLrction. Factors aff-ecting Flood Hydrograph. Cornponents ol a h-"clrograph. Base florv

separation, Effective rainfall, Unit Hydro-sraph, Use and Lirlitatiorrs olunit h1'drograph. Derivatiorr

of r-rnit hydrograph^ Synthetic Unit Hydlograph, Instantaneous Unit H1'clrograph" Flood Studies:

Design Flood and rnethod olits estirnation, ernpiricalfbrmLrla. fi'equencv analvsis. CLrrnbels and Log

Pearson distribLrtion, Muskingum rnethods.

Unit-IV Ground water hydrology 09 Hrs.

Cround r.vater hydrology: Occurrences and distribLrtion of groLrnd water. speci{ic f ield of aqLrifers.

movement of ground water, Darcy's law, permeability. safe yie ld of basins. hydraLrlics of r,vells under

steady f1ow in confined and unconfined aquifers. well loss, specific capacity of well. well irrigation:

introduction to tube wells and open wells. Water logging and drainage: Causes, preventive and

curative measures of water logging, design and spacing of the tile - drains.

Unit-V Irrigationmethods 10 Hrs.

Introduction to irrigation: Necessity, benefits, Ill effect, irrigation systems and rnethods and their

classifications. Soil-water-plant relationships: Classiflcation of soil water. saturation capacity, Field

capacity, deterrnination of field capacity, quality of irrigation water. Water requirernent of crops:

Lirniting soil moistLrre condition. depth of irrigation r.vater and trequencl. principal Indian crops and

their seasons, base period, duty of water and delta, factors affecting & rnethods of improving the

duty of rvater, intensity of irrigation, paleo irrigation, kor depth and kor period, oLrtlet factor. capacity

f-actor, time factor. crop ratio, overlap allowance, calculations of canal capacities, application of

12
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Reference Books:
l. Varshney R.S.. Gupta S.C.. GLrpta R.t,. "Theor'),and Desi-un of'lrrigation Srructurcs"

Volume I and ll''. r979 Fourth edition. r,\ei.r, chand & Bros.. Roorki.
2. N4r"rtrc-ia, "Applied H1'drolog1,". -fata 

NlcGrar,i,.Hill cornpanl. Neq Delhi.
3. Shat'ma R.K.. ''A J-ext Book of l{r'clrologl & WaterResources". Dhanpat Rai ancl Sons.
1- Raghr.rnath I I.M." "H1dr.logy''. Neu, Age pubrications. Neu, Delhi.
5. Raqhunath ll.N{.. "Ground Water". Ner,v Age PLrblications. Ncn, De lhi.
6. P.Javaranr Reddi. "A Tert Booli ol[-lvdrologv". Laxnri Publications. New Delhi.

Text Books:
l. Subramanl,a K. "Engineering Hl,drology"'. Third Edition. 200g. Tata McGrau,_llill

Publishing Company Limited. Nei,v Delhi.
2. Modi P.N. 2012. "lrrigation. Water Resources ancl Water Porver Lngineerinu. Eight

edition. Standard Book HoLrse. Delhi.
3. Garg S.K. 1998. Irrigation Engineering and l{.v-'draulic Structures", Khanna pLrblishers.

Delhi.
4- Punrnia 8.C.. Pande 8.ts.. .Lal. "Dams II: Irrigation and Water Pou,er F.ngineering".

1999. [,axmiPublications pvt. Ltd.. Nelv Delhi.

Bvaluation Scheme:

Continuous Assessment (A):

SLrbject teacher will declare Teacher Assessment criteria at the starl of Semester.

Continuous Assessment (B):

1. Two term tests of l5 marks each will be conducted during the semester.
2. Total duration allotted for writing each of the paper is I hr.
3. Best of the marks scored in both the two tests willbe considered for final gracling.

End Semester Examination (C):

l - Qr"restion Paper will be based on entire syllabus summing up to 65 rnarks
2. Total duration allotted for writing the paper is 3 hr.
3. Tr"rtorial Min five tutorials shall be conclLtcted.

13



Professional Elective Course-Ill
(Integrated Watershed Management) (PECE7040T)

Teaclring Scheme

Lectures : 03 Hrs./r,veek

Tutorial :00 I[r/ucck
Credit : 0i

lrxamination Scheme
-l-errn J-est: I5Marks

J'eacher Assessure nt: 20 Niarks

E,nd Sern Exarn : 65 N4arks

Total Marks : 100 N,{arlis

Course Otrjectives

l. Tcl learn the varioLts rnanagernent strategies throLrgh diflerent soil and water conservation

approaches.

2. To provide a comprehensive treatise on the cngineering practices olrvatershed managerlent fbr

realizing the higher beneflts olr,vatershed managenrent.

3. l'o r-rnderstand land use classification and impact of land use changes on hy'clrological c1'cle

pararreters.

COs Course Outcomes Blooms
Level

Blooms
Description

col
Students will able to learn the different soil and water conservation
tpproaches

J
Learn

c02 Itudents will able to analyze degradation of soil and water resollrces 1 Analyze

co3 Students will able to understand watershed Area J Understand

c04
itudents will have a thorough knowledge on watershed planning,
Jevelopment

2
Design

co5
itr"rdents will able to Suggest drought control measures, water
:onservation strllctures

2
Prepare

14



Course Contents

Unit- I Introduction 06 Hrs.

Watershed - Definition - concept - Ob.iectives - lvatershed behavior. efltcts of land use and its change

on hydrological cycle cornponents. Lanci capabilitl- ancl suitabilitl classification

Unit-II Watershed Planning 08 Hrs.

Planning principles-collection of data-present land use - Preparation olr,vatershed developrrent plan -

E,stirnation of costs and benefits - Financial plan - selection of irrplernentation agenc.v - Monitoring and

evaluation s.v-stetn.

Unit-III Watershed management 06 Hrs.

Participator"y rvatershed Management - run off rnanagelxent - Factors affecting runoff - Temporary &

Permanent gully control measures - Water conservation practices in irrigated Iands - Soil and moisture

conservation practices in dry lands. Erosion process. Control lneasures fbr soil erosion.

Unit-IV Waterconservationpractices 8 Hrs.

In-situ & Ex-sitLr moisture conservation principle and practices - Aflorestation principle - Micro catchment

water harvesting - Ground water recharge - percolation ponds -Water harvesting - Farm pond -

Supplernental irrigation - Evaporation suppression - Seepage reduction

UnifV WatershedDevelopmentProgramme 8 Hrs

Drought and its management-causes and impacts, definition, management objectives and strate-ey-short

term and long term measures. National Watershed Development Programme. Watershed based rural

development- infrastructure development - Use of Aerial photography and remote sensing in watershed

management - Role of NGOs in watershed development.

15



Rel'erence Books:
l. Gurrrel Singh et al.200rl. Manual of soil ancl vvater conscrvation plltctices. Oxliu'c1 & IIIH
pLrblishing Co. New Delhi.
2. Strresh. R.2008. Land and \.vaterrnanagenrent pririciples. StanciarcJ PLrblishers & DistribLrtors-
New'Delhi.

3.'fripathi R.P. and H.P.Singh 2002. Soil erosion arrd conservation. Wiilev Fiastern Ltcl.. Nerv
Delhi

4. MLrrthl'. V.V.N.2005. Land and r,vater managernent. Kalyani pLrblishing. Nevi Delhi.
5. Ticleman, E.M.. "Watershed Manaqernent". Orrega Scientific Publishers. Nelv Delhi. 1996.

6. Sharda V.N." Sikka A.K. and JLryal C.P. (2006) Participatorr Integrated Watershed

Managetnent: A Fietd Manual. Central Soil and Water Conservation Research and Traitrirrc
Ir-rstitLrte. 2 I 8, Kaulagarh Road. Dehradun.

7. Tidernan E.M. (1999) Watershed Managernent-CLridelines fbr Indiarr Corrditions" Orne_qa

Scientillc Publishers. Nerv Delhi.

Tert Books:
I. Surcsh, R.2005. Soil and WaterConservation Engineering. Standard PLrblishers & DistribLrtors.

New,Delhi.
2. Ghanashyarn Das. "Hydrologl,and Soil Conservation Engineering". Prentice Hall of.lndia

Private Lirnited. Ner,v Delhi, 2000. Limit state theory and Design - Dr. V. L. Shah and Dr. S. R"

Structures pLrblications. Pune

Evaluation Scheme:

Contin uous Assessment (A):

Subrnit visit Report based on water conservation and watershed management.

Continuous Assessment (B):

I . Tr,vo tenn tests of 15 marks each will be conducted during the semester.
2. Total dLrration allotted fbr rvriting each of the paper is I hr.

3. Best of the marks scored in both the tr'vo tests r.vill be considered for final grading.

End Semester Examination (C):

1. Question Paper will be based on entire syllabus summing Lrp to 65 marks
2. Total duration allotted for writing the paper is 3 hr.
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Professional Elective Course-Ill
(Construction Economics & Finance) (PECF.1 04lT)

Teaching Scherne

L-ectures : 03 FIrs./r.r,cek

Tutorial : 00 Ilr/'uveek

Credit : 03

Exarlination Sclteme
-ferm 'fest : l5 Marks

Teacher ,,\ssessrnent: 20 Marks
End Serr Exarn : 65 N{arks

Total Marks : I00Marks

Course Objectives

L Adopt as per principles of econornics and financing

2. Analyze available alternatives and propose best sllitable arnong them

3. Apply various rnodels of financial management and accounting

COs Course Outcomes Bloorns
Level

Blooms
Description

cor
Ituderrts r,vill able to learn the principles oleconornics and financing

J
Learn

c02 itudents w,ill able to analyse available alternatives 4 Analyze

co3 itudents r.vill able to Apply various rnodels of financial management J Applv

17



Course Contents

Unit- I Engineering Economics 08 Hrs.

Eneineering Ecottott'iics. T'ime Valuc ol'Monev. Cash Flow,diagranr. Nominal and ef-fective interest -
cot.ttirrucitrs inlerest. Single [)avrlcr.rt Conrpouncl Arnount Factor. Uniform series ol'Payments. cornparing
alternzrtives. Present'uvorlh Anall,sis. AnnLral \\'ortlr Anal),sis, Future worth Analysis. Rate olRetLrrn
AnaIv-sis. Breerk Even Analysis. BenefltiCost Analysis

Unit -II Economics of Project Parameters 08 Hrs.

Economics of Pro-iect Paranreters. Equiprnent Econornics. Operating Costs. Buy'. Rent and Lease
Options- ]Replacernent Analysis. Cost Estirnates, Type of Estirnates. Pararnetric Estirnate, Nlanagernent
Accounting. Financial accountirrg principles. basic concepts. Financial statelnents, accounting ratios

Unit -III Investment Evaluation 06 Hrs.

Investment Evaluation and Financing Projects. Taxation. Depreciation, switching between diff-erent

depreciation rnethods. Inf-lation. Sources ol flnance. equitlr. debit. secLrrities. borrowings, debentLrres.

Working capital requ i rernent. flnanc ial i rrstitLrtes

Unit -IV Financial NIan:rgement 06 Hrs.

Financial Management. lntroduction. Charts of AccoLrnts" Balance Sheet, Financial Ratios. Working
Capital Management, Budgeting ancl bLrdgetary control, Perfonnance budgeting. Proflt & Loss.
statement, Ratio analysis. Appraisal throLrgh financial staternents. International flnance forward

Unit -V Projects Public Private 06 Hrs.

PPP in Projects Public Private Participation in Projects- PPP Models, BOOT, BOT, Joint Ventures,
BOOT, BOT, Annuity, DBFO, External CommercialBorrowings, International Finance, FIDIC.
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Text Books

References

l.
2.

J.

1.

l.

2.

1.

5.

6.

BIank. L.T.. and TarqLrin.4.J..(1988). lingineerinu Econom1,.. Mc-crar,v Hill Book Co.
Collier C. and Cla Cola C. ( I998). E,ngineering Economics & Cost Analysis. Addison
Weslel, Educatiorr Publ ishers.

Patel. B. M.. (2000). Pro.ject rlranasernent- strategic l-inancial PIanning. EvalLration and
Control. Vikas Publishing FIoLrsc Pvr. Ltd. Nerv Delhi.
Shrivastava. u. K.. (2000). f'onstnrcrion Planning ancl N4anagemenr. calgotia
PLrblications Pvt. Ltd. Nerv Delhi.

Van Horne. J.C. (1990). Financial Nianagernent and Policy'. Prentice-Hall of India Ltcl.

Ta1,lor, c.A.(1968). Managerial and F.ngineering Econorny. East-west Edition.

Thuesen. H.G. (I959). Engineering [-.conornr. Prerrtice-Hall, Inc.

Brigham. E.F. ( 1978). Fundatrentals ol Financial Managernent. the Dryden Press.

Hinsdale, Illinios.

Kolb, R.w. and Rodri,ruez. R.J. (1992). Financial Managernenr, D.c. Heath & co.

Walker, E.W. (1911). E,ssentials of Financial Management, Prentice Hall of India private

Lirnited. New Delhi.

Evaluation Scheme:

Continuous Assessment (A):

Assignment based on each unit

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.
2. Total duration allotted for rvriting each of the paper is I hr.
3. Best of the marks scored in both the two tests willbe considered for finalgrading.

End Semester Examination (C):

1. Question Paperlvillbe based on entire sl,llabus sumrning Lrp to 65 marks
2. Total duration allotted fbr writing the paper is 3 hr.
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Professional Elective Course-IlI
(Planning for Sustainable Developrnent) (PECtr1 042T)

Tcachine Scherne

I-e ctures : 03 l Irs./u,eek

TLrtorial : 00 I lr', rr ccl,
Crcclit : 03

Exarrination Scheme
-['ernt Test : l5 Nlarks

l-e achel Assesslncnt: 20 Niarks

F.ncl Senr Exan-r : 65 Marks
-lotal Marlis : l00Marks

Course Objectives

l. Understand the basic concept olsLrstainable Developrnent (SD). the environutental. social and

econornic dinrensions

2. In depth learning and analysis of fzrctors tliat support to achieve sustainability'and

resilience in an individual level and in a cornmLrnity

3. Del'elop an encompassing Lrnderstanding olsLrstainability issLres.

4. Understand the embedrnent of sustainability issues in environnrerrtal. societal. and

economic systerxs. and the relevance of the conditions. interrelations. and dynar-nics of

these systems.

COs Course Outcomes Bloorns
[-evel

Bloorns
Description

cor
itudents will able to Iearn the principles of Sustainable development

J
Learn

c02 itudents r.vill able to analyse the available alternatives for SD
1+ Analyse

co3 Itudents will able to Understand the case study of village
aJ Applv
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Course Contents

Unit- I 06 Hrs.

Strstainable Deve lopment-explains and critically,evaluates the concept olsustainablc cieveloplrent.
E,nvironlttelttal degradation and povert)'Sustainable developrnent: its main principles. the evolution ol
ideas about sustainabilitv.

Unit- II 06 Hrs.

Ditnensiot-ts to SLrstainable Developrnent - society'. environrrent, culture and econol'ny: current clrallenges
- natttral. political, socio-economic irnbalance; sustainable developrnent initiatives and policies of various
countries: global. regional. national. local: needs olpresent and filture generation - political. ecorrornic"
environtletttal. Examine sorle imporlant current issues and areas of debate in relation to sustainable
development.

trnit-III 06 Hrs

Innovation for sustainable development- Ilnvironmental managernent and innovation strategies.
Framer,vorks of SLrstainability - Analytical f}amervorks in sustainability stLrdies. sLrstainabilitl,
Metrics: criteria and indicators: the significance of quantitative and qLralitative assesslrents of
sustainabilitl': cLlrrent metrics and lirnitations: metrics tbr mappilrg and measuring Sustainable
development: application of the metrics in real scenarios Innovation for sustainable development-
Environmental management and innovation strategies.

Unit - IV

Critical Perspectives on Sustainable Development: Resource management and implications on sustainable
development - implications for valuation. risk assessment; integrated decision-making processes:
requirements of information, information flow, data analytics, learning lrorn historical data, rnulticriteria
decisions, multi-level decisions, parlicipatory decisions ; translating impact chains to intbrmation flows -
impact of governance and policies

Unit -V 06 Hrs

Case Studies & Projects on Rural Sustainable Development (Indian village perspectives) - Village
resources (broad perspectives); current challenges and thematic areas; village social hierarchy; village
economy; needs of present and future generation; conflicts - sustainability and rural culture & tradition;
road to achieving sustainable development goals. Governance for sustainable development. Policy

06 Hrs

responses to environmental degradation. f,r-i.* ui ,uirr>r

.'#:* 't*j
, ,e\
.€l
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Text Book

L Frtrnco. I.B. anci Tracev..1. (20I9). "f,'ornrrunity capacit1'-bLrilding fbr sustainabIe clereloprnenr:
Elfective ly striving torvards achieving local cornrlLrnitv sustainability' targets". International
Journal olSustainabiliil, in Hieher Educarion. Vol. 20 No. 4. pp.69l-725

2. Ottr Cotnmon.loLtrnev: A J-rarrsition'l'ouard SLrslainabilitr. Natiotral Acaclernv Press.
Washington D.C. Soubbotina. T. P. 2001.

3. Elliott, Jenrril-er.2012. An IntrodLrction to Sustninable Developntent. rlth Ed. RoLrtlcclge. [-ondon.
1. Rogers. Peter P.. Kazi I-. Jalal. arrcl John i\. [3o1c1. "An introduction to sust;rinable devclopntent."

(2012).
5. Sachs, J. D.2015. The Age ol-SLrstainable Deve loprrent. Colirrnbia LJniversitl'Press. Nei,r'Yorli.
6. Sor-rbbotina, "l'aty"ana P.2004. Beyond Hconornic Gror,r,th:An Introductiorr to SLrstainable

Developrnent. WBI learnin-g resollrces series. Waslrington DC : World Barrk.
7. Kerr. Julie. Introduction to cner-qv and clirnate: Devcloping a sustainable environrnent. CRC

Press. 201 7.

B. Saito, OsamLr. Sharing Ecosystem services. Springer Singapore, 2020.
9. Nhamo, Godwell, and Vuvo Mjirnba. Sustainable Developrnent Goals and institutions olhigher

education. Springer, 2020
10. Hjorth. P. & A. Ba-s,lreri (2006). "Naviqating torvalds Sustainable Development: A Systern Dynarrics

Approach". Futures 24 38 14-92.
I I . Mog. J.M. (2004) ..struggling with Sustainabilit,v - A Cornparative Frarnework for Evaluating

Srrstainahle Development Programs. World Developn.rent 32(12): 2139-2160.11SD Corrmentarv on the
OECD's Drati Principles fbr International Investor Participation in lnfiastrLrctLrre (PDF - 68 kb)

12. ArLrndel,A.,R.Kernp,andS.Parlo(200'l)lndicatorstbrE,nvironmental Innovation:Whatanc.l Ilorvto
Measure. fbrthcorning in International Handbook on Environrnent and Technology Managerrent (El'N{).
edited by D. Annandale, J. Phillirnore and D. Marinova" Cheltenham, Edward Elgar.

13. DoLrthwaite. B. (2002) Enabling Innovation. A practicalgLride to understanding & fosterin-e innoralion.
London, Zed Books

Evaluation Scheme:

Continuous Assessment (A):

Assignment based on each unit

Continuous Assessment (B):

1. Two term tests of l5 marks each will be conducted during the semester.
2. Total dr-rration allotted for writing each of the paper is I hr.

3. Best of the marks scored in both the two tests will be considered for final grading.

End Semester Examination (C):

l. Question Paper will be based on entire syllabLrs sunrming up to 65 rnarks
2. Total duration allotted for writing the paper is 3 hr.
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Professional Elective Course- III
(Numerical Methods for Civil Engineering) (PECEi043T)

Teaching Scheme

Lectures : 03 Hrs.hveek
Ttrtorial : 00 Hr'treek
Credit :03

Exalnination Scheme
'l.errn'l'est : I5Marhs

Teacher Assessrneltt: 20 Marks
End Se tn l:xarn : 65 N'larks

l-otal Marks : l00Marhs

Course Objectives

I . To develop a sound understandin-e olthe various numerical techniques. principles and their

application to Civil engineering problerns.

2. To apply NLrmerical analy'sis which has enorrnous application in the flelcl of Civil

Engineering.

3. To calculate and interpret errors in numerical rnethod.

4. To provide exposer to various numerical methods fbr perfbrming task such as interpolation"

ditferentiation. integration. solution of linear and nonlinear equations. solution of
differential and integral equations

5. To facilitate numerical computing.

a

COs Course Outcomes Blooms
Level

Blooms
Description

co1

[o develop a sound understanding of the various numerical techniques,
rrinciples and their application to Civil engineering problems.

-evel 2 Jnderstanding

co2
fo apply Numerical analysis which has enormous application in the
held of Civil Engineering.

-evel 3 Applying

co3
lo calculate and interpret errors in numerical method l-evel 5 valuating

co4

fo provide exposer to various numerical rrethods for performing task
;uch as interpolation, difl-erentiation, integration, solution of linear and
ronlinear equations, solution of differentiaI and integral equations

-evel 4 {nalyzing

co5
o facilitate numerical computing. -evel 4 Analyzing
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Course Contents

Unit- I 08 Hrs.

Basis of Colttputations. Errors in NurrericalCornpirtation" Matrix Operations on CompLrter. Multiplication

and lnvcrsion. Solutiot-t of Sirnultaneous E,qLrations. Causs Elirnination Methocl- Jorclan and CaLrss Seidal

N4ethods.

UNIT-II

Roots o1- Equation by Bisection.
Problem (l-.P.P.) - Introduction.
fbrm u lation. Simplex rnethod.

Unit-IIl

False Position Method. Ner,vton Rapson
Assumptions. Applications. I-irritations.

06 Hrs.

Mctlrod. Lincar' [)r'ograrnrninu
General rnathernatical rnodel.

lnterpolation lvith Lagrange's Polynomial. New,ton's Divided
Dif-terences- Least Square Method, Regression Analysis: Linear,

Unit-[V

06 Hrs.

Dif-ferences. Forward and Backrvard

Parabolic. Curve Fitting

06 Hrs.

Numerical Integration: Trapezoidal Rule. Simpon's Rules, Gauss Quadrature RLrles. Introduction to initial

value and boundary valr"re problem. Finite Diff-erence Method fbr solLrtion of one clirnensional w,ave

eqLration. tr.vo dimensional eqLration. (Parabolic and Elliptic)

Unit -V 06 Hrs.

Solution of Ordinary Differential Equation. E,uler's IVlethod. Modified Euler's Methocl and Runga Kutta

Methods. Pred ictor Corrector Method.

,.s
Ll.

(.)

,e
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Reference Books:

I. Balagurusu,anti E.. "Nunterical Methods". 'fata Mc-Graw Hill

2. Scheid F. ''Nurtrerical Anall.sis (Schaurr's series)". -fata Mc-Grau, Hill

3. Chapla. S. C. and Canale R. P.. "Nunrerical Methods fbr Engineers". by. J'ata Mc-Grarv Hill

1. Sharrtlra Krttnar 1VI . "Computer Based Nurrericarl Analvsis". Khanna Publicatittn

.-i. Greu'al B.S. and Grerval J.S.- "Nr-unerical Methods in Engineering and Sciencc". Khanna

PLrblication. N. De lhi

6. Sastrl^ S.S.. "Introdllctory ]Vlethods of Nurnerical Analysis". Printice llallof India. Nevv Delhi

l. Jain. Arvengon. "Nutnerical Methods for Scientific and Engineering Applications". Wile-v

F.lstel'n Prrbl ication

8. Nunrerical Recipe . Oxfbrd Publishing

9. Manuals fbr the Cornrnercial Computer Progranrmes

Evaluation Scheme:

Continuous Assessment (A):

Assignrnent based on each unit

Continuous Assessment (B):

i. Two term tests of l5 rnarks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is I hr.

3. Best of the marks scored in both the two tests will be considered for final grading.
End Semester Examination (C):

l. Question Paper will be based on entire syllabus summing up to 65 marks
2. Total duration allotted fbr writing the paper is 3 hr.
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Professional Elective Course-III
(Ground water Engineering) (PECE7 A44T)

Teaching Schernc

L.ectures : 03 Hrs./r,vee k
TLrtorirl : 0U Ilt' nccl'
Clredit :03

Exarnination Scherne
'['errr Test : l5 Marks

-leacher 
Assessment: 20 Malks

End Sern Exarn : 65 Marks
Total Marks : 100 Marks

Course Objectives

l. l'o unclerstanclin-s the concept of ground water tnana-getnent.

2. To introduce the stucleut to the principles olGroLrndwater governing Eqr-rations and

Characteri stics o f d i llbrent aq u i f-ers.

3. To understztncl the techniqLres of developnrent and managelrent of groLrndvr,ater.

COs Course Oulcornes Bloorns
Level

Bloorns
Description

co1

Jnderstand aqLrifer propefties and its dvnarnics Level 2 Understand ing

co2
3et an exposure towards well design and practical problems Level 3 A.pplying

c03
)evelop a rnodel for groundrvater managentent. Level 5 Jvaluating

co4

itudents will be able to understand the importance of artificial
'echarge and groundwater quality concepts

Level 4 \nalyzing

co5
iain knor,vledge on conservation of ground\,vater. Level 4 \nalyzing

w
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Course Contents

Unit-I HydrogeologicalParameters 08 Hrs.

IntrodLrctiort - Water bearing l)roperties of Rock - ]'],pe olaquif-ers - AclLrif-er properties - perrneabilit;-.
specitic y ie ld. transmissivity' and storase coel cient - N4ethocls of- Estirnation - Steacly state f-lovr,- Darcv's
Larv - Croundr,vater Velocitl -- DupLrit Forchheirncr erssurnption - Steacly Radial Flon,into a Well

UNIT II Well Hydraulic 08 Hrs
Unsteady state f1olv - Theis method -.lacob rnethod - Chou,'s method - Lar,v of Times - Theis Recover.v

- Bailer nrethod -- Irnage welltheorv - Partial penetrations of rvells - Well losses - Specific Capacity ancl
Safe yield - Collector well and Infiltration gallery

UNIT III Groundwater Management

Need fbr Management Model * Database fbr GroLrncli,rater Nlanagernent - Crounclw'ater balance stLrdy -
Introdttction to Mathernatical rnodel - Model ConceptLralizalion - Initial and Bor-rndary Condition -
Calibration - Validation - Future Prediction - Sensitivity Anall,sis - Uncerlainty - Developrnent of a
rnodel

UNIT IV Groundwater Qualitl,

Ground water chemistry - Origin. rnovetnent arnd

Industrial water * Irrigation \,\,ater - Grouncl nater
requirements.

08 Hrs

06 Hrs

qualitl - Water qLrality standards * Drinking water -
PollLrtiorr and legislation - Environmental RegLrlatory

UNIT V Groundwater Conservation 06 Hrs
Aftificial recharge techniques - Reclaimed rvaster,vater recharge - Soil aquiler treatment (SAT) - AqLrifer
Storage and Recovery (ASR) Seawater Intrusion and Rernediation - Ground water Basin management and
Conjunctive use - Protection zone delineation, Contamination source inventory and remediation schemes

TEXT BOOKS:
I . Raghunath H.M., "Ground Water Hydrology", New Age International (P) Limited, New Delhi, 2010.
2. Todd D.K., "Ground Water Hydrology", John Wiley and Sons, Ner,v york, 2000.

REFERENCES
L Fitts R Charles, "Groundwater Science". E,lsevier, Academic press, 2002.
2. Ramakrishnan, S. Ground Water. K.J. Craph arts. Chennai. 1998.
Evaluation Scheme:

Continuous Assessment (A): Assignment based on each unit

Continuous Assessment (B):
I . Two term tests of l5 marks each will be conducted during the semester.

2.Total dLrration allotted for writing each ol'the paper is I hr.

3. Best of the marks scored in both the two tests r,vill be considered for final grading.
End Semester Examination (C):

l. Question Paper r.,r,ill be based on entire syllabus sr.rmming up to 65 marks
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Open Elective
Product Lifecycle Management (OECEI A50T)

Teaching Schcrne

L.ectures : 0-l llrs./u,eek
'l trtorial : L)() I Ir','rrcck

Creclit : 03

Erarnination Scherne

Tcrnr Test: l5N{arks
Teacher Assessme nt: ?0 Marks

F.nd Senr Exam : 6-5 I\4arks

Total Marks : 100 Marks

Course Objectives

l. 'I'o familiarize the students rvith the need. benetrts and components o1-f'}t.N4

2. 'lo acquaint students rvith ProdLrct Data l\{ana,[ement & PLM strategies

3. T'o give insights into ner,v product developrnerlt prograrn and guidelines fbrdesigrring and

developirrg a product

4. To farniliarize the students r,vith Virlual ProdLrct Developrnent

COs Course Outcomes Bloorns
Level

Blooms
Description

co1

iain knor,vledge about phases of PLM, P[-M strategies ancl

rethodology for PLM f-easibility stLrdl'and PDM irnplementation 2 Learn

c02
llustrate various approaches and techniques for designing and

leveloping products.

4 Analvze

co3

{ppl,, product engineering guidelines / thLrmb rules in designing
rroducts for molding, machining. sheet metal working etc. 2 Understand

c04

A,cqr-rire knowledge in applying virlual prodLrct developrnent tools fbr
lomponents. machining and manufacturing plant J Design
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Course Contents

tlnit- I Introduction to Product Lifeo,cle Management

IntrodLrction to ProdLrct Lif-ecycle Manaqerrent (pLM): prodLrct t-if-ec1.cle
Pl-M. Product Lif'ec1,cle Phases. opportunities of Globalization. pre-pl-Ml
Inrporlance & Beneflts of I'}Li\{. wiclespread Irnpact of pl.M. Focus and
Starting the PLM lnitiative. PLM Applications
PLM Strategies: IndLrstrial strategies. Strategl, elements. its identiflcation.
Developing PLM Visiorr and PLM Strategl,. Change rnanagement fbr
PLM

Unit-II

10 Hrs.

Managerrent (PLM). Necd lir
Environment. PLM Paraclignt.
Application. A PLIV Pro.jecr.

selection ancl irnplctnentatit'rn.

08 Hrs.

Product Design: ProdLrct Desigrr and Developrnent Process. Engineeripg Design. Orsanization ancl
Decotnposition in ProdLrct Design. Typologies of Design Process Models. Ref'erence Model. product
Design in the Context of the Prodr,rct Development Process, Relation with the Developr-nent process
Planning Phase. Relation u,ith the Post design Planning Phase. Methodological EvolLrtion in proclLrct
Design, Concurrent E,n-qineering- Characteristic Features of Concurrent Engineering. Concurrent
Engineering and Lifb Cycle Approach. Nerv ProdLrct Development (NPD) ancl Strategies. procluct
Configuration and Variant Management. The Design fbr X Systern. Ob.iective Properties ancl Desi-un fbr
X Tools, choice of Design fbr X Tools and rheir Use in the Design process

Unit-III Theory of Meteorology 06 Hrs.
Product Data Mana-eement (PDM): ProdLrct and ProdLrct Data" PDM systerns and imporlance,
Components of PDM, Reason for implementing a PDM system, financialjustificatiorr of pDM. barriers
to PDM implementation

Virtual Product Development Tools: For components, machines. and manufacturing plants. 3D CAD
systems and realistic rendering techniques, Digital mock-up, Model building, Modet analysis. Modelling
and simulations in Product Design, Examples/Case studies.

Unit-IV Air Pollution g Hrs.
Integration of EnvironmentalAspects in ProdLrct Design: Sustainable Development Design fbr
Environment, Need for Life Cycle Environmental Strategies, Useful Life Extension Strategies, End-of:
Life Strategies. Introduction of Environmental Strategies into the Design Process. Lifb Cyile
Environmental Strategies and Considerations for product Design.

Unit-V Analysis and Design of Columns and Column footings 8 Hrs.
Life Cycle Assessment and Life Cycle Cost Analysis: Properties, and Framework of Life Cycle
Assessment, Phases of LCA in ISO Standards, Fields of Application and Limitations of Life Cycle
Assessment, Cost Analysis and the Life Cycle Approach, General Framework for LCCA, Evolution of
Models for Product Life Cycle Cost Analysis
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Rel'erence Books:
l. Product Life C1'cle Managernentll. Saaksr,'Lrori Antti. Irln.ronen Anselnrie. Springer. Dreanrtech.

2. Product Lif-ec1,cle N4anagement: Driving the next generation of'lean thinking. Michael (lrieve. Tata

McGrar,r, llill" 2006.

3. Product Lif-e-Cycle Managcrrent: Ceonretric Variations. Frangois Villeneuve. LLrc Nlathieu- Max

Giordano. Wiley. 2010.

Text Books:
l. Prodr-rct Lit-ec1,cle Management: Paradigrr lor2lst CentLrry Product Realizatiorr, John Stark. Sprinuer-

Verlag, 20021.

2. Prodr-rct Design fbrthe environment-A tif'e c1'cle approach. Fabio GiLrdice. Guido [.a Rosa. Antorrino

Risitano. Tal,lor & Francis 2006.

Evaluation Scheme:

Contin uous Assessment (A):

Subject teacher will declare Teacher Assessment crite ria at the start of Semester.

Continuous Assessment (B) :

l. Trvotenr tests of l5 rnarks each r,r'ill be conducted dLrringthe semester.

2. Total duration allotted lbrr,vriting each of the paper is I hr.

3. Best of the marks scored in both the tl,o tests will be considered fbr final grading.

End Semester Examination (C):

I. Question Paperr.vill be based on entire syllabus summing up to 65 marks

2.Total duration allotted for i,vriting the paper is 3 hr.
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Open Elective
Management Information System (OECtr705 1T)

T'eaching Scheme

Lectures : 03 Hrs./week
'['utorial : 00 Hriw'eek
C-redit : 03

Exant ination Scherne

Te nn Test : l-5 Marks
-l 

eacher Assessrnent: 20 VIarks
End Sern Exam : 65 Marks

'l'otal N4alks : I 00Marks

Course Objectives

l. 'l"he course is blend olManagernenr and Technical field.
2. Discuss the roles played by infornration technolo-u\,in today's business and definevarious
technology architectures on which infbrrnation systems are built
3. Define and analyze typical functional information systerns and identifl,how they meet the
needs of the finn to deliver efficiency and cornpetitive advantage
4. Identify the basic steps in systems developrnent.

COs Course Outcomes Blooms
Level

Blooms
Description

col lxplain how information systems Transfbnn Business 2 Understand

co2 dentify tlE impact information systems have on an organizatiorr 4
Learn

co3 )escribe IT infrastructr-rre and its components and its current trencls

2

Understand

co4
Jnderstand the principal tools and technologies fbr accessing infomation
rom databases to improve business performance and decision making

2
Understand

co5
dentify the types of systems used for enterprise-wide knowledge
nanagement and how they provide value for businesses

4 Learn

5_t



Course Contents

tinit- I
Founclation Concepts: Infbrmation Systerns in BLrsiness- Firnctional

Conrponents ol Infbnnation Systerns, Impact of IT on organizations and

Inlbrmation s),sterns for strategic advantage

Unit- II

06 Hrs.
Area Infbrrration Svsterr, The

societl. Organ izationa I Strates"-"

06 Hrs

06 Hrs.

Infbrlration -fechnologies: Hardr,vare and Software Computer Slstems: End User and Entcrprise
CorrpLrting Computer Peripherals: lnput, Output. and Storage Technologies Application Softu,trre: E,ncl

Ljser Applicatiotts Systelr Software: Computer Systern Mana-gerrent Data Resource Managenrent:
Technical FoLrndations of Database Managernent. Managing Data Resources. Big data. Data vvarehouse
and Data N4arts, Knor,vledge Managernent Netr,vorks: The Netr.vorked E,nterprise (Wired ancl r.vireless).
Pervas i ve corn putin g, C loLrd Corn puting rnodels

Unit- III 06 Hrs.
N{lS Tools and applications for Decision rnaking: ERP and ERP sLrpport of BLrsiness Process
Reengineering,
Business intelligence (BI): Managers and Decision Making. BI lbr Data analysis ancl VisLralization
Artificial Intelligence Techrrologies in Business

Unit- IV 06 Hrs.
Security and Ethical challenges: SecLrrity, Ethical, and Societal Challenges of IT
Secu rity IVI anagem ent of lnformation Technology

Unit- V
Social Cornputing (SC): Web 2.0 and 3.0, SC in business-shopping, Marketing. Operational and Analytic
CRM. E-business and E-conrmerce - B2B B2C. Mobile
Conrmerce.

Unit- YI 06 Hrs.

Infbrrnation System within Organization: Acquiring Infbrmation Systems and Applications: Various
System development life cycle models.
Enterprise and Global Management of Information Technology: Managing Infbrmation Technology.
Managing Global IT.

,,'4..v, - '-. ,,
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Ref-erence Books
l. Managetttent Infornration Sy'sterns. llth edition byJarnes A O'Brien. George M.. Rapresh Behl.
2. Kelll' Rainer" Llrad Prince. N4ana-gernent lnfbrmation Systerns. wile1,.
i. K.C. l.audon ancl .l.P. I-attdon. Managernent Infonration Svsterrs: Manaeingthe Digital Firnr. lOth
Ed.. Prcntice tlall. 2007.
4. D. Boddl', A. Boonstr:i. Managing Infbrrnation Systems: Strategy and Organizarion. prentice t-lall.
2008

Evaluation Schente:

Continuous Asscssment (A):

SLrbject teacher will c'leclare 'feacher Assessment criteria at the starl of Semester.

Continuous Assessment (B):

I . Two terln tests ol l5 nrarks each will be conducted during the semester.
2. Total duration allotted fbrrvriting each of the paper is I hr.
3. Best of the marks scored in both the two tests will be considered for final grading.

End Semester Examination (C):

l. Question Paper r,i,'ill be based on entire syllabus summing up to 65 marks
2. Total dLrration allotted fbr writing the paper is 3 hr.
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(Open Elective)
Operations Research (OE Cil A52T)

Teachine Schcnte

LcctLlres : 03 Hrs./u,cek
Ttrtolirl : UU IIr;rrcck
Credit : 0i

Examination Scheme
'l-erm 'fest : 15 Nlarks

Teacher Assessment: 20 N,larlis

End Sern Exam : 65 Marks
l-otal Marks: l00Marks

Course 0bjectives

l. To forrnLtlate a real-r'r,orld decision problem as a nrathematical progranrming rnodel.
2.'fo learn the Inathernatical tools that are ernployed to solve mathematical prograrnrning models

COs Course Outcomes Bloorns
Level

Bloonrs
Description

cor

lonvefi a real-rvorld problern in to a [,inear Prograntrning problem
rnd anah,se the solution obtained using Simplex methocl or other
rlgorithrrs.

J Learn

:o2

tdentify the decision sitLrations which varv r,r,ith time and analyse them
rsin_g principle of dvnamic prograrntning to real lif-e sitLrations

4 Analyze

co3

Describe concept of sirnulation and apply Monte carlo Simulation
:echnique to systems suclt as inventory. queuing and recomtnend
;olutions for thern.

J

Understand

co4
Understand need tbr right replacement policy and determine optimal
'eplacernent age.

2
Understand

34



Course Contents

Ilnit- I 10 Hrs.

Introduction to Operations Research: Concept of decision rnaking. Dellnition of OR. Forrrulation of
decision problem as OR model. Concept ol-Optirnization.
Linear Progrzunming Problern:Mathernatical FornrLrlation. Fincling optimal solution - Craphical rnethod,

Sirrplex Method. Big M-methocl. Trvo Phase Method.
Duality. Prirnal- Dr"lal constructiorr. Synrrretric and As1'rnrnetric DLral. Dual Sirnplex Method.

Unit-II 08 Hrs.

Assignment Problerns: Mathernatical FormLrlation. Findin-s optirnal solution - Hungarian Method
Transportation problern: Mathernatical Fornrulation. Finding initial basic f-easible solLrtion - Norlhrvest
corner rule. ror.v minima. column mininra. least cost rnethod and \/ogel's approxirnation rnethod.

Optirnality test: the stepping stone rnetlrod and MODI rnethod.

hnproving the solution.

Unit-III 06 Hrs.

Dynamic Programming: Bellman's Principle of optirlalitl' - Applications of d1'natnic programrning-
Employment srnoothening problem. capital bLrdgeting problern. shortest path problern. cargo loading
problem

Unit-IV 10 Hrs.

Queuing Models: Characteristics of queLring models. Sin-sle Channel - Single and multi-phase servers.
Poisson arrivals, and exponential service time - u'ith inflnite popr.rlation and finite popr-rlation rnodels -
with infinite and finite capacity. Multichannel - Single phase server - Poisson arrivals, exponential service
time with infinite population. Game Theory: Introduction. Minimax & Maxim in Criterion and optimal
strategy. Solution of games with saddle points, rectangular games 

"vithoLrt 
saddle points - 2 x 2 games,

dominance principle. Approximate methods - Iterative method, m x 2 &2x n games -Graphical method
and method of sub-games. Expressing game as LPP.

Unit-V 8 Hrs

Simulation: Definition. Types of simulation models. Monte Carlo simulation technique. Applications of
simulation - Inventory and queuing problems. Simulation Languages. Replacement Models:
Replacement of items that deteriorate with time - when money value is not counted and counted,
Replacement of items that fail suddenly - individual and group replacement policy.

Text books:
1. Operations Research, Sharma J. K., Trinity Press

2. Operations Research, Gupta P. K.. Hira D. S., S. Chand Lirnited

Reference Books:
l. Operations Research - An Introduction; Taha. H.A.; Prentice Hall

, . 4..?!
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Evaluation Scheme:

Contin uous Assessnrent (A):

SLrb.jcct teachcr rvill declare -l'eacher 
Assessrnent criteria at the stalt of'Sernester.

Contin uous Assessrnent (B):

l. l'vvo terrr tests ol l5 rnarks each rvill be concluctecl cluring the senrester.

2. Total duration allotted lor rlriting e'ach of the paper is I hr.

3. Best of the nrarks scored in both the trvo tests lvill be considered lbl final gracling.

End Semester Examination (C):

l. Question Paper r.n,ill be based on entire sl,llabus sumrning irp to 65 marks

2. Total dLrration allotted fbr r,vriting the paper is 3 hr.
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(open Elective) cyber Security and Laws (oECtr7053T)
Teaching Scheme
l.ectures : 03 Hrs.iw'eek
[Lrtorirrl : 0 I I Ir'/r,reck

Creclit : 04

Exantination Scherne
'fernt Test : l5 Marl<s

Teacher Assessrrent: 20 Marhs
Errd Sern Erarn : 65 Marks

Total Marks : I00 i\,larks

Course 0bjectives

l. To Lrnderstand and identif-v" ditlerent types cybercrime and cyber ofl-ences.

2. To recognized Indian Il'Act 2008 arrd its latest anrendnrents

3. To learn various types of security standards compliances

l.' ii
,t

COs Course Outcomes Blooms
Level

Bloorns
Description

co1
Jnderstand the different types of cybercrime and security issLres E
Jusiness. J Understand

c02

\nalyses diff-erent types of cyber threats and techniques tbr securitv
nanagement

4
Analyze

c03

Explore the legal requirernents and standards for cyber security in
various countries to re_eulate cvberspace.

J

Understand

c04
lrnpart the knowledge of Infbrmation Technology Act and legal
lrame r,vork olright to privacy, data security and data protection 2

Learn

37
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Course Contents

Unit- I l2 Hrs.

Introduction to Cybercrime:
C1'ber Crinte. C1,ber Lar,r. C1'ber SecLrritl'. Historl,of C1,bcr Crinre. lJacking. Data Theft. C1,ber

Terrot'isnr. Virus & Wornr's. E,nrail Borrbinu. Porno-uraphr'. onlirie gambling. Forger'1,. Web
Def-acentents, Web Jackine. IIIegal online Sellirrg. Cyber Delarnation. Sofirvare Piracy. Electronics/
Digital Signature. Phishing, Pass*,ord Cirackin-u. Ke1, Ioggers and Spyr,r,ares. Steganography. DoS and

DDoS attacks. SQL Injection, BLrfl-er Over I'lou'. Attacks on Wireless Netvvorks. Phishing ldentitr l'heft
(lD Theft)
Cyber offenses: How criminal plan the attacks. Social Engineering, Cyber stalking. Cyber cafi and

Cybercrirnes, Botnets, Attack vector

Unit- U 08 Hrs.
Cyber Threats Analysis
Knor.vledge olDynarnic and Deliber"ate -l'argeting Knowledge of Indications and Warning
Knowledge of Internal Tactics to Anticipate and/or. Emulate T'hreat Capabilities and Actions
Knowledge of Key Cyber Threat Actors and their Equities Knorvledge of Specific Target Identiflers and
Their Usage Cyber Security Management
Knowledge of Ernerging Security Issues, Risks. and Vulnerabilities

Unit- ilI 06 Hrs.
Electronic Business and legal issues
E,volLrtion and development in Ecomrnerce, Policy Framelvorks for Secure Electronic Business. paper vs
paper less contracts. E-Commerce models- B2B. B2C, E secLrrity. E- Payment Mechanism: Pavnrent
through card systerr, E-Cheque, E-Cash, E-Payment Threats & Protections, SecLrrity for E-Cornrnerce.

tlnit- VI

Indian IT Act
Cyber Crime and Criminal Justice, Penalties, Adjudication and Appeals Under the IT Act.
2008 and its Amendments
Secr-rrity aspect in cyber Larv
The Contract Aspects in Cyber Law , The Security Aspect of Cyber Law, The Intellectr-ral
Aspect in Cyber Law.The Evidence Aspect in Cyber Law.The Criminal Aspect in Cyber

Unit- V

08 Hrs.

2000, IT Act.

Property
Law

08 Hrs.
Security Industries Standard Compliances

IT Security v/s IT Cornpliance, Cyber Security Standards, critical security controls for cybcr secLrritl,.

GRC (Governance, Risk Management. and Compliance). SOX, GLBA, HIPAA, ISO/lEC 27001. NISl'
Cyber Security Framework (CSF), PCI-DSS.

OWASP Top Ten Project, GDPR (Ceneral Data Protection Regulation), NIST (National Institute of
Standards and Technology), CIS Controls (Center for Internet Security Controls)
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Refcrence Books and Material:
l. Nina Codbole. Sunit BelapLrre. C1,,ber SecLrritr,. Wile1, India. Neu Delhi
2. T'he Indian Cyber Larv b1'Suresh T. Vishwanathan: Bharat Lar,v House Ner,r'Delhi
3. The Inlbrrnation Technologv Act" 2000: Bare Act- Profbssional Book Publishers. Ner,v Delhi.
4. E-Cornlnerce Secttrity and Privacy". Ar-rlrp K. Chosh. Sprirrger Scierrce and BLrsiness Mcclia.20l2
5.lzz-at Alsrnadi . The NICE C1-ber Securitl Franrervork C1,ber Security Intelliecnce ancl Analvtics.
Springer

6. Cyber Lar,v & CyberCrimes" Advocate Prashant Mali: Snor,v White Publications. MLrrlbai
7. Nina Goclbole. Infbrnration Systerns Securit.v-. Wile1,. Inclia. Ner.r, Delhi
B. Kennetch J. Knapp. Cyber Securitl'&Global Infbrmation Assurance Infbrrnation Science Publishing.
9. Williarn Stallings. Cryptography and Netr,vork Security. Pearson Publication
10. Websites lor more information is available on : The Infbrrnation Technology ACT, 2008- 'f IFR :

https ://wwr,v.ti fl'h. res. i n

I l. website fbr more information. A conrpliance Primer for IT professional:
https://r,vww.sans.org/reading-room/whitepapers/compliance/compliance-primer- professionals-33538

Evaluation Scheme:

Continuous Assessment (A):

SLrbject teacher will declare Teacher Assessntent criteria at the start of Semester.

Continuous Assessment (B):

l. Tr,vo term tests of l5 marks each w,ill be conducted during the semester.
2. Total dLrration allotted forlvriting each of the paper is I hr.
3. Best of the marks scored in both the two tests will be considered for final grading.

End Semester Examination (C):

l. Question Paper r,vill be based on entire syllabus summing up to 65 marks
2.Toial duration allotted for writing the paper is 3 hr.
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(Open Elective) Personal Finance Management (OtrCE70547)

Teaching Scheme

I-ectures : 03 Hrs./rveek
-l'Lrtorial 

: 00 Hrhveek
Crec'lit : 03

Exarn ination Scherne
'[-erm Test : l5 Nlarl<s

'feacher Asse ssment: 20 Marks
End Sem Exarn : 6-5lVlarks

'l'otal Marks : I 00 Marlis

Course Ob.iectives

l. l'o create awareness and educate conslurers on access to financial services.

2. To r-nake the str"rdents understand the basic concepts. deflnitions and tenns related to direct taxation.

3.'l'o help the students compute the Goods and Service Tax (GS'I) payable b1,a supplier alier
considerinq the eligible irrput tax credit.

'1. To farniliarise the students rvith rnicrofinance fbr accelerating the expansion of local microbusinesses.

COs Course Outcomes Blooms
Level

Bloorns
Description

col Jse a framework for financial planning to understand the overall

:ole finances play in his/her personal life.
2 Learn

C02 3ompute income from salaries, house property,
rusiness/profession, capital gains and income from other
;ources.

J Understand

co3 Sompute the amount of CGST, SGST and IGST payable after

:onsidering the eligible input tax credit.
4 Applv

c04 Jnderstand how Microfinance can help in financial inclusion. 4 Analyze
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Course Contents

Unit- I 07Hrs

Olcrview of Inclian Firtarrcial S1'stern: Characteristics. Cornponents and Fultctions of Financial Srstc,r.
Financial Instruments and Financial Markets. Firrancial incIusion.
Introdttction to Personal Fittance Person Firrancial Planning in Action. Monev Manasentent Skills. I'ares
in Yottr Financial Plan. Savinss and Pavment Services. Consunrer Credit: Advantages. Disadvantages-
Sources and Closts.

Unit- lI 0gHrs
Personal Financial Management
Loans: [-lotne. Car" EdLrcation. Personal. Loan against property and Jer,vel loan. Insurance: T1,,pes ol
Insuratrce- UL-lP and1-enn: Ilealth and Disability Incorne Insurance, Life Insurance.
Investment: Investing Basics and Evaluating Bonds, Investing in Stocks and Investing in MutLral Funcls.
Planning fbr the F uture.

Unit- III
Income Tax

08Hrs

Income Tax Act Basics- Introduction to Income Tax Act. l96l tJeads of Income and Cornpntation of
T'otal Incolne and Tax Liability- Heads of Income and Computation of Total Income under various
heads' ClLrbbing Provisions. Set otTand Carry tbrr,vard of Losses. DedLrctions, Assessment of Inconre and
tax liabilitl'of diflerent persons. Tax Management. Adrninistrative Procedures and ICDS - TDS. TCS
and Advance Tax Adrninistrative Procedures. ICDS.

Unit- VI 06Hrs
Goods and Services Tax
GST Constittttional framework of Indirect Taxes before GST (Taxation Powers of Union & State
Government); Concept of VAT: Meaning, Variants and Methods; Major Defects in the structure of
Indirect Taxes prior to GST: Rationale for GST; Structure of GST (SGST, CGST, UTGST & IGST);
GST council, GST Network, State compensation Mechanism, Registration.
Lery and Collection of GST
Taxable event- "Sttpply" of Goods and Services; Place of Supply: Within state, Interstate, Import and
Exporl, Time of sLrpply: Valuation for CST- Valuation rules, taxability of reimbursement of expenses;
Exemption from GST: Srnall supplies and
Composition Scheme: Classification of Goods and Services

Introduction to M icro - flnance
Micro-Finance: Deflnitions, Scope & Assumptions. Types of Microfinance, Customers of Micro-f-inance,
Credit Delivery Methodologies. SHC concept, origin, Forrnation & Operation of Self Help Croups
(SHCs).
Models in Microfinance - Joint Liability Croups (JLG), SHG Bank Linkage Model and CRAMEEN
Model: Achievernents & Challenges,
lnstitutional Mechanisrn
Current Challenges fbr Microfinance. Microfinance Institutions (MFIs): Constraints & Governance Issues.
Institutional Structure of Microf.inance in India :NGO-MFIs,
NBFC-MFIs, Co-operatives, Banks, Microfinance Networks and Associations; Demand & Supply of
Microfinance Services in India. Impact assessment and social assessments of MF-l,s;irfr.;cir,);.

Unit- V 06Hrs
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Reference Books:
l. Banking and Financial Sectot'Relorrrs in lrrdia. bv Asha Sirrgh. M.S. GLrpta. Serials Publicatiorr.
2. Indian Rarrking Sector: Fssa)'s anci Issucs (lsr). b) M.S. CLrpta & J.B. Sinelr. Serials PLrhlication.
3. Basics Of Banliing & I--inancc. b1'K.M. Bhattacharl,a O.P. Agalr,l,al , FIirnalal,a PLrblishing Ilouse
-1. Agricultural I-inance And lVlanagerrcnt. bt'S. SLrbba Reddl-. P. RaghLr Rarn .

5. The Indian Financial Sl,stcrn And Dcvcloprrent. bl,Dr.Vasant Desai. Himala,u-a Publishing HoLrse:
Fourth Edition

6. Incotne "fax Managenrent. Sirnple Way,of Tax Management. Tax Planning and Tax Saving

. B1,' Sanjay Kumar Satapathy
7. Direct Tax Svstern Incorne Tax b1, Dr. R. K. .lain. SBPD PLrblications.

8. Sirrplified Approach to CSTCoods arrd Services Tax. By S K Mishra, Eclucreation Publishing.
9. Introduction To Microflnance . Bl Todd A \\'atkins . World Scientific Publishing Cornpany,

Evaluation Scheme:

Continuous Assessment (A):

Sublect teacher r.r'ill declare feaclrer Assessment criteria at the start of Semester.

Continuous Assessment (B):

l. Two tenn tests ol l5 marks each will be condLrcted during the serrester.
2. Total duration allotted for r.vriting each of the paper is I hr.

3. Best of the marks scored in both the two tests will be considered for final sradins.

End Semester Examination (C):

l. Qr"restion Paper n'ill be based on entire syllabr-rs summing up to 65 marks
2.Total duration allotted for lvriting the paper is 3 hr.
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(open Elective) Energy Audit and Management (OECE7055T)

Teaching Scheme

l.ectures : 03 Hrs./r,veel<

J-irtorial : 00 I lr'lucck
Credit : 03

Exarnination Schenre
'fenr 'l'est : l5 Nzlarks

Teacher Assessment: 20 Marks
E,ncl Sern Exanr : 65 Marks

Total Marks : I00 Marks

Course Objectives

I. To understand the itlportance olenerel'security fbr sLrstainable developntent and the funclarnentals ol
energy conservation.

2. To identitl, and describe the basic principles and nrethodolosies adopted in energy auclit of a utility
3. To introduce perfbrmance evaluation criteria of various electrical and therrnal installations to facilitate
the energy management.

4. To relate the data collected during perfbrrnance evaluation of sl,stenrs for identification of energy saving
opporlunities.

COs Course Outcomes Blooms
Level

BIooms
Description

co1 Io identify and describe present state of energy security and its

mpoftance.
aJ Leam

c02 fo identify and describe the basic principles and methodologies
rdopted in energy audit of a utility. J Learn

co3 fo describe the energy perforrnance evaluation olsome cornmon
:lectrical installations and identify the energy saving opporlunities. 4 Applv

co4 Io describe the energy performance evaluation of some common
:hermal installations and identify the energy saving opportunities

4 Evaluate

co5 Io analyze the data collected during performance evaluation and
'ecomlrlgnd energy saving measures.

2 Analyze

- l, j
- i_
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Course Contents

Unit- I 07Hrs

Energy'Scenario: Present Energy'Scenario. Eneruy Pricing. Energl,Sector Refbrrns. [:nelg1,SecLrrit1,.
I-nergy'Clonservation zrnd its Irnportance, Energy Conservation Act- 2001 and its Featirres. Basics of
Energy'anc1 its r,arioLrs fbrnrs. Material and Enersv baiance.

Unit- II 08Hrs

Energl'Audit: Deflnition. Energy aLrdit- need. Tvpes ol energl aLrdit. Energy rnanagerrent (audit)
approach-understanding energy costs. Bench rnarking. Encrgy'pcrfbrnrance. rnatching eltergy use to
requiretnent. N4axirnizing syster.n efficiencies. Optirnizing the inpLrt cnergv requirelnents. Fuel and energy
substitution. Elenrents of rnonitoring & targeting. Hnergy audit instrurnents. Technical and econontic
f'easibility. Classification olenergy conservation rreasllres. Saf'et1' considerations during cnergr, audit.
Financial analysis techniques: Simple pa1'back period. NPV, Return on investrnent
(ROl) Internal rate olreturn (lRR).

Unit- III 08Hrs

Energy Managerrent and Energy Conservation in Electrical Svstem: Electricitl billin_s. Electrical load
management and r-naximum dernand Control: Pou,er factor improvernent. Energy eff lcient ecluiprrent's
and appliances- star ratings. Energy efficiencl,rreasures irr lighting s)sten.l. lighting control: OccLrpancy
sensors. dal,tight integratiorr, and use of intelligent controllers. Energl,consen,ation opporlunities in
water pumps, corrlpressor, f'an and blorver. Indr-rstrial drives. induction lnotors. motor retrofitting. soft
stafiers, variable speed drives.

Unit- VI 06Hrs

Energy Managernent and Energy Conservation in 'Iherrnal Systerns: Revierv of dift-erent thernral loadsl
Energy conservation opportLrnities in: Steam distribution system, Steam leakages, Steam trapping,
Condensate and flash steam
Recovery system. Waste heat recovery, use of insulation- types and application. Energy conservation
opportunities in: Boiler system. Refrigeration system and HVAC system.

Unit- V 06Hrs
Energy conservation in Buildings: Energy Conservation Building Codes (ECBC): Green Building. LEED
rating. Application of Non-Conventional and Renewable Energl,' Sources. Energy sources and energy
management in electric vehicles.
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Reference Books:

I . Handbook of Electrical Installation Practice. Ceofi'1,' Stokes. Blackw,ell Science.

2. Desi-sning with light: t,ighting ilandbook. By Anil Valia. Lighting Sysrem.

3. Energl, Management Handbook. By W.C. Turner. John Wiley and Sons.

4. Handbook on Energy ALrdits and Managernent, edited by A. K. Tyagi. Tata Energy Rescarch Institute

(rERr).

5. Energy Management Principles. C.B. Srnith. Pergamon Press.

6. Energy Conservation Cuidebook. Dale R. Patrick. S. Fardo. Ray E. Richardson. Fairrnont Press.

7. Handbook of Energy ALrdits. Albert Thurtrann. W. J. Younger. T. NiehLrs. CRC Press.

B. w'ww.energylnanagertrai n ing.corn

9. r,vww.bee-india.n ic. in

Evaluation Scheme:

Continuous Assessment (A):

Sub-iect teacher will declare -feacher 
Assessment criteria at the start of Semester.

Continuous Assessment (B):

l. Two term tests of l5 rnarks each r.vill be conducted during the semester.

2. Total duration allotted for writing each of the paper is I hr.
3. Best ofthe marks scored in both the two tests r,vill be considered for final erading.

End Semester Examination (C):

1. Question Paper will be based on entire syllabus summing up to 65 marks
2.Total duration allotted fbr writing the paper is 3 hr.

. J-rt [ec,Dr,o,..
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(Open Elective)
Disaster Management and Mitigation Measures (OECtr7056T)

-['each ing Schenre

Lectures : 03 IIrs./rveek
Tutorial :00 Hriweek
Credit : 03

Examination Schcurc

Ternr '['est : l5 Marhs
'I'eacher .Assessment: 20 Vlarks

End Sem Exarn : 65 Marks
Total Marks : 100 Marks

Course Objectives

l. To provide basic understanding hazards. disasterancl various t1,pes and categories of disaster
occurring around the world.
2. To identify extent and darnaging capacity of a disaster.

3. To stLrdy and understand the means of losses and rnethods to overcolre /minimize it.
4. To understand roles and responsibilities of individLral and valiolrs organization durirrg and after
d i saster.

5. To appreciate the significance of GIS, CPS in the fleld oldisaster rnanagerrent.

6. To undel'stand the elnergency gor,'ernment response structures befbre. during and after disaster.

COs Course Outcomes Blooms
Level

Bloorrs
Description

co1 Knolv natural as well as manmade disaster and their extent and

rossible effects on the economy.
2 Understand

c02 (now the institutional framework and organization structure in India
br disaster management and get acquainted with government
rclicies, acts and various emergency laws.

J Applv

co3 iet to know the sirnple dos and don'ts in such extreme events and

ruild skills to respond accordingly 1J Learn

c04 Jnderstand the imporlance of disaster prevention and 'narious
nitigation measllre with the exposllre to disasters hotspots across the
tlobe.

2 Understand
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Course Contents

Unit- I 07Hrs

General lnfbrrnation about Disaster:
Brief concept of Hazards. defrnition and tvpes olDisasters - Natr.rral- Man-nrade. ancl hybricl. GroLrps of
Disasters- Natural and Technological. global Scenario. Significance ol stLrdving various aspects of
disasters. effects of disasters. India's vulnertrbility to disasters. Impact of disaster on National
development. Stud), of Natural disasters:
Flood. droLr-eht. cloLrd burst" Earlhquake. [-andslides. Avalanches. Volcanic erLrptions. MLrclflorv, Cyclone.
Stonn. Storm Surge, climate change. global w'arnring. sea level rise. ozone clepletion etc.
Study of HLrrnan/Technology Induced Disasters:
Chemical. IndLrstrial and Nuclear disasters. lnternally displaced persons. roacl and train accidents Fire
Hazards. terrorism. rnilitancl,, Role of growing population and subsequent industrialization. urbanization
and changing lif-estyle of human beings in fiequent occLrrrences o1-rnanmacle disasters.

Unit- II 08Hrs
Disaster Management:
Brief Introduction. Disaster management cycle, Evolution of Disaster and Disaster management in India.
Disaster management acts. policies and gLridelines. law's olemergencies etc.
Prior, during and Post disaster management activities: (Preparedness. strengthening emergency centers,
Logistics, optimum resource management, emergency response and reliel. "l'raining. Public awareness.
Research^ Reconstruction of essential services and livelihood restoration.

Unit- III 08Hrs
Institutional framework and Mechanism fbr disaster managernent in India: Institutions in India fbr dealing
with various disasters. Organizational structure. functions and responsibilities of National Institute of
Disaster Management (NIDM) and National disaster management authority (NDMA) in Inclia, roles and
responsibilities of centraland state governnrent during and after disaster, NGO's involved in disasters and
their task, Jobs carried out by armed fbrces.
Financial Relief During disaster (State, National and InternationaI Disaster Assistance)

Unit- VI 06Hrs

Disaster risk reduction and Mitigation Measures:
Need of disaster prevention and mitigation, mitigation guiding principles, challenging areas, structural and
non-structural measures for disaster risk reduction. Mitigation measures for flood, earthquake, cyclone
monitoring, air quality, water qLrality, climate change, land use, winter storms and aquatic biology etc. Use
of information managernent, GIS, GPS and remote sensing Mitigation lreaslrre. Do's and don'ts in case
of disasters and effective implementation of relief aids.

Unit- V 06Hrs
Case studies on disaster (National /lnternational): Case study discussion of Hiroshima - Nagasaki
(Japan), India - Tsunami QA}q, Bhopal gas tragedy, Kerala and Uttarakhand flood disaster, Cyclone
Phailin (2013), Fukushima Daiichi nuclear disaster (201 l), 26th JLrly 2005 Mumbai flood, Chernobyl
meltdown and so on. (Discuss case studies on disaster with respect to reason for the disaster. incidents,
and effects of disaster. present scenario and saf-ety measltres taken) -^-,.i 
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Reference Books and Reports:
l. Disaster N'lanasemerrt. by llarsli K.CLrpta. LJniversities [)ress PLrblications (2003).

2. Disaster Managetnent: An Appraisal of Institutional l\{echanisrns in India. bv O.S.Dagur. publishccl by,

Ccntrc fbr land warfare stirdies. New Delhi. 201 l.
i. IntroclLrction to lntcrnational Disaster Managernent. bt,Darnon Copolla. Birtteru,t'rrtir Heincnrann
l.lsevier PLrblications (20I 5).

-i. Disaster Manascrnent Hancibook. br,.[ack Pinkorvski- CRC Pless. Tay,lor ancl Francis group (2008).

5. Disaster rnanagerllent & rehabilitation, by Rajdeep Dasgupta. Mittal PLrblications. Nerv i)elhi (2007).

6. NatLrral f Iazards ancl Disaster Managenrent. Vulnerabilit,v and Mitigation" b1,R I) Singh. Rau'at
f'Lrbl icati,:n s (2006).

7. Concepts and TechniqLres of GIS. by C.P.l-o Albert, K.W. Yonng. Prentice Hall (lnclia) PLrblications
(2006).

ti. Risk managernent of natural disasters" by Claudia G. Flores Gonzales. KIT Scientillc Publishinrr
(2010).

9. Disaster Managernent - a disaster rnanqer's handbook. [-,," W.Nicl< Carter'. Asian Developrnent Bank
(2008).

10. Disaster Managernent in India" by R. K. Srivastava, Ministry of Horne Affairs. Gol. New'Delhi
(20rr)
ll. The C-'hernobyl Disaster: Legacyand Impacton the IrLrture of NLrclear Energy. by Wil N'lara. IVlarshall
Cavendish Corporation. Ner,v York. 201 l.
12. 

-fhe 
FukLrshima 20ll Disaster. bl Ronald Eisler. Taylor & Francis. Florida.20l3.

([.earners are expected to relbr reports pLrblished at national and international level and updated

infbnnation available on authentic web sites)

Evaluation Scheme:

Continuous Assessment (A):

Subiect teacher will declare Teacher Assessrnent criteria at the staft of Semester.

Contin uous Assessment (B):

1. Tr.vo term tests of 15 rnarks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is I hr.

3. Best of the marks scored in both the two tests will be considered ior final grading.

End Semester Examination (C):

1. Question Paper will be based on entire syllabus summing Lrp to 65 marks

2. Total duration allotted fbr r,vriting the paper is 3 hr.
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(Open Elective) Science of Well-being (OECE7A57T)

Teaching Scheme

Lectures : 03 IIrs./rveek
Itttrrrial : ()() | 11"11 L'ck

C'redit : 03

Exantination Scheme
Ternt -lest: l5Marks

Teacher Assessment: 20 Marks
Flrrd Serr Exarn : 65 Viarks

Total Marks : 100 Marks

Course 0bjectives

l. To creale conscioltsness aboitt irnpofiance of holistic health and physical as well as mental well-treing.

2. To ntake learners a\,vare of the concepts of Happiness. GratitLrde, Selt'-Compassion. Ernpathy etc.

3.'['o introdrtce the learners to the means of mental and physicalwelt-being. ill eff-ects of mal- practices

like alcoholism. smokinq etc.

4. To eqLrip the learners to manage and cope up r,vith stress in their daily living.

COs Course Outcomes Blooms
Level

Bloorns
Description

cot Describe concepts of holistic health and wel[-being. differentiate
)et\,veen its true meaning and misconceptions and understand the

renef-its o f lvel I-be ing.

2 Understand

co2 lecognize meaning of happiness, practice gratitude and self-
:onrpassiorr and analyze incidents fiom one's own life. aJ Apply

c03 Jnderstand the causes and efrects ofstress. identify reasons for stress
n one's own sltrrounding and self. 2 Learn

c04 R.ecognize the importance of physical health and fitness, assess their
ife style and come up with limitations or effectiveness. a

J Understand

co5 nspect one's own coping mechanism, assess its effectiveness,
Jevelop and strategize for betterment and execute it.

4 Analyze
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Course Contents

Unit- I

Health anrl n'ell-being: 'l-he coucept
lacets of rvcll-being. re lalirtn betvi,ee rr

and importance. concept ancl bencflts
application of a true holistic approach

Unit- II

07Hrs

of hcalth. dii,rcnsions of health. the notion of r.vell- being. various
health ancl rvell-bcing. Concept of holistic health. its principles
o1-holistic care. misconceptions about holistic health approach. the
to our n'ell-being.

08Hrs

Concepts of happiness:

Happiness: what is it and hovv clo rve measlrre it'7 Philosophical perspectives on happiness, Happiness:
Natttre orNufiure'l Llappiness irr the rloclern n,orld: irnpeclirnents ernd accelerators. Narrow,vs. Broad
Band Approaches to Happiness. Beneflts olHappiness. Sell--Compassion and GratitLrde. Misconceptions
of happiness.

Unit- III 08Hrs

Stress and mental health/rvell-being: Nature and concept olstress. rneaning and definitions of stress. types
of stress. meaning olstressors. tvpes olstressors. s),rxptorls of stress, ef-flects olstress. different models of
stress. Sources ol stress and how' does stress cause illness, various sollrces of stress. delineate betrveen
external and internal sources of stress. difl'erentiate between continuous and discrete stressors. the effects
of these stressors on health and well-being. diversity of stressors and their health consequerlces, relation
between stress and illness frorn different perspectives association between stress related physiological
mechanisms and different illnesses.

Unit- VI 06Hrs

Physical Well-being / I-lealth management: concept of health behaviours, dimensions of health behaviours.
Health enhancing behaviors: Exercise and Weight control, application and impofiance of these health
enhancing behavioLrrs. Health protective behaviors and illness management: concept of illness
management, effectiveness of illness management. Concept of Nutrition, Role of Nr.rtrition, Components
of Nutrition, concept of MalnLrtrition, Health compromising behaviours: Alcoholism, Smoking and its
effects on health.

Unit- V 06Hrs

Dealing with Difflcult Times / Coping rnechanisms: The concept of chronic stress, Health and safety
risks of chronic stress, Forms and'freatment of chronic stress. Coping with AcLrte and Chronic stress,
theories of the stress-illness Iink. role of stress in mental disorders.
Concept of coping, Ways of coping and stress management. basic knowledge about stress management,
various techniques of stress nranagernent. stress management programs.
Mental strengths and virlues, Hope. Optirnism, Resilience - concept, pathways and models,
Meditation and Self-introspection.

/:
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Tertbooks.
l. The Science of rvell-being b1'Felicia Flupper-t. Nick Bavlis. Barr1, Keverne: Oxfbrd Ljniversitl,prcss
2. Ilealth and Well-Beine: Ernerging Trends b-v S. Ojha. L,r. Rani Srivzrstava. Shobhna.loshi. Global
Vision PLrbl ishin-e I'louse

3. Positive ps1'chologl': The scientiflc anci practical exploratic'rnsof huutarr strenqths bv Shane

J. Lopez. .lennilbr Teramoto Pedrotti. Charles Richard Snycler: Sase PLrblications.

Reference Books:
l. T'he pursuit of happiness and the realizatiorr ol'svrnpathy: Cultural patterns of self, social relations.
and lvell-being by Kitavama. S.. & Markus. H. R. CultLrre and sub.jective rvell-being. The MI'I Press.

2. Man Adapting by Dubos, R; Nerv I'laven: Yale Universitl, Press.

3. t'{appiness a history by McMahon D. M.. Atlantic N{orrthlv Press.

,1. Well-being: The fbLrndations of hedonic psvchologl,by D. Kahnernan & E. Diener & N. Schwarz"
New' York: RLrssell Sage

5. Selye H. The Stress of Lif'e. New York; McCrar.v-IIill: 1984.

Er aluation Scheme:

Continuous Assessment (A):

Strbject teacher will declare Teacher Assessrnent criteria at the start olsemester.

Continuous Assessment (B):

1. Tr,vo term tests of 15 marks each r,vill be condLrcted during the semester.
2.Total duration allotted for writing each of the paper is I hr.
3. Best of the marks scored in both the nvo tests u,ill be considered for final grading.

End Semester Examination (C):

l. Qr-restion Paper will be based on entire syllabus summing up to 65 marks
2. Total duration allotted for writing the paper is 3 hr.

l*:rt-
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(Open Elective) Research Methodology (OECE7O58T)

Teachins Scherre
Lecturcs : 03 Hrs.iu,eel<

Trrtoriul : 00 I lr rrcck
Credit : 03

Exantination Schenre
-fcnn'l'est: I5Marks

'leacher Assesslnent: 20 Marhs
End Se nt Erarr : 65 Marks

l'otal Marks: l00Marks

Course Objectives

I. To understand Research and Research Process

2.'I'o itcclltaint learners r,r,ith identilying problenrs fbr research and develop researclr stratcgies

3. To farniliarize learners with the techniques of data collection. analysis of clata and interpretation

Course Contents
52

COs Course Otrtcornes Bloorns
Level

Blooms
Description

cor Prepare a preliminary research design fbr projects in their sLrb.iect

ratter areas

2 Unclerstand

co2 \ccrrrately collect. analyze and repoft data 2 [J n d erstand

coi )resent complex data or situations clearly 4 Analvze

co4 levier.v and analyze research findings a
J Learn

co5 Write report about findings of research carried out. J Appl"t



Unit- I 07Hrs

Basic Research Concepts
Meanin-tr olresearch. Ob.iectives of researclr" T1,pes olrescarclr. Signiticancc olrcseiirch process

Unit- il 08Hrs

Research N{ethoclology:

Identiflcation olresearch problern. LiteratLrre revier,v. Formulation of hypothesis. Forrrulatiop ol-Reseerrch

design.

Unit- III

Research and Sample Design:
Meaning of research and sarnple design. Need of research design. Features of good research clesign.
irnporlant concepts, Diflerent research designs, Types of sampling desi_ens.

Unit- VI 06Hrs

Data Collection and Data Analysis:
Types of data. Methods fbr collecting data: Experirnents ancl surveys, Collection of prirnarv anci secondar),clata-
Hypothesis testing and interpretation of Data.

Unit- V 06Hrs

Interpretation and Report Writing:
Interpretation and drarving conclusions on the research. Preparation of the report. Ethical Issues

Reference Books:
l. Dawson, Catherine, 2002. Practical Research Methods, New Delhi, UBS Publishers DistribLrtors.
2. Kothari, C.R.,1985, Research Methodology-Methods and Techniques, New Delhi. Wiley Eastern
Limited.
3. Kumar, Ranjit, 2005, Research Methodology-A Step-by-Step Guide for Beginners, (2nd Edition).
Singapore, Pearson Education

Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the stafi of Semester.

Continuous Assessment (B):

1. Two term tests of I 5 marks each will be conducted during the semesler.
2.Total duration allotted for writing each of the paper is I hr.
3. Best of the marks scored in both the two tests r,vill be considered for final grading.

End Semester Examination (C):

1. Question Paper will be based on entire syllabLrs summing up to 65 marks

2. Total duration allotted fbr writing the paper is 3 hr.

08Hrs
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(Open Elective) Public Systerns and Policies (OtrCE7059T)

Teaching Sclrerne

Lectures : 03 Hrs./u'eek
Tutorial : 00 Hrirveek
Credit : 03

Examination Scheme
'ferrn Test : l5 N4arks

Teacher Assessrre nt: 20N'larks

End Serr Exanr : 65lVlarks
'l-otal Marks : l00Marks

Course Objectives

l. To analy'ze the transfbrmations in pLrblic systems i,rith enrphasis on current initiatives and errerginu

challenges in the frelcl.

2. To Lrnderstand public systems in a fast-changing environrnent in the global context.

3.'fo provide an in-depth understanding of the ills prevailing in the society and aids to identity the

solutions fbr thern.

4. To explain pLrblic policy and its operations u,'ith special lbcus on policy relating to Government

finance.

5. To analyze and evaluate the irnpact of the pLrblic policl,'on flrms and economy at large.

\,

COs Course Outcomes Blooms
Level

Blooms
Description

co1 Understand the importance of public systems in a fast-changing

:nvironment in the globalcontext.
2 Understand

c02 \nalyze the transformations in public systems with emphasis on
:urrent initiatives and emerging challenges in the field.

2 Analyze

co3 Sxplain public policy and its operations with special focus on policy
'elating to Government finance.

J Learn

co4 vlake policies and know about the happenings in the world, in the
ration and those in their locality.

J l-earn

co5 \nalyze and evaluate the impact of the public policy on f-rrms and
)conomy at large and work under vai-ioLrs flelds as policymakers

2 Analyze
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Course Contents

Unit- I

Introduction and overvielv of Public Sl,stems: Ideologv of frublic S_rste ms:

view of Society and lndividLrals. The l-egal Frarrervork: Fecieral (lovernnrent:

Govenrr-nents. Governrnent grorvtlr : The s ize ol Government.

Unit- II

07Hrs

N lechanistic urrd Orrianic
State and Local

08Hrs

06Hrs

Public Sector in the Economics Accounts: Public Sector in the circular flow; Public Sector in the
National Income Accounts.

Unit- III 08Hrs

Public Choice and Fiscal Politics: Direct Democracy: Representative Democracy; 'fhe Allocation
Function: The Distribution Function: The Stabilization FLrnction: Coordirration ol-BLrdget Functions; The
Leviathan Hypothesis.

Unit- VI 06Hrs
Introduction and Overvielv of Public Policy: Markets and Covernrrent: Social goods and Market
failure, Public expenditure and its evaluation: Cost Benefit Analy'sis. Public policy ancl Externalities,
Taxation Policyand its impact. Income distribLrtion. redistribution and social security issues Fiscal &
Budgetary Policy, Fiscal Federalisrn in lndia.
Unit- V

Case Studies in Expenditure Policy: Public Services
A) National Defense B) Highways C) Outdoor Recreation D) Education.

Reference Books:
l. Introduction to PLrblic Policy by charles wheelan, w.w. Norton & company.
2. Understanding Public Policy by Thomas R. Dye, Prentice Hall.
3. Public Policy-Making: An Introduction by Anderson J.E., Boston, HoLrghton.
4. Public Administration by Avasthi & Maheshwari, Lakshminaravan Agarwal, Agra.
5. New Horizons of Public Administration by Bhattacharya, Mohit. Jawahar Publishers, New Delhi.
6. Public Administration and Public Affairs by Henry, Nicholas, Prentice l-lall of India, Nei,v Delhi.
7. Public Finance lOth Edition by HarveyS Rosen and Ted Gayer, McGrar,v-Hill EdLrcation.20l3.
B. Public Finance in Theory and Practice by Musgrave and Musgrave.
Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of Semester.

Continuous Assessment (B):

1. Two term tests of l5 marks each will be conducted during the semester.

2. Total duration allotted for writing each of the paper is I hr.
3. Best of the marks scored in both the two tests r,vill be considered for final ._erading.

End Semester Examination (C):

1. Question Paper will be based on entire syllabus summing up to 65 marks
2. Total duration allotted for writing the paper is 3 hr
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Project Stage -II (PJCtrl060L)
Tcaching Scherne

Practical : 02 IIr:iueek
Credit : 0'1

Exarrination Schemc

Teachel Assessrrent: 25 Marks

End Scrn Hxatn : l5 Marks
TOTAL:50

Course Objectives

To irnplernent the solution as per the problern statement.

T'o develop the team building. rvriting. logical reasoning and managcment skills.

To provide the connections between the designs and concepts across dif-f-erent disciplinarl'

Boundaries.

. 'l-o encourage students to beconre independent personnel. criticalthinkers and lif-elon.'s learners

a

a

COs Clourse Outcolnes Bloorns
Level

Bloorns
De scription

col

\pply engineering knor,i ledge to prodttce solLrtion of a problem

:onsidering cultural. social, environmental. and economic factors

lsing arrpropriate tool and method.

1,4

Analyze

co2
)ernonstrate project based learning that allows students to transfbr

:xisting ideas into new applications.

L2
Understand

co3

Develop an ability to work in teams and manage the conduct of the
'esearch study.

L3
Applv

c04
ntegrate different perspectives from relevant disciplines which help

hem to get internships, jobs and admission for higher studies.

L3
Applv

co5

)resent the research in the form oftechnical writing, understand what

:onstitutes to plagiarism and how to use proper referencing styles.
L2

Understand
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Svllabus:

. Pro.iect-l r,r'ork done in VI semester shall be continued as Project-ll in sernester VII.

. Stitdents shoLrld contplete rcntainins irnplernentation of ideas given in sl,nopsis/Abstract of
Serneste r VII.

o Stttclents i groLrp rnttst plart their execLrtion of project- so that pro-iect nork shoLrlcl be corrrpletccl

Befbre encl ol sernester.

. Pro-iect-ll involves labrication- design. experirnentation. data analysis l,vithin realistic constraints

. sltch as econontic. environnrental. social. ethical. health and safety" manufbcturabilitl,,. and

SLrstainabilitl'.'['he stage also inclLrdes testing. possible results and repofi u'riting.

o Eaclr project grolrp is reqLrired to nraintain log book for documenting varioLts activities of
Pro.iect-ll and sr-rbrnit sroup pro.iect repotl at the end of Sernester-VII in the lbnn of Harcl bound.

. Dorrain knor,vleclge (any beyond) needecl fl'orn the fbllorving areas fbrthe effective

Implementation of the proiect:

Experirrental design / Theoretical Analysis/ softr,vare analy'sis / Fabrication ol model. structural clesign.

HydraLrlic design . constrltction lnanagetlent. Environmental str-rdies, sLrstainable developrnent, Smart

city planning. Advanced Transpoltation system, Structural audit. comparative study. case stLrdy. filecl/

market survey. Srnarl material . Economical study etc.

Guidelines:

The main purpose of this activity is to irnprove the students'technical skills. communication skills bv

Integrati n g writi n g, presentation and teamr.vork opportun ities.

Each group r,vill be reviewed twice in a semester and marks will be allotted based on the various

Points mentioned in the evaluation scheme.

-ln the first rev iew o1'th is seme ster, each group is expected to complete 70 Yo of project. (May

Consist theoretical design of project. block diagram and components required for design.

Experirnental rvork. Lrsing sofiware- comparative stLrdy/analysis/ filed work etc.

-lnthesecondreviewofthissemester,eachgroupisexpectedtocomplete rc}%ofproject.
(May consist theoretical design of project, block diagram and components required for design,

Experimental r,vork, Lrsing software, comparative study/analysis/ filed work etc.

The students may Lrse this opporturritl,to learn different computational techniques towards

Development of a product.

lnteraction r,vith alunrni mentor rvill also be appreciated for the irnprovement of project.

z/.r\$t"
'U! ,

r.,.t ffi
\ffi\a:/l0ilOm01"
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Assessnrent Criteria:

. At the encl of the sernester" alter conflrrration b1,the project guide. each project group r,r,ill

SLrbrnit project completion report in prescribed tonrat fbr asscssrnent to the depzrrtrnental

Corlrn ittee (inclLrd ing prcr.iect gLride).

o Assesst.lrent olthe pro-lect stage (at thc cntl c;f the semester) u'ilI bc doue by the ciepaltnrental

Corrmittee (inclLrding pro.iect gLride ).

o '['he candidate rnust bring the pro.ject part- I repoft arid the t'inal reporl cornpleted in all respect r.rhile

appearing fbr End Semester Examination.

o Oral examination slioulcl be conc'luctcd b1, lnternal arrd Extemal exarniners. StLrdents have to give

. 
presentation and demonstration hased on their prolect.

Prescri bed proj ect repori gu ide-l ines :

Every group should prepare lrard boLrnd report (pref-erable Latex/ rvord file fbrrrat) of about minimum

,l0pages on the work carried out by a batch olstudents in respect of the project rvork done during

Semester-VlI. Project Report shoLrld inclLrde appropriate content tbr:

- Title

- Abstract

- lntroduction

- Problem identification and project ob.jectives

- Literature Survey

- Related Theory

- Project design and Irnplernentation details

- Case str-rdy/Analysis/Desi,sn Methodology

- Project Outcomes

- Result and Conclusion

Future scope

References
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Assessment criteria for the departmental committee (including project guide) for Continuous

Assessment:

Assessment criteria for the department:rl comrnittee (including pro.iect guide) for End

Semester Exam:

Each groLrp vl'ill be revielved trvice in a serrester bi tacLrltl'gllide and lhcLrlty coordinator based on

the fbl lorving criteria:

Project pro-sress

. Docurnentation/Technical paperwriting

. Key findings

. Validation of results

. Product developrnent

Each revielv consists of 25 marks. Average of the marks scored in both the tu'o revier.vs rvill be

Considered fbr flnal grading. The flnal cefiiflcation ancl acceptance of TW enslrresthe satisfactory

Perfbrrnance on the above aspects.

Table -l Log Book Format

S. No. Week (Start date : End date Work done Sign of Guide Sign of Coordinator

1

2

Table -2 Continuous Assessment Sheet

Table -3 Evaluation Sheet

S. No. Exam

Seat

Name of

Student

Student

Attendance

Log

book

Maintain

Literature

Revielv

Depth of

Understanding

Report Total

5 5 5 5 5 25

Design

simulation/

Logic

Hardware

prograrr ing/

Experirnental

work

ResLrlt

verification

PresentationS.

No

Exa

m

Seat

Name

of

Studen

t

Project

Selectio

n

Total

5 5 5 5 5 25

J
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Professional Elective Course-IV

Dams and Hydraulics Engineering (PECES0l0T)
-l'eachin,q 

Scherne

Lectures : 03 []rs./u,eek
TLrtorial : 00 Hr/w'eek

Credit :03

F.rarrination Schernc

l'errn'l'est : l5N1arlis
Teacher Assessrrent: 20 N{arks

End Serl Exam : 65 N{arks
'fotal Marks : 100 N{arks

Course Objectives
I . lntrodttce dam s inc lud ing grav it1". arch ancl earth darr. modes of fbilures and stab ility anal1,,s is of

these dalrs.
2. Introdttce spillway. diversion head-r.vorks ancl explain stability,analysis of r.r,eirs on perrreable

foundatiorrs.
3. To knor,v Lrnlined irrigation canals and their design principles

After successful completion of course, students shoulcl able to:

COs Course Outcomes Bloorns
Level

Bloorns
Description

co1 Discuss planning and investigations for locating reservoirs with
rost benefit ratio. I Rernemberirrg

c02 Explain gravity dam, compute forces acting on gravity dam ancl
rnalyze for stabili!y. /.-) U nderstand.

Applying

c03 Describe various types of spillway, diversion headwork and energy
I i ssi paters 4 Analyzing

c04 Discuss earth dams and basic design considerations and anaryze
or stability. 4 Applying

co5 )esign of irrigation canal on various condition. 5 EvalLrating

'61



Course Contents

Unit- I Reservoirs planning 07 Hrs.
Planning of Reservoirs: Classiflctrtion o1- Reservoir. Selection of site fbr Rescrvoir.
Investigation u,orks fbr Resen,oir. Yielcl and Capacitl'olRescrvoir. Mass Curve ancj Denrand
Curve. Storage Calculations. Control Ls,els. Llsefirl I-itc of Reservoir. Silting of Reselvoils.
Losses in Reset'voirs.

Unit-II Gravitv Dam l0 Hrs.
Cravity dams: - Introdirction- cross section. tbrces acting on dant. load cornbinations as

specified by IS 6512-198,+. stresses in clarr (norrral. principal and shear stresses). rnodes ol-

fbilures, stability analysis and desigrr of gravity'dam. elernentary and practical profile. lori,
and high dam. materials of constructit'rn. control olcrackins,. galleries, Joints and keys.
Introduction to arch dams. t1'pes ar,d their sLritability. optirnurn central angle fbr constant angle
arch dam.

Unit-III Spilhvay, Gates and Diversion head work 09 Hrs.
Spillways: - Introduction, spilhvay capacity. ditferent types of spillways and their suitabiliti,.
design principles of Ogee spillway. r,r,orking of siphorr spillway. Energy dissipation below'
spillr,vay. types of hydraulic jurnp. junrp height clrrves ancl tail water rating cllrves. varioLrs

types of energy dissipaters: Indian Standard stilling basins and buckets.

Cates: - Uses, types of spillu,av crest gates.

Diversion head works: Selection of site- layout of rvork -types of weirs and barrages design
for subsurface f-low-safety against piping and uplifi. Uplift theories such as Bligh, Lane and

Khosla's theories- design of weirs orr permeable fbundations.

Unit-IV Earth Dams 07 Hrs.
Earth dams:- Introduction, types, elements of earth dam, basic design considerations. callses

of failures, piping and its prevention, control of seepage, drainage in earth dams, phreatic line-
its uses and characteristics, equation, procedure of construction phreatic line for various cases.

stability of upstream and downstream slopes of earth dam under various situations.
introduction to rock-fill dam.

Unit-V Canal Irrigation Design 6 Hrs.
Canal irrigation: - Types of irrigation canals, canal alignment. Design of cross section of stable
unlined channels in alluvial soil by Kennedy's and Lacey's theories according to IS 7ll2 -
1973, merits and dernerits of Kenned,v's and Lacey's theories. Garret's diagrarn. Design
procedure for L-section of an irrigation canal. balancingdepth, losses in canals, schedLrle of
area statistics and channel dimensions.

Text Books:
1 . Modi P.N. 2012. "lrrigation. Water Resources and Water Power Engineering. Eight
edition. Standard Book House, Delhi.
2. Garg S.K. 1998. Irrigation E,ngineering and Hydraulic Structures", Khanna Publishers. Delhi.
3. Punrnia 8.C., Pande B.B., .Lal. "Dants II: Irrigation and Water Power Engineering". 1999.
Laxmi Publications Pvt. Ltd.. New Delhi.
Reference Books:

l. Sharma R.K., "A Text Book of Hydrology & Water Resources", Dhanpat Rai and Sons.
2. Irrigation and Water Resources Engineering- Asawa G.L- New Age Intemational (P) Ltd.

Publishers, first ed, 2005.
3. K. B. Khushlani "Irrigation Engineering".
4.Justin, Hinds "Irrigation Engineering and Practice"
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Evaluation Scheme:

Continuous Assessment (A):

Strbject teacher will declare.feaclrer Assessment crileria at the start of Senrcster.

Continuous Assessment (B):

l. Two term tests of l5 rnarks each r,r,ill be conducted during the semester.
2. Total dLrration allotted fbrwriting each olthe paper is I hr.
3. Best of the marks scored in both the tu,o tests rvillbe consideretl fbr linal gracling.

End Semester Examination (C):

l. Question Paper r,vill be based on entire si,'llabus summing up to 65 rnarks
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Professional Elective Course-IV
Introduction to Earthquake Engineering (PCCtr801 1T)

'[caching Scherre
Lectures : 03 [Jrs./u'ee'k

T'Lrtorial : ----- IIrr'u'eek
Crcclit : 0i

E,xatnination Schcme
.le 

rm J-est : l-5 N,larks
'leacher,Asscssrnent: 

20 M:l'ks
I-nd Se nt Flxiirl : 65 N'larks

Total Marlts : I00 N4arks

Course Objectives:
l. To develop civil engineering graduates having clear r-rnderstanding of concept of dvnamic Ioacls. clvrranric

analr,'sis. basic section analysis & section analt,sis of structures.

2. To apply the knorvledge of structural dr-narnic to evaluate the seisrnic rcsponse of strr-rctr-rral sLrbjects to
cl itferent ground rrotion.

3. 1-o appll'provisions of IS 1893-2016 & IS 13920 to design seisnric resistanr stnrctlrres.

'1. To irtcltlcate ethics to deal lvith social, environrlental & econontic issues.

Course Outcomes (COs): After cornpletion of this course students n,ill be able to:

COs Course Outcomes
Bloorns
Level

Bloorrs
Description

cor Understand impoftance of designing the bLrilding to targeted seismic
perfbnnance. 2 Understand ing

c02 Design earthqLrake resistant strllctltres using the provision of IS
r 893& rS r3920

aJ Applying

c03 Evaluate the seismic response
different ground motions

of various structures sub-iected tC
5 EvalLrating

co4 E,valuate dynamic loads, carry out dynamic analysis & understand
rasic seismology 5 Evaluating
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Course Content

Introduction to Seismology (06 Hrs.)
Elclnents o1- seisrnolttgr: -lerntinolo-e1'. 

structlrre of the eartlr- causes of an earthcprake. seismic \\.aves"
rnagnittrde and irrtensitv" seismograph. strorrg motion earthquakes. earthcplake freqLrencl,. local site eflfLcts-
seisrr tcctonics and Seisrnicitr o1'lnclia.

Accelerogranr. prorn i nent carthq uakes of I nd ia

Unit II Fu ndzrmental of structural Dvnamics (08 Hrs.)
Deflnitions of basic problerns in dynamics. static v/s dynanric loads. different types of dynarnic loacls.
Lrndarnpecl vibration of SDOF s)'stelx. natural frequencv and periods of vibration. darnping in stnrcture.
response to periodic loads. Direct deternrination of fieqLrencies and mode shapes. orthogonality,principle.
approximate ntethods fbrdetennination o1'frecluencies and mode shapes. Introduction to MDOF systeln

Unit-[I Earthquake Resistant Design (08 Hrs.)
EarthqLrake Resistant Design Philosophy. MCE and DBE planning aspects. symmetry. sirnplicity.
regLrlarity. Lateral load arraly'sis. Provisions of IS lB93-2016 fbr building. Base shear, Load cornbinations

Unit-IV Ductile Detailing
Concept of eanhqLrake re sistant design. objectives, Ductility, Ductility reduction

Unit I

Provisions of IS I 3920-2016

Unit-V
Introduction to Ceotechnical

Retrofitting techn iq ues etc.

New Techniques in Seismic Design
earthqr"rake Engineering. Base Isolation

(08 Hrs.)
factors, Ductile detai ling,

(06 Hrs.)
technique. Seismic dampers .

Text Books:
l. IS 456, IS 1498. IS 1893. IS 1905, IS 2131, IS 13920, IS 4326 of recent editions, Bureau of

Indian Standards. New Delhi.
2. Chopra A.K. (2001), "Dynamics of Structures", ?p6 Edi. Pearson Education Pvt. Ltd., India,

ISBN 81-7808-112-4.

3. Mario Paz. "Structural Dynamics". CBS Pr"rblication.

4. Arya A.S.. "Elements of Earthquake Engineering", South Asian pub., New Delhi.

Reference Books:
l. Clough Il.W. and Penzien J.(1993). ''Dynarnics of Structures". McGraw HillNew York
2. HumarJ. L.. "Dynarnics of Structures",2nd Edition (2002), Swets andZeitlinger. Netherlands.
3. FarzadNaiern. "The Seismic Design Handbook", Kluwer Academic Pub. (2001), Massachusetts,

ISBN: 0-1923-7301-4.

4. Dowrick D. J.. "Earthquake Resistant Design for Engineers & Architects". John Wiley and Sons
Ltd. ISBN: 0-41 I -91503-3.

5. Pauley T. and Priestley M.J.N., "seismic Design of Reinforced Concrete and Masonry
Buildings''. (1992) John Wiley & Sons Inc., USA, ISBN 0-471-54915-0.

6. Nayak N. V.. "Foundation Design Manual", Dhanpatrai and Sons. Delhi.
7. Housner G.W. & Hudson D. E.. "Applied Mechanics- Dynamics", East-West Edition, N. Delhi.
8. Kramer S. L.. "Geotechnical Earthquake Engineerin-e". Pearson Education
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Evaluation Scheme:

Contin uous Assessment (A):

SLrbject teacher rvill cleclarc Teacher i\ssessrrent criteria at the start of Sernester.

Continuous Assessment (B):

l. Two tenr tests ol l5 tnarlis each vr,ill be concluctcd dLrring the semester.

2. Total duration allotted lbr uriting each of the paper is I hr.

3. Best of the rnarlis scored in both the nvri iests u.ill be considered tbr final grading.
End Semester Examination (C):

l. QLrestion Paper u'ill be based on entire s,u'-llabus surnrning Lrp to 65 rrarks
2. Total duration allotted fbr u'ritirrg the paper is 3hrs.
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Environmental Impact Assessment and Audit (pECES012)T
Teaching Scherne

I-ectures : 03 flrs./lveek
TLrtorial : 0l Hr/r,veek

Credit : 021

Professional Elective Course-IV

Examination Scherne

Terrr Test : l5 Marks
Tcacher Assessrnent: 20 lVlarks

End Sern Exarn : 65l\'larks
Total Marks : l00Marks

Course Objectives

l. Identifl,'environmental attribLrtes to be considerecl tbr the HIA stud,v-

2. To Understand the different steps r,r'ithin cnvironrlental impact assessrnent

3. To understand strengths & limitations of environrnental managen.Ient.

4. Know procedures Understand screenins & scoping processes Interpret options for evaluating

environmental and social impacts.

COs Course Outcomes BIooms
Level

Blooms
Description

co1
itLrdents will abte to learn the Overvier,v olassessing risks posing
hreats to the environment

J
Learn

c02

itudents u,ill be able to access different case studies/exarnples of EIA
n practice

4 Analyze and
design

co3
Understand the different steps u,ithin environmental irnpact

1J
Understand

co4
itudents will Understand how to liaise with and the irnportance of
;takeholders in the EIA process

2
Understand

cos

Itudents will able to prepare the implications of current jLrrisdictional
rnd institutional arrangements in relation to environmental impact
nsessment

2

Prepare
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Course Contents

Unit- I Basic aspects of EIA 06 Hrs.

Environlttcnt and its conrponents, Concept of F.cological irnbalances" carrling capacitl and sLrstainable
developrnent. E,volLrtion olenvironrnental irrpact assessrnent (ElA) 'l'he Need fbr ElA. lndian Policies
ReclLriring ElA. The EIA Cilcle arrd ProcedLrres. Screenin-u. Scopirrg. Baseline Data. Inipact Prediction.
Assessmettt of ;\lternatives. Delineation of Mitigation Nleasure anil EIA Reporl. PLrblic Hearing, Decision
Making. Monitoring the Clearance Conditions. Cornponents of EIA. Roles irr the EIA Process.
Governtnent of Inclia Ministr-v- olEnvironrnent and Forest Notiflcation (2000). List ol'pro.iects requirinq
Err v ironntental. frcological sensitive p laces.

Unit-[ Identifying the Key Issues 08 Hrs-

Ke-v lSlements of an Initial Project Description and Scoping. Project Location(s). l-and Use Irnpacts.
Consideration of Alternatives. Process selection: Construction Phase. InpLrt ReqLrirernents. \\'astes and
Emissions, Air Emissions. Liquid Efl'lLrents. Solid Wastes. Risks to Environrnent and I-luman. Health.
Socio-L,conomic Irnpacts, Ecological Impacts. Clobal E,nvironmental IssLres

Unit-III Environmental laws and protection acts 06 Hrs.

Environrrental Legislation and Life cycle Assessment: E,nvironmental lan,s and protection acts.
ConstitLrtional provisions-powers and functions of Central and State governlr.rent. The Environr-nent
(Protection) Act 1986. The Water Act1974, The Airact 1981. Wild Lifb act 1972. Guidelines lbrconrrol
of noise, loss of biodiversity, solid and Hazardous waste rnanagement rules. Life ci,cle assessrnent: Life
cycle analysis, Methodology, Management, Flor,v of materials-cost criteria-case studies.

Unit- IV EIA Methodologies 8 Hrs.

E,nvironmental attributes -Criteria for the selection of EIA methodologr,, impact iclentiflcation. impact
measurement, impact interpretation and Evaluation, impact communication. Methods-Adhoc methods,
Checklists methods, Matrices methods, Networks rnethods, Overlays methods. EIA review- Baseline
Conditions -Construction Stage Impacts, post project impacts, Rapid assessment of Pollution solrrces
rnethod. predictive models for impact assessrnent, Apptications for RS and clS.

Unit-V Case Studies 8 Hrs
Case StLrdies: Preparation of EIA for developmental pro.iects- Factors to be considered in rnaking
assesslllent decisions. Water Resources Project. Phannaceutical irrdustrl,. therntal plant. Nr-rclear fuel
complex, I-lighway project. Sewage lreatment plant, Municipal Solid u,aste processing plant. Air porls

... \..
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Reference Books:
7. A Chadrvick. IntrodLrction to E,nvironmental Irnpact Assessment.-favlor & Francis .2001
8. Rau..l.G. and Wooten. D.C.. Environrrental lrnpact Assessment. lVlcGrau, IIill Pub. Co.. Nerv

York. 1996.

9. Environtrental Irnpact r\ssessnrent" Barthr,r'al. R. R.. Neu Age Interniitional I)Lrblislrers. 1002
10. Environmental Irrpact Assessrlrcnt. I{aLr- J.G. and Wooten. D.C.. Mc(lraw'Uill PLr[r. Co.- Neq,

York. 1996.

I l. Environmcntal Irnpact Assesslnent-'fheory, and Practice. Wathern.P.. Routledge PLrblishers.

London. 2004.

Text Books:
l. Environmental lrnpact Assessment Methodologies- Anjane;-ulLr.Y.. and Manickaln. V.. B.S.
Publications^ I-lyderabad . 2007 .

2. Fundarnentals of Reintbrced Concrete -Sinha and Roy, S. Chand and cor-npany l-td.
Ram Nagar. Ner,v Delhi
3. Lirnit State Design of reinfbrced concrete P.C.Varghese, Prentice l-lall. Nevr,Delhi Plll.2nd
Edition. 2006
21. Reinfbrced Concrete Design-M. L. Gambhir-Mc rrillan India Ltd. New Delhi

Evaluation Scheme:

Continuous Assessment (A):

Submit case study reporl / visit report of EIA.

Continuous Assessment (B):

1. Two term tests of l5 marks each will be conducted during the semester.

2. Total duration allotted fbr writing each of the paper is I hr.
3. Best of the nrarks scored in both the two tests will be considered for final grading.

End Semester Examination (C):

1. Question Paper will be based on entire syllabus summing up to 65 marks
2. Total duration allotted fbr writing the paper is 3 hr.
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Professional Elective Course-IV Structural Audit (PECE80 1 3)T
Teaching Scherne

l-ectures : 03 Hrs./week
futorial : 00 Hr/week
Clredit :03

Examination Schcrne

Terrn '['est : l5 lVlarks
'l-eacher 

Assessment: 20 N{arks

End Serr Exam : 65 N{arks

T'otal Marks : I00 Marks

Course Objectives

I . Gain the knowledge of B1,e lau's. proced Lrre ol- Structural aLrd it and stLrcl-v the typical
problems in structures.

2. Aware of causes and types of deterioration in structltres.

3. Develop skills fbr use of various Non-destrr.rctive tests required during auditing of
structlr res.

4. AcqLrile knowledge of legal procedurc to conduct structural aLrdits.

COs Course Outcomes Bloorns
Level

Bloorns
Descriptiorr

cor
Students will able to learn the different Bve Iar,r,s" procedLrre of
Stmctural audit and study the typical problerns in structures.

J
L.earn

c02
StLrdents will able to aware of causes and types oldeterioration in
itnrctures

4
Understand

co3

StLrdents will able to understand the use of various Non-destructive
:ests required during auditing of structures

4
Understand

co4 Students will able to prepare detailed Structural audit report. 2 Analyse
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Course Contents

Unit- I Introduction to structural audit 06 Hrs.

a) Introduction to Structurirl Audit: Ob-iectives. Ble-lau's. Importance. various Stages involved.
b)Visual insltection: scope. coverage. lirnitatiorrs. Factors to bc keenly observecl. Aspects of auclit
ol Masonrl, bLrildings. RC fl'arne buildincs. Steel Strlrcrures

Unit-II Causes and types of deterioration in Structures 12 Hrs.

a) Causes of deterioration of concrete structures: Permeabilitl, of concrete. capillar.v porosity,
air voids. Micro cracks and macro cracks. corrosion of reinfbrcing bars. sulphate attack" alkali
silica reaction..

b. Effects of environmental condition- rnoisture. ternperature. chernicals. wear, erosion and
loading on serviceability and dLrrabilitl,.
c. Design and construction errors- CaLrses of seepaee ancl leakage in concrete strllctures.
Formation of cracks including those dLre to corrosion.

Unit-II Condition Survey, Evaluation ancl Assessntent 12 Hrs.

a. Diagnostic methods and an:rlysis. Destructive. Semi destnrctive and Non- Destructive methods
b. Concrete Strength Assessment:
NDT Test: Rebound hammer, Ultrasonic Pulse velocity. Penetration resistance, pLrll out. Core test
Chemical test: Carbonation test, Chloride test. Corrosion potential assessment.
Fire damage assessment: Differential thermal analysis, X ray difrraction,
StructLrral Integrity and soundness assessment: Radiography, hnpact echo test, dynarnic testing of
structure, Interpretation and evaluation of test results.

Unit-[I Strength Evaluation of Existing Structures

Reserve strength, identification of criticalsections, structural system and its validation. evaluation
of damage in RC structures

Unit-IV Structural audit approach

Guidelines of Statutory Bodies, Legal aspects,
Investigation

Unit-V Structural Audit Report

06 Hrs.

6 Hrs.

Responsibility of calling Structural ALrdit. Scope of

6 Hrs
Study of sample Structural audit report for up-gradation of existing building, Audit for continuation
of usage of old Buildings, Audit for Buildings damaged due to Earthquakes, Fire,<;;?-r;:\

,.r1, 1rh.
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Rel'erence Books:
l. Prr:perties of Concrete by A ivl Neville^ L,ongman

2. Il. N. Raikar. Learning ll'orn Failures. R & D Centre. (SDCIPL)

3. It. N. Raikar. Diagnosis and treatment of-structures in Distress. R & D Centre. (SDCPI-)
-+. Dernolition of StrLrctures. Report by, Mr. Cirish KLrlkarni. Murnbai
5. Struclural Audit. Report b1,Mr. LJntesh Dhargalkar. MLrrtrbai

6. Indian Standard cotles related rvith non-destructive testing, Governntent Resolirtions related

StrLrctural Atrdits (BMC Act, etc.). Field manLrals and repofis bl,Expert Consultanrs.

Evalutrtion Scheme:

Continuous Assessment (A):

Subject teacher r,r,ill declare Teacher Assessment criteria at the start olsernester.

Continuous Assessment (B):

l. Tlvo term tests of l5 rnarks each r,vill be conducted during the semester.

2. Total dr-rration allotted fbr r,vriting each of the paper is I hr.

3. Best of tlie tnarks scored in both the two tests willbe considered lbr final grading.
End Semester Examination (C):

1. QLrestion Paper will be based on entire syllabus surnming up to 65 marks

2. T'otal duration allotted for writing the paper is 3 hr.
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Professional Elective Course-IV
Solid Waste Management (PECESO 1 4)T

Teaching Scherr-rc

I-ectures : 03 I lrs./rveel.'

Tittot'ial : 00 I Il' \\cck
Credit : 03

E,xarnination Schente
Terrl Test : l-i Marks

'l'eacher Assessrnent: 20 Marks
End Serr Exarn : 65 N,larks

Total Marks : l00Marks

Course 0bjectivcs

l. To learn the various analysis of hazardous waste constituents.

?. To undet'stand health and environnrental issues related to solid \,vaste managentent

3. 'fo apply stcps in solid lvaste managernent.

4. To becotrte a\\'are of Environrrent and health irnpacts solid waste rnismanagement.

5. Evaltrate the techniqLtes and methods Lrsed in recovery of rnaterials and energy fiom solid \,vastes.

COs Clourse Outcontes Blooms
Level

Blooms
Description

col
itudents will able to Understanding of problems of mLrnicipal rvaste,
riornedical waste, hazardous w,aste, e-waste. industrial waste

-t
Learn

co2
Itudents r,vill able to analyze and design engineering, financial and
echnical options for waste management

4 Analyze and
design

co3

Itudents r,vill able to understand sampling and characterization of
;olid waste

a
J

Understand

c04 itudents w I be able assessment of disposal techniques 2 Design

c05
Itudents will Knowledge of legal, institutional and financial aspects
rf management of solid wastes

2

Prepare
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Course Contents

Unit- I Introduction to Solid Waste Sources 06 Hrs.

Waste sources. [:r.'olution- -ueneratiun. natulc ancl charactelistics- QLr:rntities and Qualities. generation
rates, Potential of clisease - r.ruiserlrce and other probletls.

Unit-II Functional elements of solid lvaste management 08 Hrs.

Solid r.vaste tranagelneltt. on-sitc storage- collcction and separation. Containers and its location. collection
sr-stems, vehicle routins- route balartce- transf-er stzrtion. Disposal rnethods - sanitary land filling. plannine.
site selection. design. Processin-q techniques: rnaterials-recovery systelns; recovery of biological
conversion prodttcts: recovc:r)' ol thcrnral conversion products: recoverv of energy I'rorn conversion
products; materials and energy recover), svstetns.

Unit-Iil Solid waste Transport means, methods, separation and processing 06 Hrs.

Collection and Storage. Transports rneans:incl methods, unit operation lbr component separation.
recycl ing of dry, waste coln ponents

Unit-IV Municipal Solid Wastes 8 Hrs.

Characteristics of MSW, Elements of solid uaste ntanagement. engineered systems for solid waste
managemeltt, Disposal of MSW. Flazardous \\aste. Bionredical and e-w,aste disposal.

unit-v Special rvaste and integrated solid rvaste management 8 Hrs
Construction and demolition waste. Hazardous Waste Management. management of bio medica[. inert

waste, ISWM, MSW Rules.

Reference Books:
l. lntegrated Solid Waste Management. Engineering Principles and Management Issues, Techno
obanogloLrs C, Theisen H and Vigil SA. Mccraw Hill Edr_rcation,20l4,
2. Indian Udition. Environmerrtal Engineering. Peavy. H.S.. Rowe, D.R., and Techno obanoglous
G., IVlcGrau,Hill Education.2017 First Indian Edition.
3. Handbook of Solid Waste Management. Tchobanoglous G and Kreith F, McGraw,-Hill
E,dLrcation. 2002. 2nd Ed ition

Text Books:
l. Waste Management Practices: Municipal, Hazardous and Indr,rstrial, John Pichtel. CRC Press,

2014.2nd Edition

2. Solid Waste Engineering. Vesilind PA. Worrell W and Reinhart D. Brooks/Cole Thomson
Learning Inc.. 2010, 2nd Edition
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Evaluation Scheme:

Continuous Assessment (A):

Visit Report sirbrnission of solid wastc t.nanasctnent Llnit.

Continuous Assessment (B):

l. Tr,i,'o term tests of l5 rnarks each rvill be condLrcted cluring the sernester.
2. Total duration allotted forr,vriting eaclr ol'the paper is t hr.
3. Average of the marks scored in both the tuo tests will be considered fbr final grading.

End Semester Examination (C):

l. Qtrestion Paper lvill be based on r:ntire sr,llabus surrlring up to 65 marks

2. Total duration allotted for rvriting the paper is 3 hr.

Professional Elective Course-IV
NPTEL/SWAYAM COURStr (PECES0 1 s)-t_

Note:-

List ofNPTEL /Swayam course will be declare by concerned BoS at the beginning of semester
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Professional Elective Course-V

Metro Construction Technology (PCCE8020T)

l'eaching Schcnte

Lectures : 03 | lrs./u'eek

TLrtoriai : ----- HI:in'eck

Credit : 03

Exatnination Scheme

Tcrtr'l-est : I 5 lvlarks
'l'eaclrer Asscssntent: 20 Marks

Llnd Sern Exatt.t : (r5 Marks

Total N{arks : 100 Marks

Course Objectives:
I. 1'o develop civiI engineering graduates having cleal utrclerstanding of Metro constrLtctiotl technology.

2. To apply the knorvleclge of structural design in Vletro cottstt'ttctiotl.

3. Unclerstancl the concept of underground constrLtction rnethods.

4. Able to Desislt precast concrete and understand lttnclatrentals of metro rail

Course Outcomes (COs): After cornpletion of this course stLtdents will be able to:

COs Course Outcomes
Bloorns
Level

Bloorns
Description

co1
Unclerstarrd the irr,portance of Advance method ol constrttction

iechnology
2 Understanding

c02 I'o apply the knolvledge of structr-rral design in Metro constrttction J Applying

c03 Understand the concept of Lrnderground constrttction methods.
2 Understanding

co4 Able to Design precast concrete and understand firndarnentals ol

metro rail
5 Evaluating

./-ti*
/p/\
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Unit I

Course Content

Metro Projects Fundamentals (08 Hrs.)

Concept of rapid transil svstents" retiuirenrents of rapid transit svstetrs. '['1,pes of iapicl transit s-\.stclns-
concept olrnetro rail transit s)'stem. tertninolotl,olrnetro constructiorr. acltantascs ancl disaclr,antagcs ol
rxetro. rretro construction pro.iects in India

Unit II Underground Construction (08 Hrs.)

Need for Ltndergrottnd cortstruction. flndarnentals of underground constructions. planrring fbr undergroLrnd
constrttction, site preparations, characteristics of soil and basics of geotechnical engineerins. rncthods ol
underground construction. top-dor.vn constriction method. bottom-trp constrtrction rnethocl- safbtl, cluring
undergrottnd construction. r,vorkers health and saf-ety provisions. regulations of undergrouncl construction

Unit-III Tunnel Construction (08 Hrs.)

Fundarnentals theories of tr-rnnel construction, types of tunnels, different cross-sections of undergrounr]
tunnels, methods oltunnel borin-u. tunnel boring machine (TBM), parts of TBM. working procedirre ol
TBM, procedure of tr-rnnel construction using TBM. stations construction dLrring tunne ls. rernoval and
dLrmping of excavated rnaterials

Unit-IV Precast Concrete Technology (08 Hrs.)

Fundamentals of pre-cast concrete technology. Requirements of precast concrete elements in rnetro
construction, Theories of fbrmwork fbr precast concrete, curing of precast concrete, AdnrixtLrres and
ingredients of precast concrete, Transpofiation off precast segments, Precast segments of tunnel. precast

bridge segments, Fundamentals of precast concrete bridge construction

Unit-Y Metro rail (06 Hrs.)

Fundamentals of railway construction, terminology of railway and its components. Railway systems.
Railway track construction. Components of railway track. Rail signalling. IntrodLrction to electric srrpplr
for metro rail

E
Y

77



Text Books:

l. N,{ Rarnachandran. Metro Rail Pro.iects in India: a Stirdy in Pro.f ect Planning. Oxfbrd LJniversitl,
Press. Nerv Delhi. 201 l.
2. R K Goel" B Sin-gh arrd .l Zhao. Urtdergrourrc'l InfiastrLrctures: Plannins. Desiqn and
Constnrction. Buttcrw orth- Hei netnan n. Ox lbrci. 20 I 2.

3. S Chandra. Railw'a1,Engincering" Oribrd LJnivcrsirv Press. Ner,r,Delhi.2008.
,+. K S Elliott. Precast Concrete Stn-rctures" CRC Press. Boca Raton.20l6.
5. K N .lha. Construction Project Mana-eernent: J'heorv ancl Practice. Pearson Eclucation. New
Delhi. 201 5

Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the stafi of Semester.

Continuous Assessment (B) :

l. Tr,vo tenn tests of l5 marks each will be conducted during the semester.

2. Total duration allotted for rvriting each of tlre paper is t hr.

3. Average of the marks scored in both the two tests u,ill be considered for final grading.
End Semester Examination (C):

l. QLrestion Paper will be based on enrire syllabus sumrning up to 65 marks
2. Total duration allotted for writing the paper is 3hrs.
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Professional Elective Course-V
Air Pollution Control PECEBO21 T

Teaching Scheme

Lectures : 03 Hrs./week
Tutorial : 00 l-lrirveek
Credit : 03

Flxarnination Scheme
Ielrn Test : l5 Marks

l'eacher Assessrrent: 20 Marks
Enci Sem E,xam : 65 Marks

l-otal N'larks : l00N'larks

Course Objectives

l. To provide general Lrnderstanding of quality of air and irlpact on local and global effects of air
pollution on human. rnaterials, properties and vegetation.
2. To stLrdy the fate and transporl of air pollutants and its measuretlent techniques.
3. To discLrss the varioLts t1.'pes of air pollution control eqLriprnent and their design principles and
limitation

,6'.t o' 
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COs Course Outcomes Bloorns
Level

Blooms
Description

cor
Jlassify and identify the sources of air pollutants and predict the
:ffects of air pollutant on human health and environment

1J
Leam

c02

{pply and relate the significance of various air pollution dispersion
nodels.

4 Analyze and
design

:03 \nalyze the air qLrality and relate with air pollLrtion regr:lation J Understand

c04 )esign various air pollution control equipment and evaluate its use. 2 Design

6of
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Course Contents

Unit- I 07 Hrs.

[listorr'. SoLtrces And Elfects Of Air Pollution: Air Pollution- Dellnition. Sour.ces. Tr;res and
classiflcation. Its et]-ect on human health. vegetation. materials anci properties. Air pollLrtion F.pisocies ancl
Icssoll learnt. Global ef-iects: Global Warrning and Cooling. Acic'l Rain. DLrst clonte e1-l'ects lncl Ilcat Islald
efiect. Ozone l-a1'er Depletion.

Ilnit-II 10 Hrs.
Mcteorologl'And Air PollLrtion: Introduction to Meteorologl,- f-actors intlLrencing air pollLrtion. L.apse
rates. Atnlospheric stability conditions and temperature inversions" Plurre behavior. Maxinrum Mixing
Depths. EfTective Stack height.'fypes of dispersion models: Gaussian model - IntrodLrction. Dispersion
EqLration for Point Source at GL.

Unit-III 09 Hrs.

Air PollLrtion Sarnpling. Air Act (Prevention And Control) Act'81 Ancl Ambient Air eLrality Standards:
Ambient air and stack sampling - pollutant measurement rnethods- Principles ancl instrurnents- Anrbient
air qualitl' standards. lntroduction to Air Act'81 and ambient air quality standarcls. Vehicle Ernission
standards.

Unit-IV 07 Hrs.
Air PollLrtion Control Equipment's And Methods: Particulate Control: Principles anrl techniques lor
ControI of particulate emission: Settling chambers, Cyclone Separators. Wet collectors, Fabric
Filters, Electrostatic Precipitators. Other removal methods like Absorption, Adsorption and
Precipitation

Unit-V 6 Hrs.
Principles and techniques for Control of pamiculate emission: Adsorption, Absorption and other methods
ALrto Exhaust: Cataly'tic Converters, Add on devices, Engine modiflcation, Alternative fuels fbr ernission
control.

List of Relerences:
l. Wark Kenneth and Warner C.F. "Air pollution its origin and control". Harper and Rori,
Publishers. Ner,v York. 1997.

2. Rao C.S.. "Environmental pollution control engineering". New'age international Ltcl" New,
Delhi. 2007.

3. Pcavy. H.S., Ror.ve. D.R., Tchobanoglous. G. ''E,nvironmental Engineering". N,lcGrau, Hills.New york
r 985.

4. De Nevers. N.. "Air Pollution Control E,rrgineering", McGraw Hill, New Delhi, 1995
5. Rao M. N.. "Air Pollution", Tata Mc-Graw Hill Publication
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Evaluation Scheme:

Continuous Asscssment (A):

Strb-ject teacher u,ill declare -l'eacher 
Assessrnent criteria at the stafi of Senrester.

Contin uous Assessment (B):

I . 'l'r'vo tenn tests ol I 5 rnarks each u, ill be cond ucted durin-e the semester.

2. Total clLrration allotted fbr r,vritirrg each of the paper is I hr.

3. Best of the rnarks scored in both the tvvo tests will be considered fbr final gradin_e.

End Semester Exanrination (C):

l. QLrestion Paper will be based on entire syllabus summing up to 65 marks
2. Total dLrration allotted fbr r,vriting the paper is 3 hr.
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Professional Elective Course-V

Software application in Structural Engineering (PECE,8022)I-
'['eaching Scherne

I..cctures : 03 IIrs.ineck
Tutorial : 00 Hr''ucek

Credit : 03

Examination Scheme
'l-enr Test : l5 Nlarks

-feacher Assessnrent: 20 Marks

End Sern E,xarn : 65Marks
Total Marks : l00Marks

Course 0b.jectives

l. l'o fzimiliarize r,vith graphic prirnitives. transfbrnrntions and trvo dimensional and three

d imensional drafii ng o1- corr pLtter graph ics.

2. -fo get practiced r'vith corrpLrter rnethocls of structttral analysis.

3. To understand the basic cornrnancls. principles and f'eatLrres behind commercially available

softrvare's.

4. T'o Lrtilize structural sofiw'are lbr detailed anall,sis olcornplex structures

COs Course Outcomes Blooms
Level

Bloorns
Description

co1
fo study the various softvvare Ltsecl in structural design

J
Learn

co2
fo understand vat'ious methods o1'design b1, using softr,vare's.

4 Analyze and

design

co3

fo understand the basic conrmands. principles and features behind
:omrn ercial ly avai Iable softlt,are' s.

J

[]nderstand

ca4

fo utilize strurctural soltr.vare for detailed anal],sis of cornplex
;tructures Applv

a')



Course Contents

Unit- I Introduction 06 Hrs.

lntroclLtction: Software and softrvat'e en-uineerirrs. sofiu,are metrics Estirration and planning.
Systern and Sottnare Requirenrents Analvsis: CiornpLrter based svstetns. contpllter s\stetns ensinc.erin_s.

s),'stetr anall'sis. requirements analy'sis firndarnentals. strLrctured analysis and its extensions. object
oriented analysis and data modelling.

Unit- II Implementation of Software 06 Hrs.

Design and Implernentation of Software: Sofiuare clesisn flndamentals. data-flow,oriented design, ob.iect
oriented design. data oriented design rnethods. progranrrring langLrages and coding.

Unit- III Software Quality Assurance 06 Hrs.

Sofivvare QLrality Assurance: Softlvare qualitl'and software qualin,assurance. softr,vare testing techniqLres,

softlvare Testing strategies. softw'are rraintenance. reverse en.-sineering techniqLres.

Unit- IV Software Application 06 Hrs.

Application Software in CivilEngineering: Introduction and application of software like MS Excel, Staad.
Pro, E Tab, Primavera P6 etc and application to practical problems.

Unit- V Case Study
1. Solve the Practice design Numerical by using soliware.
2. Assignment based on software

06 Hrs.

Text and Reference Books:
l. Pressman R S. "Sofiware Enqineering A Practitioner's Approach" McGraw Hilt International,
New York. 2001.

2. Broeton P. "Software Engineering Environments" Wiler.. New York, 2002.

3. Blum I B. "Software Engineering A Holistic Vielv" Oxford Universitlz Press, 2001.

4. Blanchard B S and Fabrycky W J. "systerns E,ngineering and Analysis" Prentice-Hall
International. New Yorkl 998.

5. Roy S K and Chakrabarly S, ''Fundamentals of Structural Analysis with CompLrter Analysis &
applications" S. Chand & Contpanv, Ne\\, Delhi. 2002.

Evaluation Scheme:

Continuous Assessment (A):

SLrbject teacher will declare Teacher Assessment criteria at the starl of Semester.

Continuous Assessment (B):
I . Two tenn tests of l5 marks each will be conducted during the semester.

2. Total duration allotted for w,riting each of the paper is I hr.

3. Best of the marks scored in both the trvo tests will be considered for final grading.
End Semester Examination (C):

l. Question Paper will be based on entire syllabus summing Lrp to 65 marks

2. Total duration allotted for writing the paper is 3 hr.

1g11o,n^s
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Professional Elective Course-V
Coastal Engineering (PECE8023)T

Teaching Scherne

Lcctures : 03 llls.iu,eek
Trrtoriul : t)0 I lr"ricek
Credit : 03

Exanr ination Schetne
Terrn -fcst : l5 Marks

Teacher Asscssrnent: 20 Marks
[-]rrci Sem E,rarn : 65 N'larks

'l'otal N'larks : I 00N{arks

Course Objectivcs

l. Uncicrstand coastal ettuineering aspects ollrarbours nrethocls to irnprove navigertion.

2. Understand the n,ave properties and anall,sis of r,val,e.

3. Cain knorvledge in rnodelling in coastal engineering

COs Course Outcomes Bloorrs
L-eve I

Bloorrs
Description

cor
fo study the coastal engineering aspects of harboLrrs ntethocls

J
Learn

co2
I-o understand the wave properlies and anall,sis olr,vave.

4 Anall'ze and
design

c03

Student will able to design coastal structure. -)

Understand

c04 Understanding the E,nvironmental aspects of Dledging & Disposal Applv

B4



Course Contents

Unit- I Introduction 06 Hrs.

Basic Ltndet'standing olwave ancl tides iltcltrding wave generation. propagation. fbnr anc'l assessrlent in
the sLtrlzonc. Statistical and spectral analvsis olrecorded vrave clata ancl preclictior.r in coastal zepe.
Sedirnent motion alons the coast.

Unit- II Tides & Coastal Processes, Global tidal cycle, tidal analysis. 06 Hrs.

Types of tides. effbct o1'tides. significance in coastal engineering. Coastal process-erosion/accretion dire
to'waves. estirnation of littoral drift. Efl-ect of construction olcoastal structures on stability of shore line /
beaches. shorel ine configuration.

Unit- III Coastal Structures. 06 Hrs.

Introdr,rction to Coastal structllres:. Design criteria and firnctiona[ aspects of coastal stlrctures: sea wall.
revetl'nent. bLrlk-head- qLra1,- wall. jetties. breakvlater tvpes: rubble-nround. composite. f'loatinq ancl
pneumatic types. design of RBW, Introduction to ofl-shore structures: oil platfbrrn, design criteria for sLrb
marine pipelines, cables, response of oil platfbn'n rnembers. floating stmcture to,wave load -vibration
and spacing of piles, fbrces on piles.

Unit- IV Ports & Harbours. 06 Hrs.

Planning and tnanagernent olpott and Harbours. Modern trends and techniques in porl engineering.-
Roll on-Roll oftT l.ift on -Lift off etc. Special purpose ports: Concepts of tr.vin /rrother port. SBM. outer
to outer pofi etc. Significance of port cost analysis economic.

Unit-Y Dredging & Disposal 06 Hrs.

Dredging technology: types of-dredgers, radioactive tracers studies for feasibility of clurnping groLrncl for
dredged materials- environmentalaspects of dredging etc. Pollution in Coastalzone, disposal of
waste/dredged.

Text Books:
l. Basic Coastal Engineering-R. M. Sorensen, 2006.
2. Coastal Hydrodynamics-J. S. Mani. I IT Madras

Reference Books:
l. Shore Protection Manual-U. S. Waterways Experirnent Station Corps of Engineer'. Coastal Protection
Manual2002. Narasinhan and S. Kathiroli,
2. Harbourand Coastal E,ngineering", Vol I&ll. Ocean and Coastal EngineeringPLrblication. NIOT.
Chennai

Evaluation Scheme:

Contin uous Assessment (A) :

Subject teacher will declare Teacher Assessment criteria at the start of Semester.

Continuous Assessment (B):
l. Two term tests of l5 rnarks each will be conducted during the semester.
2. Total duration allotted forr,vriting each of the paper is I hr.

3. Best of the marks scored in both the two tests will be considered for final grading.
End Semester Examination (C):

1. Question Paper will be based on entire syllabus summing up to 65 marks
2.Total duration allotted for writing the paper is 3 hr.

85



Professional Elective Course-V
DataAnalyics in Civil Engineering (PECE8024)T

'l-eaching Schenre

[-ectures : 03 Hrs./ueek
Tutorial : 00 Hr/r,veek

Credit : 03

Flxarn ination Schcrnc
-l-enn Test : I 5 N,4arlis

-lcaclrer 
Assessrnent: 20 N'larks

End Sern E,xam : 65 NIarks

Total Marks : 100 Nularks

Course Objectives

l. To provide necessary knou,leclge regardins analvsis oldata used in Civil Engineering.

2- To understand the various moclules like structural [:ngineering. transportation Engineering.

geornatics etc.

3. To Gain the knowledge of Data Anall'tics in Civil enginecrirrs

COs Course Outcomes Bloonrs
Level

Bloorns
Description

cor
Use the various mathematicaltechniqr-res to anall,se data used in Civil
Engineering.

1J
I-etrrn

c02

Apply data analltic tools in analysis of data used in Environrnental

Engineering.

4
Analyze and

desigrr

co3
lxecute data analysis in Structr-rral & Transpofiation Engineering.

J

Understand

co4 Use data analysis tools in Water Resource Engineering. 2 Applv
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Course Contents

Unit- I Introduction and Mzrthematical Foundation 06 Hrs.

An overvictt' Vector spaces and subspaces. Basis ancl dimcr-rsic'ir-rs ol- vectors spaces. Linear
Transfbrnratiorr. Eigenvalues and Eigenvectors. Matrix f-actorization" IntrodLrcrion to Regression anal1,,sis.
Linear and Multi linear Regression Technique" [)olvnomial Regression T'echniqLre. Logistic Regression
'l'echnique.

Unit- II Environmental Data Analysis and Modelling 06 Hrs.

IntrodLrction to Environmental Engineering. Areas of Environrrental Engineering, Data Analysis.
Applications of Soft Cornputing Tools, Multiple Criteria Decision Making Model.

Unit- III Structural Engineering 06 Hrs.

Trends. Applications and Advances of Structural Engineering. Neeci of Data Science in Structural
Engineering. Current Trends & Applications of Data Science in Structural Engineering.

Unit- IV Data Science Application in Intelligent Transportation Systems 06 Hrs.

IntrodLrction to Transporlation Engineering. Data in Transportation Industrl,. Data Analytics in
Transportation Industry, Boom Bike Share Demand Case stLrd)'

unit- v Data Driven Modelling in Water Resource Engineering 06 Hrs.

Introduction to Water Resource Engineering, Data Analytics in Water Resource Engineering,
Computational Intelligence Techniques in Water Resources Management, Predictive Models,
Applications of Data Analytics in water resource engineering

Text Books:
I A Primer on Machine Learning Applications in Civil Engineering, by Paresh Chandra Deka
2Data Sciences for Civil Engineering, CRC press, (under process)

Reference Books:

1. Big Data & Hadoop. V.K. Jain. Khanna Publishing l-Jouse

2. Big Data Black Book, DT Editorial Services, Wiley lndia
3. Data Science & Analytics, V.K. Jain. Khanna Publishing House
4. Beginner's Guide for Data Analysis using R Programming, Jeeva Jose, ISBN: 978-93- 86173451
5 Sivanandam & Deepa, Principles of Soft CompLrting. Wiley India
6 S. Rajasekaram & G.A. Vijyalakshmi Pai, Neural Networks, Fuzzy- Logic, pHI

7 A Textbook of Matrices, Narayan &Mittal, (ISBN: 9788121925969), S.Chand

L.

1--1
C:
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Evztluation Scheme:

Contin uous Assessment (A):

Sub-iect teacher vr ill cleclare Teacher Assessrnent criteria at the start of Semester.

List of Assignments

I Assignment on 'Eigenvalues and Eigenvectors'

) Assignnrent on 'Soft Conrputing Tools'

4 Assignrlent on 'Data Analytics in Transporlation Industry'

5 Assignment on 'Data Analytics in Water Resource E,ngineering'

Continuous Assessment (B):
l. Two tenr tests of l5 marks each will be conducted during the semester.

2. Total dLrration allotted fbrwriting each of the paper is I hr.

3. Best of the marks scored in both the tvr'o tests u'ill be considered tbr final grading.
End Semester Examination (C):

l. Question Paperwill be based on entire syllabus surnming Lrp to 65 rnarks

2. Total duration allotted fbr writing the paper is 3 hr.

Professional Elective Course-V
NPTEL/SWAYAM COURSE (PECE8025) T

Note:-

List of NPTEL /Swayam course r,vill be declare by concerned BOS at the beginning of semester
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Project Stage -III (PJCtr8030L)
Teaching Scheme

Practical : 20 Hrir,i,eek

Credit : I0

Exarrination Scheme
Teacher Assessment: 150 Marks

End Sem Exanr : 150 Marks

Course Objectives

'l'o irrplernent thc Papers based on above study

To develop the rnodel or Reqistered the Patent.

'lo encottrage stLtdentsto beconre independent personnel. criticalthinkers and lif-elong learners

C0s Course Outcomes Blooms
Level

Blooms
Description

COI

{pply engineering knor,vledge to produce solution of a problern
:onsiderin g cu ltu ral. soc ial. env ironrlental, and econom ic f-actors
rsing appropriate tool and method.

L4
Analyze

c02

)emonstrate project based learning that allolvs students to transf-er
:xisting ideas into nen' applications.

L2
Understand

c03

)evelop an ability to vvork in teams and manage the condLrct of the
'esearch stLrdy.

L3
Applv

c04
ntegrate difTerent perspectives from relevant disciplines rvhich help
hem to get internships, jobs and admission for higher studies.

L3
Applv

co5
sent the research in the fbrm of technical r,vriting. understand what
stitLrtes to plaeiarisrn and hou to Ltse proper retbrenc.ing styles.

L2
Understand
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Project Stage-III
Gu idelines:
J'[re rnain plrrpose of this activit),is to prol'irle an oppoftLrnitl,to the students olresearch oriented mindset.
It lvill be an extcrrsion of the entire pro-iect which stuclcnt lras alreacly,clone in VIlh & VIltl'sentester i. e

Pro.iect Stage-l & IIorthel, ciin w'ork orr ncu objectii,es ofl'cred by departrnent/ research srride.
l) It can be a qroup or indiviclual activity'as it is one of the option that student or grolrp ol-stLrdents

can opt in this senrester.

2) In case of cxtcrrsion of pro-iect stage Il- it is rnandatory tlrat. at least one student shoirld be in the

group ri'ho has done this pro.iect irr stage I & II.
3) ln case of the objectives ofltred b1 departrrent/researclr gLride, a group of {l'esh students can be

fbrnred.

4) Maxirnum 3 students cnn fbrn-r a grollp.

5) In case of extension ol project stage II- the olrtcomes shor"rld be in the fbrrr of prodr"rct

developrnentitechnologl, trausfer along u,i1h palent and copy right / 01 research pLrblication (UCC

care listedioLrrnaliconf-erence). StLrdent can u'ork.iointly with any government firnding agency or

industry'. In such case. a cletailed pro-iect report shall be sLrbmitted rvith duly aLrthenticated by

internal research gLride and industry/firrrding agency'mentor/ aLrthority. In case of standalone i.e.

without any firncling agencviindLrstrl collaboration" the detailed project report shall be submitted

u,ith duly aLrthenticated b1'the internal research guide and the student.

6) ln case of research ob.iectives oftered b1'departrrent/research gLride. the outcome of project stage

III rnust be in the fbrm of.joLrrnal paper pLrblication prelerably at least one SCIr'one Scopus / one

UGC care listed / indexed conf-erence paper.-l-he detailed pro.iect repoft shall be sLrbmitted rvith

dLrly aLrthenticated b1 the internal research guide and the student.

7) All the research r,vork shall be submitted to the department in the form of project report in hard

bound and sofi copy.

8) Evaluation Scheme:

L Continuous Assessment (A):

a) Each project w,ill be reviewed tw'ice in the semester. In the first monitoring at least 40%o

work must be cornpleted n,hich includes; lntroduction/scope to the topic. literature

overview,, problem deflnition and objectives. The second monitoring remaining 60% work
must be completed which includes; implementations, key tindings, publications, patenting,

copy right. product development etc.

b) A logbook of the work done must be rnaintained by the student.

II. End Semester Examination(C) : Departmental committee (including project

guide) r,vill evaluate pro.iect as per'l-able

9) Assessrnent Forrnats:

Table 1. Log Book Format

Week (Start Date: End

Date)

Work Done Sign of Guide Sign of Coordinator

Table 2. First Monitoring

Topic

Identiflcation &
Validation
(5 Marks)

Literature Overview
(10 Marks)

Problem Definition
(5 Marks)

Objectives

(5 Marks)
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Table 3. Second Monitoring ( Objectives given by dept/research guide)

Implementation
(5 Marks)

Publications

(10 Marks)
Presentation

(5 Marks)
Report

(5 Marks)

Table 4. Second Monitoring ( Extension of Project Stage-II)

Product

Development/Technolo gy

Transfer
(10 Marks)

Pub lication/P atenVStartup/c ompany

registration
(10 Marks)

Presentation & report
(5 Marks)

sl



Internship (INTCE g 03 0L)
Internships offer valuabre educational and career development opportunities
practical experience in their fietd of study. In Semester _ vIII, students
intemship: Industry Internship and In-house Internship.

1. Industry Internship

objectives: The industry internship aims to achieve the folowing objectives:

by providing students with

have two options for their

1' Expose technical students to the industrial environment, allowing them to gain real-world
experience and develop into competent professionals.

2' Provide opportunities to leam and enhance the practical technical skills required for professional
roles.

3' Familiarize students with current technological developments relevant to their field of study.4' Encourage the application of technical knowledge in real industrial situations.
5' Develop sk,rs in writing technicar reports and projects.
6. Introduce students to the responsibililies and ethics of the engineering profession.

: lamitilze 
students with various riiaterials;:processes, products, and quality control practices.u. rromote academic, professional, and personal growth.

9- Facilitate connections between students and potentiar future emproyers.
10' Foster an understanding of the social, economic, and administrative factors influencing industrial

organizations and their working environments.
ll'Develop an understanding of employee psychology, habits, attitudes, and problem-solving

approaches.

Industry Internship Guidelines: _.-

o The Training and Placement (T&P) cell of the institute wiil arange internships for students inind ustries/o r ganizati ons aft er the seventh semester.
o Students are expected to accept intemship offers regardless of the company, job profile, location, orstipend offered. 

t J ' J-" rrvr'v' rvwclrL

o Altematively' students can individually apply by submitting "student Internship program Apprication,,(available on Institute website) for industry internships, adhering to the prescribed guidelines asfollows: -dTF}>-

@3
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Onlv T&P departrnent grantecl internship u,ill be considercd.

The internship duration shoLrld be of minirnurn l? Weeks.

L'ach stLrdent needs to take prior permission fl'om T&P depar-tment befbre proceecling fbr any,

internship opportrutity on hisi her own.

Eaclt studeltt r,vill be rnonitorccl tu,ice (virtLrallvithroLrgh online rneetines) cluring the interrship

period in the presertce olatt indirstrr' rnentor and the departlnental f-acLrlt;, rnentor ancl the cencerned

TPC.

If any student wants to rvithdrarv fl'orn the lrrternship. he/she can only be allovr,ed within tr,v6 weeks

of.ioining the same. SLrch stLrdents w'ill have to continLre the semester Vlll academic activiries

re_eLr larly al on g r,vith I n-hou se i ntern sh i p.

Expected Activit_v in Industr.v Internship:

o Students may choose to work on innovation or entrepreneurial activities resulting in starl-ups or

undergo internships with IndLrstrl'/NGO/ Government organizations/Micro/ Srnall/ Mediurn

enterprises to prepare for the indLrstr1,,.

' Every student is reqLrired to prepare a f'lle containing docurnentary prooti of the activities clone b1,.hirn.

The evalLration of these activities u,ill be done twice (virtualll,/through online nreetings) cluring the

internship period by the committee constituted by the Head of the Department which shall include

Industry mentor, faculty mentor and Department T&P Co-ordinator (TPC). The final evaluation

criteria is as given below:

Table 7. Evaluation Criteria of Industry Internship

Internship
Objectives
and Goals
(5 Marks)

Internship
Experience Skills
Gained/Enhanced

(10 Marks)

Professional
Development
and Growth
(5 Marks)

Internship
Report

(5 Marks)

Presentation
(5 Marks)

Ind ustry Internship Report:

' Upon completion of the internship, students should prepare a comprehensive report that reflects their

observations and learnings during the internship period. Students can consult their Industrial

Supervisor, Faculty Mentor. or T&P Co-ordinator/Officer for guidance on selecting special topics

and problems for the report.

. The internship repoft will be evaluated based on the following criteria:

i. Adequacy and purposehrl write-up

t.

2.

J.

4.

5.
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ii. Variety, ancl relevance of learning experierrces.

iii. Practical applications and connections w,ith the

course (serrcster I to VII).

6. In-house Internship

fundamental theories and concepts covered in the

'['he in-hotlse internsltip provides siuclents',r'ith rcsearch-oriented opportLrnities to cultivate a researcl'r
tnindsel. Ii serves as an extension of the pro.iect conrpleted in Vl and VII serresters (Project Stage-l & ll)
or ol-lers nerl,ob-iectives provided by the deparlrnent or research guide .

1. -['he 
in-hoLrse intelnship can be pursued individLrally or as a group activit.v-.

2. Ilextending a project frorn Stage II. at least one student in the group must have participated in
Stage I & ll.

3. If r,vorking on the topic offbred br the departrnent or in-house mentor. a group of fiesh stutlents
can fbrrn a team.

4. The nrarirnLlrn group size is lirnited to four students.
5. In case ol extension of project stage II. the outcomes shoLrld be in the fbnn of product

developtnent/technology transf'er along with patent and copyright / one research publication (LfGC
care listed-iournal/conf-erence). StLrdents can work jointly rvith any government firnding agenc,v or
industn'. In such cases. a detailed project repoft shall be subrnitted after verification b.v the in-
house rnerrtor and industr;-/firndin-e agency rnentor/authority. In case of standalone/non-sponsored
activitl', i.e. u,ithout any firnding agency/indLrstry collaboration, the detailed project report shall be
sLtblrittc'd after veriflcation by the in-house rnentor.

6. If pLrrstring a'l-opic oft-ered by the department or in-house rnentor, tlre outcome of the in-house
internship should inclLrde the publication of a research paper, pref-erably in an SCI/ScopLrs/UCC
care listed/indexed JournaliConference. The detailed project reporl must be submitted and verifled
by the in-hoLrse mentor.

l. All thedesignatedworkshall besubmittedtothedepaftmentintheforrnofareporlinhardbor-rnd
as well as soft copy.

8. Evaluation Scheme:

III. Continuous Assessrnent (A):
a. Each in-house internship activity lvill be reviewed twice in the semester. In the first review.

at least '10% work shall be completed including the Introduction/Scope of the work,
literatLrre survey. problem definition and objectives. The remaining 60% of work shall be
completed in the second review including implementations. key findings. publications
&/patenting &/copyright &/ product development etc.

b. A logbook of the r.r,ork done must be maintained by each group.

IV. End Senrester Examination(c): Departmental committee appointed by The
Head

(lncluding an in-house mentor & tr,vo senior faculties) will evaluate in-house
Internship as per Tables 8, 9. 10.11 & 12.
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I 0) Assessrnent Forrnats:

Table 8. Log Book Format

Week

(Start Date: End

Date)

Work Done Sign of in-house

mentor
Sign of'

Coordinator

Table 9. First Review

Topic
Identif'ication &

Validation
(5 Marks)

Literature Survey ( l0
Marks)

Problern Deflnition
(5 Marks)

Objectives

(5 Marks)

Table 10. Second Revierv ( Objectives given by department/in-house mentor)

Irnplementation

(5 Marks)

Publications

(10 Marks)

Presentation

(5 Marks)
Repon

(5 Marks)

Table 11. Second Review (in-house internship)

Product

Developm ent/Technology

Transfer

(10 Marks)

Publ icati on/Patent/Startup/com pany

registration

(10 Marks)

Presentation & Reporl
(5 Marks)

Table 12. End Semester Examination

Topic
Identification
& Validation

(5 Marks)

Literature

Survey &
Problem

Definition
(5 Marks)

Objectives &
Im plem entation/Product

Development

(5 Marks)

Presentation

(5 Marks)
Report,

Publications/
Patent/IPR

documents

(5 Marks)
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