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BACHELOR OF TECHNOLOGY (CIVIL ENGINEERING)

VISION

To emergeasa nationallyrecognizedcentreof excellencen the scienceand application
of civil engineeringfuelled by a rigorousand dynamicacademigprogrammenurturing
researchand developmentin cutting edge areas,with strong emphasison Industry
linkagesby way of renderingstateof the art consultancyservices.

MISSION

To impart quality civil engineeringeducationattunedto the needsof the Industrywith
emphasion practicalexposureaidedby well equippedaboratorieswhich in turn feeda
vigorous researchand developmentprogrammein addition to creatingcapabilitiesfor

industrialconsultancy.

PROGRAMME EDUCATION OBJECTIVES
1. To train the students gbat they can work and contribute to the infrastructure development

projects being undertaken by Govt. and private or any other sector companies.

2. To train students in such a way that they can pursue higher studies and can contribute to
the teaching profegs/ research and development of civil engineering and other allied
fields.

3. To train students in a manner that they should function effectively in the multicultural and
multidisciplinary groups for the sustainable development and growth of civil engigeerin

projects and profession.



Third Semester

Fourth Semester

Teaching Schemefor B.Tech.

S. CourseNo. | CourseTitle Periods Credits Contact
No. Hours
L | T/|P/D
1. HMX-201 | Engineeringeconomics 310] 0 3 HM,3
andIndustrial
Management
2. MAX-201 | Mathematics Il 311 0 4 BS,4
3. CEX-201 | Fluid Mechanics 3|1 0 4 ESA4
4. CEX-203 | Civil Engineering 310]| 0 3 3
Materials
5. CEX-205 | ConcreteTechnology 3/10] 0 3 3
6. CEX-207 | Strengthof Materials 3|1 1] 0 4 4
7. CEX-221 | Fluid Mechanics O] O 2 1 ESA,2
Laboratory
8. CEX-223 | ConcreteTechnology 0| 0] 2 1 2
Laboratory
TOTAL 23 25
S. CourseNo. | CourseTitle Periods Credits Contact
No. L|T| P/D Hours
1. HMX-304 | HumanResource | 3 | O 0 3 HM, 3
Managemenand
Industrial
Relations
2. MAX-206 | Numerical 3|1 0 4 BS,4
Methods
3. CEX-202 Structural 311 0 4 4
Analysis|
4, CEX-204 Environmental 3|11 0 4 ESA,4
Engineering
5. CEX-206 EarthSciences 3|10 0 3 ESA,3
6. CEX-208 Surveying 3|1 0 4 4
7. CEX-222 Surveying 0O 2 1 2
Laboratory
8. CEX-224 Structural 0|0 2 1 2
Analysis|
Laboratory
TOTAL 24 26




Fifth Semester

S. Course CourseTitle Periods Credits Contact
No. | No. L|T| P/D Hours
1. CEX-301 | Designof 311 0 4 4
Concrete
Structured
2. CEX-303 | Designof Steel 3|11 0 4 4
Structured
3. CEX-305 | Soil Mechanics 3|1 0 4 4
4, CEX-307 | Structural 3|1 0 4 4
Analysisll
5. CEX-309 | Building 310 0 3 3
Construction
6. CEX-311 | Irrigation 3|0 0 3 3
Engineering
7. CEX-321 | Soil Mechanics 0|0 2 1 2
Laboratory
8. CEX-323 | BuildingDrawing | 0 | O 2 1 2
TOTAL 24 26




Sixth Semester

S. Course | CourseTitle Periods | Credits Contact

No. | No. L |T|P/ID Hours

1. CEX-302 | FoundatiorEngineeringl 3 | 1| 0 4 4

2. CEX-304 | Designof Concrete 30| 0 3 3
Structured|

3. CEX-306 | HighwayandTraffic 31| 0 4 4
Engineering

4. CEX- DepartmentaElectivel | 3| 0| O 3 3

5 CEX-308 | Elementsof Earthquake] 3 | 1 | O 4 4
Engineering

6. CEX-310 | Designof Hydraulic 310]| 2 4 5
Structures

7. CEX-322 | ConcreteStructures O[O0 2 1 2
Drawing|

8. CEX-324 | HighwayandTraffic 0|l0]| 2 1 2
Engineering_aboratory

9. CEX-326 | * SurveyCamp 2 -

TOTAL 26 27

* 2-3 weeksSurve

station/institutaafter4 /5 semester.

yGampwill be heldduringsummervacation/wintewvacationin hill

SeventhSemester

S. Course | CourseTitle Periods Credits | ContactHours

No. | No. L| T]|PD

1. CEX-401 | Estimatingand 3(1|0 4 4
Costing

2. CEX-403 | Railway,Airportand | 3 | 0| O 3 3
HarbourEngineering

3. CEX-405 | Environmental 3101] 0 3 3
Engineeringll

4. CEX- Departmental 310] 0 3 3
Electivell

5. CEX- Departmental 310] 0 3 3
Electivelll

6. ID OpenElectivel 3/0] 0 3 3

7. CEX- *Industrial Practical 4 -
Training

8. CEX-400 | Project(Phasd) 0[O0 O 2 4

9. CEX-421 | Environmental O[O0 2 1 2
Engineering
Laboratory

TOTAL 26 25

* IndustrialTrainingwill beheldin summervacationsafter6” semester.




Eighth Semester

S. Course | CourseTitle Periods Credits | ContactHours
No. | No. L | T|P/D
1. CEX-402 | Construction 311 0 4 4
Management
2 CEX-404 | Designof Steel 30| 0 3 3
Structured|
3. CEX- Departmental 30| 0 3 3
ElectivelV
4. CEX- Departmental 310 0 3 3
ElectiveV
5. ID OpenElectivell 3/0| 0 3 3
6 CEX-422 | SteelDrawing 0|l 0] 2 1 2
7. CEX-400 | Project(Phasdl) 0|0] O 4 8
TOTAL 21 26
LIST OF DEPARTMENTAL ELECTIVES:
Elective | (Sixth Semester)
S. Course CourseTitle Periods Credits
No. | No.
L | T P/D
1. CEX-332 | PlasticAnalysisof Structures 3]0 0 3
2. CEX-334 | StructuralAnalysislIl 31|10 0 3
3. CEX-336 | HydrologyandDams 3]0 0 3
4. CEX-338 | AdvancedCivil Engineering 310 0 3
Materials
5. CEX-340 | Elementsof RemoteSensingand 3]0 0 3
GIS
Electivell & Ill (SeventhSemester)
S. Course CourseTitle Periods Credits
No. | No.
L|T| P/ID
1. CEX-431 | AdvancedroundatiorEngineering| 3 | 0 0 3
2. CEX-433 | EcologyandEnvironment. 310 0 3
3. CEX-435 | IndustrialStructures 3]0 0 3
4. CEX-437 | PrestressedConcreteDesign 3]0 0 3
5. CEX-439 | Finite ElementMethodsin 3|10 0 3
Engineering
6. CEX-441 | Architecture& Town Planning 3|10 0 3




ElectivelV & V (Eighth Semester)

S. Course CourseTitle Periods Credits
No. | No.
L|T P/D
1. CEX-432 | Bridge Engineering 3|0 0 3
2. CEX-434 | Soil Dynamics 3|0 0 3
3. CEX-436 | Hydro PowerEngineering 3|0 0 3
4, CEX-438 | SoftwareApplicationsin 3|0 0 3
StructuralEngineering
5. CEX-440 | GroundimprovementandGround | 3 | 0 0 3
Engineering
6. CEX-442 | DisastertManagement 310 0 3
7. CEX-444 | QuantitativeMethodsin Civil 3|10 0 3
Engineering
8. CEX-446 | AdvancedEnvironmental 310 0 3
Engineering
9. CEX-448 | AdvancedConstructiorPractices | 3| 0 0 3




Third Semester

CEX-201 Fluid Mechanics [3104]
Laminar Flow: Navierstokes equationsin cartesian coordinates(no derivation),
meaningof terms,flow betweenparallelplates,stokeslaw, Flow throughporousmedia,
Transitionfrom laminarto turbulentflow.

Boundary Layer Analysis: Assumptionsand concept of boundary layer theory,
Boundarylayer thickness,displacementmomentumé& Energy thickness,laminar and
Turbulent boundary layers on a flat plate, Laminar sullayer, smooth and rough
boundaries,Localandaveragdriction coefficients,Separatiorandcontrol.

Turbulent Flow: Definition of turbulence scaleand intensity, Effects of turbulentflow
in pipes, Equationfor velocity distributionin smoothand rough pipes(no derivation),
Resistanceliagram.

Flow pastimmersedbodies: Dragandlift, deformationDragandpressurelrag,Dragon
a sphere,cylinder and Airfoil, lift-Magnus Effect and circulation, lift on a circular
cylinder.

Uniform flow in open Channels: Flow classifications,basic resistance Equationfor
openchannelflow, Chezy,Manning,Bazinandkutterformulae, Variationof roughness
coefficient, conveyanceand normal depth, Velocity distribution, Most efficient flow
sections Rectangulartrapezoidabndcircular.

Energy and Momentum Principles and Critical Flow: Energyand specificEnergyin
an open channel; critical depth for rectangularand trapezoidalchannels. Alternate
depthsapplicationsf specificEnergyto transitionsandbroadcrestedveirs. Momentum
andspecificforcein openchannefflow.

Gradually Varied Flow: Differential Equation of water surface profile; limitation,
propertiesandclassificationof waterandsurfaceprofileswith examples.Computatiorof
watersurfaceprofile by graphical,numericalandanalyticalapproaches.

Hydraulic Jump and Surges: Theory of Jump, Elementsof jump in a rectangular
channellengthand heightof jump, locationof jump, Energydissipationand otheruses.

Surgeasamovinghydraulicjump. Positiveandnegativesurges

BooksRecommended:
1. MasseyB S, Me ¢ h afrFil @ s,EHLBSOVan NostrandReinholdCo. Ltd., U. K,
1998.



2. StreeterV L, Wylie E B andBedfordK W, A F |1 Mé d h a McGrasvblill, New
York, 2001.

3. KumarD S,i F| Me dh a rSiKckataria& SonsPublishersNew Delhi, 1998.

4. Subramany&, fi T h eand Application of Fluid Me ¢ h a matadvie@raw Hill,
New Delhi 2001.

5. WhiteFM, i F1 Mé ad h a M¢cGecaw ldill, New York, 1997.

CEX-203 Civil Engineering Materials [3003]
Building Stones: General,Uses of stones,natural bed of stones,qualities of a good
building stone,deteriorationof stones preservatiorof stones artificial stones,common
building stonesof India andtheir uses.

Bricks: General,Compositionof good brick earth,Harmful ingredientsin brick earth,
gualitiesof goodbricks, testsfor bricks, classificationof bricks.

Lime: General,somedefinitions calcination,Hydraulicity, setting, slacking, sourcesof
lime, classificatiorof limes, usesof lime, testsfor limestones.

Cement: Constituent®f CementManufactureof Portlandcement

Timber: Definition, , structureof atree,, seasonin@f timber, marketformsof timber.
-Mortarsandplasters

-Glassfor building

-Paintsandvarnisheswhite washing,colourwashinganddistempering
-Industrialtimberproducts

-Concreteblocks

-Constructiorchemicals

Recycling of Materials: Usesand benefitsof recycling of materialssuchas Fly ash,
Lime stone powder, Metakaolin, Silica fume, Blast furnace slag etc. in concrete.
Introductionto useof recycledaggregates concrete.

BooksRecommended:

1. Rangwale&S5C,A En g i nneaetr e r@hgaota® ublishingHouse, Anand,2000.
2. GhoseD N, i Ma t eof G oanl sst r TamMdGawHill, New Delhi, 2003.
3. Varghesefi Bu i IMa it e gPireaticesiadl of India, New Delhi. 2005.

4. NevileAM,A Pr o padC€a n @ rPearserifublishersNew Delhi, 2004.

CEX-205 Concrete Technology [3003]
Introduction: Concreteasa Structuralmaterial,constituenimaterialsof concrete.



Cement: Types of cements,basic chemistry, heat of hydration, Testing of cement:
Fineness,consistency,setting times, strength, types of Portland cements,expansive
cementspozzolanas.

Aggregates: Classification of aggregates,Mechanical properties: Bond, strength,
toughnesshardnessphysical Properties,Specific Gravity, Bulk density, porosity and
absorption Moisture content,bulking of sand,sieveanalysis,finenessmodulus,grading
of aggregatemaximumaggregatesize.

Mix Design: Factorgo be consideredwater/cementatio, durability, workability, cement
andaggregateontent,Designof mix by IS CodeMethod.

Physical Properties of Fresh Concrete: Workability: factors affecting, methodsof
determinatiorof workability, Densityof freshconcrete.

Mixing, Handling, Placing & compaction of concrete: Mixers, mixing time, ready
mixed concrete pumpedconcreteyibrationof concretejnternal& externalvibrators,re-
vibration, shotcrete.

Strength of concrete: Porosity,Gel/spaceatio, Total voidsin concretefactorsaffecting
strength:Water/cementatio, relation betweentensile & compressivestrengthsjpondto
reinforcement.

Permeability and Durability: Permeability, sulphate attack, action of frost, frost

resistanceoncrete.

BooksRecommended:

1. Neville A M and BrookesJ J, i C o n cTreecthen oPReargpyPablishers,New
Delhi,1994.

Nevile AM,A Pr o pad @ & n @ PearserifublishersNew Delhi, 2004.
GambhirM L, i C o n cT're &€ th en oTataMgGrawHill, New Delhi, 1995.
ShettyM S,fi C o n cTre &€ th e 0Sl. Ghang&oCompanyNew Delhi, 2002.

Mehta P K, i Mi c r o s bfrCuwamtcu fediare ©oncrete Institute and ACC,
Bombay,1997.

ok~ 0N

CEX-207 Strength of Materials [3104]
Simple stressesand strains: Conceptof stressandstrain: St. Venantsprinciple of stress
and strain diagram,H o o k law) ¥ 0 u n mdilslus, Poissonratio, stressat a point,
stressesand strains in bars subjectedto axial loading, Modulus of elasticity, stress

producedin compoundbars subject to axial loading, Temperaturestressand strain



calculationsdueto applicationsof axial loadsand variationof temperaturen singleand
compoundwalls.

Compound stressesand strains: Two dimensionalkystem stressat a point on a plane,
principal stressesnd principal planes,M o h rciicle of stressellipse of stressandtheir
applications,Two dimensionaktressstrainsystem principal strainsand principal axis of
strain,circle of strainandellipseof strain,Relationshipbetweerelasticconstants.
Bending moment and shear force diagrams: Bending moment and shear force
diagrams,S F and B M definitions. BM and SF diagramsfor cantilevers,Simply
supportedand fixed beamswith or without overhangsand calculationof maximumBM
and SF andthe point of contraflexure under: Concentratedoads,Uniformly distributed
loadsover the whole spanor part of span,combinationof concentratedoads (two or
three)anduniformly distributedloads,uniformly varying loads,applicationof moments.
Theory of bending stresses:Assumptionsin the simple bendingtheory, derivation of
formula: its application to beams of rectangular, circular and channel sections,
composite/fletchetbeamspendingandshearstressesn compositebeams.

Torsion: Derivation of torsion equationand its assumptions. Applications of the
equationof the hollow and solid circular shaftstorsionalrigidity, combinedtorsionand
bendingof circular shaftsprincipal stressand maximumshearstressesindercombined
loadingof bendingandtorsion,analysisof closecoiled-helicalsprings.

Thin cylinders and spheres: Derivation of formulae and calculationsof hoop stress
longitudinal stressin a cylinder, and spheresubjectedto internal pressuresncreasein
Diameterandvolume.

Columns and struts: Columnsunderuni-axial load, Buckling of Columns,Slenderness
ratio and conditions.Derivationsof E u | dormaila for elasticbuckling load, equivalent
length,RankineG o r d emmpidicalformula.

Strain energy: Energyof dilation anddistortion,resiliencestressdueto suddenlyapplied
loads,Ca s t i gtHeoremMa@ & sv ethedremsf reciprocaldeflection.

Theories of Failure: Maximum principal stresstheory, maximumshearstress,theory,
maximum strain energy theory, maximum shear strain energy theory, graphical
representatiorand derivation of equationfor eachand their applicationto problems

relatingto two dimensionabtresssystemsonly.

Books Recommended:
1. PytelA HandSingerFL, i St r efiMatt le r 4" &ditisngHarperCollins, New
Delhi, 1987.
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BeerP F andJohnstonJr)ER, i Me ¢ h afMia ¢ £ r Sl \erdsiengrataMcGraw
Hill, India, 2001.

TimoshenkoS P andYoungD H, i E| e noé Strengthof Ma t e r 5" Editiory |
EastWestPressNew Dlehi, 1984.

BediD S, i St r eohN\a the r B“aBdison, Khanna Publishing Company3"™
Edition, New Delhi, 2000.

JindalU C, Al nt r ow wiwenhgthofriMa t e r Galgots Bublsihing Private
Limited 3 Edition, New Delhi, 2001.

CEX-221 Fluid MechanicsLaboratory [0021]

© © N o ok~ w0 NP

10.
11.
12.
13.

To drawflow netfrom Hele-ShawExperiment(flow pasta Circularcylinder)
To studythetransitionfrom laminarto turbulentflow in apipe.
Verification of Stokedaw
To drawflow netby electricalanalogymethod
Determinatiorof Elementsof HydraulicJump.
DischargeX flow profile of abroadcrestedweir.
To determingheviscosityof a givenliquid by capillary-tubeviscometer.
To determineM a n n i co-gffidisnt of roughnesg$or the bedof a givenflume.
To measurehe velocity distributionin a rectangulaflume andto determinethe
energyandmomentuncorrectionfactors.
To calibratea currentmeter.
To studytheflow overahumpplacedin anopenchannel.
Demonstratiorof surgesn anopenchannel.

Demonstratiorof forcedvortex.

CEX-223 Concrete TechnologyLaboratory [0021]

© © N o g b~ w0 NP

StandardConsistencyf cement.

Initial andfinal settingtime of cement.

Soundnessf cement.

SpecificGravity of Cement.

Compressivé&trengthof Cement.
WaterabsorptiorandSpecificGravity of Fineaggregates.
WaterabsorptiorandSpecificGravity of Coarseaggregates.
Workability of Concreteby Slumpconemethod.

Workability of Concreteby CompactiorFactormethod.

11



10. Workability of Concreteby Vee-Beeconsistometer
11. CompressivandFlexuralStrengthof concrete.

Fourth Semester
MAX -206 Numerical Methods [3104]

Equations: Rootsof algebraictranscendentadquationsSolutionof linear simultaneous
equationdy different methodsusingelimination, iteration,inversion, GaussJordanand
Cor o metlipds. Homogeneousproblems and eigen value problem, Norntlinear
equationsjntgerpolation differentiationand evaluationof single and multiple integrals.
FORTRAN problemsfor solutionof equations.

Finite Difference Technique: Initial and boundaryvalue problemsof ordinary and
partialdifferentialequations,Solutionof varioustypesof plates.

New Marks Methods: Solution of determinateand indeterminatestructuresby using
Newmarksprocedure.(Beams columns. Beamon ElasticFoundationsPlates).
Statistical Methods: Methodsof correlationandregressioranalysis. Fortranprogramme
for fitting a polynomialequationby leastsquares.

Initial Value Problems: Galerk n methodof leastsquares. Initial value problemby

collocationpoints,Runngekuttamethodandits Fortranprogram.

BooksRecommended:

1. SastrySS,fi | nt r oMethadsob MugnericalA n a | y3r§ EdsPenticeHall of
India Pvt. Limited , New Delhi, 1999.

2. SchillingR J,HarriesSL, i A p p NumeridalMethods for Engineerg Using
MATLAB andC ) ®homsn AsiaPvt. Limited, Singapore2002.

3. GeraldC F, Wheatley P O, i Applied NumericalA n a | y58 Ed¢Fivst ISE Reprint)
Addisoni WesleyPublishingCompany,1998.

4. ChapraSC, CanaleR P,iNumericalMethodsfor En g i n 2"%Ed. MoGraw
Hill, Singapore 1990.

5. GuptaSK, iNumericalMethodsfor E n g i n sté&dit®mNew Age International
PrivateLimited, New Delhi, 1998.

12



CEX-202 Structural AnalysisT | [3104]
Introduction: Need of analysis, techniquesof structural idealization, basic tools of
analysis reactionan structure notationsandsign conventionsfreei bodydiagramsstatic
determinacystability of structuresprinciple of superpositionloadson structures.

Plane Trusses: Introduction, memberarrangementn a truss, stability and determinacy,
roof and bridge trusses analysisof trussesnotationsand sign conventions equationsof
condition,zeroloadtest,classificationof trusses.

Deflection of Beams: Introduction, direct integration method, momenti areamethod,
conjugatebeammethod,Principleof virtual work, unit loadmethodB e t law,Ma&x we |l | 0's
law,Ca st i gtHeoreann o 6 s

Combined Bending and Axial Loads: Introduction,limit of eccentricityfor no tension

in the section,coreof the section,middlethird rule, wind pressuren chimneys forceson
dams.

Rolling Loads Introductionto rolling loadsand influencelines, Determinationof shear
force, bendingmomentat a sectionand absoluteshearforce andbendingmomentdueto
singlepoint load, uniformly distributedload, severapoint loadsetc.

Influence lines: Introduction,moving loads,influencelines, influencelines for reactions,
shearforce and bending moment, influence lines for beams,girders with floor beams,
trussesaandarchesabsolutemaximumB. M. & S.F, Muller BreslauPrinciple

Arches: Introduction, curved beams,arch versusa beam, three hinged arch, moment,
shearsandnormalthrustin threehingedarches

Cables and SuspensionBridges: Introduction,shapeof a loadedcable,cablecarrying
point loadsand UDL, cableswith endsat different level, cablesubjectedo temperature
stressessuspensiomridgewith two hingedandthreehingedstiffeninggirders,influence
lines.

Statically determinate spaceTrusses:

Concurrent forces in space, moment of force, constraint of point in space,tension

coefficientmethod,simplespacearussesmethodof sections.

Books Recommended:

1. Utku S,NorrisCH andWilbur JB, i E | e m&muctaralAyalysis,McGrawHill,
New York, 1990.

2. JainAK, i El e memmuctaraldyn a | WemChand& Brothers,Roorkee 1990.

3. ReddyC S, fi B a StiuaturalA n a | yaaMsGvawHill, New Delhi, 2003.

4. HibbelerC,ii St r uAn aulr YshrsaRublishersNew Delhi, 2002.
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5. PunmiaB C, JainA K andJainA K i T h eobdStryctures'Luxmi Publications,
2000.

CEX-204 Environmental Engineering- | [3104]

Public Water Supply: Beneficial usesof water, water demand,per capita demand,
variation in demand,causesdetectionand preventionof wastageof water, population
forecasting.

Sourcesof Water Supply: Surfaceand undergroundsourcesyelationanddevelopment
of sourcein r/o quality and quantity of water, developmenof wells. Storagereservoir
balancingandservicestorage capacitydeterminatiorby masscurvesmethod. Intakeand
transmissiorsystem:distribution systemsnetwork design. Hydrology principles,zones
of undergroundwater.

Quality and Examination of Water: Necessityfor examinationof water impuritiesin
water.Samplingof water,physical,chemical& bacteriologicafjuality for domestiowvater
supply. Drinking waterquality standardsindcriteria.

Water Supply and Drainage of Buildings: Systemof watersupplyhouseconnections,
metering,internal distribution, sanitaryfittings, pipe joints, different typesof pipesand
pipesmaterials.

Water Treatment: Unit operationsin water treatment,screeningplain sedimentation
tank andits theory, sedimentationaidedwith coagulationdesignof sedimentatiorank,
flocculationsandfiltration, rapid gravity filter, pressurdilters, disinfections;Necessary;
requirements of a disinfectant, methods, of disinfecting, different practices of
chlorination.

Miscellaneous Methods of Water Treatment: Aerial colour, odors & Taster from
water, control, removal of iron & manganesdrom water softening processespase

exchanggrocessswimmingpool watertreatment.

BooksRecommended:

1. GargSK, i Wa tSupplyE n g i n eVelrl iKnagnaPublishersNew Delhi, 2003.

2. RajuB SN, i Wa and@a s t e wataMe@rawHill, New Delhi, 1997.

3. PeavyH SandRoveD R,i En v i r oEmgei nnt eddtGrawHgl,oNew Delhi,
2003.

4. PunmiaB C,i Wa SepplyE n g i n elaxmi Poldioation,New Delhi, 2002.

5. Birdie GS,A Wa Supply& SanitaryE n g i n e BhanpatRgi@ublicationsNew
Delhi, 2003.

14



CEX-206 Earth Sciences [3003]
General Geology: Divisions of geology, Importanceof EngineeringGeology versus

geologyappliedto Civil Engineeringpractices. Weatheringdefinition typesand effect.
Geologicalworks of  rivers, wind, glaciersas agentsof erosion, transportationand
depositionyesultingfeaturesandengineeringmportance.

Rocks and Minerals: Minerals,their identificationand physicalpropertiesof minerals,
igneous, sedimentary and metamorphic rocks, their formation and structures.
Classificationof rocksfor engineeringourpose.RockqualitydesignatioRQD).
Structural Geology: Brief ideaaboutstratification, apparentdip, true dip, strike and
unconformities.

Folds: Definition, partsof afold, classificationcauseselationto engineeringpperations.
Faults: Definition, partsof afault, classificationcauserelationto engineeringourposes.
Joints:  Definition, attitude, joint set, joint systems, classification in relation to
engineeringperations.

Engineering Geology: Geological considerationsin the Engineering Projects like
tunnels, highways, foundations, dams, and reservoirs. Earthquake. Definition,
terminology, earthquakewaves, intensity, recording of earthquake seismic zonesin
India, factorsto be considerecandmethodsn earthquakeroof construction.

Earth movements: Landslides and land subsidence, elementary idea about
classifications factors causinglandslidesand land subsidencepreventivemeasuresike
relatingwalls, slopetreatmentchemicalstabilizationanddrainagecontrol.

Engineering Properties of Rocks and Laboratory Measurement: Uniaxial
compressionests,tensiletests,permeabilitytest, sheartests,effect of size and shapeof
specimenand rate of testing. Confining pressure stressstrain curvesof typical rocks.
Strengthof intactandfissuredrocks,effect of anisotropyjnfluenceof effect of porefluid
typeinstauratiorandtemperature.

In-situ determination of Engineering Properties of Rock Masses:Necessityof in-situ
test, uniaxial load testsin tunnelsand openexcavation,cabletests,flat jack test, shear
test, pressurdunneltest. Simple methodsof determiningin-situ stresseshorehole over
coringtechniqueboreholedeformationgauges.

Improvement in Properties of Rock Masses: Pressuregrouting for damsand tunnels,

rock reinforcementrock bolting.

15



Books Recommended:
1. GoodmarRE, Al nt r otdRockMe o h a rloheWiley & Sons,New York,
1989.

2. Jagued C andCookN GW, /i F o u n d af Raclovieaclh a 8"ied., €kapmar&
Hall London,1979.

3. LamaR D and VutukuriV S with Saluja S S, H a nott eindMechanicalProperties
of R o ¢ Wdsd to IV, TransTechPublicationsRockport,MA.

4. AroraD S, ATextBookof Ge o | dviahindraCapitalPublishersChandigarh,
1988.

5. SinghP,ii En g i naadGeneralge o | &.KyKatariaandSons ,New Delhi,
1992.

CEX-208 Surveying [3104]
Introduction: Definition, classificationof surveys,principle, distortedor shrunkscales,

precisionin surveying.

Chain Surveying: Instrumentsfor measuringdistanceschains,tapes,rangingi direct
indirect, methodsof chaining,folding and openingof chain, chainingon sloping ground,
errors in chaining, corrections for linear measurements,Obstacle in chaining,
reconnaissancetationselection,Triangulation,Baseline measurementimiting lengthof
offsets,field notes.

CompassSurveying: Instrumentausedin traversing,bearingsmeridians,declination, dip
of magneticneedle pearingof linesfrom includedanglesocal attraction closingerrorand
its removal.

Plane Table Surveying: Introduction to plane table surveying, principle, instruments,
working operations settingup the planetable, centering leveling, orientation,methodsof
planetablesurvey,two andthreepoint problemsL e h maRuleesrors.

Levelling: Definitions of terms used in levelling, different types of levels, parallax,
adjustmentsbenchmarks,classificationof levelling, bookingandreducingthe levels,rise
and fall method, line of collimation method, errorsin leveling, permanentadjustments,
correctionsto curvatureand refraction, setting out grades,longitudinal leveling, profile
leveling. AutomaticLevels.

Contouring: Definition, representatiorof reliefs, horizontal equivalent,contourinterval,
characteristicsof contours, methodsof contouring, contour gradient, Interpolation of

contours, usesof contourmaps.
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Theodolite: Types of theodolites, measuremenbf angles, temporary and permanent
adjustments, closed & open traverse, consecutive and independent co-ordinates,
advantagesand disadvantagesf traversing, Latitudes and Departures,closing error,

Bowditch& TransitRules,Galestraverseable, Different casef omittedmeasurements.

BooksRecommended:

1. PunmiaBC,A Su r v eWwlil & gLaxmiPublicationsPvt.Ltd., New Delhi, 2002.

2. KanetkarT PandKulkarniSV, i S u r v angli envge Yol. I&g1dVG Prakashan,
Pune,1994.

3. BasakN N, Su r vanglienvge TataMagsaw Hill, New Delhi, 2000.

4. AgorR,i Sur v eKhanmagublishersNew Delhi, 1998.

5. VenkataramialC, i AlextBookof S u r v e Yniversityd’ressHyderabad1998.

CEX-222 Surveying Laboratory [0021]
1. Torangealine betweertwo stations.
Plotting of detailsin chainsurvey.

Plotting of traversewith a compass.

hr w N

To determinethe reducedlievels of stationsby heightof instrumentandrise and fall

method.

5. Plotting of details using plane table by method of intersectionand method of
radiation.

6. Temporaryandpermanenadjustment®f a Theodilite.

7. Measuremenbf horizontalanglesusing a Theodilite by methodof repetitionand
methodof reiteration.

8. TraverseadjustmenusingG a | teasa@etable.

CEX-224 Structural Analysis- | Laboratory [0021]
To determingheflexuralrigidity of agivenbeam.
To verify the momentareatheoremdor slopeanddeflectionof a givenbeam.

Deflectionof a simply supportecbeamandverificationof Clark-Maxwell theorem.
Deflectionof staticallydeterminatgoin jointedtruss.

Studyof behaviourof columnsandstrutswith differentendconditions.

1
2
3
4. Experimentn curvedbeam.
5
6
7. Experimentonthreehingedarch.
8

Experimenton two-hingedarch.
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10.
11.
12.

Forcesin memberof redundanframes.
Deflectionof a fixed beamandinfluenceline for reactions.

Deflectionstudiesfor a continuousheamandinfluenceline for reactions.

Unsymmetricabendingof a cantileverbeam.
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Fifth Semester

CEX-301 Designof Concrete Structures i | [3104]

Introduction: Plain and ReinforcedConcrete Objectivesof design.Structuralsystems.
Introductionto designphilosophies.

Analysis of Beams: Working StressMethod, Assumptionanadein theoryof reinforced
concreteconstruction,momentof resistanceof singly, doubly reinforced and flanged
beams.

Limit State Method: Assumptionsn analysisAnalysisof singly anddoublyreinforced
rectangulasections Analysisof singly reinforcedflangedsections.

Designof Beamsfor flexure: Codalprovisionsfor designasper IS 456:2000according
to working stressandlimit statemethod,Designof singly anddoublyreinforcedsections,
Designof flangedsections.

Designfor Shear,Bond & Torsion: ShearStressesn homogeneougectangulabeams,
critical sectionsdesignshearstrengthof plain concrete Designof shearreinforcement,
Bondstress Anchoragedevelopmentength,bondfailure & bondstrength,

Introduction to torsion in R. C. C. beams,Generalbehaviourin torsion, Design of
sectionssubjectedo torsion,shearandflexure.

Designof Slabs: OneWay andtwo-way slabs. Designof slabsectionausinglS method.
Introductionto flat slabs.

Design of Continuous beams and slabs:  Analysis of continuoussystemsGeneral
guidelines& Codal provisionsdesignand detaileddrawingsof continuousbeamsand
slabs.

Design of columns: Classificationand effective lengthof columns,codalrequirements,
Analysis and designof sectionssubjectedto axial loading and axial loading combined
with bendingmoment.

Design of Isolated Footings: Typesof footings, soil pressureunder footings, General
designconsiderationsand Codal provisions.Designof isolated,square rectangularand
circularfootings. Designof footingssubjectedo eccentridoads.

Staircases: Typesof staircasedpadson stairs,Designof differenttypesof staircases.
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Books Recommended:

1. PillaiU. andMenonD.,i Re i n Cancrete® d s i TgtaMcGraw Hill,
New Delhi 2003.

2. JainAK., i Li StatdDesignof R.C.C.St r u c NemChargl® Sons,
Roorkee 2002.

3. Varghesdi L i S8tataDesignof ReinforcedC o n ¢ rPeentiegdall of India,
New Delhi 2003.

4. Dayaratnan®.,fi D e sof ReinforcedC o n ¢ rOgford&dBH Publishers,
New Delhi 2002.

5. ChandraR.,fi L i 8BtatdDesignof ReinforcedC o n ¢ rSaandardook House,

New Delhi 2002.

CEX-303 Designof SteelStructures - | [3104]

Riveted & Welded Joints: Rivetsandriveting, stressesn rivets, strengthand failure of
riveted joints, Riveted joints in framed structures,Types of welds and welded joints,
stresse@ welds,designof welds,eccentricallyjloadedweldedjoints

Tension Members: Typesof tensionmembersnetandgrossareas permissiblestresses.
Designof memberssubjectedo axial loads,combinedbendingmomentsandaxial loads,
lug angles.TensionSplice

CompressionMembers: Failure modesof columns,end conditionsand effective length
of columns,variousempirical formulae. IS codeformula, Generalcodal provisionsfor
designof compressioomembersBuilt up compressioomembers)acing and batteningof
compressiomemberssplicing of compressiommembers.

Column Basesand Foundations: Typesof columnbasesgdesignof slabbase Gussetted
baseandgrillage foundations.

Design of Flexural Members: Failure modespermissiblestressesdesignof laterally
supportecandunsupportedbeamswebcrippling, webbuckling, compoundbeams.
Design of plate Girders: Componentsof a plate girder, basic design assumptions,
stiffenersin plate girders, designof variouscomponentf a weldedand riveted plate
girder.

Roof Trusses: Typesof roof trussedoadson roof trussescalculationof forcesdueto

combinationof differentloads,Designof membersandjoints.
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BooksRecommended

1. ChandraR,ii D e sof SjerlSt r u c $tandaePauhlishingHouse,1999.

2. RaghupathM, fi D e sof SjerlS t r u c TataMc&raveHill, New Delhi, 1998.

3. AryaA SandAjmaniJL, i D e sof SjerlSt r u c NemCleaadBros.
Roorkee,2000.

4. KazimiSM A andJindalR S,fi D e sof SjeelS t r u c RranticeHall ®f India,
New Delhi,1999.

5. DayaratnanP,i D e sof SieelSt r u c WheeleePablishersNew Delhi,
1999.

CEX-305 Soil Mechanics [3104]

Basic Concepts: Definition of soil and soil mechanicscommonsoil problemin Civil
Engineeringfield. Principal typesof soils. Important propertiesof very fine soil i. e.
adsorbedwater, baseexchangeand soil structure. Characteristice®f main clay mineral
groups. Basic definitions in soil mechanics. Weight volume relationship physical
propertienf soils.

Index Properties: Determinationof Index properties,classificationof coarsegrained
soilsandfine grainedsoils.

Permeability and seepage:Conceptof effective stressprinciple. Seepagepressure,
critical hydraulic gradient and quick sand condition, Phreatic Line.  Capillary
phenomenonn soil. Da r clagwdasnd its validity seepagevelicity. Co-efficient of
permeabilityand its determinationaveragepermeabilityof striated soil massFactors
affectingé Kamdbrief discussion.

Compaction: Definition and objectof compactionand conceptof O.M.C. and zero Air
Void Line. Modified proctortest. Factorsaffectingcompaction. Effect of compaction
on soil propertiesandtheir discussion. Field compactionmethodstheir comparisorof
performanceand relative suitability. Field compactive effort.  Field control of
compactiorby proctorneedle.

Consolidation: Definition and object of consolidationdifference betweencompaction
and consolidation. Conceptof various consolidationcharacteristics.e. a,, mv and Cv
primary and secondary consolidation. T e r z a griethod sor onedimensional
consolidation. Consolidationtest. Determinationof Cv from curve fitting methods.
Normally consolidated and over consolidated clays importance of consolidation

settlementn the designof structures.
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Shear Strength: Stressanalysisof a two - dimensionalstresssystemby Mohr circle.

Conceptof pole. Co u | o lavb @ shearstrengthCoulomb - Mohr strengththeory.
Relations between principle stressesat failure Shear strengthtests. Derivation of
S k e mp poeepréssurgparameters.Stressstrainandvolumechangecharacteristicef

sands.

Books Recommended:

1. TerzaghiK andPeckR B, i S amniedhanicsn Engineering? r a ¢ dJohngVileyp
andSons,New York, 1995.
TerzaghiK, i T h e o 1ISelMie ¢ & b oheWiley andSons,New York,
1943.
. RanjanG andRaoASR, i B a andAppliedSoilMe ¢ h a New&geo
InternationalPvt. Ltd., PublishersNew Delhi, 2000.

N

w

4. MurthyV N S, Principlesof Soil Mechanicsand FoundatiorEngineeringi ,
UBSPD,2001.

5. DonaldP.Coduto,"GeotechnicaEngineeringPrinciplesandP r act i ces 0,
PearsorkEducation EasterrEconomyEdition, 2000.
CEX-307 Structural Analysis-l [3104]

Statically Indeterminate Beams and Frames: Introduction, types of supportsreaction
componentsexternalredundancystatically indeterminatebeamsand frames, degreeof
redundancy

Fixed and Continuous Beams: Bendingmomentdiagramsfor fixed beamswith different
loadings, effect of sinking of supports,degreeof fixity at supports,advantagesand
disadvantagesf fixed beams,continuousbeams,Clayperongheoremof three moments,
variouscase®f loadandgeometryof continuousheams.

Slope Deflection Method: Fundamentagquations Applicationsto continuousbeamsand
portalframes sideswayin portalframes.

Moment Distribution Method: Basic propositions,stiffnessof a member,distribution
theorem, carry-over theorem, relative stiffness, distribution factors, applications to
continuousbeams,portal frameswith and without side sway, analysisof multi-storeyed
frames,methodof substituteframe.

Rotation Contribution method: Basic concepts,rotation factor, and application to

continuousheamsportalframesandmultistoriedframes,storyshear.
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Approximate methods of Structural Analysis: Portal method, Cantilever Method,
SubstitutecrameMethod.

Strain Energy: Generalprinciples,strainenergydueto axial loadingand bending,law of
reciprocaldeflections,Ca s t i dfirst thewrend lseamdeflectionsusingCa st i gl i ano
first theorem,minimum strainenergy,C a s t i gskdoratheorénsanalysisof statically
indeterminatdoeamsandportalframes.

Redundant Frames: Orderof redundancyframeswith oneandtwo redundantmembers.

Stresseslueto lack of fit, thetrussedoeam portalframes.

Analysis of two hinged arches

Influence lines for indeterminate Structures: Muller BreslauPrinciple,Influencelines

for shearforce,bendingmomentandreactionsn continuouseamspalancedantilevers

andrigid Frames.

Books Recommended:

ReddyC S,fi B a StiuaturalA n a | yataMsGryawHill, New Delhi, 2003.
WangCK, Al nt er Stractuiala b @ | WMsGrasvblill, 1998.

PunmiaB C,i T h eo6S tyr u c ltuxmi RulslicationsNew Delhi, 1996.
SinhaN C,fi Ad v aTheogyaf St r u c DhanpaRsiBublicationsNew Delhi,
2000.

5. Ramamruthan$ andNarayarR, i T brgof Structue s DhanpatRai& Sons,
New Delhi, 1996.

A w0 DhPE

CEX-309 Building Construction [3003]

Brick Masonry: Definitionsof varioustermsused,bondi definition, need and
scopetypeof bondsi Stretchetbond,Headerbond,EnglishbondandFlemishbonds their
meritsanddemerits. StoneMasonry: Rubbleandashlarsvork.

Hollow block Masonry: Hollow cementconcreteblock masonryand hollow clay block
masonry.

Walls: Types(i) loadbearingand(ii) Non-loadbearingwalls, Thickness considerations.

Damp Proofing: Causeandill 1 effects,preventivemeasures
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Archesand Lintels: Definitionsof varioustermsusedin archesTypesi Flat, segmental,
semii circularandHorsei shoe brick andstonearchestypesof lintels, their meritsand
demerits.

Floors: Constituentsvarious types of floors commonly usedand their suitability for
differentbuildings,constructionatletailsof concreteandterrazzafloors.

Doors and Windows: Locationandsizes typesof Doorsandwindows,Methodof fixing
doorandwindow framein walls, ventilators.

Sloping roofs: Definitions of termsused,woodentrussesi king post and queenpost
truss,steeltrussed fink, fanandnorthlight trussroofs, Jackarchroofs.

Stairs and Staircases:Definition of termsused,Essentialequirementsproportioningof
stepstypesi straightflight, quarterturn, half turn andspiral staircasessamps,escalators
andlifts.

- Footingstypesand details

Miscellaneoustopics (to be covered briefly): Plasteringand Pointing. White washing,
colour washing, distemperingand painting, Scaffolding, underpinningand shoring,

Building Bye-laws.

Books Recommended:

1. Rangwale&SC,A En g i nneaetr & r@hgaota® ublishingHouse,Anand,2000.
2. Bindra& Arora,Ai Bu i ICadinrsd r DhartpatRailPadblications(P) Ltd, New

Delhi, 2003.

3. SinhaS K andJhaJ, A Bu i IChinrsg r KharnnaPublighers New Delhi,
2001.

4. RangawalaS C, i Bu i |Cdoinnsgt r Clatotar®ublshing House, Anand,
1993.

5. GhoseD N, i Ma t eof G oanl sst r TamMaG@mwHbll, New Delhi, 2003.

CEX-311 Irrigation Engineering [3003]

Introduction: Watershedandits managementis relationto hydrologiccycle (in brief),
introductionaboutrain waterharvestingandaboutthe presenneedin Punjab.

Methods of Irrigation:  Advantagesinddisadvantagesf irrigation, waterrequirements
of crops,factorsaffecting water requirementconsumptiveuse of water, water depthor

deltaandcrop relation, Duty of water,relation betweendelta, duty and baseperiod, Soil
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crop relationship and soil fertility, sprinkler Irrigation i advantages& limitations,
Planningand designof springlerirrigation, Drip irrigation i advantages: limitations,
suitability.

CanalIrrigation: Classificationf canals,canalalignment,inundationcanalsBandhara
irrigation, advantagesand disadvantages. Silt theoriesi Kennedy gheory,L ac ey 0 s
theory, Drawbacksin Ke n n e & L @&sc ethedrges, comparisonof L a ¢ eand s
K e n n etbeypries Design of unlined canalsbasedon Kennedy& L a c etlyeories,
suspendedndbedloads.

Lined Canals: Types of lining, selectionof type of lining, economicsof lining,
maintenancef lined canals,silt removal,strengtheningf channelbanks,measurement
of dischargein channelsdesignof lined canalsmethodsof providing drainagebehind
lining.

Lossesin Canals, Water Logging and Drainage: Lossesin canalsevaporationand
seepagewater logging, causesand ill effects of water logging, anti waterlogging
measures. Drainageof land, classificationof drains surface and subsurfacedrains,

designconsideration$or surfacedrains,advantageandmaintenancef tile drains.

Investigation and preparation of irrigation project: Classificationof projects,project
preparationinvestigations,design of works and drawings, conceptsof multi purpose
projects,Major, mediumandminor projects,planningof anirrigation project,economics
& financing of irrigation works documentatiorof projectreport, Presentcutesof water
changedy Irrigation Departmentfrom cultivation.

Tube Well Irrigation: Typesof tube wells strainertype, cavity type and slottedtype.
Type of strainers,aquiclude,aquifer, porosity, uniformity coefficient, specific yield &
specific retention, coefficients of permeability, transmissibilityand storage. Yield or
dischargeof tube well, assumptionsTheim& D u p u forindas. Interferenceof tube
wells with canalor adjoining tube wells, optimum capacity. Duty and delta of a tube
well. Rehabilitationof tubewells.

River Training Works: Objectives,classificationof river training works, design of
guide banks,groynesor spurstheir designand classificationISI Recommendationsf
approachembankmentsand afflux embankmentspitched Islands, artificial cut-offs,
objectsanddesignconsiderations River controlobjectivesandmethods.

Hydrology: Introduction, precipitation, interception, evapetranspiration, infiltration,

runoff.
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BooksRecommended:

1. SinghBharatfi F u n d a rofdrrgat@iEsn g i n eNemChang&Brothers,
Roorkee1975.

2. AroraKR,A | r r iVWptrPower& WaterResourceE n g i n eStandard g 0
PublisherdDistributors,Delhi, 2002.

3. GargSK,A | r r iEggineerimpnHydraulicSt r u ¢ Khannaublishers,
Delhi, 1995.

4. VarshneyGupta& Gupta,ii | r r i Eggineering@nHydraulicSt r u dNema r e 0
Chand& Bros.,Roorkee,1982.

5. AsawaGL, fi | r r iEgnagti i noekileyiEastgroLtd., New Delhi,1993.

CEX-321 Soil MechanicsLaboratory [0021]

List of Experiments

1. Visual Examinationof soil samples. Field identificationtests. Classificationas
perlS Code.
2. Determinatiorof watercontentof soil:

a. By ovendrying method
b. Pycnometemethod

c. CalciumCarbidemethod

3. Determinationof in- situ density by core cutter method and sandreplacement
method.

4. Determinationof Liquid Limit & Plastic Limit by Casagrandeapparatusand
penetrometemethod.

5. Determinatiorof specificgravity of soil solidsby pyconometemethod.

Grain size analysisof given sampleof sandand determinationof coefficient of
uniformity andcoefficientof curvature.
Hydrometeranalysis.
Direct shearteston a givensoil sample.
Unconfinedcompressionestfor fine-grainedsoil.
10.  Triaxial ShearTest.
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11.
12.

13.
14.

Lab vanesheartest

Determinationof permeability by constanthead Methods and variable head

method.

Compactiortest(Proctor)andModified proctortest.Plot of zeroair voidsline.

ConsolidationTest
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CEX-323 Building Drawing [0021]

Drawings(Plan,ElevationsandSection) of

Brick Masonrybondsandjunctions
D.P.C

LintelsandArches

Stairs

DoorsandWindows

Roofs

N o gk~ wbdE

ExpansiorandContractionJoints

Sixth Semester

CEX-302 Foundation Engineering [3104]

Earth Pressure: Termsand symbolsusedfor a retainingwall. Movementof wall and
the lateral earthpressure.R a n k iandeCéosu | o tmdory for lateral earth pressure.
C u | magnaphicalconstructiorandR e b h grapbicalconstruction.

Arching in soil and Braced Cuts: Theoryof Arching, BracedexcavationsPeepcutsin
sand,saturatedsoftto mediumclays.

Soil Investigation: Objectof soil investigationfor new andexistingstructures. Depthof
explorationfor different structures. Spacingof boreholes. Methodsof soil exploration
andrelativemeritsanddemerits.

Stress Distribution: B o u s s i eguiendgfdd a point load, uniformly loadedcircular
and rectangular area, pressuredistribution diagrams. New marks chart and its
construction. Two- to i onemethodof load distribution. Comparisorof Bossinescgnd
Westerguardnalysisfor apointload. Limitationsof elasticformula.

Shallow Foundation: Types of shallow foundations, definitions Terzaghis analysis.
Typesof failures. Factorsaffecting bearingcapacity. Skemptonsequation. B. I. S.
recommendation®r shapedepthandinclination factors. PlateLoad Testand Standard
PenetrationTest. Contact pressuredistribution. Causesof settlementof structures
comparisorof immediateandconsolidationsettlementCalculationof settlemenby plate
load test and Static Cone PenetrationTest data. Allowable settlementof various

structures according to IS Code. Situation most suitable for provision of rafts.
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Proportioningof rafts in sandand clays. Various methodsof designingraft. Floating
foundation.

Pile Foundation : Necessityand usesof piles, classificationof piles. Merits and
demeritsof differenttypesbasedon composition. Typesof pile driving hammers& their
comparison.Effect of pile driving onadjacenground. Useof Engineeringhnewsformula
andHi | doymuls for deerminationof allowableload. Pile Load Test, separatiorof
skin friction and point resistanceusing cyclic pile load test data. RelatedNumerical
problems.

Determinationof point resistanceand frictional resistanceof a single pile by static
formula. Pilesin clay, safeload on afriction andpoint bearingpile. Pile in sandspacing
of pilesin a group, factorsaffecting capacityof a pile group. Efficiency of pile group
bearingcapacityof a pile groupin clay. Settlementof pile groupsin clay and sand
Negativeskin friction.

Stability of Slopes: Necessitycausesf failure of slopes. Stability analysisof infinite
andfinite slopesin sandandclay. T a y | stabililysumberandits utility.

Caissonsand wells: Major areaof useof caissonsAdvantagesanddisadvantagesf open
box and pneumaticcaissons. Essentialpart of a pneumaticcaisson. Componentof a
well. Calculationof allowable bearing pressure. Conditions for stability of a well.
T e r z anplysistor Lateralstability of a well, embeddedn sand. Forcesactingon a
well foundation. Computatiorof scourdepth,Tilts & Shifts.

Machine Foundations: Theory of vibrations, foundations subjectedto vibrations,
determinatiorof dynamicpropertiesof soil, Dynamicanalysisof block foundations.

Books Recommended:

1. PeckR B, HansonwW B andThornburnTH,i Fo u n &Eatgii mmelerthi n g o
Wiley andSonsinc, New York. 1974.

2. DasBM, A Pr i naf FopnbdaticsE n g i n eTdomisamAsia Pteltd,
Singapore2003.

3. BowlesJE,fi F o u n dhmatysisandD e s i Mr@rawHill, New York, 1988.

4. RanjanG andRaoA SR, B a andAppliedSoilMe ¢ h a New®Ageo
InternationalNew Delhi, 2000.

5. MurthyV NS,i Pr i naf $SopMeehanicof FoundatiorEn gi neer i ngo
UBSPD,2001.
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CEX-304 Designof Concrete Structures i I [30 03]

R. C. C. Footings: Designof combinedfootings(TrapezoidahndrectangularPDesignof
Strapfooting andraft foundationsDesignof pilesandpile footings.

Beams curved in plan: Design of semicircularbeamssupportedon three supports.
Designof circularbeamsupportecn symmetricallyplacedcolumns.

Domes: Introductionto different types of domesand shells. Designof sphericaland
conicaldomes. Designof cylindrical shellssupportecbn edgebeams.

Retaining Walls: Design of cantilever and counter fort retaining walls.  Design of
basementvalls.

Water Tanks: Introduction,Designof tanksrestingon ground,undergroundtanksand

elevatedanks.

BooksRecommended:

1. RauNK i Adv abDesighafSt r u c TataMc&mweHill, New Delhi, 2000.

2. VargheséP? C,fi A d v aRemferdedConcreteD e s i PgentigeHall of India,
New Delhi, 2001.

3. DayaratnamP , AdlvancedDesignof ConcreteSt r u ¢ ®xtord andIBH
PublishingCo, Pvt. Ltd., New Delhi, 2002.

4. Syall C,A B e h a YAnalgsisangdDesignof ReinforcedConcretestructural
E | e meSnChand& companyNew Delhi, 2003.

5. MacGregordG,0 Re i n CancretedVidchanicsandD e s i BrenticeHall,
N.J.,New York,1997.

CEX-306 Highway and Traffic Engineering [3104]
Introduction: Importance and role of transportationsystems;different modes of
transportationhistoricaldevelopmenbf roadconstructionHighwayEconomics.
Highway Planning & Project Preparation: Planning surveys, Highway alignment,
Highway Location surveys,soil and material surveys,Highway Projects:drawing and
report.

Highway Geometric Design: crosssectionalelementscamber,sight distancedefinition
analysis of stopping sight and passingsight distances,passingzones. Design of
horizontal alignmentsuper elevation. Extra widening on curves, transition curves.

Designof verticalalignment,gradientsfypesof verticalcurves& their design
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Highway materials and construction: Desirablepropertiesof soil, Road aggregates,
bitumen,cement& cementconcreteashighwaymaterials. Varioustypesof roads& their

constructiorearth roads, gravel roads, W.B.M., bituminous, surface treatment,
penetrationmacadam,premix carpet, bituminous concrete,sheet asphaltand quality
controlduringconstruction.

PavementDesign: Designof flexible andrigid Pavements.

Elementary Traffic Engineering-Traffic Engineeringstudies(speed,volume, O & D,
parking and accident studies), traffic signs, traffic signals, road markings, road
intersectionhighwaylighting.

BooksRecommended:

1. RaoGV, i Pr i ndf TrgndpartatiomndHighwayE n g i n eTataMcGrgwée
Hill,New Delhi, 1996.

2. KhannaSK andJustoCE G, Hi g FEwmay n e Mem{Chamngdandbrothers;
Roorkee2002.

3. BhanotK L, HighwayEngineeringS.Chand& CompanyP) Ltd. New Delhi,
1990.

4. AhujaTD, i Hi g lfEwmay n eStandamBgok HouseDelhi, 1995.

5. KamlaA, i Tr a n s pborrgtiant eiTedahlc@rgweHill, New Delhi, 1993.

CEX-308 Elementsof Earthquake Engineering [3104]
Undamped free vibrations of single degree of freedom systems: Introduction,
definitions, characteristiceof a dynamicproblem,degreesf freedom,N e wt daw 6fs
motion,De A | e mb Rrincipd, ee bodydiagram,derivationsof differential equation
of motion, solution of differential equationof motion, equivalentstiffness of spring
combinationsspringsin seriesspringsin parallel.

Damped free vibrations of single degree of freedom systems: Introduction, types of
damping, free vibrations with viscous damping, overdamped,critically- dampedand
under dampedsystems|ogarithmicdecrementstructuraldamping.

Earthquake Resistant Design Philosophy: Introduction, criteria for earthquake
resistantdesign,principlesof reliable seismicbehaviour,structuralforms for earthquake

resistancegarthquakdorcesversusotherforces.
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Lateral Load Analysis: Idealizationof structuresand selectionof analysis,equivalent
lateralforce conceptsresponsespectrumanalysis seismicforcesasper|S : 189371 1984
and IS : 18931 2002.

Behaviour and Design of Concrete Structures: Characteristicsof concrete and
reinforcingsteel,influenceof bondand anchoragend confinementof concrete Seismic
designanddetailing of reinforcedconcreteand masonrybuildings (IS 13920;1S 13827:
IS 13828;IS 4326) and flexuralstrengthandductility of RC members.

BooksRecommended:

1. PazM, A St r ubyrnamicsaTheoryandC o mp u t @BSPublishiersand
Distributors,New Delhi, 2003.

2. ChopraAK, A St r ulxyt nuar nalblin/itey & Sons,New Delhi, 2002.

3. DowrickD J,A E ar t WResistanesignfor EngineerandAr ¢ hi Jolenc t s O
Wiley & Sons,New York, 2000.

4. PaulayandPriestleyi S e i Besignof ReinforcedConcreteandMasonry
Bui | dJohmWilsycandsons,New York, 1992.

5. RaoSS, 0 Me c Va b r a RdarsorEducationPublishers2004.

CEX-310 Designof Hydraulic Structures [3024]

Dams: Gravity dams,archand buttressdamsand earthendams,also introductionabout
riversandcanalprojectsin Punjab.

Canal Falls: Necessityandlocation,typesof falls andtheir description selectionof type
of falls, principlesof design,designof Sardatype, straightglacisandinglis or baffle wall
falls.

Canal outlets: Essential requirements,classification, criteria for outlet behaviours,
flexibility, proportionality, sensitivity, etc. Details and designof non-modular, semi
modularandmodularoutlets.

Distributory Regulators: Off take alignment, cross regulatorstheir functions and
design,Distributoryheadregulators their functionsanddesign,canalescape.

Cross Drainage Works: Definitions, choice of type, hydraulic designconsiderations.
Aqueductgheir typesanddesign,siphonaqueductsheir typesanddesignconsiderations,
supermpassages;analsiphonsandlevel crossings.

Diversion Head Works: Foundationand investigationscomponenfpartsof a diversion

headwork andtheir designconsiderationssilt controldevices.
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Theory of Seepage:Seepagdorce and exit gradient,salientfeaturesof B | i dCleéps
theory, L a n evéighted Creep theory and K h o s theody Determinationof uplift.
Pressureandfloor thickness.

Designof Weirs Weirs versusbarrage designconsideratiorwith respecto surfaceflow,
hydraulicjump andseepagdow. Designof abarrageor weir.

Energy Dissipation Devices: Use of hydraulic jump in energy dissipation, Factors
affectingdesign typesof energydissipationandtheir hydraulicdesign.

Books Recommended:

1. SharmaSK, it D e sof lgigationSt r u ¢ $. Ghanel& @Gompany(Pvt.) Ltd.,

New Delhi.

2. MurtyCS,i D e sof Mjnor IrrigationandCanalS t r u ¢ WileyEassei_td.
New Delhi.

3. GargSK, A | r r i EggneeringfnHydraulicSt r u ¢ KhannaPublshers,
Delhi,1999.

4. AroraK R, | r r iWpterpawednWaterResource& n g i n eStandard g 0
PublisherdDistributors,Delhi, 2003.
5. AsawaG L, | r r iEgnagti i noekdileyiEastgro_td., New Delhi 2001.

CEX-322 Concrete Structures Drawing-Il [0021]
StructuralDrawings/Reinforcemerdetailingof

R.C.C.Footings
Beamscurvedin plan
Domes

Staircases
RetainingWalls
WaterTanks

S e A

CEX-324 Highway and Traffic Engineering Laboratory [0021]
List of experiments
1. Aggregatecrushingvaluetest.
2. Aggregateattrition test.
3. Impactvaluetest.
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Abrasiontest( D o r & LpHAsgeles)
Soundnestest.

4
5

6. Flakinesgest.
7 Waterabsorption& specificgravity test.
8 LaboratoryC. B. R. test.

9 North Dakotaconetest.

10.  Penetratiorieston bitumen.

11.  Softeningpointtestfor bitumen.

12.  Ductility test.

13.  Specificgravity Test.

14.  Viscositytest.

15.  Flashpointandfire pointtest.

16.  MarshallStabilitytest.
CEX-326 Survey Camp [0002]

The studentswill undergoSurveyCamp(2-3 weeks)during the summervacation/winter
vacationin a hill station/Instituteafter4™ /5™ semester.

SeventhSemester

CEX-401 Estimating and Costing [3104]
Estimates: Types, completeset of estimate,working drawings, site plan, layout plan,

indexplan, plinth area,administrativeapprovaland TechnicalSanction.

0) Estimateof buildings

(i) Estimateof R. C.C.works

(i)  Estimateof slopedroof andsteelstructures

(iv)  Estimateof watersupplyandsanitaryworks

(V) Estimateof roads(a) Earthwork (b) Bridgesandculvertsc) Pavement

(vi)  Estimateof Irrigation works.
Analysis of Rates For earthwork,concreteworks, D. P. C., Brickwork, stonemasonry,
plastering pointing, roadwork, carriageof materials.
Specifications General specification for different classes of building, detailed
specificationdor variousCivil EngineeringNorks.
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Contracts:  Types of contracts,tender, tender notice, tender form, submissionand
openingof tender,earnesmoney,securitymoney,measuremertiook, muster roll,
pieceworkagreemenandwork order
Accounts: Division of accounts, cash, receipts of money, cashbook,temporary
advancejmprestandaccountingprocedure.
Arbitration:  Arbitration, arbitrator and arbitration act, powersof arbitrator, arbitration
awards.
BooksRecommended:
1. ChakrabortiM, i Es t i and@ o sntgPublighedoytheauthor21 B,
Bhabanand&oad,Calcutta,2002.
2. DuttaBN,Ai Est i emdQ@ostingh CiviEn gi n eUBSEP mlgloi sher s o
DistributorsLtd., New Delhi, 1999.
3. BirdieGS,i Est i end®@ 0 sntgDhanpaiRai& Sons,Delhi,1994.
4. KohliD.D.,KohliR. C. , 6 E andC arsatt ii mgyo&, Cémparty,sawd
Delhi,2004
5. SpenceGe d d e r , caBdBublic\Warks Administration,Estimatingand
Cost i ng dublskevsihandolK,1950.

CEX-403 Railway, Airport and Harbour Engineering [3003]
Introduction: History of developmentof Railways, PermanentWay, Requirementof
ideal permanentway, crosssectionsof single and double tracks in embankmentand
cutting.

Points and Crossing: Simple typescurrently in use: points and crossingterminology,
layout plans of simple crossover, turnouts,diamondcrossing, Geometricdesignof a
simpleturn out designof crossings& switches.

Stationsand yards: Selectionof site for stationandyards,differenttypesof stationsand
yardsandtheir layoutsway sidestation,

Permanent way Construction and Maintenance: Laying of track, relaying and
dismantling,maintenancef track.

Signaling and Interlocking: Objectsof signaling, types of signals, Interlocking and
devicesusedin interlocking.

Introduction: Airport classification,classificationof flying activities. Characteristic&
airportsize.

Airport Planning: Types of runway patterns,Running layout effect of metrological

conditions,wind rose,specificationdor runwayclearancesndotherairportutilities.
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Airport Grading & drainage: Generalconsiderationsmasterplan, grading design,
selectivegrading,classificationof excavationdrainageourposes datarequired,drainage
structures materialsdrainagesystem.

Docks and Harbours: Definition, location & layout of docks, classificationof docks
Simple description, frequent dealing with natural and artificial harbour, their
classification& requirement,action of wind, water, tides and lateral drift on harbour

structures.

BooksRecommended:

1. Rangawal&8C,A Ra i Ewg y n eGharataPgblishersAnand,2002.

2. AroraSPand Saxens&5C,i Rai Ewg y n e BharipaiRgi®yblishersNew
Delhi, 2001.

3. KhannaSK, AroraM G andJainSS,fi Ai r Rlaoning& D e s i Ngm@hand
& Bros.,Roorkee2002.

4. HorrenJeff,A Ai r Blanming& De si gn o

5. SrinivasarR andRangwala&SC, A H a r b GharotaRublishersAnand,1999.

CEX-405 Environmental Engineering |l [3003]

Introduction: Terms& definitions, systemsof sanitationandtheir meritsand demerits,
systemof seweragechoice of seweragesystemand suitability to Indian conditions.

Design& planningof a sewagesystem.

Design of Sewers: Quantity of sanitary and storm sewageflow, forms of sewers,
conditionsof flow in sewers,sewersof equivalentsection,self cleansingand limiting
velocity, hydraulicformulasfor flow of seweragen sewersandtheir design.
Construction & Maintenance of Sewers: Sewerappurtenancedylaterials for sewers,
laying of sewers,joints in sewers testingof sewerspipes, Maintenanceoperationsand
precautiorbeforeenteringa sewer. ExcavatingTrenches.

House Drainage: Principlesof housedrainage,traps, Inspectionchamberindian and
Europeantype W. C., Flushing Cisternssoil wasteand antisiphonagepipes, plumbing
systems.

Characteristics & Testing of Sewage: Compositionof sewagesampling, physical&
chemicalanalysisof seweragebiological decompositiorof sewagekinetics of organic

wastestabilization. Populatingequivalent& relativestability.
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Treatment of Sewage:Unit processesf wastewatertreatmentscreensgrit chambers,
detritus tank, skimming tank, greasetraps, sedimentationchemicaltreatment,aerobic
biological treatment, trickling filter (LRTF & HRTF), activated sludge processes,
anaerobidreatmentunits-sludgedigestersandbiogasplants.

Low costwastewater treatment units: OxidationsPondsLagoonsditches septictanks
andimhoff tanks,theory,design,advantage& disadvantages.

SewageDisposal: Dilution, self-purification of streams,oxygendeficiencyof polluted
streams,oxygen sag serve,deoxygenatiorand deoxy genation. Dilution in seawater,
disposalby land treatment. Effluent irrigation and sewagefarming. Sicknessand its

preventivemeasures.

BooksRecommended:
1. PeavyH SandRoweD R,A En v i r obEhmgeinnt eAdLGrawHgdl,oNew
Delhi.  2002.
2. GargSK,A En v i r oEngmearing@l. | | KhannaPublishersNew Delhi,
2003.
3. Birdie G S,A Wa supply& sanitationEngineeringDhanpatRaiPublisher(P)
Ltd., New Delhi, 2003.
4. FairGM andGeyerJC,i Wa tSupply& WasterWaterDi s posal 0. 200 2.
5. Nathanso A, i B a Envimnmentall e ¢ h n oPrentigeffadl of India, New
Delhi. 1999.

CEX- Industrial Practical Training [0004]
Thestudentswill undergopracticaltrainingin the Industry/Academic/Researdhstitute.

CEX-400 Project (Phasel) [0002]

Independenstudyby the studentin anyareaof interestrelatedto civil engineering.

CEX-421 Environmental Engineering Laboratory [0021]

List of Experiments

1. Determinationof Total, suspendeddissolved volatile & fixed residuein a
sewage/watesample.
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Determinatiorof Turbidity.
Estimationof the pH-Value.

Determinatiorof the carbonateBicarbonateandHydroxideAlkalinity.
Determinatiorof the type andExtendof Acidity.

Estimationof the Hardnes®f water(EDTA Method).

Estimationof the chlorideconcentration.

Determinatiorof the Dissolvedoxygenandpercentagsaturation.
Determinatiorof BiochemicalOxygenDemandBOD of wastewater.
Estimationof ChemicalOxygenDemand(COD)
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Eighth Semester

CEX-402 Construction Management [3104]
Introduction: Needof projectplanning& ManagementyalueEngineeringtime valueof
money, constructionscheduleactivity & event,bar chart, milestonechart, uses& draw
backs.

PERT: Constructionof PERT network,time estimate& networkanalysis,forward pass
& backwardpassgeventslack,critical path,datareduction.

CPM: Definitions, network construction,fundamentalrules determinationof project
scheduleactivity time estimatesfloat types,their significancein projectcontrol, critical
path.

Three phaseapplication of CPM: Planningscheduling& controlling, updatinganarrow
diagram time grid diagramresourcescheduling.

Cost analysis & contract: Typesof project cost, cost time relationshipscost slopes,
conductinga crashprogrammegdeterminingthe minimumtotal costof a project.

Factor affecting Selection of equipment. Type of equipment, depreciation cost,
operatingcost,Economiclife of equipmentmaintenancé& repaircost.

Earth Moving Machinery: Tractors& relatedequipment,bulldozers,scraperspPower
shovelsdragline,hoesetc.

Construction Equipment: Grading/ proportioning, batchingmixing, typesof mixers,
concretepumps,placing& compactingconcrete.

Hoisting & Transporting Equipment: Hoists, winches,cranes,belt conveyors,truck
etc.

Books Recommended:

1. SrinathL R, P E R T P MAffiliated EastWestpresyP) Ltd., New
Delhi,1999.

2. ModiPN, i P E BT P MsiandardBook HouseDelhi, 1995.

3. WiestJD, i AManagemenGuideto PERT& C P MirenticeHall of India (P)
Ltd, New Delhi, 1997.

4. PeurifyRL, 1 Co n s t PlancingkEqoipment& Ma n a g e kaGraw Hill
Book companyNew Delhi, 1996.

5. SharmaSC,i Co n s t Equigntent&oitaMa n a g e KhammaPablishers,
Delhi, 1990.
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CEX-404 Designof SteelStructuresill [3003]
Designof Round Tubular Structures: Introduction,roundtubularsectionspermissible
stressestube columnsand compressiormembers tube tensionmembers tubular roof
trussespPesignof tubularbeamsPesignof tubularpurlins.

Design of steelfoot bridge: Introduction,designof flooring, crossgirders,analysisof
N- typetruss,designof variousmemberof truss,designof joints, designof bearings.

Designof completeindustrial building with designof:

a) GantryGirder

b) Columnbracket.

c) Mill bentwith constanimomentof inertia

d) Lateralandlongitudinalbracingfor columnbentetc.
Design of a single track through type Railway Bridge with lattice girders having
parallelchords(for B. G):

a) Designof stringerandstringerbracing

b) Designof crossgirders

c) Designof connectiorbetweerstringerandcrossgirder

d) Designof maingirdersi variousmembersandtheir joints

e) Designof bottomlateralbracingandtop lateralbracing

f) Designof portalbracingandswaybracing

g) Designof bearings rockerandrollers

Books Recommended:

1. AryaA SandAjmaniJL, i De sof SeelSt r u c Nem€Charsd® Bros,
Roorkee,1996.

2. ChandraR,i De sofSgepIS t r u c Yolul & él StandardBook House,
Delhi,1991

3. RazSA /i1 St r ulesignin &tl e delv Age InternationalP) Ltd., New Delhi,
2002

4. RaghupathM, i D e sof SjerlSt r u c TataMc&mveHill Publishing
Companyitd., New Delhi, 1999.

5. DayaratnanP,ii D e sof SieelSt r u c WheeledPabbhers,New Delhi,
2000.
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CEX-422 SteelDrawing

List of Drawings

Detailedworking drawingsfor

Industrialbuildings

SteelFoot Bridgeand ThroughType RailwayBridge

CEX-400 Project (Phasell)

Theindependenstudyof Project(Phasd) will becontinued.
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Departmental Electives:

Elective-l (Sixth Semester)

CEX-332 Plastic Analysis of Structures [3003]
Introduction: Ductility of metals: Concept of plastic design, Overloaded factors,
Ultimate load asdesigncondition.

Analysis of Indeterminate Structures: Hinge formation in indeterminatestructures,
Redistributionof moments Assumptionrmadefor structuresubjectedo bendingonly.
Minimum Weight Design Concept, assumption,Design of frame with prismatic
membersElementsof linear programmingandits applicationto minimumweight design
problems.

Deflection: Assumption, Calculation of deflection at ultimate loads, Permissible
rotations.

SecondaryDesign Considerations Influenceof directload, shearlocal bucking, lateral
bucking, repeated loading and brittle fracture on moment capacity. Design of
eccentricallyloadedcolumns. Problemof incrementalCollapse,Shakedown analysis.

Specialconsiderationgor designof structuresusinglight gaugemetals.

BooksRecommended:

1. NealBG, A P | aviethadsof StructuralA n a | Yhkapnsadall, London,1977.

2. ManikaSelvamV K, i L i Analysisof St r u c DhanpaRsiBublications,
New Delhi, 1997.

3. Arya A SandAjmaniJL, i D e sof SjewlSt r u c Nem€hard® Bros,
Roorkee,1992.

4. ChandraR,A D e sof SierlSt r u c Yolul ’& él StandardBook House Delhi,
1999.

5. M.P.Nielsen,i L i AmnalysisandConcreteP | a s tCRS$Fressy.andon,1998.
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CEX-334 Structural Analysis-1lI [3003]

Review of Determinants and Matrices: Introduction, summation convention,
determinantsandtheir propertiesC r a m aule, anatricesandtheir propertiessolution of
nonhomogeneousquationdy matrix methodsdifferentiationandintegrationof a matrix.
Flexibility method of Analysis: Introduction, method of consistentdeformation,
applicationto pin jointed frames,effect of temperatureand pre-strain, displacementsand
forcesin memberf indeterminatestructuresflexibility matrix of a planemember.
StiffnessMethod of Analysis: Introduction,relationbetweenrslopedeflectionmethodand
stiffness method, choice betweenflexibility and stiffness method, stiffness method for
memberswith relative displacementof supports,analysis of indeterminatestructures,
analysisof pin-Jointedframes.

Computer Applications: Matrix structuralanalysisusing spreadsheet$/S Excel Matrix
CommandsMS Excel procedurefor stiffnessmethodof analysis, analysisof singlespan

beamsgcontinuousheamsplanetrussesaandplaneframes.

Books Recommended:
1. GereW andWeaverJM, i Ma tAnalysisof St r u c €B$PublishersNew
Delhi, 1986.
2. KanchiM B, i Ma tMethadsof StructuralA n a | YWiely EasterrLimited, New
Delhi, 2002.

3. GanjuT N, A Ma tStructuralAnalysisusingS p r e a d SMHePallishingCo.
Ltd. New Delhi,2002.

4. VaziraniV N andRatwaniM M, i A d v a Theogyaf StructuresandMatrix
Me t h &liasnaPublishersNew Delhi, 1995.

5. PanditG SandGuptaSP,i St r uAnalysisAaMatrix Ap p r oTata h 0
McGrawHill, New Delhi, 1994.

CEX-336 Hydrology and Dams [3003]
Introduction, Precipitation: Importance of hydrological data in water resources

planning. The hydrologic cycle. Mechanics of precipitation, types and causes,

measurementby rain gauges, Gauge networks, hyetograph, averaging depth of
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precipitationover the basin, massrainfall curves,intensity durationfrequencycurves,
depthareadurationcurves.

Interception, Evapo-transpiration and infiltration : Factorsaffecting interception.
Evaporatiorfrom freewatersurfacesandfrom land surfaces, transpiration, Evapc
transpiration.

Infiltration -Factors affecting infiltration , rate, infiltration capacity and its
determination.

Runoff: Factorsaffecting runoff, run-off hydrograph,unit hydrographtheory, S-curve
hydrographS y n d synth@étsunit hydrograph.

Peak Flows: Estimation of Peak flow-rational formula, use of unit hydrograph,
frequencyanalysis,G u mb arletbal, designflood and its hydrograph,Principles of
flood routingthrougha reservoirby ISD method(descriptiononly).

Gravity Dams-Non Overflow Section Forcesacting, Stability factors,stresse®n the
facesof dam,Designof profile by the methodof zoning, Elementaryprofile of adam.
Gravity Dams Spillways: Creagersprofiles neglectingvelocity of approach,profile
taking velocity of approachinto account,upstreamnlip andapproachramp, Advantageof
gatedspillways,Dischargecharacteristicef spillways.

Arch and Buttress Dams Classificationof archdamconstantradiusconstantangleand
variable radius types, cylinder theory, expressionrelating central angle and cross
sectionalreaof arch. Typesof buttressdams,advantagesf buttressdams.

Earth Dams Component®f earthdamsandtheir functions,Phreaticine determination
by analyticalandgraphicalmethods.

Books Recommended:

1. Subramany&, i En g i nkeyedrri onfgtalylgGoaw-Hill, New Delhi, 2001.

2. WilsonEM, i En g i nkeyedr ri onEddB8, FrylishLanguageBook
Society/MacmillarEducationLtd. London,1999.

3. RaghunatH M, i Hy d r oWiley g&astérnNew Delhi, 2000.

4. PenceV M, i Hy d r ©PrinciplgsandP r a c tPremtiestdad, New Jersy,,
1998.

5. KaranthK R,ii Hy d r oThtaMg@rawHill, New Delhi 2001.
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CEX-338 Advanced Civil Engineering Materials [3003]
Plastics: Brief history, composition, polymerisation,classificationof plastics, resins,
Moulding compoundsFabrication,propertiesof plastics,usesof plastics,PVC pipesin
building.

Glass: General propertiestypesanduses specialvarietiesof glass.

Timber: Characteristicsidentificationandusesof commonindiantimber i teak,deodar,
shishamgchil, sal, veneersplywood, laminatedooardstheir usesandpropertiesusesand
strengthof bamboo preservatiorof timberagainstfire andweatheretc.
MiscellaneousMaterials: Fly ash,Rubberi types, usesand properties,Heat insulating
materials Soundabsorbentnaterials.

Steel: Market forms, propertiesof mild steeland hard steel, preventive measuredor
corrosion.

Composite Materials: Definition, classification i particulate composites, fibrous
compositespropertiesof fiboresandconventionamaterials.

Unidirectional ~ composites: Introduction, volume fractions, weight fractions,
longitudinalstrengthandstiffness,factorsinfluencinglongitudinal strengthandstiffness,
transversatrengthandstiffness.

Short fiber composites: Introduction, modulusand strengthof short fiber composites,
rubber reinforced composites, Laminated composites- and its applications, Fiber
reinforcedplastics(FRP)andits applications

Mortars: Propertiesand usesof cement,lime and surkhi mortars,proportions,mixing,
uses.

Steelfibrous concrete: Introduction,typesof fibers, propertiesof steelfibrous

concrete.

BooksRecommended:

1. AgarwalB D andBroutman,L J, i AnalysisandPerformancef Fiber
C o mp o sWilay tnteréciencdPublication JohnWiley & sonsNew York, 1980.

2. Rangwale&SC,i En g i nMaetr el rQilgadtad’dblishingHouse,Anand,1985.

3. Weatherhea® G, F RTRe ¢ h n cAppdiagl ceencePublisherd td., London,
1998.

4. RainaK B, A Ci BngirleeringMa t e rTataVcGraw-Hill Publishing
CompanyLtd., New Delhi, 1999.

5. BudinskiK G,i E n g i nMatenals,PrgnticeHall of India, New Delhi, 1985.
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CEX-340 Elementsof Remote Sensingand GIS [3003]
Introduction to Geographic Information System Definitions and relatedterminology,

evolutionof GIS, component®f GIS, approacheo the studyof GIS.

Maps and GIS: Introduction,Map scaleandclassef maps,the mappingprocessplane
coordinate systemsand transformations,geographiccoordinate system of earth, map
projection,georeferencingndtopographianapping.

Digital Representation of Geographic Date: Introduction, databaseand database
managemergystemsrastergeographicaterepresentationjectordatarepresentatiordata
representatioanddataanalysisin GIS.

Raster Basic GIS Data Processing:Introduction,acquiringandhandlingrastergeographic
data,rasterbasedGIS dataanalysis cartographianodeling.

Vector BasedGIS Data Processing:Introduction,Characteristicef vectorbasedGIS data
processingtopologicalandnontopologicalfunctions.

Remote Sensingand GIS: Introduction, Principles of electromagnetiademote sensing,
remote sensing system classifications, imaging characteristics,extraction of metric

informationfrom remotelysensedmagesintegrationof remotesensingandGIS.

BooksRecommended:

1. Lo CPandYoungK W, i C o n cardgechnique®f Geographidnformation
Sy st PHhBvaLtd, NewDelhi, 2002.

2. CampbellB,A | nt r otdRemdtes e n sCBSBublishersk Distributors,
New Delhi,2003.

3. BurroughPA, i Pr i naf GepdraphsdnformationSystemdor Land
Resources\ s s e s sOxferchUniversityPress2003.

4. Duggal SK, i Su r v \élpmer2 grataMcGrawHill, New Delhi, 2004.

5. DonnayJP,i R e m®ehsenxgandUrbanA n a | YBSPabbshers
Distributors,New Delhi,2003.
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Elective-11, 1l (SeventhSemester)

CEX-431 Advanced Foundation Engineering [3003]
Soil exploration Introduction, standardpenetrationtest, dynamiccone penetratiortest,
staticconepenetratiortest, field vanesheartest,large shearbox test, field permeability
test, Geophysical Tests, Dynamics properties of soil planning of soil exploration
programme.

Foundation DesignGeneral Principles: Types of foundations,selectionof type of
foundation basicrequirement®f a foundation,computatiorof loads,Designsteps.
Shallow Foundations: Introduction, bearing capacity of footings, skemptonsbearing
capacity factor, footings on layeredsoils, allowable bearingpressureraft foundations
floating raft, uplift capacityof footing.

Pile Foundations: Introduction, bearing capacity of piles, vertical piles subjectedto
lateralloads,proportioningand designof pile foundationsJateralload capacityof single
pile, batterpiles underlateralload, uplift capacityof piles ultimatelateralload resistance
of apile group.

Drilled Piers: Introduction,currentconstructionmethods,useof Drilled Piers,analysis
anddesignof drilled piers, settlement®f drilled piers, structuraldesignof drilled piers,
laterallyloadeddrilled pier analysis.

Bridge Sub Structures: Definitions, elementsf substructuresnaximumdepthof scour,
depthof foundationallowable bearingpressurejoadsto be considered)ateralstability,
designof pier cap& pier, sinking stresses wells, designof well cap,well staining,well
curb, cuttingedge bottomplug.

SheetPilesand Coffer Dams: Typesof sheetpiles structuresgesignof cantileversheet
pile wall, designof anchoredulkheadsanchoragenethodsdesignof bracedsheetingn
cuts,Designof cellular coffer dams.

Foundation in Expansive Soils: Introduction, Material structure, identification of
expansivesoils, Indian expansivesoils, swell potentialand sewellingpressuretraditional
Indian practice,methodsof foundationan expansivesoils, replacemenof soilsandCNS

concept. Underreamegbile foundationsyemedialmeasure$or crackedbuildings.

a7



Books Recommended:
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1. PeckR B, HansonW B andThornburnTH,A Fo u n &Eatgii mreJelmi ng o
Wiley andSonsinc, New York, 1974.

2. TengWC,i F o u n da ts ii RyentiaeHall of India Pvt. Ltd., New Delhi,
1988.

3. BowlesJE,i F o u n dhmatysisandD e s i Mp@rawHill, New York, 1988.

4. RanjanG andRaoA SR, B a andAppliedSoilMe ¢ h a New®Ageo
InternationPvt. Ltd., PublishersNew Delhi, 2000.

5. SaranS,A An a landBesignofSu b s t r uOxfordi& IBHsPaiblishingCo.
(P) Ltd., New Delhi, 1996.

CEX-433 Ecologyand Environment [3003]

Ecology: introductioni Biosphere,scope,Ecosystem populationregulation, earth of
organisms,relationshipsnatural cycles 1 Hydrological cycle, carbon cycle, Nitrogen
cycle,sulphercycle,energyflow, forests& wild life, humanactivities.

Environmental Sanitation: Community Health 7 significance, diseasetransmission
principlesof Sanitation,vector control, housingneeds,community sanitationmeasures,
andhealtheducation.

Occupational safety: Hazardsin various types occupation,objectivesof occupational
Healthplanpreventionandcontrol.

Soil & Agricultural Pollution: Top soil, pollution, parameteof soil analysis,remedial
measureshoisecontrolill effects,noisemeasuremenpreventive& controlmeasures.
Waste Water from Industries: Pollutioni harmfuleffects,wastecharacteristicamnixing
of industrial & domesticwastes. Pretreatmentof industrialwastei reductionof waste
strength& volumeequalization& neutralization.

Various Industries: Dairy plant, cane sugar & distilleries, fertilizer industry, paper
industry,refineries& petrochemicalstanneriestextile units& otherindustrialunits.
Metrology & Natural Purification Process: Scalesof motion, heat, pressurewind,
moisture,relative humidity. Lapserates& dispersionpressuresystemsand dispersion,
modeling.

Engineering System for Solid Waste Management: Solid waste generation,on-site
handling, storageand proceeding,collection of solid wastes.Transfer & Transport,
processindechniquesultimatedisposal.

Ventilation: Conceptstandardf ventilation,typesof ventilation
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Environmental Management: Environmentalimpact Assessmentintroduction project

detail.

Environmental Audit T Meaningof Environmentaludit, audit items, audit procedure,

safetyaudit.

Pollution Control Board i Legalaspectscourtjudgmentsfunctionof pollution control

board.
BooksRecommended:
1. LinseyR K, i Wa ResourcesndEnvironmentaE n g i n eMcGrawHdl,0
New Delhi, 1978.
2. GargSK,A En v i r ofmygeinnt eddlrlli KhanvaPublishers(P).td.,
Delhi, 2002.
3. PunmiaBC,A En v i r ofhmgeinn eddlrlli LaxgnoPublication(P) Ltd.,
Delhi, 2003.
4. PeavyH SandRoweD R,A En v i r oEhmuei nnt eddtGrawHgl ook
Company,1995.
5. RaoPV, i En v i r obhnmoeinnt edenticaral of India (P), New Delhi,

2002.
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CEX-435 Industrial Structures [3003]

Bunkers and Silos: Introduction, Analysis of Bunkersand Silos,J a n s ar@ Vo s
A1 r fgrindasfor designof silos, Bunkerwith a hopperbottom.

Shell Roofs and Folded Plates: Introduction, Terminology, classificationand general
specifications. Analysis of shells by different methods,generaldesignconsiderations,
designof folded platesby differenttheories.

Machine Foundations: Introduction, General requirements, foundations for
reciprocatingjmpacttype androtarytype machines.Typeof connections.

Braced Industrial Buildings: Introduction,designof goodowns,small Industrial shed
with agantrygirder.

Virendeel Girders: Generafeaturesanalysisof virendeelgirders. Designof members.
R. C. C. Chimneys: Introduction, Designfor Stresseslue to selweighs,wind, load,
stress due to temperaturegradient, combined effects of self load, wind load &

temperature.

BooksRecommended:

1. RauNK, " Ad vR G.€C.dce s i TgtaMcGrawHill, New Delhi, 2000.

2. ChandraR,A D e sofSgerIS t r u c Yolulk StasdardPublicationHouse ,New
Delhi, 1991.

3. Syall C,fi B e h a AnalgsisandDesignof R.C.C.St r u cStChand&0
companyNew Delhi, 2003.

4. Ramaswamys S, D e sandfonstructiorof ConcreteShellR o o £BSO
PublicationHouse New Delhi.

5. AryaA SandAjmaniJL, i De sof SjerlSt r u c Nem€hard& Bros,
Roorkee.1992.

CEX-437 Pre-stressedConcrete Design [3003]
Introduction: Basis concepts,Materials used,advantage®f prestressedoncrete,
Applicationsof prestressedoncrete.

Materials for prestressedConcrete: High strengthconcrete strengthrequirements
permissiblestressesn concretecreip & shrinkage,deformationcharacteristicshigh
strengthsteel,strengthrequirementspermissiblestresdn steel.
PrestressingSystems:Introduction,prestensioningystemsposttensioningsystems,
chemicalprestressing.

Lossesof Prestress:Natureof lossesdifferenttypesof lossesandtheir assessment.
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Analysis of Prestress& Bending Stress: Basic assumptionsResistantstressest a
section pressurdine, andconceptof land balancing stresses gradingmoment.
Flexural Shear Strength of PrestressedConcrete Sections: Types of flexural
failure, strain compatibility method, code proceduresshearand principal stresses,
ultimate shearresistancef pressedconcretemembersprestressedoncretemembers
in torsion.

Transfers of Prestress in Pre-tensioned and Posttensioned members:
Transmission Length, bond structures, Transverse tensile stress Endzone
reinforcementstressdistributionin endblock.

Design PrestressedConcrete Sections: Designof sectionfor flexure, Axial tension
compressio& bendingshearpondandtorsion.

Design of concrete Pipes & Tanks: Circular prestressingtype of prestressed
concrete pipes, design of prestressedconcrete pipes, Analysis and design of

prestressedoncretdanks.

BooksRecommended:

RauNK, A Pr e s ICio & € sTat@MeGrawHill, New Delhi, 2001.
RajagopalamN, i P r e s tCio & € sNardsaNew Delhi, 2001.
DayaratnanP,i P r e s tCio & £ sO&fdra&olBH, New Delhi, 1999.
LInTY, A Pr e s tCo &< sMe@ravélill, New York, 1985.

EdwardG Nawy,ii P r e s tConerate®\ Euhdamentalhppr o0 a EBrénticeHall
PublishersNY, 2000.

a bk~ w0 NP

CEX-439 Finite Element Methodsin Engineering [3003]
Introduction , backgroundandapplicationsgeneradescriptionof the method summaryof

theanalysigprocedurematrix theory,differential equations.

Review of Solid mechanics: Equations of equilibrium, stressesand strains, strain
displacementelations linear constitutiverelations,two i dimensionaklasticity, non-linear
materialbehaviourmaterialcharacterization.

One i dimensional finite elements: The conceptof an element,variouselementshapes,
displacemeninodels,finite elementmodelling, coordinatesand shapefunctions, stiffness

matrix, thefinite elementequationsaandtreatmenof boundaryconditions.
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Two-dimensional finite elements: Introduction, two-dimensional boundary value

problems, various element shapes, constant strain triangular elements, quadrilateral

elementshaturalcoordinatesconnectivityand nodal coordinatesproblemmodellingand

boundaryconditions.

Two-dimensional Isoparametric Elements: Introduction,the four-noddedquadrilateral

element, numerical integration, interpolation formulas and shape function formulas,

computation®f elementstiffnessmatrix.

Beams and Frames: Introduction, finite element formulation, load vector, boundary

conditions,displacementmethodfor beamanalysis,beamfinite elementsshearforce and

bendingmoment planeframes.

BooksRecommended:

1. DesaiC S andAbel JF, ii Introductionto thefinite elementme t h@B& 0
PublishersaandDistributions,Delhi, 2004.

2. BuchanarGR,A S ¢ h aQuiim& Series,TheoryandProblemsof Finite Element
A n a | WsGrasvblill InternationaEdition/TataMcGrawHill, New Delhi, 2004.

3. Chandruptd RandBelegunduA D, A | nt r otaRintetElenoentsn
Engi n eRHl Newlgethi,1997.

4. KrishnamoorthyC S,fi F i ElememtAnalysisi TheoryandP r o g r a mvH
PublishingCo. Ltd. New Delhi, 2002.

5. BatheK J,fi Fi EléntesP r o c e @®renticeHalbof India, New Delhi, 1997.

CEX-441 Architecture and Town planning [3003]
Elementsof Design Line direction.Shapesize,texture,valueandcolour, balancescale
andproportion.

Principles of Design Repetition,gradation harmony,contrastandunity, creationof 2 D

and3 D compositions.

The Industrial Revolution: The age of revivals, the emergenceof engineer,new
materialsandtechniquesndthe evolutionof balloonframeandsteelframe.

Origin of Modern Architecture: definition and conceptof modernarchitectureyarious
pioneersof modernarchitecture.

Town Planning: Definition and meaning, age of planning, scope and motives of

planning,brief historyof town planningi its origin andgrowth, historicallydevelopment

53

ngo



of town planningin ancientvalley civilizations. Indus Nile Tigris and EuphratesGreek
Roman MedievalandRenaissanc®wn planning

New Concepts Garden city movement,Linear city and concentric city concepts,
Neighbourhoo@&ndRadburm L a-cite industrille, Radiantcity to presentdayplanning.
Planning Principles: Typesof town andtheir functions,typesof town planningi Grid
Iron, Radial,Spiderwebs,IrregularandMixed, their advantageanddisadvantages.
Planning Practice and Techniques Zoning 1 its definition, procedureand districts,
heightandbulk zoning,F. A. R., MasterPlani Meaning,preparatiorandrealization the
scopeof city planningi city rehabilitationandslumclearance.

BooksRecommended:

1. Cherry,Gor d o n ,PlathndgPa ro b | Beardliéh, London,1974.

2. Sundaram,k/ , 0 U rabd®egionalPlanningin| n d Vikasdublishing
house(P)td.,NewDelhi,2000.

3. GallionA B,EisnerS,ii T WeanP a t tMVarrNostrandreinhold,New
York,1993.

4. JonL a n gconigehistoryof ModernArchitecturein | n d PeananenBlack
Publishers,Newrork,1998.

5. TaurusP ar k €itywitAviewF | o r el.B.€aarasPublishersNew York,
1994,
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Elective- IV & V (Eighth Semester)

CEX-432 Bridge Engineering [3003]
Introduction: Definition, component®f a bridge,classificationsimportanceof bridge
Investigationof Bridges: Need for investigations,selectionof bridge site, preliminary
datato be collected,designdischargeandits determinationjinear waterway,economical
span,verticalclearanceaboveHFL, scourdepth,choiceof bridgetype.

Standard Specifications For roadbridges,|.R.C. loadings,codeprovisionson width of
carriage way, clearances,loads consideredetc. Standardspecificationsfor railway
bridges,Railwaybridgecode.

Reinforced Concrete Bridges: Slabculverts, T-beambridge,C o u r btleorydos load
distribution, Balanced cantilever bridges, illustrative examples, pre-stressedconcrete
bridges,(Generaliscussions).

Sub Structure: Types of piers and abutments,design forces, design of piers and
abutments.

Bearing and Joints: Varioustypesof expansiorbearingandfixed bearingsglastomeric
bearingsjoints andtheir types.Introductionto constructionjnspectionand maintenance

of bridges.

Booksrecommended:

1. VictorDJ,A E s s eaiBridgeE rsg i n eCxford andjBH PublishersNew
Delhi, 2003.

2. RatwaniV andAswaniM G, i D e sof @pmcreteBridges,KhannaPublishers,
New Delhi, 1986.

3. BindraSP,A Pr i nandPpattieesf BridgeE n g i n eDhanpatRgi& Sons,
New Delhi, 1999.

4. Ponnuswamys , BoidgeE n g i n eTataMc@ragwdill, New Delhi, 2003.

5. PunmiaB C,JainAK, 0 RODE€s i lgarns Bub.(P)Ltd.,2003.

CEX-434 Soil Dynamics [3003]
Introduction,Natureof DynamicLoads

Theoryof vibrations.

DynamicEarthpressurenddynamicbearingcapacityof shallowfoundations.
Liguefactionof Soils

Wavepropagationn anelastichomogeneouandisotropicmedium
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Determiningdynamicsoil parameters.
Machinefoundationgor reciprocatingjmpacttype andRotarymachines.
Vibration isolationandscreening.

BooksRecommended:

1. BarkenD D, i Dy n achbasesandf o u n d aMcGrawiil, New York,
1962.

2. SaranS,fi S dynbmicsandMachineF o u n d a GalogotiaPublijcationsPvt.
Ltd,New Delhi, 1999.

3. RaoNDVK, i Vi b rAsalysisamdFoundatiorD y n a miVheaed
PublishingDiv. of A. H. Wheeler& Co. Ltd. New Delhi, 1998.

4. KrammerS,i Ge ot e Eanthyuakdan g i n eRearsoradydationPvt. Ltd.
New Delhi, 2003.

5. PrakasIB, i S diyIn a mcGmwHill Book CompanyNew York, 1981.

CEX-436 Hydro Power Engineering [3003]
Introduction : WaterpoweiDevelopment its types,distributionanduse

Wo r | latgésshydropowergeneratingplants,Estimateof flow rateandwaterpower,
PeaklLoadhydropowelplants,

Dams Classificationstypes,site selectionfor dams.

Gravity Dams Forcesactingon gravity dams,Modesof failure, principalandshear
stresses,

Elementaryprofile of agravity dam,high andlow gravity dams profile of adamfrom
practicalconsiderationsstability analysismethods.

Jointsandgalleriesin gravitydams

Arch Dams Types,methoddor designof archdam.

Buttress Dams  Types,forcesactingon Buttressdam,stability analysis.

Spillways: Spillway capacity,classificationof Spillways,Designof OgeeSpillway,
Stilling Basins,Spillway crestgates.

Intake structures: functions,location,intaketype,trashrack,dimensiondesign,spacing
of bars,methodof cleaning,shapeof inlet, powercanal,location,site, forebay,size,
capacity,gatesandvalves.

Tunnels: geometricandhydraulicdesign,penstock]ocation,type, Economicadiameter

of penstock.
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Surgetank: Functionstype, Designof Surgetank, methodsof surgeanalysisrestricted
orifice anddifferential surgetanks,downstreansurgetanks.

PowerHouse Location,siteandgenerabrrangementgraft tubes tail traceandtheir
hydraulicdesign turbines,number,make,size,type, characteristicandefficiency,
pumps,Generatorsexciters switchboardtransformer@andotheraccessories.

BooksRecommended:

1. BarrowsH K, i Wa P@verE n g i n eTataMc@rawdHill Publishing
CompanyLtd. New Delhi, 1999.

2. VarshneyRS,i Hy cPowerSt r u ¢ Nem€Chargd® Bros.,Roorkee2000.

3. GargSK,A | r r iEggineeringandHydraulicSt r u c KhannaPublshers,
New Delhi, 1998.

4. GalceAA, i Ha n d&f DamE n g i n eVarrNostrangrheinholdCo., New
York, 2000.

5. JustinJD andCreagetW P,fi En g i nfer ® a myags. 1 to 3, JohnWiley &
Sons,New York, 1998.

CEX-438 Software Applications in Structural Engineering [3003]
Introduction: Software and software engineering, software metrics Estimation and
planning.

System and Software Requirements Analysis: Computer based systems, computer
systems engineering, system analysis, requirementsanalysis fundamentals,structured

analysisandits extensionspbjectorientedanalysisanddatamodeling.

Design and Implementation of Software: Software design fundamentals,dataflow
oriented design, object oriented design, data oriented design methods, programming
languagesindcoding.

Software Quality Assurance: Softwarequality and softwarequality assurancesoftware
testingtechniquessoftware Testing strategiessoftwaremaintenanceteverseengineering
techniques.

Application Software in Civil Engineering: Introductionand applicationof softwarslike
STAAD Ill, STAAD PRO, ATENA, ADINA, ANSYS, DIANA, project work and
applicationto practicalproblems.
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BooksRecommended:

1. PressmaRRS,i So f tEmgmeeengAPr act i Ap pornodacGiasoHill
InternationalNew York, 2001.

2. BroetonP,i S o f tEmgmeeendz n v i r o Miiley, Newsyark, 2002.

3. BlumIB,i So f tEmgmeeendA HolisticVi e @xdord UniversityPress2001.

4. BlanchardB SandFabryckyW J,i Sy s EmginegringandA n a | VPrerntice 0
Hall International New York1998.

5. RoySK andChakrabarty5,i F u n d a rmofeStructaralAgalysiswith Computer
Analysis& a p p | i cSaGhand&nCerpanyNew Delhi, 2002.

CEX-440 Ground Improvement and Ground Engineering [3003]
Introduction : The mechanic®f soil stabilization,Principlesandtechniques.
Shallow Stabilization with additives: Lime, flyash, cementandotherchemicalsand

bitumen.

Deep Stabilization: sandcolumn, stone column, sanddrains, prefabricateddrains,
electreosmosis,limecolumn. soil-lime column. Grouting : permeation,compaction

andjet. Vibro-floatation,dynamiccompactionthermal,freezing.Dewateringsystems

Geosyntheticsand Reinforced Soil Structures:Typesand functions; Materialsand
manufacturingprocessesyesting and evaluations;Principlesof soil reinforcement;

Designand constructionof geosynthetiaeinforcedsoil retaining structures- walls
and slopes;Codal provisions;Bearing capacityimprovement,embankment®n soft

soils; Indianexperiences.

BooksRecommended:
1. SwamiS,i Re i n fSalandles BngineeringA p p | i c l&Ktintematisnal,

2006.

2. ShuklaSK andYin JH,fi F u n d a rofsGedsyatheticE n g i n eTayor n g 0
andFrancis,2006.

3. KoernerBRM,iDe s i withGe@s y n tPresticeHat, NJ.,U. S. A, 2005.

4. RaoV GandRajuN S,i En g i nwetteG e onsgy n tTataMcGrawslib
PublicationgCo. Ltd. New Delhi, 1999.

5. ShuklaSK, ( Edi t e d) i GamdiheiyArptpH a tciBrmmsantelfo,
2002.

58



CEX-442 DisasterManagement [3003]

NaturalDisasters Meaningandnatureof naturaldisasterstheir typesandeffects.Floods,
drought,cyclone,earthquakedandslidesavalanches,

Volcanic eruptions,Heat and cold waves, Climatic change:global warming, Sealevel

rise,ozonedepletion.

Man Made Disasters Nucleardisasterschemicaldisastershpiological disasterspuilding

fire, coalfire, forestfire, oil fire, air pollution, water pollution, deforestationjndustrial

wastewaterpollution, roadaccidentsrail accidentsair accidentsseaaccidents.

Disaster Management Preparednessthrough (IEC) Information, education &

CommunicationPredisasterstage (mitigation), Effect to mitigate natural disasterat

national and global levels. International strategy for disaster reduction, Emerging
approachesn DisasterManagemenConceptof disastermanagementationaldisaster
managementframework; financial arrangementsyole of NGOs, community T based
organizationandmedia.Central,state district andlocal administration;Armed forcesin

disasteresponseDisasterresponsePoliceandotherorganizations.

BooksRecommended:

1. KhannaB K, fiDisastersAll youwantedto knowa b o u t @ndia¥Peblishing
Agency,New Delhi,2005.

2. EdwardsB, i Na t Hia zad CainbrisigeJniversityPressU.K, 2005.

3. ChakrabortySC,fi N a t Hazaad$andDisasteMa n a g e Reegatishd
ProkashakKolkata,2007.

4. SahniP,(eds),i Di s KlifgatemExperienceandR e f | e ®tenticetda 0
of India, New Delhi, 2002.

CEX-444 Quantitative Methodsin Civil Engineering [3003]

Introduction and conceptsof probability and statistics, Optimization through Linear
programming Needfor linear programming Linear programmingmodel, dual problem,
dynamic programming. Transportation model, solution of Transportation model,
Assignmentproblems, solution of assignmentproblem. Queuingtheory waiting line
models, deterministic model, probabilistic model, Decision theory decision analysis,
decisionunderuncertainty,Nature of Games,Gamesmodel, solution of Gamesmaodel,
simulationsas appliedto construction simulation models, stepsin simulation, Monte

Carlosimulation.Modificationsandimprovemenbn CPM/PERTtechniques.
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BooksRecommended:

1. VermaM, i C o n s t PlanmingandManagemenThroughSystem
T e ¢ h n iMgtrogoktanBook Conpany,New Delhi, 1985.

2. ChitkaraK K, i Co n s t PrajectManagement Planning,Schedulingand
Cont r doratdMcGrayvélill, New Delhi, 2000.

3. 006 B rJifneCrPiNConstructiorMa n a g e kaGmivHill, New York, 1999.

4. HarrisRB, i Pr e ¢ emtArrow MetworkingTechniquesorConst ructi ono
JohnWiley & sons,New York, 1999.

5. LevyS,i P r oMaeagemeninCo n s t r MaStaw hall nN@w York, 2000.

CEX-446  AdvancedEnvironmental Engineering [3003]
Water Pollution: Waterbornediseasechlorinationof wateron smallscale ,examination
of water & health criteria for water supplies,fluoridation of water. Swimming pool
sanitationhealtheducationH o s r auplrétss sampling.

Ecology: Introduction, biosphere, scope, ecosystem,population regulation, national
cycles. Energyflow forests& wild life, humanactivity, greenhouseeffect.

Air Pollution: composition, air of occupied rooms, discomfort, indices of thermal
comfort, comfort zones, air pollution sources, pollutant, metrological conditions,
indicationsof air pollution, health& otheraspectof air pollution, prevention& control
disinfectionsof air.

Ventilation: Conceptstandardf ventilation,typesof ventilation.

Lighting: Requirementof good lighting, measuremenbf light, naturallighting, light
measurementinits, measuremenbf day light, artificial lighting, method of artificial
illumination, lighting standards.

NoisePollution: Definition, effectof noise,Exposurenoisecontrol.

Radiation: Sourceof radiationexposure type of radiation, radiation units, Biological
effectof radiation,radiationprotection.

Metrological Environment: Atmospherepressuremeasuremengffectsof atmospheric
pressuren health.

Air Temperature: Effectsof heatstresspreventivemeasuregffectof cold stress.
Housing: Criteria for good housing,housestandardsyural housing,housing& health
overcrowding.

Excreta Disposal: Public health,importance extentof problemhow diseasess carried
from excretasanitation barrier, method of excretadisposal, excretadisposalin un-

sewerechrea.
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Books Recommended:
1. GargSK, A En v i r obngeinn eashannapuplsherdNew Delhi,2003

2. RaoCS,ii En v i r oBhmyeinnt ealdaGraw HjlloBpok Company,2001

3. MetcalfandEddy,ii Wa sMaterEngineering TreatmenDisposalandR e u s e 0 ,
Tata McGrawHill Publishingcompanylimited, New Delhi, 2003.

4. MastersGM, i | nt r otdEndronmentaEngineeringandS ¢ i e Prentce
Hall of India, New Delhi.

5. EckenfeldeW W, i | n d uvaterPollionc o n t Mc@rawHill, New Delhi,
1989.

CEX-448 Advanced Construction Practices [3003]
ConcreteConstructionMethods, Formwork Design and Scaffolding; Slip Forms and
other moving forms; Pumping of Concrete; Grouting and Mass Concreting
Operations(roller compacted concrete); ReadyMix Concrete; Various Methods of
Handling and Placing Concrete, Acceleratedcuring, Hot and cold weatherconcreting,
Under water concreting, Prestressing.Steel and Composite Construction Methods
Fabricationand erectionof structuresincluding heavy structures,Prefab construction,
Industrializedconstructionand Modular coordination. Special ConstructionMethods,
Constructionin Marine Environments,High Rise Construction,Bridge Construction
including Segmental Construction, Incremental Construction and Push Launching
TechniquesGeosyntheticsSafety,Quality MeasuresandReliability

BooksRecommended:
1. Neville AM andBrooksJJ,i Co n cTre € th & oPlearsgriydoicationAsia,
Singapore1994.
2. NevileAM, A Pr o padCa n @ rPearserttducation New Delhi, 2004.
3. PeurifoyRL, i Co n s t Planming EqoipmentandMe t h dMdGavwvHill
Ltd., New York, 2002.
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