B. E. Common to all Programmes
Outcome Based Education (OBE) and Choice Based Crie@ystem (CBCS)

SEMESTER - llI
TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TE CHNIQUES
Course Code 18MAT31 CIE Marks 40
Teaching Hours/Week (L: T:P) (2:2:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
« To have an insight into Fourier series, Fouriemdgfarms, Laplace transforms, Difference equatiorn

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

Module-1

Laplace Transform: Definition and Laplace transforms of elementargctions (statements only). Laplage

transforms of Periodic functions (statement onhd anit-step function — problems.
Inverse Laplace Transformt Definition and problem s, Convolution theoremfiod the inverse Laplac
transforms (without Proof) and problems. Solutidtireear differential equations using Laplace tfanss.

Module-2

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

Module-3

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

Difference Equations and Z-Transforms: Difference equations, basic definition, z-transfatefinition,
Standard z-transforms, Damping and shifting rulgigal value and final value theorems (without gfoand
problems, Inverse z-transform and applicationoteesdifference equations.

Module-4

Numerical Solutions of Ordinary Differential Equations(ODE’s:

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

Module-5

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

Calculus of Variations: Variation of function and functional, variationaroblems, Euler’s equation
Geodesics, hanging chain, problems.
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Course outcomes At the end of the course the student will be abie
» CO1: Use Laplace transform and inverse Laplacestoam in solving differential/ integral equatic
arising in network analysis, control systems armpfields of engineering.

e CO2: Demonstrate Fourier series to study the bebawf periodic functions and their applications
system communications, digital signal processirdfaaid theory.

* CO3: Make use of Fourier transform and Z-transfeonilustrate discrete/continuous function arisi

in wave and heat propagation, signals and systems.

. CO4: Solve first and second order ordinary ddfgral equations arising in engineering proble
using single step and multistep numerical methods.

e COb5:Determine the externals of functional usicaculus of variations and solve problemsirgis

in dynamics of rigid bodies and vibrational anays
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Question paper pattern:




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

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

Reference Books

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

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

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

4 A Textbook of EngineeringN. P. Bali and Laxmi Publications 6" Edition, 2014
Mathematics Manish Goyal

5 Advanced Engineering | Chandrika Khanna 2018
Mathematics Prasad and Publishing,

Reena Garg

Web links and Video Lectures:

A OWN P

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

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

SEMESTER - llI
STRENGTH OF MATERIALS
Course Code 18CV32 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives: This course will enable students

1. To understand the basic concepts of the stressksteains for different materials and strength of
structural elements.

2. To know the development of internal forces andstasice mechanism for one dimensional and two-
dimensional structural elements.

3. To analyse and understand different internal foeresb stresses induced due to representative loads
on structural elements.

4. To determine slope and deflections of beams.

5. To evaluate the behaviour of torsion members, couand struts.

Module-1

Simple Stresses and Strainintroduction, Definition and concept and of stresal strain. Hooke’s law,
Stress-Strain diagrams for ferrous and non-ferroagerials, factor of safety, Elongation of taperbays of
circular and rectangular cross sections, Elongatios to self-weight. Saint Venant's principle, Camapd
bars, Temperature stresses, Compound section tedbjectemperature stresses, state of simple shkeatjc
constants and their relationship.

Module-2

Compound Stresses:Introduction, state of stress at a point, Genewad tlimensional stress system,

Principal stresses and principal planes. Mohrdeiof stresseg heory of failures: Max. Shear stress theg
and Max. principal stress theory.

Thin and Thick Cylinders: Introduction, Thin cylinders subjected to intermakssure; Hoop stresses

Longitudinal stress and change in volume. Thicknddrs subjected to both internal and externalqures
Lame’s equation, radial and hoop stress distriloutio
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Module-3

Shear Force and Bending Moment in Beamslintroduction to types of beams, supports and |agdin
Definition of bending moment and shear force, Sagmventions, relationship between load intensi
bending moment and shear force. Shear force amdingemoment diagrams for statically determinatentmed
subjected to points load, uniformly distributeddeauniformly varying loads, couple and their conations.

Ly,

Module-4

Bending and Shear Stresses in Beaméntroduction, pure bending theory, Assumptions,ivd@gion of
bending equation, modulus of rupture, section masjuflexural rigidity. Expression for transverseeah
stress in beams, Bending and shear stress distribdibgrams for circular, rectangular, ‘I', and Sections.
Shear centre (only concept).

Torsion in Circular Shaft: Introduction, pure torsion, Assumptions, derivatiohtorsion equation for
circular shafts, torsional rigidity and polar moasiPower transmitted by a shaft.

Module-5

Deflection of Beams:Definition of slope, Deflection and curvature, Siggnventions, Derivation of momen
curvature equation. Double integration method aratddilay’s method: Slope and deflection for stand
loading cases and for determinate prismatic beaingsed to point loads, UDL, UVL and couple.
Columns and Struts: Introduction, short and long columns. Euler’'s tlyeokssumptions, Derivation fo
Euler's Buckling load for different end conditioriamitations of Euler’'s theory. Rankine-Gordon’sriwula
for columns.
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Course outcomes After studying this course, students will be able;
1. To evaluate the basic concepts of the stressesteaids for different materials and strength ofictral
elements.
2. To evaluate the development of internal forces i@sistance mechanism for one dimensional and
dimensional structural elements.

3. To analyse different internal forces and stressésded due to representative loads on structuzaiets.
4. To evaluate slope and deflections of beams.
5. To evaluate the behaviour of torsion members, cofuand struts.

two

Question paper pattern:
* The question paper will have ten full questionsyeag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coveratighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. B.S. Basavarajaiah, P. Mahadevappa “Strength oéiéds$” in SI Units, University Press
(India) Pvt. Ltd., 3rd Edition,2010

2. Ferdinand P. Beer, E. Russell Johnston and Jr. Tobe Wolf “Mechanics of Materials”,
Tata McGrav-Hill, Third Edition, S Units

Reference Books:

1. D.H. Young, S.P. Timoshenl“Element: of Strength of Materials” East West Press Pvt. %th Edition
(Reprint2014).

2. R K Bansal, “A Textbook of Strength of Materialdth Edition, Laxmi Publications, 2010.

3. S.S. Rattan “Strength of Materials” McGraw Hill Eddion (India) Pvt. Ltd., 2nd Edition (Sixt
reprint2013).

4. Vazirani, V N, Ratwani M M. and S K Duggal "Analgsof Structures Vol. 1", 17th Edition, Khann
Publishers, New Delhi.
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - lll
FLUIDS MECHANICS
Course Code 18CV33 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0 SEE Mark 6C
Credits 03 Exam Hours 03

Course Learning Objectives:The objectives of this course is to make studenksérn:
The Fundamental properties of fluids and its afilins.

Hydrostatic laws and application to solve practmalblem.

Principles of Kinematics and Hydrodynamics for picad applications.

Basic design of pipes and pipe networks considdtavg pressure and its losses.
. The basic flow rate measurements.

ARl S

Module-1

Fluids & Their Properties: Concept of fluid, Systems of units. Propertieslofdf Mass density, Specifi

weight, Specific gravity, Specific volume, ViscgsitNewton's law of viscosity (theory & problems

Cohesion, Adhesion, Surface tension, Pressurearssiddater droplet, soap bubble and liquid jet. Nicaé
problems,& Capillarity. Capillary rise in a vertldabe and between two plane surfaces (theory &lpros).
Vapor pressure of liquid, compressibility and bod&dulus, Fluid as a continuum,

Fluid Pressure and Its MeasurementsDefinition of pressure, Pressure at a point, Pastzal, Variation of

pressure with depth. Types of pressure. Measuremkmressure using simple, differential & inclin
manometers (theory & problems). Introduction to kbucal and electronic pressure measuring devices
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Module-2

Hydrostatic forces on SurfacesDefinition, Total pressure, centre of pressureltptessure on horizontal,

vertical and inclined plane surface, total pressurecurved surfaces, water pressure on gravity daotk
gates. Numerical Problems.

Fundamentals of fluid flow (Kinematics): Introduction. Methods of describing fluid motioneMcity and
Total acceleration of a fluid particle. Types afifl flow, Description of flow pattern. Basic pripéés of fluid
flow, three- dimensional continuity equation in @afan coordinate system. Derivation for Rotaticaad
irrational motion. Potential function, stream fupot orthogonality of streamlines and equipotenliias.
Numerical problems on Stream function and velogitential. Introduction to flow n¢

Module-3

Fluid Dynamics: Introduction. Forces acting on fluid in motion. Bi$ equation of motion along
streamline and Bernoulli's equation. Assumptiongd dimitations of Bernoulli's equation. Modifie
Bernoulli's equation. Problems on applications efulli’'s equation (with and without losses).
Momentum equation problems on pipe bends.

Applications: Introduction. Venturi meter, Orifice meter, Pitabe. Numerical Problems.

Module-4

Orifice and Mouth piece: Introduction, classification, flow through orificéyydraulic coefficients an
Numerical problems. Mouthpiece, classification, d&s Mouthpiece (No problems).

Notches and Weirs:Introduction. Classification, discharge over regialar, triangular, trapezoidal notches,

Cippoletti notch, broad crested weirs. Numericalbgiems. Ventilation of weirs, submerged weirs.

Module-5




Flow through Pipes: Introduction. Major and minor losses in pipe fldwarcy- Weis bach equation for he

loss due to friction in a pipe. Pipes in seriepgepiin parallel, equivalent pipe-problems. Min@sles in pipe

flow, equation for head loss due to sudden expandlamerical problems. Hydraulic gradient line, rgye
gradient line. Numerical problems, .Pipe Netwottardy Cross method (No problems on pipe networks)

Surge Analysis in PipesMWater hammer in pipes, equations for pressuredismeto gradual valve closure

and sudden closure for rigid and elastic pipesbleros.
Course outcomesAfter successful completion of the course, the etiavill be able to:

Possess a sound knowledge of fundamental propeftfegds and fluid Continuum
Compute and solve problems on hydrostatics, inolygractical applications

Apply principles of mathematics to represent kinemeoncepts related to fluid flow

Apply fundamental laws of fluid mechanics and therri®ulli’s principle for practical applications
Compute the discharge through pipes and over netwhe weirs

Kk Wb

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriaighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:
1. P N Modi and S M Seth, “Hydraulics and Fluid Mecican including Hydraulic Machines”, 20th
edition, 2015, Standard Book House, New Delhi

2. R.K. Bansal, “A Text book of Fluid Mechanics anddfgulic Machines”, Laxmi Publications, New
Delhi

3. S K SOM and G Biswas, “Introduction to Fluid Mecklanand Fluid Machines'Tata McGraw Hill, Ne
Delhi

Reference Books

1. Victor L Streeter, Benjamin Wylie E and Keith W Bed, “Fluid Mechanics”, Tata McGraw Hi
Publishing Co Ltd., New Delhi, 2008(Ed).
K Subramanya, “Fluid Mechanics and Hydraulic Maelsih Tata McGraw Hill Publishing Co. Ltd.

3. K Subramanya, “Fluid Mechanics and Hydraulic Maesiproblems and solutions”, Tata
McGraw Hill Publishing Co. Ltd.

4. J. F. Douglas, J. M. Gasoriek, John Swaffield, leydack, “Fluid Mechanics”, Pearson, Fifth Edition.
5. Mohd. Kaleem Khan, “Fluid Mechanics and Machine®%ford University Press.
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - ll
BUILDING MATERIALS AND CONSTRUCTION
Course Code 18CV34 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will develop a student;

1. To recognize good construction materials basedopepties.

2. Toinvestigate soil properties and design suitédnl@dation.

3. To understand the types and properties of masoatgmals and supervise masonry constructi
4. To gain knowledge of structural components likéelis, arches, staircase and roofs.

5. To understand the finishes in construction likefiog, plastering, paining.

on.

Module-1

Building Materials: Stone as building material; Requirement of gbadding stones, Dressing of
stones, Deterioration and Preservation of stonekwBricks; Classification, Manufacturing of clay

bricks, Requirement of good bricks. Field and labary tests on bricks; compressive strength, water

absorption, efflorescence, dimension and warpage.

Cement Concrete blocks, Autoclaved Aerated Con®leteks, Sizes, requirement of good blocks.
Timber as construction material.

Fine aggregate: Natural and manufactured: Sievlysisnazoning, specify gravity, bulking, moistu
content, deleterious materials.

re

Coarse aggregate: Natural and manufactured: Immuetaf size, shape and texture. Grading of

aggregates, Sieve analysis, specific gravity, Rleds and elongation index, crushing, impact
abrasion tests.

Module-2

Foundation: Preliminary investigation of soil, safe bearing aeify of soil Function anc
requirements of good foundation , types of fouratatiintroduction to spread, combined , strap,
and pile foundation

and

mat

Masonry: Definition and terms used in masonry. Brick maspiharacteristics and requirements of

good brick masonry, Bonds in brick work, Headeret®her, English, Flemish bond, Stone maso

nry,

Requirements of good stone masonry, Classificatbaracteristics of different stone masonry, Jaints

in stone masonry. Types of walls; load bearingtiti@am walls, cavity walls.

Module-3

Lintels and Arches Definition, function and classification of linglBalconies, chejja and canof
Arches; Elements and Stability of an Arch.

Floors and roofs: Floors; Requirement of good floor, Components ajugd floor, Selection o
flooring material Procedure for laying of Concr€#bF), Mosaic, Kota, Slate, Marble, Granite, T
flooring, Cladding of tiles.

Roof: Requirement of good roof, Types of roof, Bt of a pitched roof, Trussed roof, King p
Truss, Queen Post Truss, Steel Truss, Differertmgonaterials, R.C.C. Roof.

Module-4

Doors, Windows and Ventilators Location of doors and windows, technical teriMaterials for
doors and windows: PVC, CPVC and Aluminum. TypesDabrs and Windows: Paneled, Flu

Collapsible, Rolling shutter, Paneled and glazechddw, Bay Window, French window. Steel

windows, Ventilators. Sizes as per IS recommendatio

Stairs: Definitions, technical terms and types of stairsodd, RCC, Metal. Requirements of go
stairs. Geometrical design of RCC doglegged and-opa| stairs.

Formwork: Introduction to form work, scaffolding, shoring,der pinning.

Module-5

Y.
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Plastering and Pointing: Mortar and its types. Purpose, materials and metlubgplastering and
pointing: Sand faced plastering, Stucco plasteriathe plastering, defects in plastering . Wate
proofing with various thicknesses.

Damp proofing- causes, effects and methods.

Paints- Purpose, types, technical ternrgredients and defects, Preparation and applitsiod paint
to new and old plastered surfaces, wooden and sefalces.

Course outcomesAfter a successful completion of the course, thdestit will be able to:
1. Select suitable materials for buildings and adagable construction techniques.

2. Decide suitable type of foundation based on sotupeters

3. Supervise the construction of different buildingrekbnts based on suitability

4. Exhibit the knowledge of building finishes and fowork requirements

Question paper pattern:
* The question paper will have ten full questionsyeag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coveratighe topics under a module.

Textbooks:

1. Sushil Kumar “Building Materials and constructio@Qth edition, reprint
2015,StandardPublishers

2. Dr. B. C. Punmia, Ashok kumar Jain, Arun Kumar JdBuilding Construction, Laxmi
Publications (P) Itd., New Delhi.

3. Rangawala S. C. “Engineering Materials”, CharteblBhing House, Anand, India.

Reference Books:

1. S. K. Duggal, “Building Materials”, (Fourth EditigNew Age International (P) Limited, 2016
National Building Code(NBC) of India

P C Vergese, “Building Materials”, PHI Learning Ryt

Building Materials and Components, CBRI, 1990,India

Jagadish. K.S, “Alternative Building Materials Tactogy”, New Age International,2007.

M. S. Shetty, “Concrete Technology”, S. Chand & 8ew Delhi.
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -l
BASIC SURVEYING
Course Code 18CV35 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0 SEE Mark 6C
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to;

1. Understand the basic principles of Surveying

2. Learn Linear and Angular measurements to arriwlaitions to basic surveying problems.

3. Employ conventional surveying data capturing teghes and process the data for
computations.

4. Analyze the obtained spatial data to compute aadsvolumes and draw contours to
represent 3D data on plane figures.

Module-1

Introduction: Definition of surveying, Objectives and importanoé surveying. Classification
surveys. Principles of surveying. Units of measweets, Surveying measurements and errors, tyf
errors, precision and accuracy. Classification of maps, megle, conventional symbols, topogra
maps, map layout, Survey of India Map numberingesys.

Measurement of Horizontal DistancesMeasuring tape and types. Measurement using tdp@ang
on level ground and sloping ground. Errors andesttions in tape measurements, ranging of lines,
direct and indirect methods of ranging, Electrodigtance measurement, basic principle. Booking of
tape survey work, Field book, entries, Conventiasahbols, Obstacles in tape survey, Numerical
problems.

Module-2
Measurement of Directions and Angles Compass survey: Basic definitions; meridians, begs|
magnetic and True bearings. Prismatic and surveyammpasses, temporary adjustments, declin
Quadrantal bearings, whole circle bearings, lottedetion and related problems

Traversing: Travase Survey and Computations: Latitudes and depstwectangular coordinat
Traverse adjustments, Bowditch rule and transé, Miumerical Problems.

Module-3
Leveling: Basic terms and definitions, Methods of levelinginipy level, auto leveldigital and lasg
levels. Curvature and refraction corrections. Bogkandreduction of levels. Differential levelir
profile leveling, fly leveling, check leveling, rg@cocal leveling

Module-4
Plane Table Surveying:Plane table and accessories, Advantages andtioniszof plane table surve
Orientation and methods of orientation, Methodplofting — Radiation, Intersection, Traversing,
Resection method, Two point and three point pirable Solution to two point problem by graphical
method, Solution to three point problem Besseaigppical method, Errors in plane table survey.

Module-5
Areas and Volumes Measurement of area by dividing the area into gencaé figures, area fro
offsets, mid ordinate rule, trapezoidal and Simpsone third rule, area from aardinates, introductig
to planimeter, digital planimeter. Measurementatimnes- trapezoidal and prismoidal formula.
Contouring: Contours, Methods of contouring, Interpolation obntours, contour gradie
characteristics of contours and uses.




Course outcomesAfter a successful completion of the course, thdestt will be able to:

1.
2.

3.
4.

Posses a sound knowledge of fundamental principéesletics

Measurement of vertical and horizontal plane, lireead angular dimensions to arrive at
solutions to basic surveying problems.

Capture geodetic data to process and perform asddyssurvey problems]

Analyse the obtained spatial data and compute armghsolumes. Represent 3D data on plane
figures as contours

Question paper pattern:

The question paper will have ten full questionsyiag equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximumfofir sub- questions) from each module.
Each full question will have sub- question coveriighe topics under a module.

» The students will have to answer five full quessioselecting one full question from each mod
Textbooks:
1. B.C. Punmia, “Surveying Vol.1"”, Laxmi Publicatiopst. Ltd., New Delhi —2009.

2.

Kanetkar T P and S V Kulkarni , Surveying and LengPart |, Pune
VidvarthiGrihaPrakashan.19

Reference Books:

1.
2.

3.

S.K. Duggal, “Surveying Vol.1", Tata McGraw Hill Blishing Co. Ltd. New Delhi.2009.
K.R. Arora, “Surveying Vol. 1” Standard Book Hou$&ew Delhi. —2010

R Subramanian, Surveying and Leveling, Secondaoedi®xford University Press,
NewDelhi

A. Bannister, S. Raymond , R. Bak"Surveying”, Pearson, 7th ed., NewDt
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - Il
ENGINEERING GEOLOGY
Course Code 18CV36 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students;

1. To inculcate the importance of earth's interior apglication of Geology in civil engineering. Attpta ar
made to highlight the industrial applications oherals.

2. To create awareness among Civil engineers regatidengse of rocks as building materials.

3. To provide knowledge on dynamic Geology and itsangnce in modifying the physical character of
which cause rocks suitable or unsuitable in difiereivil engineering projects such as Dams, brig
tunnels and highways.

4. To educate the gumd water management regarding diversified gecdddiormations, climatological
dissimilarity which are prevailed in the countryo fiighlight the concept of rain water harvesting.

5. To understand the application of Remote Sensing @i, Natural disast and management &
environmental awareness.

Module-1

Introduction: Application of Geology in Civil Engineering Praai Understanding the earth, internal stru

and composition.

Mineralogy: Mineral properties, composition and their use i tanufacture of construction materialQuart:
Group (Glass); Feldspar Group (Ceramic wares andriflg tiles); Kaolin (Paper, paint and textile)sk¥esto
(AC sheets); Carbonate Group ( Cement) ; GypsumP(R§ypsum sheets, cement); Mica Group (Eled
industries); Ore minera- Iron ores (Steel); Chro mite (Alloy); Bauxite (alumam); Chalcopyrite (coppe
Module-2

Petrology & Geomorphology: Formation, Classification and Engineering PropertiE Igneous rocksTypes o
Granite, Dolerite, Basalt, Pumice, Granite Porphggdimentary Rocks Sandstone, Limestone, Shale, |
rite, ConglomerateMetamorphic Rocks- Gneiss, Slate, Muscovite & Biotite schist, Marblgyartzite. Roc
weathering: types and their effeas Civil Engineering Projects. Landforms, Drainggdtern and types. S
formation and soil profile. The apprehension ofdxgroperties of rocks: Porosity, Density, Permigbianc
Durability. Selection of rocks as materials for saction, as adundation, Decorative, Flooring, and Roof
Concrete Aggregate, Road Metal, Railway Ballashwitample:

trica

Module-3

Structural Geology & Rock Mechanics:Structural aspects of rocks like Outcrop, Dip afnike, Folds, Fault
Joints, Unconformities anttheir influence on Engineering Projects/structdiles dam, tunnels, slope treatme
ground improvement, recognition of the structures field and their types/classification. Rock Qu
Determination (RQD) & Rock Structure Rating (RSReological ge characterization: Dam foundations
rock Foundation treatment for dams and Reservo@avy structures by grouting and rock reinforcen
Tunnels: Basic terminology and application, siteestigations, Coastlines and their engineeringidenations.

Module-4

Hydrogeology: Hydrological cycle, Vertical distribution of grouwdter, artesian groundwater in soil and r
Water Bearing Formations, Aquifer and its type8guitard, Aquifuge, and Aquiclude. Porosity, Speciield
and retention, Permeability, Transmissibility aridr&ge Coefficient. Determination of QualittsAR, RSC an
TH of Groundwater. Groundwater Exploratidtlectrical Resistivity and Seismic methods, ArtdidRecharge ¢
Groundwater, Rain water harvesting and methodaw@&ter intrusion in coastal areas and remediesir@wate
Pollution. Floods and its control, Cyclone andeiffects

Module-5

Seismology and GeodesyEarthquake -Causes and Effects, Seismic waves, engineeringgmsbrelated i
Earthquakes, Earthquake intensity, Richter scasn®graph, Seismic zones- World and India. Tsuneauise
and effects, Volcanic Eruptions. Landslides (Mass/@ments) causes, types and remedial measatability
assessment for soil and rock slopes. Study of Tirggpddc maps and Contour maps; Remote Sensiigneep
Application and its Limitations; Geographic Infortimn System (GIS) and Global Positioning System $§—




Concept and their use resource mapping. Aerial d®@naphy, LANDSAT Imagery — Definition and its al
Impact of Mining, Quarrying and Reservoirs on Eariment. Natural Disasters and their mitiga

Course outcomesAfter a successful completion of the course, thdestt will be able ti

1.
2.

3.

4.

5.

Apply geological knowledge in different civil engiering practice.
Students will acquire knowledge on durability amdnpetence of foundation rocks, and confidence et
to use the best building materials.
Civil Engineers are competent enough for takety, stability, economy and life of the structuthat the
construct.
Able to solve various issues related to ground meteloration, build up dams, bridges, tunnels \nhace
often confronted with ground water problems.
Intelligent enough to applIS, GPS and remote sensing as a latest tool fereift civil engineerin
construction

Question paper pattern:

The question paper will have ten full questionsyiag equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question coveratighe topics under a module.

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

Textbooks:

1.
2.

P.K. Mukerjee, “A Text Book of Geology”, World PeeBvt., Ltd.Kolkatta.

Parbin Singh, “Text Book of Engineering and Gen&ablogy”, Published by S.K.Kataria and Sons, New

Dehli.

Reference Books:

1.

Earthquake Tips - Learning Earthquake Design andstaction -C V R Murthy Published by Natior
Information Centre of Earthquake Engineering, Indiastitute of Technology, KanpuRimitri P Krynine
and William R Judd, “Principles of Engineering Gmgyt and Geotechnics”, CBS Publishers
Distributors, New Delhi.

KV G K Gokhale, “Principles of Engineering GeoldgiB S Publications, Hyderabad.

M Anji Reddy, “Text book of Remote Sensing and Gapgical Information System”, BS Publicatic
Hyderabad.

o o H

. M.P Billings, “Structural Geology”, CBS Publisheard Distributors, New Delhi.
11.

12.

M Anji Reddy, “Text book of Remote Sensing and Gepical Information System”, BS Publicatig
Hyderabad.

Ground water Assessment, development and ManagdméhR. Karanth, Tata Mc Graw Hills
K. Todd, “Groundwater Hydrology”, Tata Mac Grow HiNewDelhi.

D. Venkata Reddy, “Engineering Geology”, New Ag&hnational Publications, NewDelhi.

S.K Duggal, H.K Pandey and N Rawal, “Engineerin@ldgy”’, McGrawHill Education (India) Pvt, LtdNe
Delhi.

K. S. Valdiya, “Environmental Geology”,, Tata Mcé&sv Hills.

M. B. Ramachandra Rao, “Outlines of Geophysicalspeating-A Manual for Geologists”, Prasaran
University of Mysore, Mysore
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - Il
COMPUTER AIDED BUILDING PLANNING AND DRAWING
Course Coc 18CVL37 CIE Marks 4C
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 6C
Total Number of Lecture/Practice Ho 02 Exam Hours 03

Course Learning Objectives: Provide students with a basic understan

1. Achieve skill sets to prepare computer aided eraging drawings

2. Understand the details of construction of differdemtding elements.

3. Visualize the completed form of the building and timtricacies of construction based on the enginge
drawings.

Module:1

Drawing Basics Selection of scales for various drawings, thickneg lines, dimensioning, abbreviations an
conventional representations as per IS: 962.
Simple engineering drawings with CAD drawing tools: Lines, Circle, Arc, Polyline, Multiline, Polygor
Rectangle, Spline, Ellipse, Modify tools: ErasepgoMirror, Offset, Array, Move, Rotate, Scale,&th, Lengthe
Trim, Extend, Break, Chamfer and Fillet, Using TeSingle line text, Multiline text, Spelling, Ediext, Spel
Features: View tools, Layers concept, Dimensioristoblatching, Customizingoolbars, Working with multip
drawings.

Module:2

Drawings Related to Different Building Elements:

Following drawings are to be prepared for the datan using CAD Software

a) Cross section of Foundation, masonry wall, RCCroolsi with isolated & combined footings.
b) Different types of bonds in brick masonry.

c) Different types of staircases — Dog legged, Opelh we

d) Lintel and chajja.

e) RCC slabs and beams.

f) Cross section of a pavement.

g) Septic Tank and sedimentation Tank.

hy Layout plan of Rainwater recharging and harvessiygiem.

i) Cross sectional details of a road for a Resideatid with provision for all services.,

j) Steel truss (connections Bolted).

Note: Students should sketch to dimension the abovesketth book before doing the computer drawing.

Module -3:

Building Drawings: Principles of planning, Planning regulations andding bye-laws, factors affecting site
selection, Functional planning of residential andljz buildings, design aspects for different paltduildings.
Recommendations of NBC.

Drawing of Plan, elevation and sectional elevatrmtuding electrical, plumbing and sanitary sergicsing CAD
software for:

1. Single and double story residential building.

2. Hostel building.

3. Hospital building.

4. School building.

Submission drawing (sanction drawing) of two stbtiesidential building with access to terrace idirig all details
and statements as per the local bye-laws

Note:
« Students should sketch to dimension the abovesketch book before doing the computer drawing

« One compulsory field visit/exercise to be carriedl o
« Single line diagrams to be given in the examination 13

d




Course Outcomes After studying this course, students will be alo

1. Prepare, read and interpret the drawings in a gsafaal set up.
2. KnowtheproceduresofsubmissionofdrawingsandDevelokiwgandsubmissiondrawingsforbuilding.

3. Plananddesignaresidentialorpublicbuildingaspertreggequirements.

Question paper pattern:

« There will be four full questions with sub divis®if necessary from Module2 with each full questianrying
twenty five marks. Students have to answer anydgueastions.

+ There will be two full questions from Module 3 wiglach full question carrying fifty marks. Studehése to
answer any one question. The conduction of exaimmand question paper format of should be in liofekst
year CAED drawing. It's a drawing paper but theraxaill be conducted by batches in the computer.labs
Question papers should be given in batches.

Textbook:

1. MG Shah, CM Kale, SY Patki, “Building drawing withn integrated approach to Built Environme
Drawing” , Tata McGraw Hill Publishing co. Ltd., WeDelhi

2. Gurucharan Singh, “Building Construction”, Stand®ublishers, & distributors, New Delhi.

3. Malik R S and Meo G S, “Civil Engineering Drawing&sian Publishers/Computech Publications Pvt Ltd.

Reference Books

1. Time Saver Standard by Dodge F. W., F. W. DodgegCor

2. 1S:962-1989 (Code of practice for architectural &oilding drawing).
3. National Building Code, BIS, New Delhi.
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - 1lI
BUILDING MATERIALS TESTING LABORATORY
Course Code 18CVL38 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives: The objectives of thisourse is to make students to learn:

1. Ability to apply knowledge of mathematics and emgiring in calculating the mechanical properties
of structural materials.

Ability to function on multi-disciplinary teams iime area of materials testing.
Ability to use the techniques, skills and modergieeering tools necessary for engineering.

2.
3.
4. Understanding of professional and ethical respdrtgin the areas of material testing.
5. Ability to communicate effectively the mechanicabperties of materials.

Experiments:

. Tension test on mild steel and HYSD bars.

. Compression test on mild steel, cast iron aoddy

. Torsion test on mild steel circular sections.

. Bending Test on Wood Under two point loading.

. Impact test on Mild Steel (Charpy & Izod).

. Hardness tests on ferrous and non-ferrous sadahell’'s, Rockwell and Vicker's.

. Tests on BricksTiles and Concrete Block

1
2
3
4
5. Shear Test on Mild steel- single and doublashe
6
7
8
9

. Tests on Fine aggregates-Moisture content, Spgcavity, Bulk density, Sieve analysis and Bulii

10. Tests on Coarse aggregates-Absorption, Moistumeent, specific gravity, Bulk density and Sieve
analysi.

11. Demonstration of Strain gauges and Strain aidre.

NOTE: All tests to be carried out as per relevant latedBIS Code:

Course Cutcomes:After successful completion of the course, the el will be able to:
1. Reproduce the basic knowledge of mathematics agoh@gring in finding the strength in tensiorn
compression, shear and torsion.
2. lIdentify, formulate and solve engineering problarhstructural elements subjected to flexure.
3. Evaluate the impact of engineering solutions onstheety and also will be aware of contempora
issues regarding failure of structures due to uablég materials.

ry

Question paper pattern:
* Group experiments - Tension test, compressionttsipn test and bending test.
* Individual Experiments — Remaining tests.
* Two questions are to be set - One from group empmris and the other as individual experiment.

* Instructions as printed on the cover page of ansespt for split up of marks to be strictly
followed.

* All exercises are to be included for practical eksation.

Reference Books




AN

Davis, Troxell and Hawk, “Testing of Engineering fdiaals”, International Student Edition — McGrz
Hill Book Co. New Delhi.

M L Gambhir and Neha Jamwal, “Building and condiiarc materials-Testing and quality contro
McGraw Hill education (India)Pvt. Ltd.,2014.

Fenner, “Mechanical Testing of Materials”, Georgaaxes Ltd. London.

Holes K A, “Experimental Strength of Materials”, dfish Universities Press Ltd. London.
Suryanarayana A K, “Testing of Metallic Material®rentice Hall of India Pvt. Ltd. New Delhi.

Kukreja C B, Kishore K. and Ravi Chawla “Materiasiing Laboratory Manual”, Standard Publisher
Distributors1996.

AW

Relevantatest IS Codes.




B. E. (Common to all Programmes)
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
SEMESTER -II / III / IV

Aadalitha Kannada

Course Code 18KAK28/39/49
Teaching Hours/Week (L:T:P) | (0:2:0) CIE Marks 100
Credits 01
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B. E. (Common to all Programmes)
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
SEMESTER -II & III/IV

Vyavaharika Kannada

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

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

Table of Contents:

Chapter - 1: Vyavaharika kannada - Parichaya (Introduction to Vyavaharika
Kannada).

Chapter - 2: Kannada Aksharamale haagu uchcharane ( Kannada Alpabets and
Pronunciation).

Chapter - 3: Sambhashanegaagi Kannada Padagalu (Kannada Vocabulary for
Communication).

Chapter - 4: Kannada Grammar in Conversations (Sambhashaneyalli

Kannada Vyakarana).

Chapter - 5: Activities in Kannada.

Course Outcomes:

At the end of the course, the student will be able to understand Kannada and
communicate in Kannada

language.
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B. E. AUTOMOBILE ENGINEERING
Outcome Based Education (OBE) and Choice Based Crie@ystem (CBCS)

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

Course Learning Objectives:To
« know the fundamental political codes, structurecpdures, powers, and duties of Indian governry
institutions, fundamental rights, directive prifdeip and the duties of citizens
¢ Understand engineering ethics and their respoit&bil identify their individual roles and ethic
responsibilities towards society.
«  Know about the cybercrimes and cyber laws for cgladety measures.

Module-1

Introduction to Indian Constitution: The Necessity of the Constitution, The Societidsigeand after the
Constitution adoption. Introduction to the Indiaomstitution, The Making of the Constitution, Thel®of the
Constituent Assembly - Preamble and Salient featof¢he Constitution of India. Fundamental Rigimsl its
Restriction and limitations in different Complexw&itions. Directive Principles of State PolilPSP)
and its present relevance in our society exhamples. Fundamental Duties and its Scope gndisance
in Nation building.

Module-2

Union Executive and State ExecutiveParliamentary System, Federal System, Centre-Beltgions. Union
Executive — President, Prime Minister, Union CabiRarliament - LS and RS, Parliamentary Commiftees
Important Parliamentary Terminologies. Supreme Coluindia, Judicial Reviews and Judicial Activism.
State Executives — Governor, Chief Minister, S@abinet, State Legislature, High Court and Suibetd
Courts, Special Provisions (Articles 370.371,3%tdsome States.

Module-3

Elections, Amendments and Emergency ProvisionElections, Electoral Process, and Election Commiisg
of India, Election Laws. Amendments - Methods Gonstitutional Amendments (How and Why) and
Important Constitutional Amendments. Amendments,9,10,12,42,44, 61, 73,74, ,75, 86, and
91,94,95,100,101,118 and some important CdadieS. Emergency Provisions, types of Emergerares
its consequences.

Constitutional special provisions:Special Provisions for SC and ST, OBC, Women, Chilcand Backwary
Classes.

Module-4

nent

al

Professional / Engineering Ethics:Scope & Aims of Engineering & Professional EthicBusiness Ethicg
Corporate Ethics, Personal Ethics. Engineering Bmndfessionalism, Positive and Negative Faces
Engineering Ethics, Code of Ethics as defined & website of Institution of Engineers (India): Rsdion,
Professionalism, and Professional ResponsibilitasiC of Ethics, Conflicts of Interest. Responsiiag$ in
Engineering Responsibilities in Engineering and ikeering Standards, the impediments to Resportgib
Trust and Reliability in Engineering, IPRs (Intelieal Property Rights), Risks, Safety and liability
Engineering

5 of

Module-5

Internet Laws, Cyber Crimes and Cyber Laws:Internet and Need for Cyber Laws, Modes of Reuiiabf
Internet, Types of cyber terror capability, Netimality, Types of Cyber Crimes, India and cybev,|&yber
Crimes and the information Technology Act 2000etnet Censorship. Cybercrimes and enforcement
agencies.

Course Outcomes On completion of this course, students will be dble
e CO1: Have constitutional knowledge and legal litgra
e CO2: Understand Engineering and Professional etlidsesponsibilities of Engineers.
e CO3: Understand the the cybercrimes and cyber famsyber safety measures.

Question paper pattern for SEE and CIE:
» The SEE question paper will be set for 100 markd #re marks scored by the students
proportionately be reduced to 60. The pattermefduestion paper will be objective type (MCQ).
* For the award of 40 CIE marks, refer the Universityulations 2018.

will

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




Textbooks

1 Constitution of India, Shubham Singles, 2018
Professional Ethics and Human Charles E. Haries, | Cengage Learning
Rights and et al India

2 Cyber Security and Cyber Laws  Alfred Basta and elCengage Learning 2018

al India

Reference Books

3 Introduction to the Durga Das Basu Prentice —Hall, 2008.
Constitution of India

4 Engineering Ethics M. Govindarajan, | Prentice —Hall, 2004

S. Natarajan,
V. S. Senthilkumar




B. E. Common to all Programmes
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - llI

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

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

Course objectives:
» To provide basic concepts of complex trigonometegtor algebra, differential and integral calculu

» To provide an insight into vector differentiationdefirst order ODE's.

Module-1

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

Vector Algebra: Scalar and vectors. Addition and subtraction amdtiplication of vectors- Dot and Crog
products, problems.

Module-2

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

Module-3

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

Module-4

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

Module-5

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

Course outcomesAt the end of the course the student will be able t

 CO1: Apply concepts of complex numbers and vectgetaa to analyze the problems arising| i

related area.
» COZ2: Use derivatives and partial derivatives towate rate of change of multivariate functions.
+ CO3: Analyze position, velocity and accelerationtwwo and three dimensions of vector vall
functions.
» CO4: Learn techniques of integration including ¢hraluation of double and triple integrals.
CO5: Identify and solve first order ordinary difetial equations.

12}
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Question paper pattern:
* The question paper will have ten full questionsyag equal marks.

e Each full question will be for 20 marks.

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

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

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

Sl No Name of the

Author/s Name of the Edition and

Publisher Year

Title of the Book

Textbook

1 | Higher Engineering Mathematicg B.S. Grewal | Khanna Publishers | 43¢ Edition,




| | | | 2015

Reference Books

1 Advanced Engineering E. Kreyszig John Wiley & Sons TEdition,
Mathematics 2015
2 Engineering Mathematics N.P.Bali and Manjdbexmi Publishers 7th Edition,
Goyal 2007
3 Engineering Mathematics Vol.l Rohit Khurana Gage Learning *{ Edition,
2015




B. E. Common to all Programmes
Outcome Based Education (OBE) and Choice Based Cre&®ystem (CBCS)
SEMESTER - IV

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

Course Code 18MAT41 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:2:0) SEE Marks 60
Credits 3 Exam Hours 03

Course Learning Objectives:
e To provide an insight into applications of compleatiables, conformal mapping and special functi
arising in potential theory, quantum mechanicst beaduction and field theory.
e« To develop probability distribution of discrete, ntimuous random variables and joint probabi
distribution occurring in digital signal processimlgsign engineering and microwave engineering.

ons

ity

Module-1

Calculus of complex functions:Review of function of a complex variable, limit@ntinuity, and
differentiability. Analytic functions: Cauchy-Riema equations in Cartesian and polar forms and cpresees.
Construction of analytic functions: Milne-Thomsoetmod-Problems.

Module-2

. . : , . 1
Conformal transformations: Introduction. Discussion of transformations= 2>, w=e*, W= Z+—,(z % O)
2

. Bilinear transformations- Problems.
Complex integration: Line integral of a complex function-Cauchy’s thexm and Cauchy’s integral formula a
problems.

Module-3

Probability Distributions: Review of basic probability theory. Random variab(discrete and continuous
probability mass/density functions. Binomial, Rois, exponential and normal distributions- problgiNs
derivation for mean and standard deviation)-lllaste examples.

N—r

Module-4

Curve Fitting: Curve fitting by the method of least squares-rfgtthe curves of the form-
y=ax+b,y=ax’ & y=ax’ +bx+c.

Statistical Methods: Correlation and regression-Karl Pearson’s coefficad correlation and rank correlation-
problems. Regression analysis- lines of regressmwablems.

Module-5

Joint probability distribution: Joint Probability distribution for two discrete dhom variables, expectation arn
covariance.

Sampling Theory: Introduction to sampling distributions, standanbgType-l and Type-Il errors. Test of
hypothesis for means, student’'s t-distributi@hi-square distribution as a test of goodéss.

Course outcomesAt the end of the course the student will be able t

¢ CO1: Use the concepts of analytic function and mem potentials to solve the problems arising i

electromagnetic field theory.

e (CO2: Utilize conformal transformation and complietegral arising in aerofoil theory, fluid flo
visualization and image processing.

* CO3: Apply discrete and continuous probabilitytdbutions in analyzing the probability models
arising in engineering field.

* CO4: Make use of the correlation and regressi@tyars to fit a suitable mathematical model for the
statistical data.

<

« COb: Construct joint probability distributions addmonstrate the validity of testing the hypothesis




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

Each full question will be for 20 mark

S.

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

ﬁllo Title of the Book Esmgrls of the Eigl]iiher of the Edition and Year
Textbooks

1 Advanced Engineering Mathematics E. Kreyszig John Wiley & Sons| 10" Edition,2016
2 Higher Engineering Mathematics | B. S. Grewal Khanna Publishers| 44" Edition, 2017
3 Engineering Mathematics Srimanta Pal et al | Oxford University| 3 Edition,2016

Press

Reference Books

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

2 Introductory Methods of NumericalS. S. Sastry Prentice Hall off 4" Edition 2010
Analysis India

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

4 A  Textbook of EngineeringN. P. Bali and Laxmi Publications | 6" Edition, 2014
Mathematics Manish Goyal

5 Advanced Engineering Mathematics  Chandrika Prasktianna Publishing, 2018

and Reena Garg

Web links and Video Lectures:
1. http://nptel.ac.in/courses.php?disciplinelD=111

2. http://www.class-central.com/subject/math(MOPCs
3. http://academicearth.org/
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B. E. CIVIL ENGINEERING
Outcome Based Education (OBE) and Choice Based Crie@ystem (CBCS)
SEMESTER - IV
ANALYSIS OF DETERMINATE STRUCTURES

Course Code 18CVv42 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives:This course will enable students to
1. To understand different forms of structural systems
2. To understand concept of ILD and moving loads.
3. To determine slopes and deflections of beams aisdds.
4. To analyse arches and cables.

Module-1

Introduction  and Analysis of Plane Trusses: Structural  forms, Conditions of equilibrium

Compatibility conditions, Degree of freedom, Lineand non linear analysis, Static and kinematic

indeterminacies of structural systems.

Influence Lines: Concepts of influence lines-ILD for reactions, Sl &M for determinate beams-ILD for
axial forces in determinate trusses and numericddlems

Module-2

Moving Loads: Reactions, BM and SF in determinate beams, axiakfoin determinate trusses for rolli
loads using ILD (Max. values and absolute max. eslior beams subjected to multiple loads).

Module-3

Deflection of Beams:Moment area method: Derivation, Mohr’'s theoremgnSionventions, Application d

ng

f

moment area method for determinate prismatic beBeems of varying section, Use of moment diagram by

parts. Conjugate beam method: Real beam and cdajlgam, conjugate beam theorems, Applicatio
conjugate beam method of determinate beams ofblarizoss sections

n of

Module-4

Energy Principles and Energy Theorems:Principle of virtual displacements, Principle oftuil forces,
Strain energy and complimentary energy, Strain gnelue to axial force, bending, shear and tors
Deflection of determinate beams and trusses ustad) gtrain energy, Deflection at the point of aation of
single load, Castig liano’s theorems and its aptiti to estimate the deflections of trusses, lemhes,
Special applications-Dummy unit load method.

ion,

Module-5

Arches and Cable Structures:Three hinged parabolic and circular arches withpst at the same anc
different levels. Determination of normal thrustdial shear and bending moment. Analysis of calneker
point loads and UDL. Length of cables for suppattsame and at different levels- Stiffening trus®es
suspension cables.

|

Course Outcomes After studying this course, students will be alole t
1. Identify different forms of structural systems.
2. Construct ILD and analyse the beams and trussgscset to moving loads

3. Understand the energy principles and energy theoramd its applications to determine f{
deflections of trusses and beams.
4. Determine the stress resultants in arches andsable

he

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
The students will have to answer five full questioselecting one full question from each module.

Textbooks:

1. Reddy C S, Basic Structural Analysis, Tata McGrailly New Delhi.
2. Muthu K U. etal, Basic Structural Analysis, 2ndtemti, IK International Pvt. Ltd., NewDelhi,2015.
3. Bhavikatti, Structual Analysis, Vikas Publishing e Pvt. Ltd, NevDelhi,2002

Reference Books:

1. Hibbeler R C, Structural Analysis, Prentice Hath 8dition,2014.




2. Devadoss Menon, Structural Analysis, Narosa PublisHouse, New Delhi,2008.
3. Prakash Rao D S, Structural Analysis, UniversitysBrPvt. Ltd,2007.




CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

APPLIED HYDRAULICS

Course Code 18CVv43 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0; SEE Mark 60
Credits 03 Exam Hour 03

Course Learning Objectives:The objectives of this course is to make studenksérn:
1. Principles of dimensional analysis to design hylicanodels and Design of various models.
2. Design the open channels of various cross sedtichgling design of economical sections.

Y

3. Energy concepts of fluid in open channel, Energgigation, Water surface profiles at different

conditions.

4. The working principles of the hydraulic machines fine given data and analyzing t
performance of Turbines for various design data.

Module-1

Dimensional analysis: Dimensional analysis and similitude: Dimensionalmogeneity, Non
Dimensional parameter, Rayleigh methods and Bubldngd theorem, dimensional analysis, choice

variables, examples on various applicatioktdel analysis: Model analysis, similitude, types of

similarities, force ratios, similarity laws, modgéssification, Reynolds model, Froude’s model gEsl
Model, Webber's model, Mach model, scale effectsstddted models. Numerical problems @
Reynolds’s, and Froude’s Model

Buoyancy and Flotation: Buoyancy, Force and Centre of Buoyancy, Meta cearice Meta centric
height, Stability of submerged and floating bodid3etermination of Meta centric height,
Experimental and theoretical method, Numerical [enois.

Module-2

Open Channel Flow Hydraulics: Uniform Flow: Introduction, Classification of flothrough channe
Chezy's and Manning’s equation for flow through opehannel, Most economical channel sect
Uniform flow through Open channels, Numerical Pemh$. Spedic Energy and Specific energy cur
Critical flow and corresponding critical parametédisimerical Problems

Module-3

Non-Uniform Flow: Hydraulic Jump, Expressions for conjugate depthd Bnergy loss, Numerig
Problems Gradually varied flow, Equatiddack water curve and afflux, Description of watarves o
profiles, Mild, steep, critical, horizontal and &dse slope profiles, Numerical problems on idemgth¢
flow profiles

Module-4

he

of

n

Impact of jet on Curved vanes:Introduction, Impulse-Momentum equation. Direct aapof a jet on
stationary and moving curved vanes, Introductiorcdocept of velocity triangles, impact of jet on
series of curved vanes- Problems.

Turbines — Impulse Turbines: Introduction to turbines, General lay out of a lordelectric plant, Head
and Efficiencies, classification of turbines. Prlt@heel- components, working principle and velocity
triangles. Maximum power, efficiency, working prafions — Numerical problems.

a

[

Module-5

Reaction Turbines and Pumps:Radial flow reaction turbines: (i) Francis turbinBescriptions
working proportions and design, Numerical problerti§. Kaplan turbine- Descriptions, workin
proportions and design, Numerical problems. Digfettheory and unit quantities. (No problems)
Centrifugal pumps: Components and Working of cérgel pumps, Types of centrifugal pumps, W
done by the impeller, Heads and Efficiencies, Mumimstarting speed of centrifugal pump, Numer

ork
cal

problems, Mull-stage pump




Course outcomes After a successful completion of the course, thdestit will be able to:

1. Apply dimensional analysis to develop mathematicatieling and compute the parametric
values in prototype by analyzing the correspondmoglel parameters

Design the open channels of various cross sedtichgling economical channel sections
Apply Energy concepts to flow in open channel serdj Calculate Energy dissipation,
Compute water surface profiles at different coodisi

Design turbines for the given data, and to knovir thgeration characteristics under different
operating conditions

o rwn

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.

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

197

Textbooks:

1. P N Modiand S M Seth, “Hydraulics and Fluid Mecicanincluding Hydraulic Machines”,
20th edition, 2015, Standard Book House, NewDelhi

2. R.K. Bansal, “A Text book of Fluid Mechanics andd#gulic Machines”, Laxmi Publications,
New Delhi

3. S K SOM and G Biswas, “Introduction to Fluid Meclkanand Fluid Machines”, Tata McGraw
Hill, New Delhi.

Reference Books

1. K Subramanya, “Fluid Mechanics and Hydraulic Maelsih Tata McGraw Hill Publishing Co.L
2. Mohd. Kaleem Khan, “Fluid Mechanics and Machine®%ford UniversityPress.

3. C.S.P. Ojha, R. Berndtsson, and P.N. Chandramtillijld Mechanics and Machinery”, Oxford

University Publication —2010.
4. J.B. Evett, and C. Liu, “Fluid Mechanics and Hydieai, McGraw-Hill Book Company.-2009.




CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

CONCRETE TECHNOLOGY
Course Code 18CVv44 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0 SEE Mark 60
Credits 03 Exam Hour 03

Course Learning Objectives This course will enable students to:
1. To recognize material characterization of ingretiiexi concrete and its influence on properties
of concrete
2. Proportion ingredients of Concrete to arrive at trdessirable mechanical properties of
Concrete.
3. Ascertain and measure engineering properties afretmin fresh and hardened state which meet
the requirement of real time structures.
Module-1
Concrete Ingredients Cement -Cement manufacturing process, steps to reduce rcéobtprint, chemic:
composition andtheir importance, hydration of cement, types of eet Testing of cement. Fi
aggregate: Functions, requirement, AlternativeRiver sand, Msand introduction and manufacturi
Coarse aggregate: Importance of size, shape ahaddexsrading and bleing of aggregate. Testing
aggregate, requirement. Recycled aggregates Watqualities of water. Chemical admixture
plasticizers, accelerators, retarders and air iemga agents. Mineral admixtures Pozzolanic an
cementitious materials, Fly ash, GGBS, silica funhstakaolin and rice huskash.
Module-2
Fresh Concrete Workability-factors affecting workability. Measument of workability-slump
Compaction factor and Vdgee Consistometer tests, flow tests. Segregatioh bdeeding. Process
manufacturing of concrete- Batching, Mixing, Traogmg, Placing and Compaction. Curingtethods o
curing — Water curing, membrane curing, steam guratcelerated curing, selfuring. Good and Bz
practices of making and using fresh concrete ariedcEbf heat of hydration during mass concretin
project sites.
Module-3
Hardened ConcreteFactors influencing strength, W/C ratio, gel/speat@®, Maturity concept, Testing
hardened concrete, Creep —facto rs affecting créepnkage of concrete plastic shrinking and dryir
shrinkage, Factors affecting shrinkage. Definitimmd significance of durability. Internal and extd
factors influencing durability, Mechanisms- Sulghaittitack —chloride attack, carbonation, freezing
thawing. Corrosion, Durability requirements as {&#56, In situ testing of concretBenetration and p
out test, rebound hammer test, ultrasonic pulsecitg| core extraction -Principal, applications a
limitations.
Module-4
Concrete Mix Proportioning
Conceptof Mix Design with and without admixtures, variabli® proportioning and Exposure conditic
Selection criteria of ingredients used for mix desiProcedure of mix proportioning. Numerical Exées
of Mix Proportioning using5-10262:2019.
Module-5
Special Concretes
RMC- manufacture and requirement as per QCI-RMCRG&perties, advantages and disadvantages
Compacting concretezoncept, materials, tests, properties, applicaiind typical mix Fiber reinforce
concrete - Fibers types, properties, applicatiorFRIC. Light weight concretaaterial properties a
types. Typical light weight concrete mix and apglions, materials, requirements, mix proportion
properties of Geo polymer Concrete, High Strengihdtete and High Performance Concrete.
Course outcomes After studying this course, students will be alole t
1. Relate material characteristics and their influemicenicrostructure of concrete.
2. Distinguish concrete behavior based on its freshremdened properties.
3. lllustrate proportioning of different types of caate mixes for required fresh and hardened
properties using professional codes.
4. Adopt suitable concreting methods to place the miadased on requirement.
5. Select a suitable type of concrete based on spepflcation

UJ

Self-



Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
« The students will have to answer five full quessioselecting one full question from each modulg
Textbooks:
1. Neville A.M. “Properties of Concrete”-4th Ed., Langn.
2. M.S. Shltatty, Concrete Technology - Theory and Rmad®ublished by S. Chand and Company
New Delhi.
3. Kumar Mehta. P and Paulo J.M. Monteiro “Concretesfdstructure, Property and Materials”,
4th Edition, McGraw Hill Education, 2014
4. A.R. Santha Kumar, “Concrete Technology”, Oxford Uwersity Press, New Delhi
(NewEdition)
Reference Books:
1. M L Gambir, “Concrete Technology”, McGraw Hill Edation,2014.
2. N. V. Nayak, A. K. Jain Handbook on Advanced CoteiBechnology, ISBN: 978-81-8487-186-9
3. Job Thomas, “Concrete Technology”, CENGAGE Lear/#05.
4. 1S 4926 (2003): Code of Practice Readixed Concrete [CED 2: Cement and Concrete] Catént
RMC Production Control, Basic Level Certificaticor fProduction Control of Ready Mixed Concr
BMTPC.

\v

ete-

5. Specification and Guidelines for Self-Compactingi@ete, EFNARC, Association House.




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

ADVANCED SURVEYING

Course Code 18CV45 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Mark 6C
Credits 03 Exam Hour 03

Objectives: This course will enable students to

1. Apply geometric principles to arrive at solutionssurveying problems.

2. Analyze spatial data using appropriate computatiand analytical techniques.

3. Design proper types of curves for deviating typala@hments.

4. Use the concepts of advanced data capturing mettexdssary for engineering practice

Module-1
Theodolite Survey and Instrument Adjustment Theodolite and types, Fundamental axes and paifsaoisi
theodolite, uses of theodolite, Temporary adjustsef transit theodolite, measurement of horizorztat
\vertical angles, step by step procedure for obtgipermanent adjustment of Transit theodolite.
Trigonometric Levelling: Trigonometric leveling (heights and distansgsgle plane and double plé
methods)

Module-2
Tacheometry: Basic principle, types of tacheometry, distanceatiqn for horizontal and inclined line of sigh
fixed hair method, problems.
Geodetic Surveying Principle and Classification of triangulation &y, Selection of base line and stati
Orders of riangulation, Triangulation figures, Reduction terfre, Selection and marking of statit

Module-3
Curve Surveying:
Curves — Necessity — Types, Simple curves, Elemeissignation of curves, Setting out simple curlgs
linear methods (numerical problems on offsets ffong chord & chord produced method), Setting ouves
by Rankines deflection angle method (Numerical fenmis). Compound curves, Elements, Design of comgpoun
curves, Setting out of compound curves (numericablems). Reverse curve between two Parallel $itsig
(numerical problems on Equal radius and unequalisjdTransition curves Characteristics, numenablems
on Length of Transition curve, Vertical curves &pBg — (theory).

Module-4

Aerial Photogrammetry
Introduction, Uses, Aerial photographs, Definitipi&cale of vertical and tilted photograph (simpl@bler
Ground Coerdinates (simple problems), Relief Displacemeitsrivation), Ground control, Procedure of
survey, overlaps and mosaiStereoscopes, Derivation Para.
Module-5

Modern Surveying Instruments

Introduction, Electromagnetic spectrum, Electronsgndistance measurement, Total station, Lidar
scanners for topographical survey.

Remote Sensingintroduction, Principles of energy interactiondtmosphere and earth surface features,
Image interpretation techniques, visual interpietatDigital image processing, Global Positionirygtem
Geographical Information System: Definition of GIS, Key Components of GIS, Funcsoof GIS, Spatial
data, spatial information system Geospatial anslysntegration of Remote sensing and GIS and
Applications in Civil Engineering(transportatioown planning).




Course outcomesAfter a successful completion of the course, thdestt will be able to:

1.
2.

3.
4.

Apply the knowledge of geometric principles to aerat surveying problems

Use modern instruments to obtain geo-spatial datd analyse the same to appropriate
engineering problems.

Capture geodetic data to process and perform asdbyssurvey problems with the use of electronic
instruments;

Design and implement the different types of cufeegleviating type of alignments.

Question paper pattern:

The question paper will have ten full questionsyeag equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question coveratighe topics under a module.

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

Textbooks:

1.
2.
3.
4,

B.C. Punmia, “Surveying Vol.2”, Laxmi Publicatiopst. Ltd., New Delhi.

Kanetkar T P and S V Kulkarni , Surveying and LexgPart 2, Pune Vidyarthi Griha Prakashan,
K.R. Arora, “Surveying Vol. 1" Standard Book Hou$é&ew Delhi.

SateeshGopi, Global Positioning System, Tata McGtdiWPublishing Co. Ltd. New Delhi.

Reference Books:

O WNPRF

(o3}

. S.K. Duggal, “Surveying Vol. | & II", Tata McGraw il Publishing Co. Ltd. New Delhi.

. R Subramanian, Surveying and Leveling, Secondaedi®xford University Press, New Delhi.

. David Clerk, Plane and Geodetic Surveying Voll ¥ot?, CBSpublishers

. B Bhatia, Remote Sensing and GIS, Oxford UnivelBityss, New Delhi.

. T.M Lillesand, R.W Kiefer,. and J.W Chipman, Remsé&ssing and Image interpretation , 5th

edition, John Wiley and SonsIndia

. James M Anderson and Adward M Mikhail, Surveyingdly and practice, 7th Edition, Tata

McGraw HillPublication.

. Kang-tsung Chang, Introduction to geographic infation systems, McGraw Hill HigherEducation.




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

WATER SUPPLY AND TREATMENT ENGINEERING

Course Coc 18CV4¢e CIE Marks 40
TeachincHours/Week(L:T:F (3:0.0] SEE Marks 60
Credite 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Analyze the variation of water demand and torest water requirement for a community.

2. Evaluate the sources and conveyance systemavaand treated water.

3. Study drinking water quality standards andltestrate qualitative analysis of water.

4. Design physical, chemical and biological treattmaeethods to ensure safe and potable water Supply.

Module -1

Introduction : Need for protected water supply. Demand of Walgpes of water demanddomestic deman
industrial, institutional and commercial, publiceudire demand estimation, factors affecting pepita deman
Variations in demand of water, Peak factor.

Design periodand factors governing design period. Methods glutation forecasting and numerical problem

Module -2

Water Treatment: Objectives, Unit flow diagrams significance of each unit: Sources and Characiesisi]
surface andsubsurface sources and Suitability. Sampling : Qhjes, methods and preservation technic
Drinking water quality standards as per BIS. Efigoivater quality parameters.

Intake structures — types. Factors to be considered in selectiositeffor ntake structures. Aeration proce
limitations, types and two film theory.

Module -3

Sedimentatior -theory, settling tanks, types and design. Coaguadind flocculation, Clarriflocculators (circu
and rectangular). theory, types of coagulardagualant feeding devices. Jar test apparatus estanation C
coagulants.

Filtration : mechanism, theory of filtration, types of fikeslow sand, rapid sand and pressure filters. &iper,
cleaning. Operational problems in filters. Desidislow and rapid sand filter without under drajassystem

Module -4

Disinfection: Theory of disinfection. Methods of disinfectioritivmerits and demerits. Chlorination: Break p
chlorination and determination of chlorine demagstimation of quantity bleaching powder.
Miscellaneous treatment Process:Softening: Lime soda and Zeolite process. Estomabf Hardness.
Fluoridation and De-fluoridation, Nalagonda Techmgig RO and Nano filtration process with merits a
demerits.

Module -5

Collection and Conveyance of wate. Types of pumps with working principles and nuiced Problems. Desi
of the economical diameter for the rising main.

Pipe appurtenances, Valves, Fire hydrants andreiftePipe materials with their advantages and disadgas
Factors affecting selection of pipe material.

Distribution system: Methods: Gravity, Pumping and Combined gravityd qoumping system. Types
Distribution system. Service reservoirs and tleapacity determinatioplant units and distribution system w
population forecasting for the given city.

Course Outcomes After studying this course, students will be atole

1. Estimate average and peak water demand for a coitymun

2. Evaluate available sources of water, quantitatieslgt qualitatively and make appropriate choice
for a community.

3. Evaluate water quality and environmental signifamof various parameters and plan suitable tredatmen
system.

4. Design a comprehensive water treatment and disiitbgystem to purify and distribute water to the
required quality standards.

nd



Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full guestion from each moc
Textbooks:
1. Howard S. Peavy, Donald R. Rowe, George T , Enui@mtal Engineering - McGraw Hill International
Edition. New York,2000
2. S. K. Garg, Environmental Engineering vol-I, Watapply Engineering — M/s Khanna Publishers, New
Delhi2010
3. B.C. Punmia and Ashok Jain, Environmental EngimgeHWater Supply Engineering, Laxmi PublicatioR3
Ltd., New Delhi2010.

Reference Books

1. CPHEEO Manual on water supply and treatment engimggeMinistry of Urban Development, Governmer
of India, New Delhi.
2. Mark.J Hammer, Water & Waste Water TechnologynJhley & Sons Inc., New York,2008.

—*



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

ENGINEERING GEOLOGY LABORATORY

Course Code 18CVL47 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives This course will enable students
1. To expose the students to identify the mineralsraclls based on their inherent properties and in
civil engineering,
2. To educate the students in the interpretation @fj#ological maps related to civil engineering gcty
3. Students will learn t dip and strike, thickness of strata, Bore holebl@ms related to geologi
formation related to foundation, tunnels, resemsvaind mining.
4. Students will understand the Field knowledge bytiaig the site like problems Faults, Folds, Jo
Unconformity etc.

Experiments

1. Physical properties of minerals: Identificatifr
i. Rock Forming minerals - Quartz group, Feldspar group, Garnet group, Micaugr& Talc, Chloritg
Olivine, Asbestos, Calcite, Gypsum, etc
ii. Ore forming minerals- Magnetite, Hematite, Pyrite, Pyralusite, Graph@aromite, etc

2. Engineering Properties of Rocks: Identificatas

i. lgneous rocks-Types of Granites, Dolerite, Granite Porphyry, Basaumice etc
ii. Sedimentary rocks-Sandstone, Lime stone, Shale, Laterite, Breccia etc

iii. Metamorphic rocks- Gneiss, Slate, Schist, Marble, Quartzite etc

3. Borehole problems: Determination of subsurfagleavior of rocks, their attitude related to founalat
tunnels, reservoirs and mining. Triangular and $guaethods. (2 methods)

4. Dip and Strike problems. Determine Appareptatid True dip. (2 methoc

5. Calculation of Vertical, True thickness and \widf the outcrops. (3 methoc

6. Study of Toposheets and Interpretation, Extoactf Drainage Basin and its Morphometric
Analysis. (3Toposheets)

7. Interpretation and drawing of sections g@ological maps showing tilted beds, faults, unconftieg

etc. (10 Maps)

8. Interpretation of Satellite Images. (2 Satellitegas)

9. Field work-To identify Minerals, Rocks, Geomorphology and Btuual features with related to |
Civil Engineering projects.

Course outcomesDuring this course, students will develop experin;

1. The students able to identify the minerals, rocia @tilize them effectively in civil engineering
practices.

2. The students will interpret and understand theagohl conditions of the area for implementation
civil engineering projects.

3. The students will interpret subsurface informasaich as thickness of soil, weathered zone, depth
hard rock and saturated zone by using geophysietiods.

4. The students will learn the techniques in the priegation of LANDSAT Imageries to find out the
lineaments and other structural features for thergarea.

5. The students will be able to identify the differstructures in the field.

Reference Books:

MP Billings, Structural Geology, CBS Publishers @&nstributors, New Delhi.

B.S. Satyanarayana Swamy, Engineering Geology laadwyr Manual, Dhanpat Rai Sons, New De
LRA Narayan, remote sensing and its applicatiomsyé&fsityPress.

P.K.MUKERJEE, Textbook of Geology, WorldPress R¥tl., Kolkatta

Johnl Plattand John Challinor, Simple Geological@ures, ThomasMurthy&Co, London.
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER- IV
FLUID MECHANICS AND HYDRAULIC MACHINES LABORATORY
Course Code 18CVL48 CIE Marks 40
Teaching ours/Week(L:T:P) (0:2:2) SEE Mark 6C
Credits 02 Exam Hour 03

Course Learning Objectives:This course will enable students to;
1. calibrate flow measuring devices
2. determine the force exerted by jet of water on sane
3. measure discharge and head losses in pipes
4. understand the fluid flo pattert

Experiments:

. Verification of Bernoulli’'s equatic.

. Determination of Cd for Venturimeter and Osefimete.

. Determination of hydraulic coefficients of sinadrtical orifice.

. Determination of (; for Rectangular and Triangular no

. Determination of {; for Ogee and Broad crested v

. Determination of ( for Venturiflume

. Determination of force exerted by a jet on #lat curved vanes.

. Determination of efficiency of Pelton wheel turk

OO N[OOI W| N

. Determination of efficiency of Francis turb

10 Determination of efficiency of Kaplan turbi

11 Determination of efficiency of centrifugal pul

12 Determination of Major Loss in Pig

13. Determination of Minor losses in pipe dustdden enlargement, sudden contraction and bend.

Course outcomesDuring the course of study students will develogenstanding of:
1. Properties of fluids and the use of various inseata for fluid flow measurement.

2. Working of hydraulic machines under various comaisi of working and their characteristics.

« All experiments are to be included in the examoratixcept demonstration exercises.
« Candidate to perform experiment assigned to him.

« Marks are to be allotted as per the split up ofkmahown on the cover page of answer
script.

Reference Books

1. Sarbijit Singh , Experiments in Fluid Mechanics - Pht. Ltd.- New Delhi

2. Mohd. Kaleem Khan, “Fluid Mechanics and Machinei@%ford University Press

3. Hydraulics and Fluid Mechanics’ — Dr. P.N. Modi&r[5.M. Seth, Standard Book House-
New Delhi. 2009Edition




B. E. CIVIL ENGINEERING
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)
SEMESTER - IV

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

(A Bridge course for Lateral Entry students undgloma quota to BE/B. Tech programmes)
Course Code 18MATDIP41 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:1:0) SEE Marks 60
Credits 00 Exam Hours 03

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

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

Module-1

Linear Algebra: Introduction - rank of matrix by elementary row ogtons - Echelon form. Consistency

system of linear equations - Gauss elimination oetlEigen values and Eigen vectors of a squareimatr

Problems.

Module-2

Numerical Methods: Finite differences. Interpolation/extrapolatiosing Newton’s forward and backward

difference formulae (Statements only)-problemslutsan of polynomial and transcendental equai —
Newton-Raphson and Regula-Falsi methods (only dtae)- lllustrative examples. Numerical integrati
Simpson’s one third rule and Weddle’s rule (withprdof) Problems.

Module-3

Higher order ODE’s: Linear differential equations of second and higbeder equations with constant

coefficients. Homogeneous /non-homogeneous equatiowerse differential operators.[Particular Imédg
restricted taR (x) = e®,>0s xn for f(D)y = R(x).

" cosax

Module-4

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

Module-5

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

Course OutcomesAt the end of the course the student will be able t
« Solve systems of linear equations using matrixkaige
« Apply the knowledge of numerical methods in modelland solving of engineering problems.
« Apply the knowledge of numerical methods in modelland solving of engineering problems.
« Classify partial differential equations and sollierh by exact methods.
* Apply elementary probability theory and solve rethproblems.

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

» Each full question will be for 20 marks.

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

Textbook

1 Higher Engineering Mathematics B.S. Grewal KhaRohlishers 43 Edition, 2015

| =)
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Reference Books

1 | Advanced Engineering E. Kreyszig John Wiley & Sons F@Edition, 2015
Mathematics

2 | Engineering Mathematics Vol. | Rohit Khurana  CageyLearning 2015.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -V
CONSTRUCTION MANAGEMENT AND ENTREPRENEURSHIP
Course Coc 18CV51 CIE Marks 40
Teaching Hours/Week(L:T: (2:2.0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Understand the concept of planning, scheduling; @od quality control, safety during constructi
organization and use of project information necgsfa construction project.

2. Inculcate Human values to grow as responsible hureargs with proper personality.

3. Keep up ethical conduct and discharge professiduizs.

Module -1

Management Characteristics of management, functions of mamagée importance and purpose
planning process, types of plans.

Construction Project Formulation: Introduction to construction management, projecjaaization
management functions, management styles.

Construction Planning and Scheduling: Introduction, types of project plans, work breakdo
structure, Grant Chart, preparation of network diag event and activity based and its critical pa
critical path method, PERT method, concept of @&gtion arrow and activity on node.
Module -2

Resource Managemer. Basic concepts of resource management, class abugbWages & statuto
requirement, Labour Production rate or Productj\igctors affecting labour output or productivity.
Construction Equipments: classification of construction equipment, estimatiof productivity for

maintenance cost of construction equipments. Setectf construction equipment and basic conce
equipment maintenance
Materials: material management functions, inventory managémen

Module -3

Construction Quality , safety and Human Values:

Construction quality process, inspection, qualipntcol and quality assurance, cost of quality,
standards. Introduction to concept of Total Quallignagement

HSE: Introduction to concepts ofHSE as applicable to Construction. Importance detgain
construction , Safety measures to be taken durkap¥ation , Explosives , drilling and blastindnot
bituminous works , scaffolds / platforms / ladder form work and equipment operation. Storaf
materials. Safetthrough legislation, safety campaign. Insurances.

Professional Duties, Professional and Individuagh®, Confidential ad Proprietary Informatio
Conflict of Interest Confidentiality, Gifts and Bes, Price Fixing, Whistle Blowing.

Module -4

Introduction to engineeringeconomy:Principles of engineering economics, concept onrdand macr
analysis, problem solving and decision making.

Interest and time value of money:concept of simple and compound interest, intdastula for: single
payment, equal payment and uniform gradient sefEsninal and effective interest rates, defer
annuities, capitalized cost.

Comparison of alternatives: Present worth, annual equivalent, capitalized ratel of return methods
Minimum Cost analysis and break even analysis.

Module -5

h

—

excavator, dozer, compactors, graders and dumpestanation of ownership cost, operational and

t on

e

Ethics : Morals, values and ethics, integrity, trustwortisime work ethics, need of engineering ethics,

red




Entrepreneurship: Evolution of the concept, functions of an entrepram concepts oéntrepreneurshi
stages in entrepreneurial process, different ssuodefinance for entrepreneur, central and stavel
financial institutions.
Micro, Small & Medium Enterprises (MSME): definitip characteristics, objectives, scope, role| of
MSME in economic development, advantages of MSMEpHuction to different schemes: TECKSOK,
KIADB, KSSIDC, DIC, Single Window Agency: SISI, NSJ SIDBI, KSFC.
Business Planning ProcesdBusiness planning process, marketing plan, finhipdtien, project report at
feasibility study, guidelines for preparation of deb project report for starting a new venture
Introduction to international entrepreneurship appaties, entry into international business, exinoy,
direct foreign investment, venture capital.
Course OutcomesAfter studying this course, students will be alole t
1. Prepare a project plan based on requirements aphi schedule of a project by understandin
activities and their sequence.
2. Understand labour output, equipment efficiencgltocate resources required for an activity / profe
achieve desired quality and safety.
3. Analyze the economics of alternatives and evalbhatefits and profits of a construction activity &g
on monetary value and time value.
4. Establish as an ethicahtrepreneur and establish an enterprise utilitiegprovisions offered by t
federal agencies.

Question paper pattern:

* The question paper will have ten full questiongyeag equal marks.

» Each full question will be for 20 marks.

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

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

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

Textbooks:
1. P C Tripathi and P N Reddy, “Principles of ManagatheTata McGraw-Hill Education

2. Chitkara, K.K, “Construction Project Managemenari®ling Scheduling and Control”, Tata McGraw-
Hill Publishing Company, New Delhi.
3. Poornima M. Charantimath , “Entrepreneurship Dewelent and Small Business Enterprise”, Dorling
Kindersley (India) Pvt. Ltd., Licensees of Pearstungation
4. Dr. U.K. Shrivastava “Construction Planning and Ma@ament”, Galgotia publications Pvt. Ltd. New
Delhi.
5. Bureau of Indian standards — IS 7272 (Part-1)- 29Rdcommendations for labour output constant| for
building works:

Reference Books:

1. Robert L Peurifoy, Clifford J. Schexnayder, Aviadphra, Robert Schmitt, “Construction Planning,
Equipment, and Methods (Civil Engineering), McGrelillEducation

2. Harold Koontz, Heinz Weihrich, “Essentials of Maragent: An International, Innovation, and
Leadership perspective”, T.M.H. Edition, NewDelhi

3. Frank Harris, Ronald McCaffer with Francis Edumwet“ Modern Construction Management”,
Wiley-Blackwell

4. Mike Martin, Roland Schinzinger, “Ethics in Engimeg”, McGraw-HillEducation

5. Chris Hendrickson and Tung Au, “Project ManagenienConstruction - Fundamentals Concepts for
Owners, Engineers, Architects and Builders”, Paenkiall,Pitsburgh

6. James L.Riggs, David D. Bedworth , Sabah U. RandHa&ngineerng Economics” 4




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - V
ANALYSIS OF INDETERMINATE STRUCTURES
Course Code 18CV52 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives:This course will enable students to

1. Apply knowledge of mathematics and engineeringailcdating slope, deflection, bending moment and
shear force using slope deflection, moment distidoumethod and Kani’'s method.

Identify, formulate and solve problems in structanaalysis.

Analyze structural system and interpret data.

use the techniques, such as stiffness and fleyililethods to solve engineering problems

. communicate effectively in design of structuraihedmts

SN

Module-1

Slope Deflection Method:Introduction, sign convention, development of sldpélection equation, analysis
continuous beams including settlements, Analysisrtdifogonal rigid plane frames including sway framéth
kinematic indeterminacss.

Module-2

Moment Distribution Method: Introduction, Definition of terms, Development ofethod, Analysis of
continuous beams with support yielding, Analysigdhogonal rigid plane frames including sway framéth
kinematic indeterminacy3.

Module-3

Kani’'s Method: Introduction, Concept, Relationships between bepdnomentand deformations, Analysis
continuous beams with and without settlements, ygisilof frames with and without sway.

of

Module-4

Matrix Method of Analysis ( Flexibility Method) : Introduction, Axes and coordinates, Flexibility mnat
Analysis of continuous beams and plane trussegusiatem approach, Analysis of simple orthogorgilr
frames using system approach with static indeteanyin3.

Module-5

Matrix Method of Analysis (Stiffness Method): Introduction, Stiffness matrix, Analysis of contous beams
and plane trusses using system approach, Analyssnple orthogonal rigid frames using system apphc
with kinematic indeterminacy3.

D

Course Cutcomes:After studying this course, students will be alole t

1. Determine the moment in indeterminate beams amdefsehaving variable moment of inertia and
subsidence using slope defection method

2. Determine the moment in indeterminate beams amdefsaof no sway and sway using moment distributi

method.

Construct the bending moment diagram for beamdrantkes by Kani's method.

Construct the bending moment diagram for beamdranakes using flexibility method

. Analyze the beams and indeterminate frames bymystiéfness method.

oA w

O

estion paper pattern:
* The question paper will have ten full questionsyeag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coveratighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Hibbeler R C; Structural Analysis”, Pearson Publication

2. L S Negi and R S Jangitstructural Analysis”, TataMcGraw-Hill Publishing Company Ltd.

3. D S PrakashRadStructural Analysis: A Unified Approach” , Universities Press

4. K.U. Muthu, H. Narendraetdlindeterminate Structural Analysis”, IK International Publishing Pvt. Ltd

Reference Books:




N B

o~ w

. Reddy C S/Basic Structural Analysis”, Tata McGraw-Hill Publishing Company Ltd.
. Gupta S P, G S Pundit and R Gupgfaheory of Structures”, Vol Il, Tata McGraw Hill Publications

company Ltd.

. V N Vazirani and M MRatwaniAnalysis Of Structures ”, Vol. 2, Khanna Publishers
. Wang C K/ Intermediate Structural Analysis”, McGraw Hill, International Students Edition.
. S.Rajasekaran and G. Sankarasubramafi@emputational Structural Mechanics”, PHI Learning Pvt.

Ltd.

D




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - V
DESIGN OF RC STRUCTURAL ELEMENTS
Course Code 18CV53 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives:This course will enable students to
1. Identify, formulate and solve engineering probleaisRC elements subjected to different kinds
loading.
2. Follow a procedural knowledge in designing varistractural RC elements.
3. Impart the usage of codes for strength, servicéalhihd durability.
4. Provide knowledge in analysis and design of RC elgm

of

Module-1

Introduction to working stress and limit State Desgn: Introduction to working stress metho
Difference between Working stress and Limit Statetivd of design, Modular Ratio and Factor of Sa
and evaluation of design constants for workingsstreethod.

Philosophy and principle of limit state design witbsumptions. Partial Safety factors, Characterisid
and strength. Stress block parameters, concepalahted section, under reinforced and over reiefb
section.

Limiting deflection, short term deflection, longrie deflection, Calculation of deflection of sing
reinforced beam only. Cracking in reinforced coteremembers, calculation of crack width of sin
reinforced beam. Side face reinforcement, slendetsl of beams for stability.

d,
fety
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Module-2

Limit State Analysis of Beams:
Analysis of singly reinforced, doubly reinforceddaitanged beams for flexure and shear.

Module-3

Limit State Design of BeamsDesign of singly and doubly reinforced beams, Desijflanged beams,
design for combined bending, shear and torsiorea$33456.

Module-4

Limit State Design of Slabs and Stairs Introduction to one way and two way slabs, Desifjnantilever,
simply supported and one way continuous slab. Desigwo way slabs for different boundary condigo
Design of dog legged and open well staircases. ttrapoe of bond, anchorage length and lap length.

=]

Module-5

Limit State Deign of Columns and Footings:Analysis and design of short axially loaded RC owiu
Design of columns with uniaxial and biaxial momeniesign concepts of the footings. Design
Rectangular and square column footings with axiatiland also for axial load & moment.

of

Course outcomesAfter studying this course, students will be alole t

1. Understand the design philosophy and principles.

2. Solve engineering problems of RC elements subjdotéldxure, shear and torsion.

3. Demonstrate the procedural knowledge in desigm®structural elements such as slabs, columns
footings.

4. Owns professional and ethical responsibility.

and

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
« The students will have to answer five full quessioselecting one full question from each module

» The designs are as per 1S-456 and SP (16) relehants to be provided in the question paper.

Textbooks:

1. Unnikrishnan Pillai and Devdas MenorRReinforced Concrete Design’, McGraw Hill, New Delhi

2. Subramanian, Design of Concrete Structures”, Oxford university Press

3. HJ ShahjReinforced Concrete Vol. 1 (Elementary ReinforcedConcrete)” , Charotar Publishing
House Pvt. Ltd.

Reference Books:




N
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P C Varghese, “Limit State design of reinforcedarete” , PHI, New Delhi.

W H Mosley, R Husle, J H Bungey, “Reinforced Comer@esign”, MacMillan Education, Palgrave
publishers.

Kong and Evans, “Reinforced and Pre-Stressed Cic&pringer Publications.

A W Beeby and Narayan R S, “Introduction to DedgnCivil Engineers”, CRC Press.

Robert Park and Thomas Paulay, “Reinforced Coa@#&uctures”, John Wiley & Sons, Inc.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - V
BASIC GEOTECHNICAL ENGINEERING
Course Code 18CV54 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to

1. Appreciate basic concepts of soil mechanics asngaggiial part in the knowledge of civil

engineering.
2. Comprehend basic engineeringand mechanical momditlifferent types of sail.

3. Become broadly familiar with geotechnical enginegriproblems such as, flow of wate
through soil medium and terminologies associatet geotechnical engineering.

4. Assesstheimprovementinmechanicalbehaviourbydeasificofsoildepositsising compaction.
5. Model and measure stren-deformation characteristics of so

=

Module-1

Introduction: Origin and formationof soil, Regional soil deposits in India, Phase Diagrgphase
relationships, definitions and their interrelatibipss.

Determination of Index properties: Specific grayityater content, in-situ density, relative densit
particle size analysis(sieve and Hydrometer angllysi

Atterberg’s Limits, consistency indices. Activity olay, Field identification tests, Plasticity chaBIS
soil classification (I1S: 1498-1970).

y

Module-2

Soil Structure and Clay Mineralo Single grained, honey combed, flocculent and degestructures
Valence bonds, Soil-Water system, Electrical défudouble layer, adsorbed water, base-exchi
capacity, Isomorphous substitution. Common clayaréts in soil and their structures- Kaolinite,tdl
and Montmorillonite and their application in Engémieg

Compaction of Soils: Definition, Principle of compaction, Standard aMbdified proctor’s
compaction tests, factors affecting compactioneatffof compaction on soil properties, Fiel
compaction control-compactive effort & method ofrguaction, lift thickness and number of passe
Proctor’'s needle, Compacting equipments and thetalsility.

Module -3

Flow through Soils: Darcy’s law-assumption and validity, coefficient pkermeability and its
determination (laboratory and field), factors affieg permeability, permeability of stratified sQils
Seepage velocity, superficial velocity and coeéfitiof percolation, Capillary Phenomena.
Seepage Analysis:Laplace equation, assumptions, limitation sand d&ivation. Flow nets-
characteristics and applications. Flow nets foesipdes and below the dam section.

Unconfined flow, phreaticline (Casagrande’s metheith- and without toe filter), flow through
dams, design of dam filters.

Effective Stress Analysis:

Geostatic stresses, Effective stress conceptgtids, effective stress and Neutral stress anddinp
of the effective stress in construction of struetyrquick sand phenomena.

Module -4

Shear Strength of Soil Concept of shear strength, Mohr—Coulomb Failuré@e@on, Modified
Mohr—Coulomb CriterionTotal and effective shear strength parameters,ofactaffecting shear
strength of soils. Thixotrophgnd sensitivityMeasurement of shear strength parameters - Diheetrs

ange
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test, unconfined compression test, triaxial congices test and field Vane shear test, Test under

different drainage conditions.

Module-5

Consolidation of Soil. Definition, Mass-spring analogy, Terzaghi’'s one mednsional
consolidationtheory-assumptionsandlimitations.GoiregdifferentialEquation and solution (No
derivation).

Consolidation characteristics of soildGy, my and G). Laboratory one dimensional consolidation tes

characteristics of  e-log’) curve, Pre-consolidation pressure and its determinatipiCasagrande’s

—

method. Over consolidation ratio, normally consafétl, under consolidated and over consolidated

soils.




Determination of consolidation characteristics dafilss compression index and coefficient g
consolidation (square root of time fitting methddgarithmic time fitting method). Primary anc
secondary consolidation.

—h

Course outcomesOn the completion of this course students are éggdo attain the following outcomes

g

and

¢

1. Ability to plan and execute geotechnical site irtiggdion program for different civil engineerin
projects

2. Understanding of stress distribution and resulBetflement beneath the loaded footings on sand
clayey soils

3. Ability to estimate factor of safety against faduof slopes and to compute lateral pressure dissipit
behind earth retaining structures

4. Ability to determine bearing capacity of soil anchieve proficiency in proportioning shallow isoldt
and combined footings for uniform bearing pressure

5. Capable of estimating load carrying capacity oflgrand group of piles

Question paper pattern:

The question paper will have ten full questionsyiag equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximumfofir sub- questions) from each module.
Each full question will have sub- question coveriighe topics under a module.

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

Textbooks:

1. Gopal Ranjan and Rao A.S.R., Basic and Applied Beithanics, New Age International (P) Ltd., Ne
Delhi.

2. Punmia B C, Soil Mechanics and Foundation Engingetiaxmi Publications co., New Delhi.

3. Murthy V.N.S., Principles of Soil Mechanics and Rdation Engineering, UBS Publishers g
Distributors, New Delhi.

4. Braja, M. Das, Geotechnical Engineering; ThomsoagiBess Information India (P) Ltd., India.

nd

Reference Books:

A

T.W. Lambe and R.V. Whitman, Soil Mechanics-, Jutfifey & Sons.

Donald P Coduto, Geotechnical Engineering- Phi hiegr Private Limited, New Delhi.

Shashi K. Gulathi & Manoj Datta, Geotechnical Ergiring-. , Tata McGraw Hill Publications.
Debashis Moitra, “Geotechnical Engineering”, Unsites Press.,

Malcolm D Bolton, “A Guide to soil mechanics”, Urissities Press.,

Bowles J E , Foundation analysis and design, McGHilvPublications.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS)and Outcome BasEducation (OBE)

SEMESTER - V
MUNICIPAL WASTEWATER ENGINEERING
Course Code 18CV55 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to;

1. Understand the various water demands and popufarecasting methods.

2. Understand and design different unit operatams unit process in involved in wastewater treatrpeocess
3.Understand the concept and design of varidussipochemical treatment units

4. Understand the concept and design of variamiedical treatment units

5. Understand the concept of various advance weetier and low cost treatment processes for ruessar

Module-1

Introduction : Need for sanitation, methods of sewage dispogads of sewerage systems, dry weather flow,
weather flow, factors effecting dry and wet weatthew on design of sewerage system, estimatiortafs water
flow, time of concentration flow, numericals.

Sewer appurtenancesManholes, catch basins, oil and grease trap®. #hd S traps. Material of sewers, shap
sewers, laying and testing of sewers, ventilatiosewvers basic principles of house drainage.

wet

b of

Module-2

Design of sewer. Hydraulic formula to determine velocity and diache. Self cleansing and non scour
velocity. Design of hydraulic elements for circusawers for full flow and half flow conditions.

Waste water characteristics sampling, significance and techniques, physicdiemical and biologica
characteristics, flow diagram for municipal wasi&tev

Treatment unit operations and process. Estimai0OD. Reaction kinetics (zero ordef' drder and 2 order).

ng

Module-3

Treatment of municipal waste wate: Screens: types, disposal. Grit chamber, oil aedge removal. primary an
secondary settling tanks.

Disposal of effluents:Dilution, self-purification phenomenon, oxygen sagve, zones of purification, sewa
farming, sewage sickness, numerical problems quoda of effluents. Streeter-Phelps equation.

d

ge

Module-4

Biological Treatment Process Suspended growth system - conventional activatadge process and i
modifications. Attached growth system — tricklinigefr, bio-towers and rotating biological contastor

Principle of stabilization ponds, oxidation ditcbipdge digesters(aerobic and anaerobic), Equalizatihickeners
and drying beds.

Module-5

Advanced Wastewater Treatmen: Need and technologies used. Nitrification anchiD#ication Processes
Phosphorous removal. Advance oxidation process@®§), Electro coagulation.

Rural sanitation: Low cost treatment process: Working principal degign of septic tanks for small commun
in rural and urban areas, two-pit latrines, ectet@nd soak pits.

—

ity

Course outcomes After studying this course, the students will béedb:

1. Select the appropriate sewer appurtenances atatiats in sewer network.

2. Design the sewers network and understand thewdiication process in flowing water.
3.Deisgn the varies physic- chemical treatmentsuni

4. Design the various biological treatment units

5. Design various AOPs and low cost treatment units

Question paper pattern:
« The question paper will have ten full questionsyéag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.

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

Textbooks




1. Howard S. Peavy, Donald R. Rowe, George T, “Envitental Engineering” - Tata McGraw Hill, New Yor
Indian Edition, 2013

2. B C Punmia, “Environmental Engineering vol-II", Liak Publications %, 2016

3. Karia G.L., and Christian R.A, “Wastewater Treatin€oncepts and Design Approach”, Prentice Hallhalid
Pvt. Ltd., New Delhi. 3 Edition, 2017

4. S.K.Garg, “Environmental Engineering vol-1l, Watpply Engineering”, Khanna Publishers, — New D¢
28"edition and 2017

lhi

Reference Books

1.

2.
3.

CPHEEO manual on sewage treatment, Ministry of bibavelopment, Government of India, New
Delhi, 1999

Mark.J Hammer, "Water & Waste Water Technology”ddMiley & Sons Inc., New York, 2008
Benefield R.D., and Randal C.W, “Biological Proc&esign for Wastewater Treatment”, Prentice H
Englewood Chiffs, New Jersey 2012

Metcalf and Eddy Inc, “Wastewater Engineering eaiment and Reuse”, Publishing Co. Ltd., New De
4th Edition, 2009.

all,

2lhi,




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - V
HIGHWAY ENGINEERING
Course Coc 18CV5¢€ CIE Marks 40
Teaching Hours/Week(L:T: (3:0:.0; SEE Marks 60
Credit 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;
1. Gain knowledge of different modes of transportasgatems, history, development of highways
and the organizations associated with researcli@nelopment of the same in INDIA.

2. Understand Highway planning and development consigehe essential criteria’s (engineering and

financial aspects, regulations and policies, secmnomic impact).

3. Get insight to different aspects of geometric eletsieand train them to design geometric
elements of a highway network.

4. Understand pavement and its components, pavemastraotion activities and its requirements.

5. Gain the skills of evaluating the highway economigs B/C, NPV, IRR methods and also
introduce the students to highway financing congept

Module -1

Principles of Transportation Engineering: Importance of transportatiolifferent modes ¢
transportation and comparison, Characteristicsoafl rtransport Jayakar committee recommendatiord
implementation — Central Road Fund, Indian Roadsg@ss, Central Road Research Institute.
Highway Development and Planning:Road types and classification, road patterns, not@n surveys
master plan — saturation system of road plannihgsing road development in India, problems on

alignment among alternate proposals Salient Featfr8rd and 4thtwenty year road development péantbs

Policies, Present scenario of road developmentdial (NHDP & PMGSY) and in Karnataka (KSHIP
KRDCL) Road development plan - vision 2021.

Highway Alignment and Surveys Ideal Alignment, Factors affecting the alignmdahgineering survey
Map study, Reconnaissance, Preliminary and Firtation & detailed survey, Reports and drawingsrien
and re-aligned projects.

Module -2

Highway Geometric Desigl of horizontal alignment element: Cross sectional elementsidth, surface
camber, Sight distances—SSD, OSD, ISD, HSD, Raafigsirve, Transition curveDesign of horizontal ar
vertical alignment—curves, super-elevation, widgngradients, summit and valley curves.

Module -3

Pavement Materials Sub grade soil - desirable propertieBHROIl classificatiordetermination ¢
CBR and modulus of sub grade reaction with Problehggregates-Desirable properties and te
Bituminous materials- Explanation on Tar, bitumentback and emulsiotests on bituminous mate
Pavement Design: Pavement types, component pariexible and rigid pavements and their functi
ESWL and its determination (Graphical method odygmples.

Module -4

Pavement Construction Design of soil aggregate mixes by Rothfuch’s meéthdses and properties
bituminous mixes and cement concrete in pavememtaaction.Earthwork; cutting and Filling, Preparat
of subgrade, Specification armbnstruction of i) Granular Sub base, i) WBM Bdsg WMM base,iv
Bituminous Macadam WDense Bituminous Macadam vi) Bituminous Concx@deDry Lean Concrete s
base and PQC viii) concrete roads.

Module -5

best

&




Highway Drainage: Significance and requirements, Surface drainagéesysine desigr-Examples, st
Isurfa.ce drainage system, design of filter materidlgpes of cross drainage structures, their chaiae
ocation.
Highway Economics:Highway user benefits, VOC using charts only-ExEspEconomic analysis - annu
cost method-Benefit Cost Ratio method-NPV-IRR mdthoExamples, Highway financing-BOT-BOC
concepts.

Course Cutcomes After studying this course, students will be atote

1. Acquire the capability of proposing a new alignmente-alignment of existing roads, conduct neagssa

field investigation for generation of required data

2. Evaluate the engineering properties of the mageaatl suggest the suitability of the same for pavegm
construction.

3. Design road geometrics, structural components wafmant and drainage.

4. Evaluate the highway economics by few select metlaodi also will have a basic knowledge of various

highway financing concepts.

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
« The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. S KKhanna and C E G Justo, “Highway Engineerild®m Chand Bros, Roorkee.
2. L R Kadiyali, “Highway Engineering”, Khanna Publésts, New Delhi.

3. R Srinivasa Kumar, “Highway Engineering”, UniveysRress.

4. K. P.Subramanium, “Transportation Engineering”, T&ch Publications, Chennai.

Reference Books:

1. Relevant IRC Codes.

2. Specifications for Roads and Bridges-MoR T&H, IR@&w Delhi.

3. C. JotinKhisty, B. Kentlal, “Transportation Engimeng”, PHI Learning Pvt. Ltd. New Delhi.

al
.



B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -V
SURVEYING PRACTICE
Course Code 18CVL57 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Apply the basic principles of engineering surveyarmgl measurements

2. Followeffectivelyfieldproceduresrequiredforaprofesslsurveyor

3. Use techniques, skills and conventional surveyirslyuments necessary femgineering practice.

1. a) Measurements of distances using tape along hattizontal planes and slopes, direct
ranging.
b) Setting out perpendiculars. Use of cross stgifical square.

2. Measurements of bearings / directions using prienta@mpass, setting of geometrical figures
using prismatic compass.

w

Determination of distance between two inaccesgiblats using compass and

Determinatiol of reducer levels of points usinc dumpy level/aut level (simple

ok

Determination of reduced levels of points using gyrevel/auto level (differential leveling
and inverted leveling).

6. To determine the difference in elevation between pwints using Reciprocal leveling and to
determine the collimation error.

7. To conduct profile leveling, cross sectioning andck leveling. Plotting profile and cross
sectionincin excel. Blocl contou on grapl pape to scale.

8. Measurement of horizontal angle by repetition aiteration methods and Measurement of
vertical angles using theodolite.

9. Determination of horizontal distance and verticailgiht to a base in accessible object using
theodolite by single plane and double plane method.

10. To determine distance and elevation using tacheon&trveying with horizontal and inclined
line of sight

11. Closed traverse surveying using Theodolite andyapglcorrections for error of closure by
transit rule and Bowditch rule.

12. To locate the points using Radiation and Interseati@thod of Plane table surveyi

13. To solve three point problem in plane table using Bésgraphical solutiol

14. DemonstrationofMinorinstrumentslikeClinometer, Cay@hattracer,Boxsextant,Hand level,
Planimeter, nautical extant and Penta graph.

Course Cutcomes: After a successful completion of the course, thideant will be able t
1. Apply the basic principles of engineering surveyamgl for linear and angular measurements.
2. Comprehendeffectivelyfieldproceduresrequiredforéassionalsurveyor.
3. Use techniques, skills and conventional surveying nstruments  necessary for

engineering practice.

Question paper pattern:

* All are individual experiments.

* Instructions as printed on the cover page of answeept for split up of marks to be strictly
followed.

e All exercises are to be included for practical exaation.

Textbooks:

1. B.C.Punmia,“SurveyingVol.1”,LaxmiPublicationspvtd_fNewDelhi— 2009.
2. Kanetkar T P and S V Kulkarni, Surveying and LeirgJl Part |, Pun&/idyarthi Griha
Prakashan, 1988.




Reference Books:

1. S. K. Duggal, “SurveyingVol.1”, Tata Mc Graw Hill Blishing Co. Ltd. New Delhi. 2009.
2. K.R.Arora, “SurveyingVol.1” Standard Book House,wW®elhi.—2010.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER -V
CONCRETE AND HIGHWAY MATERIALS LABORATORY
Course Code 18CVL58 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives:This course will enable students

1. To learn the procedure of testing concrete ingradiand properties of concrete as per standard
recommendations.

2. To learn the procedure of testing bituminous mate®s per standard code recommendations.

3. To relate material characteristics to various ajagpion of construction.

Modules

Part A: Concrete Lab

1. Tests on Cement:

a. Normal Consistency
b. Setting time

c. Compressive strength

d. fineness by air permeability test

specific gravity

®

2. Tests on Concrete:

a. Design of concrete mix as perlS-10262
b. Tests on fresh concrete:
i. slump,
i. compaction factor and
ii. Vee Bee test
c. Tests on hardened concrete:
i. compressive strength test,
ii. splittensile strength test,

iii. flexural strength test
d. NDT test: by re bounc hamme anc pulse velocity test

code

3. Testson SelfCompactini Concrete

a. Design of self compacting concrete, As per Is 102629
slump flow test,

V-funnel test,

J-Ring test,

U Box test and

f. L Boxtest

®aoo

Part B: Highway materials Lab

1. Tests olAggregate
a. Aggregate Crushing value
b. Los Angeles abrasion test
c. Aggregate impact test
d. Aggregate shape tests(combined index and angulausityber)

2. Tests orBituminous Materials

. Penetration test

a
b. Ductility test

c. Softening point test

d. Specific gravity test

e. Viscosity test by tarviscometer

f. Bituminous Mix Design by Marshal Method (Demongtra only)

3. Tests ol Soil ]
a. Wet sieve analysis
b. CBR test




CourseOutcomes During this course, students will develop experiiise

oo wNE

Able to interpret the experimental results of ceterand highway materials based on laboratory. teg
Determine the quality and suitability of cement.

Design appropriate concrete mix Using Professioodes.
Determine strength and quality of concrete.

Evaluate the strength of structural elements uliDgd techniques.
Test the soil for its suitability as sub grade gmilpavements.

« O

uestion paper pattern:

All are individual experiments

Instructions as printed on the cover page of ansaept for split up of marks to be strictly folled.
« All exercises are to be included for practical eisation.

Reference Books:

SN

M. L. Gambir, “Concrete Manual”, Danpat Rai andasoNew Delhi
Shetty M.S, “Concrete Technology”, S. Chand &Cal, New Delhi.

Mehta P.K, “Properties of Concrete”, Tata McGraul Rublications, New Delhi.

Neville AM, “Properties of Concrete”, ELBS Publigats, London.
Relevant BIS codes.

S K Khanna, C E G Justo and A Veeraragavan, “HighMaterials Testing Laboratory Manual”,
Nem Chand Bros, Roorkee.

L R Kadiyali, “Highway Engineering”, Khanna Publesis, New Delhi.

ts



B.E IN CIVIL ENGINEERING(CV-2018-19)
Outcome Based Education (OBE) and Choice Based Crie@ystem (CBCS)
SEMESTER -V

ENVIRONMENTAL STUDIES

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

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

Module - 2

Advances in EnergySystem: (Merits, Demerits, Global Status and Applicationdydrogen, Solar, OTEC
Tidal and Wind.

Natural Resource Managemen{Concept and case-studies): Disaster ManagemesitaiSable Mining, Cloud

Seeding, and Carbon Trading.

Module - 3

Environmental Pollution (Sources, Impacts, Corrective and Preventive meastRelevant Environmental

Acts, Case-studiesSurface and Ground Water Pollution; Noise polluti®oil Pollution and Air Pollution
Waste Management & Public Health AspectsBio-medical Wastes; Solid waste; Hazardous wa&iesastes;
Industrial and Municipal Sludge.

Module - 4

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

Module - 5

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

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

Course outcomes At the end of the course, students will be able to
» CO1: Understand the principles of ecology and emvirental issues that apply to air, land, and wate

issues on a global scale,

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

» CO3: Demonstrate ecology knowledge of a compleatigiship between biotic and a biotic
components.

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

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

» Student will have to answer all the questions iIIOdMR Sheet.
* The Duration of Exam will be 2 hours.

01;

or

r

a

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

Author/s Year
Textbook/s

1 Environmental Studies Benny Joseph | Tata Mc Graw — Hill. 2"Edition, 2012




2. Environmental Studies S M Prakash Pristine Publishing House3“Edition 2018
Mangalore
3 Environmental Studies — | R Rajagopalan Oxford Publisher 2005
From Crisis to Cure
Reference Books
1 Principals of Environmental Raman Sivakumar Cengage learning, 2"Edition, 2005
Science and Engineering Singapur.
2 Environmental Science — G.Tyler Miller Jr. | Thomson Brooks /Cole, | 11"Edition, 2006
working with the Earth
3 Text Book of Environmental | Pratiba Sing, Acme Learning Pvt. Ltd. | 1°Edition
and Ecology AnoopSingh& New Delhi.
PiyushMalaviya




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
DESIGN OF STEEL STRUCTURAL ELEMENTS
Course Code 18CV61 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Understand advantages and disadvantages of stemituses, steel code provisions, and plastic
behaviour of structural steel.

Learn Bolted connections and Welded connections.

Design of compression members, built-up columnscahaimns splices.
Design of tension members, simple slab base arsktrdbase.

. Design of laterally supported and un-supported &egms.

aprwd

Module -1

Introduction: Advantages and Disadvantages of Steel Structlniesit state method Limit State of
Strength, Structural Stability, Serviceability Linstates, Failure Criteria of steel, Design Corrsitien,
Loading and load combinations, IS code provisi@pecification and Section classification.

Plastic Behavior of Structural Steel:Introduction, Plastic theory, Plastic Hinge Cort¢céfastic collapse
load, load factor, Shape factor, Theorem of plastitapse, Methods of Plastic analysis, Plastidyais of
Continuous Beams.

Module -2

Bolted Connections Introduction, Types of Bolts, Behavior of boltednis, Design of High Strength
friction Grip (HSFG) bolts, Design of Simple bolte@onnections (Lap and Butt joints)and bracket
connections.
Welded Connections:Introduction, Types and properties of welds, Bffecareas of welds, Weld Defects,
Simple welded joints for truss member and brackeinections, Advantages and Disadvantages of Bolted
and Welded Connections.

Module -3

Design of Compression Members:ntroduction, Failure modes, Behavior of compressioembers
Sections used for compression members, Effectivgtiheof compression members, Design of compression
members and built up Compression members, Desigac#d and Battened Systems.

Module -4

Design of Tension Members:Introduction, Types of Tension members, Slendermatis, Modes of
Failure, Factors affecting the strength of tensioembers, Design of Tension members and Lug angles,
Splices, Gussets.

Design of Column BasesDesign of Simple Slab Base and Gusseted Base.

Module -5

Design of Beamsintroduction, Beam types, Lateral Stability of bearfactors affecting lateral stability,
Behavior of Beams in Bending, Design strength aérkly supported beams in Bending, Design| of
Laterally unsupported Beams [No Numerical Probler@gear Strength of Steel Beams.

Beam to Beam Connections, Beam to Column ConneatidnColumn Splices [No Numerical Problems]

Course Outcomes After studying this course, students will be aiote
1. Possess knowledge of Steel Structures AdvantageBigadvantages of Steel structures, steel ¢code
provisions and plastic behaviour of structural Istee
Understand the Concept of Bolted and Welded coiorext
Understand the Concept of Design of compressionbeesnbuilt-up columns and columns splices.
Understand the Concept of Design of tension membample slab base and gusseted base.
Understand the Concept of Design of laterally sufgaband un-supported steel beams.

abrown

Question paper pattern:
* The question paper will have ten full questionsyéag equal marks.
* Each full question will be for 20 marks.




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

Textbooks:

1. N Subramanian., “Design of Steel Structures” (200&ford University Press, New Delhi.
2. Duggal S K., “Limit State Method of Design of St&ttuctures”, Tata McGraw Hill, New Delhi.

Reference Books:

1. Dayarathnam P, “Design of Steel Structures”, Stfierihternational Pvt. Ltd.

2. Kazim S M A and Jindal R S, “Design of Steel Stunes”, Prentice Hall of India, New Delhi.

3. 1S 800-2007: General Construction in Steel Codetlee (Third revision), Bureau of Indian
Standards, New Delhi.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
APPLIED GEOTECHNICAL ENGINEERING
Course Code 18CV62 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives:This course will enable students to

1. Appreciate basic concepts of soil mechanics astagral part in the knowledge of Civil Engineerifdso
to become familiar with foundation engineering terology and understand how the principles of Geo-
technology are applied in the design of foundations

2. Learn introductory concepts of Geotechnical ingggions required for civil engineering projects
emphasizing in situ investigations

3. Conceptually learn various theories related toibgarapacity of soil and their application in thesgyn of
shallow foundations and estimation of load carryéagacity of pile foundation

4. Estimate internal stresses in the soil mass anlicapipn of this knowledge in proportioning of slual and
deep foundation fulfilling settlement criteria

5. Study about assessing stability of slopes and gagtdsure on rigid retaining structures

Module-1

Soil Exploration: Introduction, Objectives and Importance, Stages Biedhods of exploration- Test pit
Borings, Geophysical methods, stabilization of botes, Sampling techniques, Undisturbed, disturbed
representative samples, Geophysical exploration Bae hole log. Drainage and Dewatering methc
estimation of depth of GWT (Hvorslev’'s method).

w

nds,

Module-2

Stress in Soil: Introduction, Boussinesq's and Westergaard’sheoncentrated load, circular and rectangl
load, equivalent point load method, pressure thistibn diagrams and contact pressure, Newmark’s.cha
Foundation Settlement Types of settlements and importance, Computadioirmmediate and consolidatia
settlement, permissible differential and totalleetents (IS 8009 part 1).

ular

Module-3

Lateral Earth Pressure: Active, Passive and earth pressure at rest, Raiskitheory for cohesionless a
cohesive soils, Coulomb’s theory, Rebhann’s andan@oh’s graphical construction.

Stability of Slopes Assumptions, infinite and finite slopes, factorsaffety, Swedish slip circle method for
and C-g (Method of slices) soils, Fellineous mettawctritical slip circle, use of Taylor’s stabilicharts.

C

Module-4

Bearing Capacity of Shallow Foundation: Types of foundations, Determination of bearing citgaby
Terzaghi's and BIS method (IS: 6403), Modes of sli@iure, Factors affecting Bearing capacity oil.d6ffect
of water table and/or eccentricity on bearing cépaaf soil, field methods of determining bearingpacity of
soil: SPT and plate load test.

Module-5

Pile Foundations: Types and classification of piles, single loadelé papacity in cohesionless and cohes
soils by static and Dynamic formulas, efficiency Rife group, group capacity of piles in cohesioslesd
cohesive soils, negative skin friction, pile loagdts, Settlement of piles, under reamed piles (mipductory
concepts — no derivation).

ive

Course outcomesOn the completion of this course students are @ggddo attain the following outcomes;

1. Ability to plan and execute geotechnical site inigegion program for different civil engineeringopects

2. Understanding of stress distribution and resulatilement beneath the loaded footings on sandlagdy
soils

3. Ability to estimate factor of safety against faduof slopes and to compute lateral pressure disimip
behind earth retaining structures

4. Ability to determine bearing capacity of soil ancheeve proficiency in proportioning shallow isoldtand
combined footings for uniform bearing pressure

5. Capable of estimating load carrying capacity ofkrand group of piles

Question paper pattern:




Question paper pattern:

The question paper will have ten full questionsyiag equal marks.

Each full question will be for 20 marks.

There will be two full questions (with a maximumfofir sub- questions) from each module.
Each full question will have sub- question coveréighe topics under a module.

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

Textbooks:

1.

2.
3.
4,

Murthy V.N.S., Principles of Soil Mechanics and Rdation Engineering, UBS Publishers and Distritajt
New Delhi.

K.R. Arora, Soil Mechanics and Foundation EnginegerStandard Publisher Distributors, New Delhi.

P C Varghese, Foundation Engineering, PHI Indiathieg Private Limited, New Delhi.

Punmia B C, Soil Mechanics and Foundation Engingef2017), 16thEdition, Laxmi Publications co., N
Delhi.

Reference Books:

N vtk N e

T.W. Lambe and R.V. Whitman, Soil Mechanics-, Julfifey & Sons.

Donald P Coduto, Geotechnical Engineering- Phi hiear Private Limited, New Delhi.

Shashi K. Gulathi & Manoj Datta, Geotechnical Ergiring-. , Tata McGraw Hill Publications.
Debashis Moitra, “Geotechnical Engineering”, Unsiges Press.,

Malcolm D Bolton, “A Guide to soil mechanics”, Umiksities Press.,

Bowles J E , Foundation analysis and design, McGHilvPublications.

Bureau of Indian Standards: 1S-1904, 1S-6403, 18980S-2950, I1S-2911 and all other relevant codes.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
HYDROLOGY AND IRRIGATION ENGINEERING
Course Code 18CV63 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Understand the concept of hydrology and comporgrtigdrologic cycle such as precipitation,
infiltration, evaporation and transpiration.

Quantify runoff and use concept of unit hydrograph.

Demonstrate different methods of irrigation, methotlapplication of water and irrigation procedur|
Design canals and canal network based on the wejairement of various crops.
. Determine the reservoir capacity.

GEAEN

®

Module -1

Hydrology: Introduction, Importance of hydrology, Global disttion of water and Indian watg
availability, Practical application of hydrology,y#rologic cycle (Horton’s) qualitative and enginegr
representation.

Precipitation: Definition, Forms and types of precipitation, maasent of rain fall using Symon’s at
Syphon type of rain gauges, optimum number of gainge stations, consistency of rainfall data (d®
mass curve method), computation of mean rainfadtin@tion of missing data, presentation
precipitation data, moving average curve, masse;ugainfall hyetographs.

g

nd
bl
of

Module -2

Losses: Evaporation Introduction, Process, factors affecting evaporgtmeasurement using IS clasg
Pan, estimation using empirical formulae (Meyers &ohwer's equations) Reservoir evaporation
control.

Evapo-transpiration: Introduction, Consumptive use, AET, PET, Factoffeciing, Measurement
Estimation by Blaney-Criddle equation.

Infiltration: Introduction, factors affecting infiltration capigg measurement by double ring infiltromet
Horton’s infiltration equation, infiltration indice

Module -3

Runoff: Definition, concept of catchment, factors affegtirunoff, rainfall — runoff relationship usin
regression analysis.
Hydrographs: Definition, components of hydrograph, base flowasation, unit hydrograph, assumptid
application and limitations, derivation from simpmérm hydrographs, S curve and its computati
Conversion of UH of different durations.

N,
ons,

Module -4

Irrigation: Definition. Benefits and ill effects of irrigatio®ystem of irrigation: surface and ground water,

flow irrigation, lift irrigation, Bandhara irrigadi.
Water Requirements of Crops:Duty, delta and base period, relationship betwbem, factors affectin
duty of water crops and crop seasons in Indiaation efficiency, frequency of irrigation.

J

Module -5

Canals: Types of canals. Alignment of canals. Definitidngooss command area, cultural command area,

intensity of irrigation, time factor, crop factddnlined and lined canals. Standard sections. Desfg
canals by Lacey's and Kennedy's method.

Reservoirs: Definition, investigation for reservoir site, sige zones determination of storage capa
using mass curves, economical height of dam.

n

city

Course outcomes After studying this course, students will be alote
1. Understand the importance of hydrology and its coments.
2. Measure precipitation and analyze the data angyan#the losses in precipitation.

3. Estimate runoff and develop unit hydrographs.




4. Find the benefits and ill-effects of irrigation.
5. Find the quantity of irrigation water and frequemdyrrigation for various crops.
6. Find the canal capacity, design the canal and ctertpe reservoir capacity.

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
* The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. K. Subramanya, “Engineering Hydrology”, Tata McGréll Publishers, New Delhi.
2. Jayarami Reddy, “A Text Book of Hydrology”, LakshRublications, New Delhi.
3. Punmia and LalPandey, “Irrigation and Water Powsgigeering” Lakshmi Publications, New Delhil

Reference Books:

H.M. Raghunath, “Hydrology”, Wiley Eastern Publicat, New Delhi.
Sharma R.K., “Irrigation Engineering and Hydraulj@@xford & IBH Publishing Co., New Delhi.
VenTe Chow, “Applied Hydrology”, Tata McGraw HilluBlishers, New Delhi.

Modi P.N “Water Resources and Water Power Engingéri Standard book house, Delhi.
Garg S.K, “Irrigation Engineering and Hydraulic 8ttures” Khanna publications, New Delhi.

akr wdhPE




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
MATRIX METHOD OF STRUCTURAL ANALYSIS
Course Code 18CVv641 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Gain basic knowledge of structural systems andiegdfidn of concepts of flexibility and stiffness
matrices for simple elements.

2. Understand flexibility and stiffness matrices tévegproblems in beams, frames and trusses.

3. Gain knowledge of direct stiffness method to s@keblems in beams, frames and trusses.

4. Gain knowledge of solving problems involving tengdere changes and lack of fit.

Module -1

Introduction: Structural systems, geometric and material norefitg principle of superposition,
equilibrium and compatibility conditions, static darkinematic indeterminacy, principle of minimum
potential energy and minimum complementary enecgycepts of stiffness and flexibility, flexibilitsgnd
stiffness matrices of beam and truss elements.

Module -2

Element Flexibility Method: Force transformation matrix, global flexibility mixt analysis of continuous
beams, rigid frames and trusses.

Module -3

Element Stiffness Method: Displacement transformation matrix, global stiffeesatrix, analysis of
continuous beams, rigid frames and trusses.

Module -4

Effects of Temperature Changes and Lack of FitRelated numerical problems by flexibility and st#ts
method as in Module 2 and Module 3.

Module -5

Direct Stiffness Method: Local and global coordinates systems, principlecofitra gradience, globa
stiffness matrices of beam and truss elementsysisaif continuous beams and trusses.

Course Outcomes After studying this course, students will be aibote

1. Evaluate the structural systems to applicationoofcepts of flexibility and stiffness matrices fample
problems.

2. Identify, formulate and solve engineering problemith respect to flexibility and stiffness matricas
applied to continuous beams, rigid frames and ésuss

3. Identify, formulate and solve engineering probldmgsapplication of concepts of direct stiffness nogth
as applied to continuous beams and trusses.

4. Evaluate secondary stresses.

Question paper pattern:
Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
« The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Weaver W and Gere J FMatrix Analysis of Framed Structures” , CBS publications, New Delhi.

2. Rajasekaran SComputational Structural Mechanics”, PHI, New Delhi.

3. Madhujit Mukhopadhay and Abdul Hamid Sheiktiylatrix and Finite Element Analysis of
Structures”, Ane Books Pvt. Ltd.

Reference Books:




PwbnE

o

Godbole P N et.al, “Matrix Method of Structural Aysis”, PHI Itd, New Delhi.

Pundit and Gupta, “Theory of Structures Vol II”, F\vpublications, New Delhi

A K Jain, “Advanced Structural Analysis”, Nemchdpablications, Roorkee.

Manikaselvam, “Elements of Matrix Analysis and $tisb of Structures”, Khanna Publishers, Ne
Delhi.

H C Martin, “Introduction to Matrix Methods in Sttural Analysis”, International textbook compar

w

vy,

McGraw Hill.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
SOLID WASTE MANAGEMENT
Course Code 18CVv642 CIE Marks 40
Teaching Hours/Week(L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1.  Study the present methods of solid waste managesystgm and to analyze their draw backs compatring

with statutory rules.
2. Understand different elements of solid waste mamage from generation of solid waste to disposal.
3.  Analyze different processing technologies and edytonversion of municipal solid waste to compos

biogas.
4.  Evaluate landfill site and to study the sanitarnydfil reactions.
Module -1

Sources Sources of Solid waste, Types of solid waste, iehyand Chemical composition of municipal sal

waste. Generation rate, Numerical Problems.

Collection: Collection of solid waste- services and systemgjmments,

Transportation: Need of transfer operation, transtation, transport means and methods, routenizatiion.
Solid waste management 2000 rules with, 2016 amentim

id

Module -2

Processing techniques: Purpose of processing, Mlweduction by incineration, Process descript
Mechanical volume reduction (compaction), Mechdniiae reduction (shredding), component separg
(manual and mechanical methods).

on,
tion

Module -3

Composting Aerobic and anaerobic metho - process description, process microbiology, desi

consideration, Mechanical composting, Vermi compgstNumerical Problems.

Sanitary land filling: Definition, advantages and disadvantages, siectieh, methods, reaction occurring|i
landfill-  Gas and Leachate movement, Control of gas anddéachovement, Design of sanitary landi
Numerical Problems.

Module -4

Sources, collectiontreatment and disposa:- Biomedical waste,E-waste, construction andal#ion waste.

Module -5

Incineration 3Ts factor affecting incineration, types of inciagons, Pyrolsis , Energy recovery technig
from solid waste management. Hazardous waste.

Course outcomes After studying this course, students will be alote

1. Analyse existing solid waste management systadrt@identify their drawbacks.
2. Evaluate different elements of solid waste mansnt system.

3. Suggest suitable scientific methods for soligt@amanagement elements.

4. Design suitable processing system and evaluspeshl sites.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:




1. George Tchobanoglous, Hilary Theisen , Samuel Al Vimtegrated Solid Waste Management :
Engineering principles and management issues” ,Bféw hill Education . Indian edition

2. Howard S Peavy, Donald R Rowe and George Tchobansgl‘Environmental Engineering”, Tata
Mcgraw Hill Publishing Co Itd.,

Reference Books:

1. Municipal Solid Wastes (Management and HandlingeRuWR2000.Ministry of Environment and Forests
Notification, New Delhi, the 25th September, 208hendment — 1357(E) — 08-04-2016

2. Municipal Solid waste management manual, Partiblipbed under Swachh Bharat Mission, Centra
Public Health and Environmental Engineering Orgatiim (CPHEEO), 2016, Ministry of Urban
Development, Government of India.

3. Handbook of Solid waste management, second ed@enrge Tchobanoglous, Frank Kreith, published
by M/c Graw hill Education, 2002, ISBN-13 978-0036237 ISBN -10 0071356231




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
ALTERNATE BUILDING MATERIALS
Course Code 18CVv643 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This Course will enable students to:

1. understand environmental issues due tddibg materials and the energy consumpiion
manufacturing building materials

2. study the various masonry blocks, masonrytanoand structural behavior of masonry under
compression.

3. Study the alternative building materials in theser® context.

4. understand the alternative building technolegighich are followed in present constructiedf

Module -1

Introduction: Energy in building materials, Environmental issgescerned to building materials, Embod
energy and life-cycle energy, Global warming andstauction industry, Green concepts in buildingsedh
building ratings — IGBC and LEED manuals — mandatequirements, Rainwater harvesting & solar pas
architecture. Environmental friendly and cost dffex building technologies, Requirements for buifgh of
different climatic regions.

Module -2

Elements of Structural Masonry Elements of Structural Masonry, Masonry mate, requirement
of masonry units’ characteristics of brickstones, clay blocks, concrete blocks, estmpulders, lateritg
Blocks, Fal-G blocks and Stabilized midbck. Manufacture of stabilized blocks.
Structural Masonry Mortars: Mortars, cementations materials, sand, natural &ufactured, types ¢
mortars, classification of mortars as per BIS, abtaristics and requirements of mortar, selectfanartar.
Uses of masonry, masonry bonding, Compresstuength of masonry elements, Factors affeg
compressive strength, Strength of Prisms/walletisveails, Effect of brick bond on strength, Bondlesgth of
masonry: Flexure and shear, Elastic ptaser of masonry materials and masonry, @esf masonry
compression elements subjected to axial load.

Module -3

ed

=

ting

Alternate Building Materials: Lime, Pozzolana cements, Raw materials, Manufexgfysrocess, Propertig
and uses. Fibers- metal and synthetic, Propatidsapplications. Fiber reinforced plastics, Mainaterials,
Fibers organic and synthetic, Properties and agjabics. Building materials from agro and indiast wastes
,Types of agro wastes, Types of industriatl anine wastes, Properties and applications. Ngdsocks
using industrial wastes. Construction and demaliti@stes.

Module -4

Alternate Building Technologies: Use of arches in foundation, alternatives femll constructions
composite masonry, confined masonry, cavity lsyafammed earth, Ferro cement and ferroede
building components, Materials and specificatjoRsoperties, Construction methods, Application

Top down construction, Mivan Construction Technique

Alternate Roofing Systems:Concepts, Filler slabs, Composite beam panafsyo Masonry vaults an
domes.

o

Module -5




Equipment for Production of Alternate Materials: Machines for manufacture of concrete, Equipmeaots
production of stabilized blocks, Moulds and methadsproduction of precast elements, Cost concept
buildings, Cost saving techniques in planning, glesand construction, Cost analysis: Case studiesy
alternatives.

S i
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Course Outcomes After studying this course, students will be atle

1. Solve the problems of Environmental issues concktpnebuilding materials and cost effective buildi
technologies;

2. Select appropriate type of masonry unitd amortar for civil engineering construcis also they
are able to Design Structural Masonry Elements uAd&l Compression.

3. Analyse different alternative building matesialvhich will be suéble for specific climate and in
environmentally sustainable manner. Also capableuggesting suitable agro and industrial waatea
building material.

4. Recommend various types of alternative buildingamals and technologies and desigrersergy efficient
building by considering local climatic conditiand building material.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. KS Jagadish, B V Venkatarama Reddy and K S NanjiRata “Alternative Building Materials and
Technologies”, New Age International pub.
2. Arnold W Hendry, “Structural Masonry”, Mmillan Publishers.

Reference Books:

1. RJS Spence and DJ Cook, “Building Materials in Depieig Countries”, Wiley pub.
LEED India, Green Building Rating System, IGBC pub.

IGBC Green Homes Rating System, Cll pub.

Relevant IS Codes.

Pon




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
GROUND IMPROVEMENT TECHNIQUES
Course Code 18CV644 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Understand the fundamental concepts of groundawgmment techniques

2. Apply knowledge of mathematics, Science and GeoieahEngineering to solve problems in the field
modification of ground required for constructionodfil engineering structures.

3. Understand the concepts of chemical compactiontgrg and other miscellaneous methods.

4. Impart the knowledge of geo synthetics, vibratigmouting and Injection.

of

Module -1

Formation and Development ofGround : Introduction, Formation of Rock, soil and soil filey Soil
distribution in India, Alterations of ground aftermation, Reclaimed soils, Natural offshore défsos
Ground Improvement Potential — Hazardous groundlitions, poor ground conditions, favourable groy
conditions, Alternative Approaches, Geotechnicaktpsses.

Compaction:  Introduction, compaction mechanics, Field procedusurface compaction, Dynamji

Compaction, selection of field compaction proceduoempaction quality control.

ind

Module -2

Drainage Methods Introduction, Seepage, filter requirements, growater and seepage control, method
dewatering systems, Design of dewatering systeindig pipe line effects of dewatering. Drains feliént
types of drains.

Pre-compression and Vertical Drains:Importance, Vertical drains, Sand drains, Drainafgglopes, Electrg
kinetic dewatering, Preloading.

Module -3

Chemical Modification-I: Definition, cement stabilization, sandwich techmig admixtures. Hydration
effect of cement stabilization on permeability, 8ing and shrinkage and strength and deforma
characteristics. Criteria for cement stabilizatiStabilization using Fly ash.

Chemical Modification-li: Lime stabilization — suitability, process, crigerfor lime stabilization. Othe
chemicals like chlorides, hydroxides, lignin anddiofluoric acid. Properties of chemical compone
reactions and effects. Bitumen, tar or asphaltabikzation.

tion

nts,

Module -4

Vibration Methods: Introduction, Vibro compaction — blasting, vitogy probe, Vibro displaceme
compaction — displacement piles, vibro flotati@and compaction piles, stone columns, heavy tagnpin

Grouting And Injection : Introduction, Effect of grouting. Chemicals anatarials used. Types of grouting.

Grouting procedure, Applications of grouting.

(e}

Module -5

Geosynthetics Introduction, Geosynthetic types, properties @eosynthetics — materials and fil
properties, Geometrical aspects, mechanical ptieper Hydraulic properties, Durability ; Appligans of
Geosynthetics - Separation, Filtration anddFlliransmission, Reinforcement,

Miscellaneous Methods (Only Concepts & Uses)Soil reinforcement, Thermal methods, Grod
improvement by confinement — Crib walls, Gabionsd &fattresses, Anchors, Rock bolts and soil nail
Stone Column, Micro piles.

Course Outcomes After studying this course, students will be atole

1. Give solutions to solve various problems associaii#itl soil formations having less strength.

2. Use effectively the various methods of ground impraoent techniques depending upon the requirems

3. utilize properly the locally available materiadgd techniques for ground improvement so thath@ty
in the design of foundations of various civil eregring structures

2nts.

Question paper pattern:

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




e Each full question will be for 20 marks.

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

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

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

Textbooks:

1. Purushothama Raj P, “Ground Improvement TeclasiglLaxmi Publications, New Delhi.
2. Koerner R.M, “Construction and Geotechnical Metim Foundation Engineering”, McGraw Hill Pub. Cp.

Reference Books:

Bell, F.G., “Methods of treatment of unstable grdynButterworths, London.

Nelson J.D. and Miller D.J, “Expansive soils”, Johiley and Sons.

Ingles. C.G. and Metcalf J.B , “Soil Stabilizatid?rinciples and Practice”, Butterworths
Manfred Hausmann , “Engineering principles of gmbumodification”, McGraw Hill Pub. Co.,

N s




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
RAILWAYS, HARBOUR, TUNNELING AND AIRPORTS
Course Code 18CV645 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Understand the history and development, role divegis, railway planning and development based on
essential criteria’s.

2. Learndifferenttypesofstructuralcomponents,engimegropertiesofthematerials,tocalculatethematerial
guantities required for construction

3. Understand various aspects of geometrical elempaitsts and crossings, significance of maintenafitecks.

4. Design and plan airport layout, design facilitieguired for runway, taxiway and impart knowledgeuhvisual
aids

5. Apply design features of tunnels, harbors, dock aadessary navigational aids; also expose thenatious
methods of tunneling and tunnel accessories.

Module-1

Railway Planning: Significance of Road, Rail, Air and Water trangpoer Coordination of all modes to achieve
sustainability — Elements of permanent way
— Rails, Sleepers, Ballast, rail fixtures and faistgs, — Track Stress, coning of wheels, creepiis,rdefects in rail$
— Route alignment surveys, conventional and modeethods- — Soil suitability analysis — Geometrisige of
railways, gradient, super elevation, widening ofigm on curves- Points and Crossings(Explanatiorké&tches of
Right and Left hand turnouts only).

Module-2

Railway Construction and Maintenance Earthwork — Stabilization of track on poor soilal€ulation of
Materials required for track laying — Constructanmd maintenance of tracks — Modern methods of noetsbn &
maintenance — Railway stations and yards and pgss@menities- Urban rail — Infrastructure for MetiMono
and underground railways.

Module-3

Harbour and Tunnel Engineering: Definition of Basic Terms: Planning and DesigrHarbours: Requirements,
Classification, Location and Design

Principles — Harbour Layout and Terminal Facilitig3oastal Structures, Inland Water Transport —&\&otion on
Coastal Structures and Coastal Protection Works.

Tunneling: Introduction, size and shape of the éljtunneling methods in soils, tunnel lining, tehdrainage and
ventilation.

Module-4

Airport Planning: Air transport characteristics, airport classifioat air port planning: objectives, components
layout characteristics, and socio-economic chariatites of the catchment area, criteria for airpite selection
and ICAO stipulations, typical airport layouts, Rag and circulation area.

Module-5

Airport Design: Runway Design: Orientation, Wind Rose Diagram, \Ray length, Problems on basic and
Actual Length, Geometric design of runways, Confegion and Pavement Design Principles, Elementaxafay
Design, Airport Zones, Passenger Facilities andi&es, Runway and Taxiway Markings and lighting.

Course outcomesAfter studying this course, students will be alole t

1. Acquires capability of choosing alignment and alssign geometric aspects of railway system, ruramaly
taxiway.

2. Suggest and estimate the material quantity reqdineldying a railway track and also will be abdedetermine
the hauling capacity of a locomotive.

3. Develop layout plan of airport, harbor, dock andl tae able relate the gained knowledge to iderntfyuired
type of visual and/or navigational aids for the eam

4. Apply the knowledge gained to conduct surveyingjarstand the tunneling activities.

Question paper pattern:




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

» Each full question will be for 20 marks.

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

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

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

Textbook:

1. Saxena Subhash C and Satyapal Arora, “A CouarBailway Engineering”, Dhanpat Rai and Sons, Delh

2. Satish Chandra and Agarwal M. M,“Railway Enginegtji2" Edition, Oxford University Press,New Delhi.

3. Khanna S K, Arora M G and Jain S S,*Airport Plarghand Design”, Nemch and and Brothers, Roorkee.

4. CVenkatramaiah,“TransportationEngineering”,Volurtigdilways,Airports,DocksandHarbours,Bridgesand
Tunnels, Universities Press.

5. Bindra S P, “A Course in Docks and Harbour Engiimegy Dhanpat Rai and Sons, New Delhi.

Reference Books:

1. Oza.H.P.andOza.G.H.,“AcourseinDocks&HarbourEngimggrCharotar Publishing Co.,
2. Mundrey J. S. “A course in Railway Track Enginegtimata Mc Graw Hill.
3. Srinivasan R. Harbour,” Dock and TunnelEngineerjpgthEdition2013.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
REMOTE SENSING AND GIS
Course Code 18CV651 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to
1. Understand the basic concepts of remote sensing.
2. Analyze satellite imagery and extract the requueits.
3. Extract the GIS data and prepare the thematic maps.
4. Use the thematic camps for various applications.

Module-1

Remote Sensin¢ Basic concept of Remote sensing, Data and InfeomaRemote sensing data collectic
Remote sensing advantages & Limitations, RemotesiBgrprocess. Electromagnetic Spectrum, Eng
interactions with atmosphere and with earth surfaatures (soil, water, and vegetation), Resoluiimage
registration and Image and False color compodigejents of visual interpretation techniques.

N,
2rgy

Module-2

Remote Sensing Platforms and Sensors Indian Satellites and Sensors characteristics, di&em
Sensing Platforms, Sensors and Properties ofitaDifpata, Data Formats: Introduction, platforms
IRS, Landsat, SPOT, Cartosat, lkonos, Envisat stnisors, sensor resolutions (spatial, spectr
radiometric and temporal). Basics of digital imggecessing- introduction to digital data, systemati
errors(Scan Skew, Mirror-Scan Velocity, Panoramist@tion, Platform Velocity , Earth Rotation) and
non-systematic [random] errors(Altitude, Attitudénage enhancements(Gray Level Thresholding, lev
slicing, contrast stretching),image filtering.

Module-3

Geographic Information Systen: Introduction to GIS; components of a GIS; Geobreally
Referenced Data, Spatial Data- Attribute data-dgir8patial and attribute data, GIS Operations:i&pat
Data Input — Attribute data Management, Geograpbardinate System, Datum; Map Projections: Type
of Map Projections, Projected coordinate SystenfdMZones.

Module-4

Data Models: Vector data model: Representation of simple femtur Topology and its importance;
coverage and its data structure, Shape file; RalatiDatabase, Raster Data Model: Elements of t
Raster data model, Types of Raster Data, Raster Slaticture, and Data conversion.

Module-5

Integrated Applications of Remote sensing and GIl¢ Applications in land use land cover analysis
change detection, water resources, urban planemgronmental planning, Natural resource manageme
and Traffic management. Location Based ServicesIfsnélpplications.

nt

Course outcomesAfter studying this course, students will be alole t
1. Collectdataanddelineatevariouselementsfromthegatelhgeryusingtheirspectralsignature.
2. Analyze different features of ground informatiorcteate raster or vector data.
3. Perform digital classificationandcreatedifferentttagicmapsforsolvingspecificproblems
4. Make decision based on the GIS analysis on themsgjis.

Question paper pattern:
» The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:




1. Narayan Panigrahi, “Geographical Information Scénand ISBN 10: 8173716285 / ISBN 13;
9788173716287, University Press2008.

2. Basudeb Bhatta, “Remote sensing and GIS” , ISBN)298072393, Oxford University Press2011

3. Kang — T surg Chang, “Introduction to Geographidotmation System”. Tata McGraw Hill
Education Private Limited2015.

4. Lilles and, Kiefer, Chipman,“RemoteSensingandimatpretation”,Wiley2011.

Reference Books:

1.
2.

3.
4.

Choi Pang LcandAlbert K.W Yeung, “Concepts Teckniques oiGIS”, PHI,200¢

John R. Jensen, “Remote sensing of the environmant&arth resources perspective-ezlition—
by Pearson Education2007.

Anji Reddy M., “Remote sensing and Geographicadimiation system”, B. S. Publications2008.
Peter A. Burrough, Rachael A. McDonnell, and Chpsier D. Lloyd, “Principals of Geo physicad
Information system”, Oxford Publications2004.

S Kumar,“Basics of remote sensing & GIS”, Laxmi jcditions 2005.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
TRAFFIC ENGINEERING
Course Code 18CV652 CIE Marks 40
Teaching Hours/Week(L:T:P)| (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to

1. Understand fundamental knowledge of traffic engiimgge scope and its importance.

2. Describe basic techniques for collecting and amady#raffic data, diagnosing problems,
designing appropriate remedial treatment, and asgegs effectiveness.

3. Apply probabilistic and queuing theory techniquesthe analysis of traffic flow situations
and emphasis the interaction of flow efficiency &rdfic safety.

4. Understand and analyse traffic issues includingtgaiplanning, design, operation and
control.

5. Apply intelligent transport system and its apgiioas in the present traffic scenario.

Module-1

Traffic Planning and Characteristics: Road Characteristics-Road user characteristitfsy Rheory,
Vehicle Performance characteristics, Fundamentalbraffic Flow, Urban Traffic problems in Indig
Integrated planning of town, country, regional atidurban infrastructures, Sustainable approaatd
use & transport and modal integration.

lv
a

Module-2

Traffic Surveys: Traffic Surveys- Speed, journey time and delayrveys, Vehicles Volume
Survey including non-motorized transports, Methadsl interpretation, Origin Destination Survey
Methods and presentation, Parking Survey, Accidamialyses-Methods, interpretation ang
presentation, Statistical applications in traffiedies and traffic forecasting, Level of servicerCept,
applications and significance.

Module-3

Traffic Design and Visual Aids: Intersection Design- channelization, Rotary irdet®n design,
Signal design, Coordination of signals, Grade sajar, Traffic signs including VMS and road
markings, Significant roles of traffic control pemnel, Networking pedestrian facilities & cycle
tracks.

Module-4

Traffic Safety and Environment: Road accidents, Causes, effect, prevention, arsd, Street
lighting, Traffic and environment hazards, Air ahise Pollution, causes, abatement measurg
Promotion and integration of public transportatiBromotion of non-motorized transport.

S,

Module-5

Traffic Management: Area Traffic Management System, Traffic System Bgament (TSM) with
IRC standards, Traffic Regulatory Measures, Tr@ahand Management (TDM), Direct and indirec
methods, Congestion and parking pricing, All segtiegp methods- Coordination among differen
agencies, Intelligent Transport System for traffi@nagement, enforcement and education.

Course outcomesAfter studying this course, students will be alole t
1. Understandthehumanfactorsandvehicularfactorsinteaf§ineeringdesign.
2. Conductdifferenttypesoftrafficsurveysandanalysistdécteddatausingstatisticalconcepts.
3. Useanappropriatetrafficflowtheoryandtocomprehenchpacity&signalizedintersectionanalysis.
4. Understand the basic knowledge of Intelligent Tpamntation System.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coverafighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each modu

le.

Textbooks:




N

4

Kadiyali. L.R. “Traffic Engineering and TransportaRning ", Khanna Publishers, Delhi,2013
S K Khanna and CEG Justo and AVeeraragavan, “Highregineering”, Nem Chand and Bros.
Indian Roads Congress (IRC) Specifications: €linds and Special Publications on Traffic
Planning and Management

Salter. R.lI and Hounsell N.B, “Highway Traffic Ayals and design”, Macmillan PressLtd.1996

Reference Books:

1.

Fred L. Mannering, Scott S. Washburn and WaltdiRreski, Principles of Highway Engineering
and Traffic Analysis, Wiley India Pvt. Ltd., New D&2011.
GarberandHoel,“PrinciplesofTrafficandHighwayEngineg”, CENGAGELearning,NewDelhi,2010.
SP: 43-1994,IRCSpecification,“Guidelineson Low-cbsdffic Management Techniques” for Urban

Areas,1994.
John E Tyworth, “Traffic Management Planning, Opierss and control”, Addison Wesly
Publishing Company, 1996.

Hobbs.F.D.“Traffic Planning and Engineering”,Unisity of Brimingham,Peragamon Press
Ltd,2005.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
OCCUPATIONAL HEALTH AND SAFETY
Course Code 18CV653 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to
1. Gainan historical, economic, and organizationaspective of occupational safety and health;
2. Investigate current occupational safety and hgatblems and solutions.
3. ldentify the forces that influence occupationaksafind health.
4. Demonstrate the knowledge and skills needed tdifglemork place problems and safe work practice

Module-1

Occupational Hazard and Control Principles: Safety, History and development, National Safetyicy.

Occupational safety and Health Act (OSHA), Occupel Health and Safety administration - Laws gowegr
OSHA and right to know. Accident — causation, irigegion, investigation plan, Methods of acquiri
accident facts, Supervisory role in accident ingasion.

Module-2

Ergonomics at Work Place Ergonomics Task analysis, Preventing Ergonomicaltdsz Work space

Envelops, Visual Ergonomics, Ergonomic Standardgp&Eomic Programs. Hazard cognition and Analysi
Human Error Analysis — Fault Tree Analysis — EmamyeResponse - Decision for action — purpose ar
considerations.

Module-3

Fire Prevention and Protection: Fire Triangle, Fire Development and its sevefifect of Enclosures,

early detection of Fire, Classification of fire alide Extinguishers.
Electrical Safety, Product Safety Technical Requirements of Product sai

Module-4

Health Considerations at Work Place types of diseases and their spread, Health Emeygdtarsong
Protective Equipment (PPE) — types aadvantages, effects of exposure and treatment rigineering
industries, municipal solid waste. Environment nggmaent plans (EMP) for safety and sustainability.

Module-5

Occupational Health and Safety Considerations: Water and wastewater treatment plants, Handling
chemical and safety measures in water and wastewatment plants and labs, Construction materi
manufacturing industries like cement plants, RM@nB, precast plants and construction sites. Bslicoles
and responsibilities of workers, managers and sigm@s.

of
al

Course outcomesAfter studying this course, students will be alole t

1. ldentifyhazardsintheworkplacethatposeadangerotttiotbeirsafetyorhealth,orthatofothers.

2. Controlunsafeorunhealthyhazardsandproposemethdidsiteetethehazard.

3. Present a coherent analysis of a potential safdigalth hazard both verbally and in writing, ditithe
occupational Health and Safety Regulations as ageupported legislation.

4. Discuss the role of health and safety in the wagglpertaining to the responsibilities of workers,
managers, supervisors.

5. ldentify the decisions required to maintain pratatof the environment, workplace as well as peston
health and safety.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coverafighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. GoetsclD. L.,(1999), “Occupation: Safety anc Healtt for Technologist: Engineer anc Managers”




Prentice Hall.

2. HeinrichH.W.,(2007),"“IndustrialAccidentPreventiorsgientificApproach”,McGraw-HillBookCompany
National Safety Council and Associate (Data) Pilelis Pvt. Ltd., (1991),

3. “Industrial Safety and Pollution Control Handbook.

Reference Books:

1. CollingD.A.,(1990),“IndustrialSafetyManagementandfilology”,PrenticeHall,New Delhi.
2. Della D.E., and Giustina, (1996), “Safety and Emwmental Management”’, Van Nostrand Reinhold
International Thomson Publishing Inc.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
SUSTAINABILITY CONCEPTS IN CIVIL ENGINEERING
Course Code 18CV654 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to

Learn about the principles, indicators and genesatept of sustainability.

Apprehend the local, regional and global impactsrefustainable designs, products and processes.
Student shall be able to apply the sustainabititycepts in engineering

Know built environment frame work sand their use

Understand how building and design is judged ahgedhby clients and stakeholders and how to
implement sustainability.

arwbde

Module-1

Introduction: Sustainability - Introduction, Need and concepsa$tainability, Sociaénvironmental an

economic sustainability concepts. Sustainable dgveént, Nexus between Technology and
Sustainable development, Challenges for Sustairiaéelopment. Multilateral environmental agreements

and Protocols - Clean Development Mechanism (CCBM)ironmental legislations in India - Water ActrAi

Act.

Module-2

Global Environmental Issue: Resource degradation, Climate change, RegionallLawdl Environmenta
Issues. Carbon credits and carbon trading, cambatnpfint Carbon sequestration — Carbon capturestordge

(CCS). Environmental management standards, 1ISOQL46fes, Life Cycle Analysis (LCA) - Scope and Goa

Bio-mimicking.

Module-3

Sustainable Desigr Basic concepts of sustainable habitat, Green Imgjfdi green materials for buildi
construction, material selection for sustainablesigie green building certification- GRIHA& IGBC
Certification for buildings, Energy efficient buifdy design-Passive solar design technique, Thermal sto
Cooling strategies, high performance insulatiorst&unable cities, Sustainable transport.

Module-4

Clean Technology and Energy Energy sources: Basic concepts-Conventional amdcapnventional, sold
energy, Fuel cells, Wind energy, Small hydro plami®fuels, Energy derived from oceans, Geothe
energy. Rainwater harvesting.

Module-5

Green Engineering Green Engineering concepts, Sustainable Urbanizatimdustrialization and pover
reduction; Social and technological change, IndristProcesses: Material selection, Pollution Pré&oer)
Industrial Ecology, Industrial symbiosis.

Course Cutcomes:After studying this course, students will be alote t

1. Learn the sustainability concepts; understand tile and responsibility of engineers in sustaing
development.

2. Quantify sustainability, and resource availabilRationalize the sustainability based on scientiferits.

3. Understand and apply sustainability concepts irsttantion practices, designs, product developmemds
processes across various engineering disciplines.

4. Make a decision in applying green engineering cpticand become a lifelong advocate of sustaingk
in society.

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

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

Textbooks:

1. Allen, D.T. and S honnard, D. R., Sustainabilitygiereering: Concepts, Design and Case Studies,i@eent
Hall.
2. Bradley. A.S; Adebayo, A. O., Maria, P. Engineeragplications in sustainable design and development
Cengage learning.

Reference Books:

1. Mackenthun, K. M.,Basic Concepts in Environmentaindgement, Lewis Publication.
ECBC Code 2007, Bureau of Energy Efficiency, NewhDBureau of Energy Efficiency Publications-
Rating System, TERI Publications - GRIHA Rating teys.

3. Ni bin Chang, Systems Analysis for Sustainable B®ejing: Theory and Applications, McGraw-Hi
Professional.

4. Twidell, J. W. and Weir, A. D., Renewable Energys®arces, English Language Book Society (ELBS)

5. Malcolm Dowden, Climate Change and Sustainable Deveent: Law, Policy and Practice.

6. Daniel A. Vallero and Chris Brasier, “Sustainablesign: The Science of Sustainability and Green
Engineering”, Wiley-Blackwell.

7. Sustainable Engineering Practice: An Introduct@ommittee on Sustainability, American Society of
Civil Engineers.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
SOFTWARE APPLICATION LABORATORY
Course Code 18CVL66 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Obijectives: This course will enable students to

1. Use industry standard software in a professioralgse

2. Understand the elements of finite element modelspgcification of loads and boundary conditi
performing analysis and interpretation of resuitsfinal design.

3. Develop customized automation tools.

Module -1

Use of civil engineering software’s:
Use of software’s for:

1. Analysis of plane trusses, continuous beams, piveales.
2 3D analysis of multistoried frame structures.
Module -2

1. Project Management- Exercise on Project planning ah scheduling of a building project using any,
project management software:

a. Understanding basic features of Project managesudtware

b. Constructing Project: create WBS, Activities, aadkls and Computation Time using Excel spread s
and transferring the same to Project managemetwae.

c. ldentification of Predecessor and Successor aeswtith constrain

d. Constructing Network diagram (AON Diagram) and gmag for Critical path, Critical activities an
Othernon Critical paths, Project duration, Floats.

e. Study on various View options available

f. Basic understanding about Resource Creation aocdsibn

g. Understanding about Splitting the activity, Linkingultiple activity, assigning Constrains, Mergi

Multiple projects, Creating Baseline Project
1. GIS applications using open source software:
a. To create shape files for point, line and polygeat@ires with a map as reference.
b. To create decision maps for specific purpose.

heet

Module -3

Use of EXCEL spread sheets:
Design of singly reinforced and doubly reinforcegtangular beams, design of one way and two wds g
computation of earthwork, Design of horizontal @by offset method, Design of super elevation.

la

CourseOutcomes After studying this course, students will be atole
use software skills in a professional set up tomate the work and thereby reduce cycle time fonaletion
of the work

Question paper pattern:
e The question paper will have 6 questions under Guies.
e There will be two full questions (with a maximum tifree subdivisions, if necessary) from e:
module.
» Each full question shall cover the topics underaalute.
« Module-1: 40 Marks, Module-2: 30 Marks, Module-8: 8larks.
» The students shall answer three full questionscsal one full question from each module.

ach

Reference BooksTraining manuals and User manuals and Relevanseaaference books




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
ENVIRONMENTAL ENGINEERING LABORATORY
Course Code 18CVL67 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives: This course will enable students,

1. To learn different methods of water & waste watgalidy

2. To conduct experiments to determine the conceatratbf water and waste water

3. To determine the degree and type of treatment

4. To understand the environmental significance amdiegiion in environmental engineering practice

1. Preparation chemical solutions required for analgsid sampling methodologies

2. Determination of pH, Conductivity, TDS and Turbydit

3. Determination of Acidity and Alkalinity

4. Determination of Calcium, Magnesium and Total Haxin

5. Determination of Dissolved Oxygen

6. Determination of BOD.

7. Determination of Chlorides

8. Determination of percentage of % of available ahiin bleaching powder sample, Determinatior
Residual Chlorine and chlorine demand.

9. Determination of Solids in Sewage: i) Total SoliisSuspended Solids, iii) Dissolved Solids, iv)

Volatile Solids, Fixed Solids v) Settleable Solids.

10. Determination of optimum coagulant dosage usindekirapparatus.

11 Determination Nitrates and Iron by spectrophotomete

12, Determination of COD(Demonstration)

13. Air Quality Monitoring (Demonstration)

14, Determination of Sound by Sound level meter aedift locations (Demonstration)

Course Outcomes After studying this course, students will be aiote

1. Acquire capability to conduct experiments and eatinthe concentration of different parameters.
2. Compare the result with standards and discuss lmstte purpose of analysis.

3. Determine type of treatment, degree of treatmemivider and waste water.

4. Identify the parameter to be analyzed for the stugeoject work in environmental stream.

Question paper pattern:
* Two experiments shall be asked from the abovefsstmeriments.
» One experiment to be conducted and for the otlielestt should write detailed procedure.

Reference Books:

1. IS codes-3025 series
2. Standard method for examination of water and waster, APHA, 26} edition
3. Clair Sawyer and Perry McCarty and Gene Parkingi@istry for Environmental Engineering and

Science”, McGraw-Hill Series in Civil and Environmtal Engineering.

of



B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

EXTENSIVE SURVEY PROJECT

Course Code 18CVEPG8 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Total Number of Practice Hours 02 Exam Hours 03

Course Learning Obijectives: This course will enable students to

1. Understand the practical applications of Surveying.

2. Use Total station and other Measurement Equipments.

3. Work in teams and learn time management, commuaoitand presentation skills

Note:

* To be conducted between 5th & 6th Semester foriagef 2 weeks including training on total station

* Viva voce conducted along with 6th semester exams

* An extensive project preparation training involvimyestigation, collection of data is to be coneulct
Use of Total Station is compulsory for minimum of WO projects.

* The student shall submit a project report congistindesigns and drawings.

» Drawings should be done using CAD and survey werkgitotal station

e Students should learn data download from totaliostatgeneration of contours, block leveling,
longitudinal and cross sectional diagrams, and@gpaolume calculation by using relevant softwares

« The course coordinators should give exposure andlaie activities to achieve the course outcomes

1. NEW TANK PROJECTS: The work shall consist of;

a. Reconnaissance survey for selection of site andegmnalization of project.

b. Alignment of center line of the proposed bund, Litidjnal and cross sections of the center line.

c. Detailed survey required for project execution l&apacity surveys, Details at Waste weir and sluice
points, Canal alignment etc. as per requirement

d. Design and preparation of drawing with report.

2. WATER SUPPLY AND SANITARY PROJECT: The work shall consist of;

a. Reconnaissance survey for selection of site andegmnalization of project.

b. Examination of sources of water supply, Calculatbmuantity of water required based on existing
and projected population.

c. Preparation of village map by using total station.

d. Survey work required for laying of water supply an@D

e. Location of sites for water tank. Selection of typewater tank to be provided. (ground level,
overhead and underground)

f. Design of all elements and preparation of drawiiity weport.

3. HIGHWAY PROJECT: The work shall consist of;

a. Reconnaissance survey for selection of site andegmnalization of project.

b. Preliminary and detailed investigations to aligneav road (min. 1 to 1.5 km stretch) between two
obligatory points. The investigations shall congi§ttopographic surveying of strip of land fpr
considering alternate routes and for final alignm&nirveying by using total station.

c. Report should justify the selected alignment wititads of all geometric designs for traffic and
design speed assumed.

d. Drawing shall include key plan initial alignmenindl alignment, longitudinal section along final
alignment, typical cross sections of road.

4, RESTORATION OF AN EXISTING TANK: The work shall consist of;

a. Reconnaissance survey for selection of site andegmnalization of project.

b. Alignment of center line of the existing bund, Litadinal and cross sections of the center line.

c. Detailed survey required for project execution l&apacity surveys, Details at Waste weir and sluice

points, Canal alignment etc. as per requirement

d. Design of all elements and preparation of drawiith weport.




TOWN/HOUSING / LAYOUT PLANNING: The work shall consist of;
Reconnaissance survey for selection of site andegginalization of project.
Detailed survey required for project execution liaatour surveys

Preparation of layout plans as per regulations

Centerline marking-transfer of centre lines frorarpto ground

Design of all elements and preparation of drawiit weport as per regulations

~oo oW

Course outcome< After studying this course, students will be aiote
1.
2.

3.
4.

5.
6.

Apply Surveying knowledge and tools effectively tbe projects
Understanding Task environment, Goals, responsdsi Task focus, working in Teams towa
common goals, Organizational performance expectsitiechnical and behavioral competencies.

Application of individual effectiveness skills iredam and organizational context, goal setting, ti

management, communication and presentation skills.

Professional etiquettes at workplace, meeting @ameigl

Establishing trust based relationships in teamsdanizational environment

Orientation towards conflicts in team and organizatl environment, Understanding sources
conflicts, Conflict resolution styles and technigue

Reference Books:

Training manuals and User manuals
Relevant course reference books

ds

ime
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
QUANTITY SURVEYING AND CONTRACT MANAGEMENT
Course Code 18CV71 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;

1. Estimate the quantities of work, develop the billgaantities and arrive at the Cost of civil engirnieg
Project

2. Understand and apply the concept of Valuation fopErties

3. Understand, Apply and Create the Tender and Cdrdmiment.

Module -1

Quantity Estimation for Building: study of various drawing attached with estimait@portant terms, units g
measurements, abstract, Types of estimates. Egimitbuilding by Short wall and long wall methedentre
line method.

Estimate of R.C.C structures including Slab, beastymn, footings.

Module -2

Estimate of Steel truss, manhole and septic tan#tskab culvert.
Quantity Estimation for Roads: Computation of volume of earthwork fully in bankjrgutting, partly cutting
and partly Filling by mid-section, trapezoidal @idsmoidal Methods.

Module -3

Specification for Civil Engineering Works: Objective of writing specifications essentialssipecifications
general and detail specifications of different iseofiworks in buildings and roads.

Analysis of Rates : Factors Affecting Cost of Civil Works , Conceptirect Cost , Indirect Cost and Proje
Cost

Rate analysis and preparation of bills, Data amalgd rates for various items of Works, Sub-stroetu

components, Rate analysis for R.C.C. slabs, collandsbeams.

ct

Module-4

Contract Managemen-Tender and its Process Invitation to tender, Prequalification, adminisiva approval
& Technical sanction. Bid submission and Evaluafioocess. Contract Formulation: Letter of intéward
of contract, letter of acceptance and notice tocged. Features / elements of standard Tender docy
(source: PWD / CPWD / International CompetitividdBng — NHAI / NHEPC / NPC).

Law of Contract as per Indian Contract act 1872 €eBkyof Contract, Joint venture.

Contract Forms: FIDIC contract Forms, CPWD, NHAI, NTPC, NHEPC.

ime

Module -5

Contract Managemen-Post award Basic understanding on definitions, Performanceurstyc Mobilization
and equipment advances, Secured Advance, Suspeosiwork, Time limit for completion, Liquidate
damages and bonus, measurement and payment, additid alterations or variations and deviationsadin of
contract, Escalation, settlement of account ofl fi@gment, claims, Delay’s and Compensatisputes & its
resolution mechanism Contract management and administration.

Valuation: Definitions of terms used in valuation process,pese of valuation, Cost, Estimate, Value and
relationship, Capitalized value. Freehold andéelaold and easement, Sinking fund, depreciatiotihads of
estimating depreciation, Outgoings, Process andhadstof valuation: Rent fixation, valuation for ngage,
valuation of land.

o

its

Course outcomes After studying this course, students will be aiote

1. Taking out quantities and work out the cost angharation of abstract for the estimated cost foiouer
civil engineering works.

2. Prepare detailed and abstract estimates for varaagsworks, structural works and water supply and
sanitary works.

3. Prepare the specifications and analyze the ratasaf@us items of work.

4. Assess contract and tender documents for varioustetion works.

5. Prepare valuation reports of buildings.

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




Each full question will be for 20 marks.

There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question covertighe topics under a module.

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

Textbooks:

1. Datta B.N., “Estimating and costing”, UBSPD PubighHouse, New Delhi.

2. B.S. Patil, “Civil Engineering Contracts and Estiesi, Universities Press.
3. M. Chakraborthi; “Estimation, Costing and Specifiocas”, Laxmi Publications.
4. MORTH Specification for Roads and Bridge Works €IRew Delhi.

Reference Books:

agrnNE

o

©oN

Kohli D.D and Kohli R.C, “Estimating and Costing'2 th Edition, S.Chand Publishers, 2014.

Vazirani V.N and Chandola S.P, “Estimating and iog8t Khanna Publishers, 2015.

Rangwala, C. "Estimating, Costing and Valuatioiatbtar Publishing House Pvt. Ltd., 2015.

Duncan Cartlidge , "Quantity Surveyor’'s Pocket Bhdkoutledge Publishers, 2012.

Martin Brook, "Estimating and Tendering for Constian Work", A Butterworth-Heinemann publishers,
2008.

Robert L Peurifoy , Garold D. Oberlender , “ Esting Construction Costs” — 5ed , Tata McGraw-Hill ,
New Delhi.

David Pratt, “Fundamentals of Construction Estimgit— 3ed, Edition.

PWD Data Book, CPWD Schedule of Rates (SoR). andSHR — Karnataka FIDIC Contract forms.
B.S. Ramaswamy “Contracts and their Management; Bexis Nexis(a division of Reed Elsevier India
Pvt Ltd).




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
DESIGN OF RCC AND STEEL STRUCTURES
Course Code 18CV72 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Provide basic knowledge in the areas of limit stagethod and concept of design of RC and Steel

structures
2. ldentify, formulate and solve engineering problemRC and Steel Structures
3. Give procedural knowledge to design a system, corpioor process as per needs and specificatio

ns of

RC Structures like Retaining wall, Footing, Watanks, Portal Frames and Steel Structures like Roof

Truss, Plate Girder and Gantry Girder.

4. Imbibe the culture of professional and ethical ossilities by following codal provisions in the

analysis, design of RC and Steel Structures.
5. Provide factual knowledge on analysis and desigiROf Structural elements, who can participate
succeed in competitive examinations.

and

Module -1

Footings: Design of rectangular slab, slab-beam type combioeting.

Retaining Walls: Design of cantilever Retaining Meadd counter fort retaining wall.

Water Tanks: Design of circular water tanks resting on groumigid and Flexible base). Design
rectangular water tanks resting on grouislper IS: 3370 (Part 1V).

Design of portal frames with fixed and hinged basagports.

Module -2

Roof Truss: Design of roof truss for different cases of loagliforces in members to given.

Plate Girder: Design of welded plate girder with intermediatéfester, bearing stiffener and necess
checks

Gantry Girder: Design of gantry girder with all necessary checks.

ary

Course Outcomes After studying this course, students will be aiote

1. Students will acquire the basic knowledge in desigRCC and Steel Structures.

2. Students will have the ability to follow design pedlures as per codal provisions and skills to erai
structurally safe RC and Steel members.

Question Paper Pattern:

» Two questions shall be asked from each module.€Tbhan be maximum of three subdivisions in €
question, if necessary.

» One full question should be answered from each teodu

» Each question carries 50 marks.

e Code books — IS 456, IS 800, IS 3370 (Part IV),18PSP (6) — Steel Tables, shall be referred
designing. The same will be provided during exaatiom.

ach

for

Textbooks:

1. N Krishna Raju;'Structural Design and Drawing of Reinforced Concreée and Steel', University Press
2. Subramanian N'Design of Steel Structures’, Oxford university Press, New Delhi
3. K S Duggal,'Design of Steel Structures’, Tata McGraw Hill, New Delhi

Reference Books:

1. Charles E Salman, Johnson & MatH&teel Structure Design andBehavior”, Pearson Publications
2. Nether Cot, et.al'Behavior and Design of Steel Structures to EC -IIT, CRC Press

3. P C VergheséLimit State Design of Reinforced Concrete’, PHI Publications, New Delhi

4. S N Sinha;Reinforced Concrete Design’; McGraw Hill Publication




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
THEORY OF ELASTICITY
Course Code 18CVv731 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to
1. This course advances students from the one-dimeaisamd linear problems conventionally treatedanrses
of strength of materials in to more general, twd #mwee-dimensional problems.

2. The student will be introduced to rectangular aakdpcoordinate systems to describe stress and sira
a continuous body.

3. Introduction to the stress—strain relationship,idasinciples and mathematical expressions involved
continuum mechanics. Also solution of problems-dirdensional linear elasticity.

Module-1

Rigid and deformable bodies, body and surfaceefrconcept of stress, state of stress at a poartesian stres
components, Cauchey'’s stress formula, stress tianation, principal stresses and principal plasg®ss invariants
equations of equilibrium in 2D and 3D (Cartesianrdinates).

[72)

Module-2

Types o strain, strain displacement relations, state dirstat a point, strain tensor, strain transfornmtitrain
along a linear element, principal strains, strairariants, octahedral strains, spherical and dewgastrains.

Module-3

Generalized Hooke’s Law, Stress-strain relatiorshigquilibrium equations in terms of displacementsd
Compatibility equations in terms of stresses, PEtness and plane strain problems, St. Venantxipfe, Principle
of superposition, Uniqueness theorem, Airy's striesgtion, Stress polynomials (Two Dimensional saealy).
Equations of equilibrium in polar coordinate, conilpifity equation, stress function.

Module-4

Axisymmetric stress distributic- Rotating discs, Lame’s equation for thick cylindeffect of circular hole on stres
distribution in plates subjected to tension, corapi@n and shear, stress concentration factor.

Module-5

Torsion: Inverse and Semi-inverse methods, stress fundbosipn of circular, elliptical, triangular seati®.

Course outcomesAfter studying this course, students will be alole t
1. Ability to apply knowledge of mechanics and mathdosato model elastic bodies as continuum.
2. Ability to formulate boundary value problems; aradctilate stresses and strains.
3. Ability to comprehend constitutive relations foasdic solids and compatibility constraints.
4. Ability to solve two-dimensional problems (planessts and plane strain) using the concept of stuession.

Question paper pattern:
» The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. S P Timoshenko and J N Goodier, “Theory of ElasticMcGraw-Hill International Edition, 1970.
2. Sadhu Singh, “Theory of Elasticity”, Khanna Pubdist) 2012.

3. S Valliappan, “Continuum Mechanics - FundamentalxXford &IBH Pub. Co. Ltd., 1981.

4. L S Srinath, “Advanced Mechanics of Solids”, TatdcGraw-Hill Pub., New Delhi, 2003.

Reference Books:

1. C.T.Wang, “Applied Elasticity”, Mc-Graw Hill Bookompany, New York,1953.

2. G.W. Housner and T. Vreeland, Jr., “The AnalysfsStress and Deformation”, California InstituteTadch.,
CA, 2012.[Downloadasperuserpolicyfromhttp://resolvaltech.edu/CaltechBOOK:1965.001

3. A. C. Ugural and Saul K. Fenster, “Advanced Strbragtd Applied Elasticity”, PrenticeHall,2003.
Abdel-Rahman Ragab and Salah Eldinin Bayouringineering Solid Mechanics: Fundamentals and

Applications”, CRC Press,1998.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
AIR POLLUTION AND CONTROL
Course Code 18CV732 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to
1. Study the sources and effects of air pollution
2. Learn the meteorological factors influencing ailyt@n.
3. Analyze air pollutant dispersion models
4. lllustrate particular and gaseous pollution contnethods.

Module-1

Introduction: Definition, Sources, classification and charaction of air pollutants. Effects of air pollutiom ¢
health, vegetation & materials. Types of inversipmptochemical smog.

Module-2

Meteorology: Temperature lapse rate & stability, wind velocity&bulence, plume behavior, measuremen
meteorological variables, wind rose diagrams, PIlRme, estimation of effective stack height and ingx
depths.

t of

Module-3

Sampling: Sampling of particulate and gaseous pollutantsciGt@mbient & indoor air pollution), Monitoring
and analysis of air pollutants (BM PM,o, SO, NOx, CO, NH). Development of air quality models-Gauss
dispersion model-Including Numerical problems.

)
an

Module-4

Control Techniques: Particulate matter and gaseous pollutants- settthgmbers, cyclone separatd
scrubbers, filters & ESP - Including Numerical gdesbs. Site selection for industrial plant location.

Module-5

Air pollution due to automobiles, standards andtrmdmmethods. Noise pollution- causes, effects aoitrol,
noise standards. Environmental issues, global desd=nvironmental laws and acts.

Course outcomesAfter studying this course, students will be alole t

1. Identify the major sources of air pollution and aratand their effects on health and environment.
2. Evaluate the dispersion of air pollutants in thre@phere and to develop air quality models.

3. Ascertain and evaluate sampling techniques for spmeric and stack pollutants.

4. Choose and design control techniques for partiewdat! gaseous emissions.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. M. N.Rao and H V N Rao, “Air pollution”, Tata Mc-@&w Hill Publication.
2. H. C. Perkins, “Air pollution”. Tata McGraw Hill Rulication.
3. Mackenzie Davis and David Cornwell, “Introduction Environmental Engineering” McGraw-Hill Co.

Reference Books:

1. Noel De Nevers, “Air Pollution Control EngineeringVaveland Pr Inc.
2. Anjaneyulu Y, “Text book of Air Pollution and ContrTechnologies”, Allied Publishers.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
PAVEMENT MATERIALS AND CONSTRUCTION
Course Code 18CV733 CIE Marks 40
Teaching Hours/Week (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
1. Expose students to different materials which asglus pavement construction, impart knowledge abwait

engineering properties required.

2. To train students to perform various types of bitnous mix designs as per the guidelines (MORTH).

3. Student will get knowledge about different highveaystruction equipment with their suitability and
adaptability in various field scenarios.

4. Expose students to construction practice and gquatiitrol aspects of embankment, flexible and rigaglement
as per the required specifications (MORTH).

5. To introduce students to possible improvisationanious layers of pavement to increase the stractirength
by the use of non basic materials (DLC, polythdreess).

Module-1

Pavement Materials
Aggregates-Origin, Classification, Requirements, propertiesl aests on Road aggregates, Concepts of size
gradation- design gradation, maximum aggregate aggregate blending by different methods to mpeti§ication.

Bitumen and Tar- Origin, Preparation, Properties and Chemical Gtut®n of bituminous road binders

Requirements.

Module-2

Bituminous emulsion and Cutback- Preparation, Characteristics, uses and test. @\dheof bitumen binders tp

road aggregates, Adhesion failure, Mechanism gipstrg, tests and methods of improving adhesion.

Module-3

Bituminous mixes: Mechanical properties, dense and open textured snifexibility and brittleness, (No

Hveemstabilo meter and Hubbar- field tests) bitwous mixes, Design methods using Rothfutch’s metdd and
specification, Marshall mix design criteria, voimlsmineral aggregates, voids in total mix, densikyw, stability,
percentage voids filled with bitumen. Problems bowee.

Module-4

Equipments in highway construction: Various types of equipments for excavation, graging compaction- the

working principles, advantages and limitations. Ggeequipment for bituminous and cement concrateement and

stabilized soil road construction.

and

U

=

Sub grade: Earthwork grading and Construction of embankmentsauts for roads, Preparation of subgrade, quality

control tests.

Module-5

Flexible Pavements:Specifications of materials, Construction method &eld control checks for various types
flexible pavement layers.

Cement Concrete Pavements:Specifications and method of cement concrete pamtroenstruction (PQG
importance of providing DLC as sub base and pohghin layer between PQC and sub base). Qualitjralaests,
Construction of various types of joints.

of

Course outcomes At the end of the course the student will be abie t
1. Students will be able to evaluate and assess ti@b#ity of any pavement material to be used imimas

components of pavement by conducting required tesper I1S,IRC specifications

2. Students will be able to formulate the proportiohdifferent sizes of aggregates to suit gradatidieria for
various mixes as per MORTH and also design bituosnuixes.

3. Students will be competent to adapt suitable moteaiinique and equipment for speedy and economic
construction.

4. Student will be able to execute the constructioerabankment, flexible, rigid pavement and perfoequired

quality control tests at different stages of pavenhoenstruction.




Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
« The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Highway Engineering- Khanna, S.K., and Justo, C.EN&8m Chand and Bros. Roorkee.
2. Construction Equipment and its Management- Shag,;Khanna Publishers.

3. Hot Mix Asphalt Materials, Mixture Design and Canstion- Freddy L. Roberts, Kandhal, P.S: Universit
Texas Austin, Texas. NAPA Education Foundation laanhMaryland.

Reference Books

1. RRL, DSIR, ‘Bituminous Materials in Road Constrocti, HMSO Publication.
2. RRL, DSIR, ‘Soil Mechanics for Road Engineers’, HOI®ublication.
3. Relevant IRC codes and MoRT& H specifications.

Web links and Video Lectures:

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

2. http://mww.class-central.com/subject/math(MO®PCs
3. http://academicearth.org/

4. VTU EDUSAT PROGRAMME- 2C




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
GROUND WATER HYDRAULICS
Course Code 18CV734 IA Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) Exam Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students
1. To characterize the properties of ground wateraandfers.
2. To quantify the ground water flow.
3. To locate occurrence of ground water and augmenirgt water resources.
4. To synthesize ground water development methods.

Module -1

Introduction: Importance, vertical distribution of subsurface evatoccurrence in different types of rog
and soils, definitions-aquifers, aquifuge, aquitaguiclude, confined and Unconfined aquifers.

ks

Module -2

Fundamentals of Ground Water Flow: Aquifer parameters, specific yield and specifiengion, porosity,
storage coefficient, derivation of the expressi@arcy’'s law, hydraulic conductivity, coefficient
permeability and intrinsic permeability, transmiiskdy, permeability in isotropic, anisotropic laysl soils.

Module -3

Well Hydraulics: Steady Flow, Radial flow in confined and unconfireglifers, pumping test Unstea
Flow, General equation, derivation; thesis methodoper and Jacob method, Chow’s method, solutig
unsteady flow equations, leakyaquifers (only intrctibn), interference of well, image well theory.

Module -4

Ground Water Exploration: Seismic method, electrical resistively method, @®hgsical techniqueg
electrical logging, radioactive logging, inductilmyging, sonic and fluid logging.

Module -5

Ground Water Development: Types of wells, methods of construction, tube wlelign, dug wells, pump
for lifting water, working principles, power regament, Conjunctive use, necessity, techniques
economics.

Ground Water Recharge: Artificial recharge, Rainwater harvesting for grdumater recharge.

and

Course outcomes After studying this course, students will be aiole
1. Find the characteristics of aquifers.

2. Estimate the quantity of ground water by varioushods.

3. Locate the zones of ground water resources.

4. Select particular type of well and augment the gdowater storage.

Question paper pattern:
» The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. H.M. Raghunath, “Ground Water”, Wiley Eastern Pciion, New Delhi.
2. K. Todd, “Ground Water Hydrology”, Wiley and Somgw Delhi.
3. Bower. H., “Ground Water Hydrology” McGraw Hill, MeDelnhi.

Reference Books:

1. GargSatyaPrakash, “Ground Water and Tube Wellsfo@xand IBH, New Delhi.
2. W. C. Walton, “Ground Water Resources and EvaluatcGraw Hill, Delhi.

3. Michel, D. M., Khepar, S. D., Sondhi, S. K., “Wai#kells and Pumps” McGraw Hill, Delhi.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
MASONRY STRUCTURES
Course Code 18CV735 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to

1. Understand properties of masonry units, strengthfactors affecting strength.

2. Understand design criteria of various types of wabjected to different load system.

3. Impart the culture of following the codes for stydn serviceability and durability as an ethics.

4. Provide knowledge in analysis and design of masoslgments for the success in competitive
examinations.

Module-1

Masonry Units, Materials, types and masonry constration: Bricks, Stone and Block masonry units-
strength, modulus of elasticity and water absomptbd masonry materials—classification and propsraé
mortars. Defects and Errors in masonry constructiazracks in masonry, types, reason for cracking|,
methods of avoiding cracks.
Strength and Stability: Strength and stability of axially loaded masonnfisyaeffect of unit strength, mortar
strength, joint thickness, rate of absorption, effef curing, effect of ageing, workmanship. Congsiee
strength formulae based on elastic theory and érapformulae.

Module-2

Permissible stresse: Types of walls, permissible compressive stressgsst reduction and shape
modification factors, increase in permissible stessfor eccentric vertical and lateral load, pesible
tensile stress and shear stresses.

Design Considerations:Effective height of wall sand columns, openings walls, effective length,

effective thickness, slenderness ratio, eccentri¢ttad dispersion, arching action in lintels. Reobs on
design consideratiorfor solid walls, cavity wallswall with pillars.

Module-3

Load considerations and design of Masonry subjecteid axial loads Design criteria, design examples of
walls under UDL, solid walls, cavity walls, solicalsupported at the ends by cross wall, walls \pi#Ts.

Module-4

Design of walls subjected to concentrated axial loa: Solid walls, cavity walls, solid wall supportedthe

ends by cross wall, walls with piers, design oflwath openings. o _
DeS|%n of walls subjected to eccentric loadfesign criteria — stress distribution under eceemvads
—Problem onec centrically loade( solid walls, cavity walls, walls witt piers

Module-5

Design of Laterally and transversely loaded wall: Design criteria, design of solid wall under wind
loading, design of shear wall — design of compowatls.

Introduction to reinforced brick masonry, lintelsdaslabs.

In-filled frames: Types — modes of failures — dasigiteria of masonry retaining walls.

Course outcomesAfter studying this course, students will be alole t

Select suitable material for masonry constructipmiderstanding engineering properties.
Compute loads, load combinations and analyze thes&s in masonry.

Design masonry under compression (Axial load) fmiaus requirements and conditions.
Design masonry under bending (Eccentric, latemnansverse load) for various requirements and
conditions.

5. Assess the behavior of shear wall and reinforcesbmgy.

e

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.




Textbooks:

1. Dayaratnam P, “Brick and Reinforced Brick StructiteScientific International Pvt. Ltd.
2.M. L. Gambhir, “Building and Construction Material&1cGraw Hill education Pvt. Ltd.

Reference Books:
1. Henry, AW., “Structural Masonry”, Macmillan Edugat Ltd.,1990.
2. 1S 1905-1987 “Code of practice for structural ugaun-reinforced masonry- (3rd revision) BIS, New

Delhi.
3. SP20(S&T)-1991,“Hand book on masonry design andtmction(f‘trevision) BIS, New Delhi.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
EARTHQUAKE ENGINEERING
Course Code 18CV741 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to learn about

1. Fundamentals of engineering seismology

2. lIrregularities in building which are detrimentalite earthquake performance

3. Different methods of computation seismic lateratés for framed and masonry structures
4. Earthquake resistant design requirements for RGIMasonry structures

5. Relevant clauses of IS codes of practice pertiteeaarthquake resistant design of structures

Module -1

Engineering SeismologyTerminologies (Focus, Focal depth, Epicenter, e@auses of Earthquakes; Thegry

of plate tectonics; Types and characteristics $allassification of Earthquakes; Major past ear#tkgs and
their consequences; Types and characteristicsimhgewaves; Magnitude and intensity of earthquakesal
site effects; Earthquake ground motion charactesishmplitude, frequency and duration; Seismiciagrmap
of India; (Problems on computation of wave vel@astiLocation of epicenter, Magnitude of earthquake)

Module -2

Response SpectrumBasics of structural dynamics; Free and forcedation of SDOF system; Effect of

frequency of input motion and Resonance; Numer@adluation of response of SDOF system (Lin
acceleration method), Earthquake Response spectgfinition, construction, Characteristics and lagaion;
Elastic design spectrum.

Module -3

Seismic Performance of Buildings and Over View of 3-1893 (Par-1): Types of damages to buildir]
observed during past earthquakes; Plan irregudaritinass irregularity; stiffness irregularity; Cept of soft
and weak storey; Torsional irregularity and its semuences; configuration problems; continuous |oeith;
Architectural aspects of earthquake resistant mgk] Lateral load resistant systems. Seismic de
philosophy; Structural modeling; Code based seistegign methods.

Module -4

Determination of Design Lateral Forces:Equivalent lateral force procedure and dynamicyasiglprocedure|

Step by step procedures for seismic analysis obRielings using Equivalent static lateral force hwet and
response spectrum methods (maximum of 4 storeysvahdut infill walls).

Module -5

Earthquake Resistant Analysis and Design of RC Budings: Typical failures of RC frame structure
Ductility in Reinforced Concrete, Design of DuctiReinforced Concrete Beams, Seismic Design of [&u
Reinforced Concrete column, Concept of weak bemomg column, Detailing of Beam-Column Joints
enhance ductility, Detailing as per 1S-13920. Rgtnog of RC buildings

Earthquake Resistant Design of Masonry Buildings:Performance of Unreinforced, Reinforced, In
Masonry Walls, Box Action, Lintel and sill Banddastic properties of structural masonry, laterad@nalysis
Recommendations for Improving performance of MagoBuildings during earthquakes; Retrofitting
Masonry buildings.

ear

g

sig
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Course outcomes After studying this course, students will be aiole

1. Acquire basic knowledge of engineering seismology.

2. Develop response spectra for a given earthqualehistory and its implementation to estimate respasf
a given structure.

3. Understanding of causes and types of damages iloecigineering structures during different earthc
scenarios.

4. Analyze multi-storied structures modeled as shemmés and determine lateral force distribution tu
earthquake input motion using 1S-1893 procedures.

11

5. Comprehend planning and design requirements ohaaake resistant features of RCC and Masg

Nry




structures thorough exposure to different IS-cadgwactices.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Pankaj Agarwal and Manish Shrikande, “Earthquakéstant design of structures”, PHI India.

2. S.K. Duggal, “Earthquake Resistant Design of Stmgt”, Oxford University Press

3. Anil K. Chopra, “Dynamics of Structures: Theory afgplications to Earthquake Engineering”, Pear
Education, Inc.

4. T. K. Datta, “Seismic Analysis of Structures”, JOMiley & Sons (Asia) Ltd.

Reference Books:

1. David Dowrick, “Earthquake resistant design anll resduction”, John Wiley and Sons Ltd.

2.C. V. R. Murty, Rupen Goswami, A. R. Vijayanarayar&aVipul V. Mehta, “Some Concepts in Earthqug
Behaviour of Buildings”, Published by Gujarat Stddisaster Management Authority, Government
Guijarat.

3.1S-13920 — 2016, Ductile Detailing of Reinforcedn€rete Structures Subjected to Seismic Forces,
New Delhi.

4.1S-1893 — 2016, Indian Standard Criteria for Eantliee Resistant Design of Structures, Part-1, Bi&y
Delhi.

5.1S- 4326 — 2013, Earthquake Resistant Design amdt@etion of Buildings, BIS, New Delhi.

6.1S-13828 — 1993, Indian Standard Guidelines forrtmimg Earthquake Resistance of Low Strength Mas
Buildings, BIS, New Delhi.

ke
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7.1S-3935 — 1993, Repair and Seismic StrengthenirBudélings-Guidelines, BIS, New Delhi.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
DESIGN CONCEPT OF BUILDING SERVICES
Course Code 18CV742 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Learn the importance of sanitation, domestic wsigply, and plumbing and fire services.
2. Understand the concepts of heat, ventilation andaditioning.
3. Develop technical and practical knowledge in BuitgdServices.

Module -1

Water Supply and its Services.
Water requirements for different types of buildingemple method of removal of impurities, water ingv
practices and their potential Service connecti@mfrmains, sump and storage tank, types and sizeges,
special installation in multistoried buildings. Ma#l, types of fixtures and fitting for a contemaxy bathroom-
taps —quarter turn, half turn, ceramic, foam flow, ot water mixer, hand shower Rainwater harmgsto
include roof top harvesting, type of spouts, siesinwater pipes and typical detail of a watenkating pit.

Module -2

Heat Ventilation and Air Conditioning (HVAC):

Behaviour of heat propagation, thermal insulatingterials and their co-efficient of thermal condutyi
General methods of thermal insulation: Thermal lamtson of roofs, exposed walls. Ventilation: Defion and
necessity, system of ventilation. Principles of @nditioning, Air cooling, Different systems of aing and
distribution, Essentials of air-conditioning system

Module -3

Electrical and Fire Fighting Services:

Electrical systems, Basics of electricity, singlee phase supply, protective devices in electiitgthllation,
Earthing for safety, Types of earthing, ISI Spexifions. Electrical installations in buildings, Bgoof wires,
Wiring systems and their choice, planning electngaing for building, Main and distribution boardBrinciples
of illumination.

Classification of buildings based on occupancy,seauof fire and spread of fire, Standard fire, Figating,
protection and fire resistance, Firefighting equémtnand different methods of fighting fire., mearisescape
alarms, etc., Combustibility of materials, Struatuglements and fire resistance, Fire escape rangt®lementg
planning and design. Wet risers, dry risers, spensk heat detector, smoke detectors, fire dampieesdoors,
etc. Provisions of NBC.

Module -4

Plumbing and Fire Fighting Layout of Simple Buildings:
Application of above studies in preparing layoud aetails - Plumbing layout of residential and jublildings,
Fire fighting layout, Reflected ceiling plan of skeodetectors / sprinklers, etc.

Module -5

Engineering Services:engineering services in a building as a systents | #scalators, cold and hot wa|
systems, waste water systems and electrical systems
Pumps and Machineries: Reciprocating, Centrifuff@ep well, Submersible, Automatic pumps, Sewei
pumps, Compressors, Vacuum pump — their selectistallation and maintenance — Hot water boiler
Classification and types of lifts, lift codes, rsllstructural provision: escalators, their usesesygnd sizes, safe
norms to be adopted — Social features requiredpfoysically handicapped and elderly, DC/AC motq
Generators,

Building Maintenance: Preventive and protective maintenance, Schedaled contingency maintenan
planning, M.I.S. for building maintenance. Maintapa standards. Economic maintenance decisions.

ter
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Course Outcomes After studying this course, students will be atole
1. Describe the basics of house plumbing and wasterwatlection and disposal.
Discuss the safety and guidelines with respedtécsifety.

2.
3. Describe the issues with respect to quantity okwahin water harvesting and roof top harvesting.
4. Understand and implement the requirements of tHectamafort in buildings.




Question paper pattern:
* The question paper will have ten full questiongyeag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coveratighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Reference Books:

1. National Building Code.

Charangith shah, Water supply and sanitary engimggeBalgotia publishers.

Kamala & D L Kanth Rao, Environmental Engineerifigta McGraw Hill publishing co. Ltd.
Technical teachers Training Institute (Madras),iEonmental Engineering, Tata McGraw Hill publishing
Co. Ltd.

M. David Egan, Concepts in Building Fire Safety.

O. H. Koenigsberger, “Manual of Tropical HousinglaBuilding”, Longman Group United Kingdom.
V. K. Jain, Fire Safety in Building 2edition, Newg# International Publishers.

E. G. Butcher, Smoke control in Fire-safety Design.

E. R. Ambrose, Heat pumps and Electric Heatingn dotd Wiley and Sons Inc, New York.

10 Handbook for Building Engineers in Metric systeM8C, New Delhi.

PwnN

©CeNoG




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
REINFORCED EARTH STRUCTURES
Course Code 18CV743 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;
1. Create an understanding of the latest technique asiceinforcing the sail;

2. Analyze the concept of RE so as to ascertain #tabfl RE structures;

3. Understand the different reinforcing materials et be used efficiently in soils.

4. Understand design concepts of different RE strestuncluding introductory concepts of Foundatipns
resting of RE soil bed.

Module -1

Basics of Reinforced Earth Construction:Definition, Historical Background, Components, Manlsm and
Concept, Advantages and Disadvantage of reinfaeegith Construction, Sandwich technique for clayaly s
Geosynthetics and Their FunctionsHistorical developments, Recent developments, faahuring process
woven &non-woven, Raw materials —Classification dta®n materials type — Metallic and Non-metallic,
Natural and Man-made, Geosynthetics.

Properties and Tests on MaterialsProperties — Physical, Chemical, Mechanical, Hylitattndurance an
Degradation requirements, Testing & Evaluationropgrties.

—

Module -2

Design of Reinforced Earth Retaining Walls: Concept of Reinforced earth retaining wall, Intéraad
external stability, Selection of materials, Typidakign problems

Soil Nailing Techniques: Concept, Advantages & limitations of soil nailingchniques, comparison of so
nailing with reinforced soil, methods of soil nagj Construction sequence, Components of systersighd
aspects and precautions to be taken.

(LA

Module -3

Design of Reinforced Earth FoundationsModes of failure of foundation, Determination ofde induced in
reinforcement ties — Location of failure surfacendion failure and pull out resistance, lengthiefand its
curtailment, Bearing capacity improvement in soitss General guidelines.

Module -4

Geosynthetics for Roads and SlopesRoads - Applications to Temporary and Permanentdsio®ole of
Geosynthetic in enhancing properties of road, ocbraf mud pumping, Enhancing properties of subgrade
Design requirements Slopes — Causes for sloperdailmprovement of slope stability with Geosyntbeti
Drainage requirements, Construction technique. Bifjumerical Stability Checking Problems on Reinéaf
Slopes.

Module -5

Geosynthetics- filter, drain and landfills : Filter & Drain — Conventional granular filter desigriteria,
Geosynthetic filter design requirements, Drain diilter properties, Design criteria — soil retention
Geosynthetic permeability, anti clogging, survivégpiand durability (No Numerical Problems)

Landfills — Typical design of Landfills — Landfillner & cover, EPA Guidelines, Barrier walls foristing
landfills and abandoned dumps (No Numerical Probjem

Course outcomes After studying this course, students will be alote
1. identify, formulate reinforced earth techniquestthee suitable for different soils and in different

structures;
understand the laboratory testing concepts of $yathetics

design RE retaining structures and Soil Nailingasgts
Determine the load carrying capacity of Foundati@ssing on RE soil bed.
asses the use of Geo synthetics in drainage regemts and landfill designs

A

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.




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

Textbooks:

1. Koerner. R.M, “Design with Geo synthetics”, Prirtdall Publications

2. Koerner. R.M. &Wesh, J.P, “Construction and Geotézdl Engineering using synthetic fabrics”, Wil
Inter Science, New York,.

3. Sivakumar Babu G. L., “An introduction to Soil Rircement and Geo synthetics”, Universities Pr
Hyderabad

4. Swami Saran, “Reinforced Soil and its EngineeApplications”, I. K. International Pvt. Ltd, New e

5. Venkattappa Rao, G., & Suryanarayana Raju., G. \E8gineering with Geo synthetics”, Tata McGrg

Hill publishing Company Limited., New Delhi.

Reference Books:

9
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1.
2.
3.

4.
5.
6

Jones, “Earth reinforcement and Soil structurddEE Butterworths, London
Ingold, T.S. & Millar, K.S, “Geotextile Hand Book'Thomas, Telford, London.
Hidetoshi Octial, Shigenori Hayshi& Jen Otani, “BaReinforcement Practices”,Vol. |, A.A. Balkem
Rotterdam

Bell F.G, “Ground Engineer’s reference Book”, Butterths, London
Ingold, T.S, “Reinforced Earth”, Thomas, Telforayridon.

al

Sarsby R W- Editor, “Geo synthetics in Civil Engén@g”, Wood head Publishing Ltd & CRC Press, 20




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
DESIGN OF HYDRAULIC STRUCTURES
Course Code 18CV744 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03
CREDITS -03

Course Learning Objectives: This course will enable students to;
1. Analyze and design gravity dams.

2. Find the cross-section of earth dam and estimatsabpage loss.
3. Design spillways and aprons for diversion works.

4. Design CD works and chose appropriate canal reégalatorks.

Module -1

Gravity Dams: Introduction, forces acting on dam, cause of failudesign principles, principal and sh¢
stresses. Elementary profile and practical prafila gravity dam. Drainage galleries, joints invgtyadams.

zal

Module -2

Earth Dams: Introduction, causes of failure of earth dams,iprielary section, Determination of parametric li
by Casagrande’s method. Estimation of seepage.

Module -3

Spillways: Types, Design of Ogee spillway, Upstream and dowast profiles, Energy dissipation devices.
Diversion Headworks: Design of aprons- Bligh’s and Koshla’'s theory, Sienproblems.

Module -4

Cross Drainage Works: Introduction, Type of C.D works, Design consideyasi for C.D works. Transitio
formula design of protection works, Design of oafjueduct.

Module -5

Canal Regulation Works: Introduction, Function of a regulator.
Canal falls: Necessity and types.
Canal outlets: Necessity and types.

Course outcomes After studying this course, students will be alote
1. Check the stability of gravity dams and designdam.
2. Estimate the quantity of seepage through earth dams
3. Design spillways and aprons for various diversiamks.
4. Select particular type of canal regulation workdanal network.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. S. K. Garg, “Irrigation Engineering and Hydraulizu@®tures”, Khanna Publishers, New Delhi.
2. Punmia and Pandey Lal, “Irrigation and Water Polgmgineering” Lakshmi Publications, New Delhi.
3. K. R. Arora. “Irrigation, Water Power and Water Beces Engineering” Standard Publications, New De

Reference Books:

1. R. K. Sharma, “Text Book of Irrigation Engineeriagd Hydraulic Structures”, Oxford and IBH, Ne
Delhi.

PW

2. P.N. Modi, “Irrigation, Water Resources and Wd&ewer”, Standard Book House, New Delhi.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
URBAN TRANSPORT PLANNING
Course Code 18CV745 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;

5. Understand and apply basic concepts and methad¥ah transportation planning.

6. Apprise about the methods of designing, conductind administering surveys to provide the d
required for transportation planning.

7. Understand the process of developing an organizatthematical modelling approach to solve se
urban transportation planning problem.

8. Excel in use of various types of models used fvdl forecasting, prediction of future travel paige

ata

ect

Module -1

Urban transport planning: Urbanization, urban class groups, transportatimblpms and identification
impacts of transportation, urban transport syste&nrpng process, modeling technigues in planningpad
mass transportation systems: urban transit problems| demand, types of transit systems, puplivate,
para-transit transport, mass and rapid transitesyst BRTS and Metro rails, capacity, merits
comparison of systems, coordination, types of cioattbn.

and

Module -2

Data Collection And Inventories: Collection of data — Organisation of surveys amlsis, Study Area
Zoning, Types and Sources of Data, Road Side letes; Home Interview Surveys, Commercial Vehi
Surveys, Sampling Techniques, Expansion Factorsiiracy Checks, Use of Secondary Sources, Econ
data — Income — Population — Employment — Vehickn €& Ship.

cle
pmic

Module -3

Trip Generation & Distribution : UTPS Approach, Trip Generation Analysis: Zonal ddts, Category
Analysis, Household Models, Trip Attraction modélmmercial Trip Rates; Trip Distribution by Grdw
Factor MethodsProblems on above.

Module -4

Trip Distribution : Gravity Models, Opportunity Models, Time Functitieration Models. Travel demar
modeling: gravity model, opportunity models, Dedliree diagram. Modal split analysi®roblems on
above.

d

Module -5

Traffic Assignment: Diversion Curves; Basic Elements of Transport NekwpoCoding, Route Propertie
Path Building Criteria, Skimming Tree, All-or-Notlg Assignment, Capacity Restraint Techniqy
Reallocation of Assigned Volumes, Equilibrium Assigent. Numerical problems on Traffic Assignme
Introduction to land use planning models, landarse transportation interaction.

es,
nt.

Course outcomes After studying this course, students will be alote
5. Design, conduct and administer surveys to providedata required for transportation planning.
6. Supervise the process of data collection abouettaehavior and analyze the data for use in tramsp
planning.
7. Develop and calibrate modal split, trip generatates for specific types of land use developments.
8. Adopt the steps that are necessary to completegateym transportation plan.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:




Kadiyali. L. R., ‘Traffic Engineering and Transpatibn Planning’, Khanna Publishers, New Delhi.
Hutchinson, B.G, ‘Introduction to Urban System Riiaug’, McGraw Hill.

Khisty C.J., ‘Transportation Engineering — An Irdugtion’ Prentice Hall.

. Papacostas, ‘Fundamentals of Transportation Plghiiata McGraw Hill.

No gk

Reference Books:

3. Mayer M and Miller E, ‘Urban Transportation Plangir® decision oriented Approach’, McGraw Hill.
4. Bruton M.J., ‘Introduction to Transportation Plangi, Hutchinson of London.
5. Dicky, J.W., ‘Metropolitan Transportation Planningata McGraw Hill.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
FINITE ELEMENT METHOD
Course Code 18CV751 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;

Develop analytical skills.

Learn principles of analysis of stress and strain.

Develop problem solving skills.

Understand the principles of FEM for one and twuoetisional problems.

EaE N

Module -1

Theory of elasticity concepts, Energy principlesiyRigh - Ritz Method, Galerkin method and finitereent
method, steps in finite element analysis, displasgrapproach, stiffness matrix and boundary caouti

Module -2

Discritisation; finite representation of infinit@ties and discritisation of very large bodies, Kat€oordinates
Shape functions; polynomial, LaGrange and Seretydipone dimensional formulations; beam and trugh
numerical examples.

Module -3

2D formulations; Constant Strain Triangle, Linearafh Triangle, 4 and 8 noded quadrilateral elemg
Numerical Evaluation of Element Stiffness -Compiotabf Stresses, Static Condensation of nodesadagon
technique, Axisym metric Element.

Module -4

Isopara metric concepts; is opera metric, sub petrdgerand super parametric elements, Jacobianfinanation
matrix, Stiffness Matrix of Isopara metric Elemertsimerical integration by Gaussian quadrature fadeone,
two and three dimensional problems.

Module -5

Techniques to solve nonlinearities in structurastemns; material, geometric and combined non libeg
incremental and iterative technigues.
Structure of computer program for FEM analysiscdetion of different modules, exposure to FEM a@tes.

Course outcomes The student will have the knowledge on advancetthoaks of analysis of structures.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Krishnamoorthy C.S., “Finite Element analysisTata McGraw Hill
2. Desai C &Abel J F.," Introduction to Finite elemé&fethod" , East West Press Pvt. Ltd.,
3. Cook R D et.al. “Concepts and applications of nitEiElement analysis”, John Wiley.

Reference Books:

1. Daryl L Logan, “A first course on Finite element ed”, Cengage Learning.

2. Bathe K J - “Finite Element Procedures in Ergiting analysis”- Prentice Hall.

nt
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
NUMERICAL METHODS AND APPLICATIONS
Course Code 18CV752 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course aims at providing the necessary basicapts of a few numeric
methods and give procedures for solving numeriddiffierent kinds of problems occurring in enginegrand
technology

1=

Module -1

Solution of Equations and Eigen value ProblemsSolution of algebraic and transcendental equatibixed
point iteration method, Newton Raphson method, t8niuof linear system of equations, Gauss elimora
method, Pivoting, Gauss Jordan method — Iteratiethads of Gauss Jacobi and Gauss Seidel - M
Inversion by Gauss Jordan method.

fi
atrix

Module -2

Interpolation and Approximation: Interpolation with unequal intervals - Lagrangeteipolation — Newton’s

divided difference interpolation — Cubic Splinetnterpolation with equal intervals - Newton’'s fomdaand
backward difference formulae.

Module -3

Numerical Differentiation and Integration: Approximation of derivatives using interpolationlymomials -
Numerical integration using Trapezoidal, Simpsdli3 rule — Romberg’s method - Two point and thremtp
Gaussian quadrature formulae — Evaluation of domibdgrals by Trapezoidal and Simpson’s 1/3 rules.

Module -4

Initial Value Problems for Ordinary Differential Eq uations : Single Step methods - Taylor’s series method -

Euler's method - Modified Euler's method — Fourtider Runge-Kutta method for solving first order atjens

- Multi step methods - Milne’s and Adams-Bash foptedictor corrector methods for solving first arde

equations.

Module -5

Boundary Value Problems in Ordinary and Partial Differential Equations:

Finite difference methods for solving two-pointdar boundary value problems - Finite differencdnegues
for the solution of two dimensional Laplace’s andisBon’'s equations on rectangular domain —
dimensional heat flow equation by explicit and impl(Crank Nicholson) methods — One dimensional/av
equation by explicit method.

Dne

Course Outcomes After studying this course, The students will haveclear perception of the power
numerical techniques, ideas and would be able naodstrate the applications of these techniquesdblgms
drawn from Industry, management and other engingéiglds.

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
« The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Grewal. B.S. and Grewal. J.S., "Numerical methad&rigineering and Science", Khanna
Publishers, 9th Edition, New Delhi

2. Gerald. C. F., and Wheatley. P. O., "Applied NumwedrAnalysis", Pearson Education, Asia, 6th Edition
New Delhi.

Reference Books:

1. Chapra. S.C. and Canale. R. P., "Numerical MetlhadEngineers, Tata McGraw Hill, New Delhi.

2. 2. Brian Bradie. "A friendly introduction to Numeail analysis", Pearson Education, Asia, New Delhi.

3. Sankara Rao. K., "Numerical methods for Scientsid Engineers”, Prentice Hall of India Private, wN
Delhi.

e




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
ENVIRONMENTAL PROTECTION AND MANAGEMENT
Course Code 18CV753 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to gain knowleshgEnvironmental protectio
and Management systems

-

Module -1

Environmental Management Standard: Unique Characteristics of Environmental ProblemsSystems
approach to Corporate environmental managemenasstfication of Environmental Impact Reduction Effo-
Business Charter for Sustainable Production ands@uption — Tools, Business strategy drivers andi&ar-
Evolution of Environmental Stewardship. Environna@ntanagement Principles - National policies

environment, abatement of pollution and consermatb resources - Charter on Corporate respongilitit

Environmental protection.

on

Module -2

Environmental Management Objective: Environmental quality objectives — Rationale ofivEonmental
standards: Concentration and Mass standards, Efflusd stream standards, Emission and ambient agtds)
Minimum national standardenvironmental performance evaluation: Indicatoesydhnmarking. Pollution contrg
Vs Pollution Prevention - Opportunities and Bagier Cleaner production and Clean technology, ciptire
loops, zero discharge technologies.

Module -3
Environmental Management Syster: EMAS, I1ISO 14000 - EMS as per ISO 14001- beneditd barriers o
EMS — Concept of continual improvement and pollutiprevention - environmental policy — initi

environmental review — environmental aspect andachpnalysis — legal and other requirements- albgstind
targets — environmental management programs - tgteucand responsibility — training awareness
competence- communication — documentation and deotirwontrol — operational control — monitoring 3
measurement — management review.

and
nd

Module -4

Environmental Audit: Environmental management system audits as i2lB911- — Roles and qualificatio
of auditors - Environmental performance indicatarsl their evaluation — Non conformance — Correctind
preventive actions -compliance audits — waste awghitl waste minimization planning — Environmentatiesnent
(form V) - Due diligence audit.

Module -5

Applications: Applications of EMS, Waste Audits and Pollution Ymation Control: Textile, Sugar, Pulp
Paper, Electroplating, , Tanning industry. Hazasd®astes - Classification, characteristics Treatnzand
Disposal Methods, Transboundary movement, disposal.

Course outcomes After studying this course, students will be aiote

1. Appreciate the elements of Corporate Environmévissiagement systems complying to international
environmental management system standards.

2. Lead pollution prevention assessment team and mgnéwaste minimization options.

3. Develop, Implement, maintain and Audit EnvironméManagement systems for Organizations.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coverafighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Reference Books:

1. Christopher Sheldon and Mark Yoxon, “Installing Eommental management Systems — a step by step
guide” Earthscan Publications Ltd, London, 1999.
2. 1SO 14001/14004: Environmental management systeRegdirements and Guidelines — International




Organisation for Standardisation, 2004

ISO 19011: 2002, “Guidelines for quality and/or Eammental Management System auditing, Bureau of
Indian Standards, New Delhi, 2002

Paul L Bishop ,Pollution Prevention: Fundamentadd Bractice, McGraw- Hill International, Boston 020
Environmental Management Systems: An Implementa@oide for Small and Medium-Sized Organizatio

Second Edition, NSF International, Ann Arbor, Migan, January 2001.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
COMPUTER AIDED DETAILING OF STRUCTURES
Course Code 18CVL76 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Be aware of the Scale Factors, Sections of drawings
2. Draft the detailing of RC and Steel Structural memb

Module -1 Detailing of RCC Structures

* Beams — Simply supported, Cantilever and Continuous
* Slab — One way, Two way and One-way continuous.

» Staircase — Doglegged

¢ Cantilever Retaining wall

» Counter Fort Retaining wall

« Circular Water Tank, Rectangular Water Tank.

Module -2 Detailing of Steel Structures

1. Connections — Beam to beam, Beam to Column by Baltel Welded Connections.
Built-up Columns with lacings and battens

Column bases and Gusseted bases with bolted adédvebnnections.

Roof Truss — Welded and Bolted

Welded Plate girder

6. Gantry Girder

aprwnN

Course outcomes After studying this course, students will be aiote
» Prepare detailed working drawings

Question paper pattern:

1. Two questions shall be asked from each Module.

2. One full question should be answered from each Néodu
3. Each question carries 50 marks.

Textbooks:

1. N Krishna Raju, “Structural Design and Drawing @ifforced Concrete and Steel”, University Press
2. Krishna Murthy, “Structural Design and Drawing —r€eete Structures”, CBS Publishers, New Delhi

Reference Books:

1. SP 34: Handbook on Concrete Reinforcement and IbefaBureau of Indian Standards.

2. 1S 13920, Ductile Design And Detailing Of Reinfatic€oncrete Structures Subjected To Seismic For

Code Of Practice, Bureau of Indian Standard.

Ces -




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
GEOTECHNICAL ENGINEERING LA BORATORY
Course Code 18CVL77 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives:This course will enable students to;

1. To carry out laboratory tests and to identify sailper IS codal procedures

2. To perform laboratory tests to determine index prtes of soil

3. To perform tests to determine shear strength andatiolation characteristics of soils

Modules

1. Field identification of soil, Specific gravity tegpycnometer and density bottle method).Water aul
determination by oven drying and Pycnometer methequld moisture meter method.

2. Grain sizcanalyst:
i. Sieve analysis
i. Hydro meter analysis

3. In-situ densit test:
i.  Core-cutter method
i. Sand replacement method

4. Consistency limits
i.  Liquid limit test(by Casagrande's and cone peretrahethod)

ii.  Plastic limit test
iii. Shrinkage limit test

5. Standaricompaction test (light and heavy compaci

6. Co-efficient of permeabllit tes
i.  Constant head test
i. Variable head test

7. Shear streng test:
i.  Unconfined compression test
i. Directshear test
ii. Triaxial test (unconsolidated undrained test only)

8. Consolidation test :To determine pre consolmapressure only(half an hour per loading-test).

9. Laboratory vane shear i

10. Demonstration of Swell pressure test, Stangarngtration test and boring equipn

Course outcomes Students will be able to conduct appropriate latooy#ield experiments and interpret
the results to determine
1. Physical and index properties of the soil
Classify based on index properties and field ideatiion
To determine OMC and MDD, plan and assess fieldpamtion program
Shearstrengthandconsolidationparameterstoasseggbftrddeformationcharacteristics

uestion paper pattern:
All experiments are to be included in the examoragxcept demonstration exercises.
» Candidate to perform experiment assigned to him.
» Marks are to be allotted as per the split up ofk@@hown on the cover page of answer script.

2.
3.
4,
5. In-situshear strength characteristics(SPT-Demotiaitra
Q

Reference Books:

1. Punmia B C, Soil Mechanics and Foundation Engingef2017),18 Edition, Laxmi Publications

co., New Delhi.

Lambe T.W., “Soil Testing for Engineers”, Wiley Eas Ltd., New Delhi.

Head K.H., “Manual of Soil Laboratory Testing” Vdl, Il lll, Princeton Press
BowlesJ.E.,“EngineeringPropertiesofSoilandTheirMeaments”,-McGrawHillBookCo.NewYork.
Relevan BIS Code: of Practice 1S-272( serie:

arowd




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VIII
DESIGN OF PRE-STRESSECONCRETE
Course Code 18CV81 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to learn DesifirPe Stressed Concre
Elements.

te

Module -1

Introduction and Analysis of Members: Concept of Pre stressing - Types of Pre stressiAdvantages 1
Limitations —Pre stressing systems - Anchoring cevi- Materials - Mechanical Properties of higlersgth
concrete - high strength steel - Stress-StrainectowHigh strength concrete.
Analysis of members at transfer - Stress conc€mmparison of behavior of reinforced concrete —gtressed
concrete - Force concept - Load balancing concKptn point -Pressure line.

Module -2

Losses in Pri stress Loss of Pre stress due to Elastic shorteningtigricAnchorage slip, Creep of concre
Shrinkage of concrete and Relaxation of steel allladss.

Deflection and Crack Width Calculations of Deflectidue to gravity loads - Deflection due to prestireg force
-Total deflection - Limits of deflection - Limitsfspan-to-effective depth ratio -Calculation of €canidth -
Limits of crack width.

te,

Module -3

Design of Sections for FlexureAnalysis of members at ultimate strength - PrelaminDesign - Final Desig
for Type 1members.

-

Module -4

Design for Shear: Analysis for shear - Components of shear resistandedes of Failure - Limit State ¢
collapse for shear - Design of transverse reinfosrd.

=4

Module -5

Different anchorage system and design of end Hbydiatest IS codes.

Course outcomes After studying this course, students will be aiote
1. Understand the requirement of PSC members for prasenario.
2. Analyse the stresses encountered in PSC eleméangdtansfer and at working.
3. Understand the effectiveness of the design of HF&C studying losses
4. Capable of analyzing the PSC element and findmgfficiency.
5. Design PSC beam for different requirements.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Krishna Raju, N. “Pre stressed Concrete”, Tata MeGHiIll Publishing Company, New Delhi 2006

2. Krishna Raju. N., “Pre-stressed Concrete - ProblentsSolutions”, CBS Publishers and Distributord, P
Ltd., New Delhi.

3. Rajagopalan N, “Pre - stressed Concrete”, Narosdidhing House, New Delhi

Reference Books:




oA WNE

Praveen Nagarajan, “Advanced Concrete Design” dadpsiblishers

P. Dayaratnam, “Pre stressed Concrete Structusegntific International Pvt. Ltd.

Lin T Y and Burns N H, ‘Design of Pre - stressech@ete Structures’, John Wiley and Sons, New York
Pundit G S and Gupta S P, “Pre - stressed Conc¢i@tB’S Publishers, New Delhi

IS: 1343: Indian Standard code of practice for$ressed concrete, BIS, New Delhi.

IS: 3370-Indian Standard code of practice for cetestructures for storage of liquids, BIS, NewHbel




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VIII
BRIDGE ENGINEERING
Course Code 18CVv821 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to understancttadysis and design of concre
Bridges.

te

Note: All designs have to be done by Working Streddethod

Module -1

Introduction to bridges, classification, selectioh bridge site and preliminary and detailed surwegrk
computation of discharge, linear waterway, econapan, afflux, scour depth.

Design loads for bridges, introduction to I.R.Cading standards, Load Distribution Theory, Briddabs,
Effective width, Introduction to methods as per.CR

Module -2

Design of Slab Bridges: Straight and skew slabdaid

Module -3

Design of T beam bridges(up to three girder only)

Proportioning of components, analysis of slab usR@ Class AA tracked vehicle, structural designstzb,
analysis of cross girder for dead load & IRC Classtracked vehicle, structural design of cross gircanalysis
of main girder using Courbon’s method, calculatidmead load BM and SF, calculation of live load/B& S F
using IRC Class AA Tracked vehicle. Structural dessf main girder.

Module -4

Other Bridges:
Design of Box culvert (Single vent only).
Design of Pipe culverts.

Module -5

Substructures - Design of Piers and abutments,
Introduction to Bridge bearings, Hinges and Expamgoints.(No design).

Course outcomes After studying this course, students will be alote
1. Understand the load distribution and IRC standards.
2. Design the slab and T beam bridges.
3. Design Box culvert, pipe culvert
4. Use bearings, hinges and expansion joints and
5. Design Piers and abutments.

Question paper pattern:
» The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Johnson Victor. D, “Essentials of Bridge EnginegtjrOxford Publishing Company.
2. N Krishna Raju, “Design of Bridges, Oxford and IPiblishing company
3. T R Jagadeesh and M A Jayaram, “Design of bridyetsires”, Prentice Hall of India

Reference Books:

1. Jain and Jaikrishna, “Plain and Reinforced Contr#el.2.,Nem Chand Brothers.
2. Standard specifications and code of practice faddaridges, IRC section 1,11, lll and IV.

3. “Concrete Bridges”, The Concrete Association ofidnd




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
PREFABRICATED STRUCTURES
Course Code 18CV822 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Understand modular construction, industrializexhstruction
2. Design prefabricated elements.

3. Understand construction methods.

Module -1

Introduction: Need for prefabrication—Principles—Materials—Modut@ordination—Standarization—Systen
Production—Transportation—Erection.

S—

Module -2

Prefabricated Components:Behavior of structural components—Large panehstructions€onstruction
of roof and floor slabs—Wall panels—Columns—8heslls.

Module -3

Design Principles: Disuniting of structures-Design of cross sectiosdohon efficiency of material use
Problems in design because of joint flexibility-@Mlance for joint deformation.

Module -4

Joint In Structural Members: Joints for different structural connections—Dimensi and detailing—Design
expansion joints.

Module -5

Design For Abnormal Loads: Progressive collapse—Code provisions—Equivalerigddeads for considerin
abnormal effects such as earthquakes, cyclones)mmortance of avoidance of progressive collapse.

Course Outcomes After studying this course, students will be atote

1. Use modular construction, industrialized corctian

2. Design prefabricated elements

3. Design some of the prefabricated elements

4. Use the knowledge of the construction methods aefhpricated elements in buildings

Question paper pattern:
* The question paper will have ten full questionsyeag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coveratighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. CBRI, Building materials and components, India,@99
2. Gerostiza C.Z., Hendrikson C. and Rehat D.R.," Kiedge based process planning for construction an
manufacturing"”, Academic Press Inc., 1994

Reference Books:

1. KonczT.,"Manual of precast concrete constructidol, |, Il and lll, Bauverlag, GMBH,1976.
2. "Structural design manual”, Precast concrete cdioredetails, Society for the studies in the uspretcast

concrete, Netherland BetorVerlag, 2009




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
ADVANCED FOUNDATION ENGINEERING
Course Code 18CV823 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Gain knowledge of about advanced topics of foundadiesign and analyses, supplementing their
comprehensive knowledge acquired in basic foundatigineering course.
2. Develop profound understanding of shallow and deepdation analyses.
3. Develop understanding of choice of foundation degigrameters.
4. Learn about cause and effect of dynamic loads ondation.

Module -1

General bearing capacity equation — Terzaghi’snddrHansen’s and Mayerhof's analyses, bearingaiypaf
footings according to BIS, eccentrically loaded thog, footing on layered soil, Settlement of shall
Foundations: Immediate, consolidation, & differahtisettiements. Principles of design of footi
Proportioning of footings for equal settlement.

Module -2

Design of combined footings by Rigid method, Conebirfootings (rectangular & trapezoidal), strap iiogs.
Types of rafts, bearing capacity & settlementsafif foundation, Design of raft foundation — Convenal rigid
method, Elastic methods, Coefficient of sub-gragsetion, IS code (1S-2950) procedure.

Module -3

Introduction Necessity of pile foundations, Classifion, Load bearing capacity of single pile byattt
formula, Dynamic formula, Pile load test and Peatain tests. Introduction, Pile groups, group actd piles
in sand and clay, group efficiency of piles, setiéat of piles, negative skin friction, laterallyatted piles ang
under reamed piles.

Module -4

Well Foundations: Introduction, Different shapes and characteristicaells. Components of well foundation.

Forces acting on well foundation. Sinking of wellmuses and remedies of tilts and shifts.
Drilled Piers & Caissons: Introduction, construnti@dvantages and disadvantages of drilled piegsigD of
open, pneumatic and floating caissons. Advantagesisadvantages of floating caissons.

>

Module -5

Machine Foundations: Introduction, free and foregéorations, Types of Machine foundations, degreks

freedom of a block foundation, general criteria tsign of machine foundation, vibration analysisag
machine foundation, determination of natural freguye vibration isolation and control.

Course outcomes After studying this course, students will be aote

1. Estimate the size of isolated and combined foundatto satisfy bearing capacity and settlemergriait

2. Estimate the load carrying capacity and settlernéstngle piles and pile groups including laterdtdgaded
piles.

3. Understand the basics of analysis and design ptesof well foundation, drilled piers and caissons

4. Understand basics of analysis and design princigglesachine foundations.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Punmia B.C., “Soil Mechanics and Foundation EngimgelLaxmi Publications Co., India.
2. Donald P. Coduto, “Geotechnical Engineering Priles& Practices”, Prentice-hall of India Ltd, Indi
3. Murthy V.N.S., “Geotechnical Engineering: Principlend Practices of Soil Mechanics and Foundg

Engineering”, CRC Press, New York.

tion



Reference Books:

Bowles J.E., “Foundation Analysis and Design”, Ma@rHill Pub. Co. New York.

Swami Saran, “Analysis and Design of Substructyr@gford & IBH Pub. Co. Pvt. Ltd., India.
R.B. Peck, W.E. Hanson & T.H. Thornburn, “FoundatiEngineering”, Wiley Eastern Ltd., India.
Braja, M. Das, “Principles of Geotechnical Enginegt, Cengage Learning, India.

Bureau of Indian Standards: 1S-1904, 1S-6403, 18980S-2950, 1S-2911 and all other relevant codes.

arwNE




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
REHABILITATION AND RETROFITTING
Course Code 18CV824 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;
1. Investigate the cause of deterioration of concstigctures.

2. Strategies different repair and rehabilitation tofictures.

3. Evaluate the performance of the materials for repai

Module -1

General: Introduction and Definition for Repair, Retrafitt), Strengthening and rehabilitation. Physical
Chemical Causes of deterioration of concrete sirast Evaluation of structural damages to the @ia
structural elements due to earthquake.

and
or

Module -2

Damage Assessmer Purpose of assessment, Rapid assessment, Intiestighdamage, Evaluation of surfa
and structural cracks, Damage assessment proceathsteyctive, non-destructive and semi destrudtgéing
systems.

Module -3

Influence on Serviceability andDurability: Effects due to climate, temperature, chemicalsarveed erosion
Design and construction errors, corrosion mechanisfiects of cover thickness and cracking, methofl
corrosion protection, corrosion inhibitors, cormsiesistant steels, coatings, and cathodic piotect

192}

Module -4

Maintenance and Retrofitting Techniques:Definitions: Maintenance, Facts of Maintenance anportance
of Maintenance Need for retrofitting, retrofittirgf structural members i.e., column and beams b¥elig
technique, Externally bonding(ERB) technique, nearface mounted (NSM) technique, External p
tensioning, Section enlargement and guidelinesd@mic rehabilitation of existing building.

DSt-

Module -5

Materials for Repair and Retrofitting: Artificial fiber reinforced polymer like CFRP, GFR AFRP ang
natural fiber like Sisal and Jute. Adhesive likppEy Resin, Special concretes and mortars, conchatmicals,
special elements for accelerated strength gairhiigaes for Repair: Rust eliminators and polymeiog for
rebar during repair foamed concrete, mortar andpdwk, vacuum concrete, Gunite and Shot Crete E
injection, Mortar repair for cracks, shoring andlerpinning.

DOXY

Course outcomes After studying this course, students will be alote
1. Identify the causes for structural (Concrete) detation.
2. Assess the type and extent of damage and caryamohge assessment of structures through varioas
of tests.

3. Recommend maintenance requirements of the buildargs preventive measures against influen¢

factors.
4. Select suitable material and suggest an appropratiod for repair and rehabilitation.

typ

ng

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Sidney, M. Johnson, “Deterioration, Maintenance Be@air of Structures”
2. Denison Campbell, Allen & Harold Roper, “ConcreteuStures — Materials, Maintenance and Repg
Longman Scientific and Technical.

ir’-

Reference Books:




1. R.T.Allen and S.C. Edwards, “Repair of Concretei&tires”-Blakie and Sons

2. Raiker R.N., “Learning for failure from Deficiensién Design, Construction and Service”- R&D Center
(SDCPL).

3. CPWD Manual




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VIII
PAVEMENT DESIGN
Course Code 18CV825 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Gain knowledge about the process of collecting ded@ired for design, factors affecting pavemersigie
and maintenance of pavement.

2. Excel in the path of analysis of stress, strain@eftection in pavement.

3. Understand design concepts of flexible pavementarnipous methods (CBR, IRC 37-2001, Mcleods, Kar
) and also the same of rigid pavement by IRC 58200

4. Understand the various causes leading to failupaeément and remedies for the same.

5. Develop skills to perform functional and structueahluation of pavement by suitable methods.

sas

Module -1

Introduction : Desirable characteristics of pavement, Types emaponents, Difference between Highw
pavement and Air field pavement, Design strategfegariables, Functions of sub grade, sub bases Basrse
surface course, comparison between Rigid and fiexiavement

Fundamentals of Design of Pavements: Stresses efhectibns, Principle, Assumptions and Limitatioos
Boussinesq's theory, Burmister theory and problemabove.

ay

Module -2

Design Factors Design wheel load, contact pressure, Design [Mgffic factors, climatic factors, Rog
geometry, Subgrade strength and drainage, ESWLeporigetermination of ESWL by equivalent deflecti
criteria, Stress criteria, EWL concept, and proldem above.

Flexible pavement Design: Assumptions, Mcleod MdihKansas method, CBR method, IRC Method (@
CSA method using IRC-37-2001, problems on above.

on

Id),

Module -3

Flexible Pavement Failures, Maintenance and Evaluain: Types of failures, Causes, Remedial/Maintena
measures in flexible pavements, Functional Evatuatlyy Visual inspection and unevenness measuren
Structural evaluation by Benkleman beam defleatimthod, Falling weight deflecto meter, GPR methagsign
factors for runway pavements, Design methods for

Airfield pavement and problems on above.

nce
ents

Module -4

Stresses in Rigid Paveme :  Types of stress, Analysis of Stresses, Weated)s Analysis, Modified
Westergaard equations, Critical stresses, Whedldtrasses, Warping stress, Frictional stress, twdlstresse
(using chart / equations), problems on above.

Design of Rigid Pavement Design of CC pavement by IRC: 58-2002 for duatl &andem axle loag
Reinforcement in slabs, Design of Dowel bars, Desf Tie bars, Design factors for Runway paveme
Design methods for airfield pavements, problemthefabove.

[*2)

nts

Module -5

Rigid Pavement Failures, Maintenance and Evaluatior Types of failures, causes, remedial/maintenag
measures in rigid pavements, Functional evaluaiip¥isual inspection and unevenness measuremehts|
load and its repetition, properties of sub gradeperties of concrete. External conditions, jgifReinforcement
Requirements of joints, Types of joints, Expansjomt, contraction joint, warping joint, construmti joint,
longitudinal joint, Design of joints.

ince
v

Course outcomes After studying this course, students will be alote
1. Systematically generate and compile required déda'design of pavement (Highway & Airfield).
2. Analyze stress, strain and deflection by boussisebgr mister's and westergaard’s theory.
3. Design rigid pavement and flexible pavement confogio IRC58-2002 and IRC37-2001.
4. Evaluate the performance of the pavement and ads@lops maintenance statement based on
specific requirements.

site

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.




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

Textbooks:

1. SKKhanna, C E G Justo, and A Veeraragavan, ay Engineering”, Nem Chand & Brothers
2. L.R.Kadiyali and Dr.N.B.Lal, “ Principles and Pt@es of Highway Engineering”, Khanna publisher
3. Yang H. Huang , “Pavement Analysis and Designhiviarsity of Kentucky.

Reference Books:

1. Yoder & wit zorac, “Principles of pavement desigddhn Wiley & Sons.
2. SubhaRao, “Principles of Pavement Design”.

3. R Srinivasa Kumar, “Pavement Design”, Universitg$3r.

4 Relevant recent IRC codes




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VIII

PROJECT WORK PHASE-2

Course Code 18CVP83 CIE Marks 40
Teaching Hours/Week(L:T:P) - SEE Marks 60
Credits 08 Exam Hours 03

Course objectives:

To support independent learning.

To develop interactive, communication, organizatiome management, and presentation skills.

To impart flexibility and adaptability.

To inspire independent and team working.

To expand intellectual capacity, credibility, judemt, intuition.

To adhere to punctuality, setting and meeting deasl!

To instill responsibilities to oneself and others.

To train students to present the topic of projecrkwin a seminar without any fear, face audie

confidently, enhance communication skill, involwegroup discussion to present and exchange ideas.

nce

Project Work Phase- Il: Each student of the project batch shall involvearrying out the project work jointl
in constant consultation with internal guide, codg and external guide and prepare the projecirtes per the
norms avoiding plagiarism.

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

Describe the project and be able to defend it.

Develop critical thinking and problem solving s&ill

Learn to use modern tools and techniques.

Communicate effectively and to present ideas glemntl coherently both in written and oral forms.
Develop skills to work in a team to achieve comrgoal.

Develop skills of project management and finance.

Develop skills of self learning, evaluate theirrf@ag and take appropriate actions to improve it.
Prepare them for life-long learning to face thelleimges and support the technological changes &t
the societal needs.

Evaluation Procedure:

As per University guidelines

Internal Marks: The Internal marks (100 marks) evaluation shalbédged on Phase wise completion
the project work, Project report, Presentation Bradnonstration of the actual/model/prototype of
project.

Semester End Examination:SEE marks for the project (100 marks) shall be ¢hase Project report

Presentation and Demonstration of the actual/mpi@btype of the project, as per the Universitymsr

me

the

by the examiners appointed VTU.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VIII

TECHNICAL SEMINAR

Course Code 18CVvS84 CIE Marks 100
Teaching Hours/Week(L:T:P) -- SEE Marks --
Credits 01 Exam Hours 03

Course Learning Objectives:

The objective of the seminar is to inculcate sedfrhing, face audience confidently, enhance comration
skill, involve in group discussion and present ardhange ideas. Each student, under the guidareé&aculty,
is required to choose, preferably, a recent togidis/her interest relevant to the course p&dalization.
Carryout literature survey; organize the Courséctim a systematic order.

Conduct literature survey in the domain area td fippropriate topic.

Prepare the synopsis report with own sentencestaralard format.

Learn to use MS word, MS power point, MS equatiod ®rawing tools or any such facilities in t
preparation of report and presentation.

Present the seminar topic orally and/or throughegygwint slides.

Communicate effectively to answer the queries amdlve in debate/discussion.

The participants shall take part in discussionostdr friendly and stimulating environment in whitie
students are motivated to reach high standardatwime self-confident.

Course Cutcomes:At the end of the course the student will be able t

Develop knowledge in the field of Civil Engineeriagd other disciplines through independent leart
and collaborative study.

Identify and discuss the current, real-time issar@$ challenges in engineering & technology.
Develop written and oral communication skills.

Explore concepts in larger diverse social and acazieontexts.

Apply principles of ethics and respect in interactwith others.

Develop the skills to enable life-long learning.

Evaluation Procedure:

As per University guidelines.
The Internal Assessment marks for the seminar tlealwarded based on the relevance of the ser
topic, quality of the report, presentation skifigyticipation in the question and answer, and d#égoe in

ning

minar

the seminar classes/sessions.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VIII

INTERNSHIP /PROFESSIONAL PRACTICE

Course Code 18CVI85 CIE Marks 40
Teaching Hours/Week(L:T:P) Industry Oriented SEERga 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to get the feeddosure and experience

Note: Internship /Professional Practice:

1.

No

This shall be carried out by students in induskyup related to the construction/ materials tgstin

laboratories/research organizations/project managensonsulting firms/QS and QA organizatio
planning and design offices/Professional orgaromatiike ACCE/ICI/INSTRUCT/RMCMA/QCI, PMI
CIDC etc. and other avenues related to the civjirmering domain in consultation and approva
internship guide/HOD /internship committees of itgitutions.

The professional certification programs like ACQE®MP, ICI-BMTPC certifications, NSTRUCT-
certifications, CIDC certifications, RMC-QCI's RMCFS Certification Programs, RMCMA-NRMCA’'S

ns/

of

Concrete Technologist India(CTI) programs and ssichilar programs by professional bodies with
adequate industry exposures at sites/RMC plamtdeaconsidered as Internship /Professional Peagtic

with due approvals from the guide/HOD /internshgpnenittees of the institutions

The industry/organization should issue certificatemternship offer and its completion. The offetter
should clearly have the nature of work to be dop¢hle student and the supervisor’'s name and dar
of internship.

The student shall make a midterm and final presentaf the activities undertaken during the fiés

weeks and at the end of 12th week of internshipaesvely, to a panel comprising internship guide,

atio

t

senior faculty from the department and head ofiggartment. Each student should submit the intgrnsh

report at the end of semester with internship ficate.

Viva-Voce examination shall be conducted by a pafiedxaminers consisting of internship supervi
from industry or industry professional approvedupyversity and internship guide from the institute.
The College shall facilitate and monitor the studeternship program.

The internship should be completed during vacaditer VI and VII semesters.

Sor




