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B.Tech {Civil Engincering- 11 Year)

MECHANICS OF S50LID

Course Ohjective:

| Tounderstand the basic knowledge of structures.

2 Understand the two dimensional static force analyses.

3. To analyee the Pin jointed framed structure

4 Understand the knowledge of Newton's law and basics of friction,

e

Course (utcomes:

|, Use scalar and vector analytical techniques for analyzing forces in statically determinate

SLTHCIUres

2. Apply fundamental concepis of kinematics and kinetics of particles to the analysis of
simple, practical problems.
Apply bagie knowledge of mathematics and physics to solve real-world problems,
Understand basic dynarmics concepts—foroe, momenium, work and cnergy,
Understand and be ahiz to apply Newton's laws of motion;

S

Unh Tupies No. of
Lectures
Two-Dimensional Static Force Analysis: "

Two-dimensional force systems: Basic concepts, Laws of motion, Principle of |
tansmissibility of forces, transfer of aforce to parallel posttion, resultant of & force | »
1 | system, simplest resultant of two dimensional concarrent and non-concurrent force
systems, distribution of force sygtems, free body diagrams, equilibrium and

Beam: Introduction, shear force and bending moment, different equations g
equilibrium, shear force and bending moment diagram for statically '
" beams. Trusses: Introduction, simple truss and solution of simple truss,

of F-joint and methods of sechons.

Em:dlndmmmufml:manme,m:m 8
hudmmmﬂm:marphmmwﬂlclmumm

m | axis theorem. Mass moment of inertia of circular ring, disc, eylinder, sphere,
and cone about their axis of symmetry.

Simple stress and strain: Introduction, nommal and shear stresses, N
diagrams for ductile and brittle maicrial, clastic constants,

loading of members of varying cross sections, strain encrgy,

IV | Columns and struts: Classification of columns, slendemess ratio.
columns, combined bending and direct stress, middle third and middle
rule.

Ak



B.Tech (Civil Engineering- 1T Year)

Pure bending of beams: [ntroduction, simple bending theory, stress m hearms of 8
different cross sections. Tarsion: Introduction, lorsion of shafts of circular cross
sechons, torque and twist, ihear siress due to torgue

L

lilnll-lm
1. F.P.Beerand E. R. Johnston (2011), Vector Mechanicsfor Engineers, Vol [ - Statics, Volll -
Dynamics, 9th Ed, TMH

mt_uﬂumwmm Principles ofStatics andDynamics, Pearson
wmmmwlmmmﬁuﬂm Oxford Universiry
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B.Tech (Civil Engineering- IT Year)

BUILDING MATERIAL & CONSTRUCTION

Course Objectives:
1. To understand the physical and mechanical properies of construction materials and their

respective lesting procedure,

2. To know the building materials available m market for construction purpose and

Moderm matenals.

3. To learn the principles and methods to be followed in construction aff various civil

engineering structures.
4. To gain knowledge about doors, windows, plastering, painting, damp proofing,
scaffolding, shonng, underpimmng and to take suitable engineering measares.

Conrse Datenmes:
After completion of this course, the student will be able to:

A

3

Identify the relevant physical and mechanical properties of construction materials,

Choose the modem construction material appropriate to the climate and functional aspects of

the buildings.

Eﬂnﬂﬂunmmmmhnqumh:fuﬂnwnd in brick, m:nuﬂ:q.r concreting,

flooring, roofing, and el

L

Tepics

Ma. ol
Leciures

Study of common building Materials: Bricks: Manofacturing process of clay
bricks, classification of clay bricks. Properties of clay bricks, testing methods for
clay bricks. Problems of efflorescence & lime bursting in bricks, Brick Masonry.
Cement: Raw materials used, Process of Manufacturing, Chemical composition,
compounds formed and their effect on strength, Types of cement, Uses of cement.
Stones: Requirement of good building stone, characteristics of building stone sand
ther testing. Common building stones. Methods of preservstion of slones.

—
L]

Supplementary Cementing Materials: Poazzolons: Chemical composition and
requircments for uses, Namral and Artificial fly ash, Surkhi, Meta kaofin, Rice
husk and ash Pozzolona, properties and specifications for use in constraction.
Lime: Manuficture of lime, classificatdons of limes, propenties of lime,

Gypsam: properties of gypsum piaster, building products made of gypsum and
their uses.

Timber: Classification and identification of umber, Fundamental Engineering
Properties of timber, Defects m timber, Factor affecting strength of umber,

g~
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B.Tech (Civil Engincering- 11 Year)

Methods of seasoning and preservation of tmber, Wood based products.

Modern Materials: Glass, Tiles & Ceramics, Sealants for joints; Sheets for
pitched roof covenngs; Fiber glass remforced plastsc; Clay products ~Refractones;
Composite materials —Types, application of laminar composites, Fiber texules-
Mais and pads for earth reinforcement; Poalymers and resins for building repair
Glass: Ingredients, properties types and use in comstruction. Insulating Muterinls:
Thermal and sound insuluting muaterial, desirable propertes and types.

Buildings: Components of building, mmmw
und Methods for leyout, damp proofing, antitermite treatment in buildings, Vertical
circulation means: stair cases and their fypes, design and construction. Different
tvpes of floors, and flooring materials (Ground floor and upper floors). Brcks and
sl0dC MASOArY COMStrucon.

Doorsand Windews: Construction detadls, types of doom and windows and their
relative advantages & dissdvaniages. Types of rool amd mof reatments, Limicl
sand Chhapja, Principles of building Planming.

Noturnl Ventilstion, Water Supply and Samitary fittings (Plumbing), Flectric
Fittings. Heating Ventilation & A conditioning (HVAC), Mechanical Lifis wnd
Emnlﬂnnﬁnﬁiﬂ;ndﬁ:?mtmﬁnndhwmm

and its types, pointing, Distempering, Colar washing, Painting et Principles &
Methods of building mamtenance.

-
-

 Text and References Books:

1. BuildingMaterialsandconstruction-Aromad Bindra, Dhanpar Roy Publications.

1 B C Ponmia, AshokKumarlain, Aron Komarlsini 2005) BuiidingConstroction, Laxm;
Fubliﬂﬁunlﬂ'}lld. Htllm..lﬂh.

p:/fnplel.a.in/courses/ 105102088/ )
hitp:/ wwrw nptelvideos. n/201 211 | 'huilding-matenals-and-constraction_himi

x
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B Tech (Civil Englneering- 11 Year)

SURVEYING

Course Objectives-
|, To underst and the basic principles of surveying and different methods of Surveying

1 To lenm about Tacheometry, geodetic surveying and GPS surveying.
1, To know the types of errors encountered in different types of surveying.

4, Analyze the ohtained spatial data to compute aress and volumes and draw contours to
represent 3D data on plane figures

- Course Outcome-A fter completion of this course, the student will be able tor

1. Describe the function of surveying and work with survey instruments, take observations,
layout horizontal and vertical curves.

2. Operaie a iotal station and GPS to measure distance, angles, and to caleulate differences in
clevation. Reduce data for apphication in a geographic information system.

3. Retate and apply principles of photogrammewry and GPS GIS for surveying

Unit Tupics Ne. of

Surveying: definition, divisions, classification and principles of surveymng Scales: 8
plain, vemier, diagonal, pl.ltluhu:p. Lincarmeasurement: chainand tape
1 | surveying, types of chain and tape, mnging, obstacles and tape comection.

Accuracyanderrors:  definitions, sourcesandkinds of errors.application  of
probability for computation of errors, laws of weights.

Compass surveying: Measurement of directions, Reference mendians, bearing &
ond mrmuths, local atiraction.

Leveling: Methods of determining clevations, Direct levehing- basic terms and
M| definitions, principle, booking and reduction of ficld notes, curvature sndrefraction
correction, use of Automatic level, Digital Level, Vertical Control.

Trigonometric leveling: Accessible and inaccesgible objects.

Theodolitesurvey: Vornier theodolite, Measurementsof horizontsl and vertical 'y
sngles, Horizontal Contrel, working of Electronic Theodolites.

Traversing and triangulation: Principles of traversing bycompass and theodolite,
o computations of traverse coordinates, omitted measurements Contouring:
Contours, comour interval, horizontalequivalent, charncterstics,

Methods and interpelation, use to prepare profiles,

Tachometry: Principles of stadin systems, sublense har und tangential methods. 8
Elements of simple circular curves, theory and methods of setting owl dmﬁ
circularcurves, transilioncurves-type  sand  their  charactenstics ideal  transii

curve, equations of vanous wansinon curves, Introduction o vertical carves,

i Principles and classification of triangulation systems, strength of figures, satellite |
stations, and triengulation field work [ntroduction to modem surveying
Instruments /Techniques like total station.

!
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B.Tech (Chil Engineering- 11 Vear)

i

' Photogrammetric Survey. basic principles, acrial camern, scale of
photograph, relief displacement of a vertical photograph, height of object
Iﬁﬂﬂﬁmﬂlﬂ#ﬂﬂhﬁhmﬂﬂﬂ@ﬂﬂﬂumd'
L interval between exposures, crab and drift, sterecscope wnd steresseopic
parallax equatinos.

s’“h

Keferences:

Schofield, "EngimeeringSurveying "6ve, CRCPressTaylor

BCPunamia et al:SurveymgVal 111 LaxmiPublication

Bannister,“Surveying™7/e.Pearson Education Noida.
hﬂﬁ#ﬂh&mﬁmﬁmﬂ&

SKDuggal: SurveyingVol 111
Chandra, AM., Higher Surveying, Third Edition, New Age Intormational (P
Limited 2002

&FrancisCiroup.

O B —

NPTEL Lecture Link:
¢  hitps:/nptelac in/courses/ | 05107121/
*  hitps:nplel.ac in‘courses’1 0210712172
= hitps:/inptel.ac.infcourses/1 05107157/
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B.Tech (Civil Engineering- 11 Year)

FLUID MECHANICS

Course Ohjective
. To familiarize with the properties of fhads and the applications of fluid mechanics.
2. To formulaie and analyze problemsrelated 1o caleulation of fiorces in fluid structure inferaction.
3. To understand the concept of fluld measurement.
4, Types of flows and dimensional amalysis
5. To develop the idea what will happen when fluid and solid body interact with each other,

Course Ouicomes:
Adtheend of this course the student will be able fo-

Underst and the broad principles of fluid statics kinematies and dynamics
Understand definitions of the basic terms used in fhuid mechanics

I,
i
3. Understand classifications of Nuid flow
4 Apply the continuity, momentum and energy principies
5. Apply dimensional analysis
Umii Toypkcs N af
Lectures

Fluid and continuum, Physical properties of fluids, Rheology of fluids. Pressure-
density height relationship, manometers, pressure on plane and curved surfaces,
cenire of pressure, buoyancy, stability of immersed and floating bodies, fluid
masscs subjecied to lincar accelertion and uniform rotation abeut an axis.

Types of fuid flows: Continuwn & free molecular flows. Steady and unsicady,
uniform and non-unifonm, isminar sod wrbalent fows, rotatgonal and Motational
flows, compressible and incompressible flows, subsomic, sonic and supersonic
flows, sub- eritical, cnitical and supercritical flows, one, twoandthreedimensional
flows, streamlines, path lines, streak lines, stream tube, continuity egquation for |-
D, 2-D and 3-D flows, circulation, stream funchon, velocity potentinl function,
potential flow: source, sink, doublet and half-body.

Equation of motion along & steamline and its integration, Bernoulli*sequation and
its spplications- Pitot tube, orifice meter, venturimeter and bendmeter, notches and
weirs, momenium equation and its application o pipe bends. resistance o flow,
Minor losses in pipe in series and parallel, power ransmission through & pipe,
stphon, water hammer, three reservoir problems andpipenetworks.

Equation of motion for laminar flow through pipes, Stokes’ law, mixing length
concepl and velocity disinibution in turbulent flow over smooth andrough
surfaces, Boundary layer thicknessboundary layer overaflstplate, displocement,
momentum and energy thickness. Application of momentum equation.Laminar
boundary layer, turbulent boundarylaver laminarsub-layer,

N\




B.Tech (Civil Enginesring- 11 Year)

separnbonanditscontrol VortexFlow: Free & Forced

Drag and lift, drag on s sphere, aerofoil, Magnus effect, Similarity Laws,
v | Brometric, kinemstics and dynamic similarity, undistorted and distorted mioded
nutnbers and their significance,

Heferences:
Books and Reference:
i Hibbler,"FluidMechanicsinSTUnit"” | ‘ePearsonEducation, Noida.
“FluidMechanics TMH NewDelhi.

- - U R




B.Tech (Civil Engincering- [1 Year)

BUILDING MATERIAL & CONSTRUCTION LAB

List of Experiments

B Lh e L R

Tension test on mild steel and HYSD bars
Compressiontest onmildstee], cast iron and wood.

Torsion test on mildstee] circular sections.

Bending Test onWood Under two paint loading

Shear Test on Mild steel-singleand double shear

Tests on Fine aggregates — Moistare content, Specific gravity, Bulk density, Sieve
anelysis and Bulking

Tests on Coarse aggregaies — Absorption, Moisture content, specific gravity, Bulk density
ind Sieve analysis. :

Hardness tests on ferrous and non-ferrous metals-Brinell’s, Rockwell and Vicker's

N\~




B.Tech (Civil Englneering- [1 Year)

SURVEYING LAR

Experiments

1. To prepare conventional symbol chart based on the study of different types of 1o

pographical mups. :

To measure beanngs of 4 closed traverse by pnsmatic compass and to sdjust the traverse
by graphical method. - : .

To find owt reduced levels of given pomis using Auty'dumpyievel

To perform fly leveling with Awto/tilting level.
Tnmd:md‘u?uiiiuﬁh:uimﬂhnin—ﬁ-lwmﬂn
To measure horizontal angle between two objects by repetition/resteration method.

To determine the height of 3 vertical siructure (e.g.chimney/ watertank etc. ) using
rigonometrical leveling by taking cbservations in single vertical plane.

To study vanous parts of Total Staton and practice for measurement of distance,
horizootal and vertical angles.

. Toset out o simple circuler curve by Rankine smethod.

10. To plot contour map of given ares.

- T




B, Tech (Civil Engincering- 11 Year)

FLUID MECHANICS LAB

Note: Ensureto conductatleast 08 experiments from the list

Experimenis

i

2,

. To venfy themomentumequation usingtheexpermmentalset-uponimpactofjet.
Todeterminethecoefficientof

dischargeol anorificeol agivenshape Alsoto determine the
coefficient of velocity and the coefficient of conractionofibeorifice mouth piece.
To calibrate an orifice meter and study the variation of the co-efficient of discharge with
the Reynolds number.
Ta calibrate a Venturimeter and study the vanabon of the co-efficient ofdischargewith the
Reynolds number.
To calibrate 2 bend meier and study the variation of the co-cfficient of discharge with the
Reynolds number.
To draw aflow-netusingElectrical AnalogyMethod.
To study the transition from leminar to turbulent flow and to determine the lower eritical
Heynolds number.
To study the veloeity distribution in o pipe and also to compute the discharge by
integrating the velocity profile.
Toswdythe vanationoffriction factor,' M lorurbulentflowincommercial pipes.

1. To studythe boundary layer velocityprofile over a flat plate and to determine the

11. TodetermineMeta-centric heightofagivenshipmodel

boundary layer thickness. -

12 To determinctheheadlossforasuddenenliargement
13. TodeterminetheheadlossforasuddenContraction .




B. Tech (Civil Engineering- 11 Year)

MATHEMATICS IV

Umie Topics Na. ol

Partial Differential Equations 8
mwufmmﬁmmnmuumwuumwm
: of first order, Lagrange’s Equations. Charpi t's methed, Cauchy's method of

Characteristics, Solution of Linear Partial Differential Equation of Higher order
with comstant coefficients, Equations reducible to linear partial differential

Applications Differential Equations: "
n Classification of lincur partial differential equstion of second order, Method of
mimdwhhh.ﬁnlﬁmﬁmudhlmmwmm

n two dimensions, Equations of Transmission lines. J
Stmristical |

Introduction: Measures of central tendency, Moments, Moment generaling
function (MGF) , Skewness, Kunosis, Curve Fitting . Method of least squares,
M | Fitting of struight lines, Fitting of second degree parbola, Fxponential curves

Lorrelation and Rank corrclation, Regression Anulysis: Regressionlinesof v onx
and x on yregression coefficients properties of regressimscoefficients und non

Statistical Techniquesil: 8
mummﬂmrmm-
mmwmﬁmlhﬁﬂmm-

chiorideattack, Alkcaliaggregatereaction. carbonation, freczingandthawing
Corroston Curing and Methods of curing. Testing of hardened concrete, Creep—

factors affecting creep.
[ii8 5

Sampling, Testing of and Swutstical Quabity Control:Introduction,
| Sampling Theory ).Hypothesis, Null hypothesis. Alternative
v | hypothesis TestingaHypothesis, Level of significance. Confidencelimits, Test of
significance of difference of means, T-test, F-test and Chi-square test,One wiy
Analysis of Varisnce (ANOVA ), Statistical Quality Control (SQC) . Control
Charts , Control Charts for variables ( Xand R Charts), Control Charts for
| Variables { p, np and C charis)

TextBooks:
I. ErwinKreyszig. Advanced Engincering Matbematios. 9™ Edition John Wiley& Sons 2006,
1. P.G Hoel, 5.C_PortandC ) Stone, Introduction s Probability Theory, UniversalBook Stall,
2003(Reprint).
3. S.Ross:A First Coursein Probability, 6* Ed._PearsonFducationlndia, 2002
4. W. Feller, An Introduction 1o Probability Theoryand its Applicstions, Vol, |, 1" Ed.

| B.5.Grewal Higher Engineering Mathcmatics, Khanna Publishers,35* Edition, 2000,
2. T.?ﬂ.ﬂw Mathemancs (forsemesterdil), Tats McGraw-Hill New

7 @ bt
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B.Tech {Civil Engineering- 1T Year)

STRUCTURAL ANALYSIS -1

Course
1. Toknow the development of internal forces and resistance mechanism for one dimensional

and rwo dimensionnl structural elements.
2. To analyze and anderstand different internal forces and stresses induced due to representative

loads on structural elements,

3. To analyze and understand principal stresses doe w the combination of twoe dimensional
siresses on an element and failure mechenisms in materials.

4. To cvaluate the behavior of torsion members.columns and struts

Course Outcomes: ; -
1. To evaluste the strength of various stroctural elements imternal forces such s compression,
tension, shear, bending and torsion.
2. To suggest suitsble material from among the availshle in the field of construction and
manofacturing.
" 3 To evaluatc the behavior and strength of structural cléments under the action of compound
stresses and thus understand failure conoepts.
4. To understand the basic concept of analysss and design of members subjecied (o torsion and

bending, shear stress,

Undt Tapics

H-.-_L

Introduction, Chssification of Strectures, Forms of structure, Loads & Forces g™
Equation of static equilibrium, Internal Forces, Idealization of structure, Suppors
I | & connections, Free Body Dingram, Principle of superposition, Degree of static
indeterminacy, Degree of Kinematic Indeterminacy, Stability, Settlement of
supparts. =
Displacements: Slope and deflection of determinate beam by- Momenst area ]
method, Conjugate beam method, Slope and deflection of beams & frames by-
strain Energy Method, Unit Load Method

Arch Structure: Analysis of three hinged parabolic, segmental snd Semd B
circular, Asches. Three hinged parabolic arches with supparts at the same and
m | different levels. Determination of normal throst, radial shear and bending moment.
Maving load &influence lines for three hinged parabolic Arch .

I“m“mmﬂﬂhglulﬁmdmﬂmhﬁwifwl B
detcrminate beams, Absolute maximum bending moment and shear force, Muller- |
Brestau s principal & its applications for determinate structures. |

Analysis of cables: Introduction, Analysis of cables Smtllﬂmﬂlm 8
and continuous loadings. Effect of Temperture upon length of cahle.
V | Stiffening girders: Analysis of three hinged stiffening girders.

?w@/\\‘ﬂ/



B.Tech (Civil Engineering- (1 Year)

ENGINEERING GEOLOGY

Course Objectives: The course aim 1o develop the leamer’s abilityto understund spphication of the
geological sciences to engneenng projects 1.e., geologioal factors regarding the location, design,
construction, opermtion und muintenance of enginsering works

Course Outcomes:
Aftercompletingthecourse student:
| Will learn origin of solar system and understand intermal structure of Earth
2. Will understand interpretation stress-stran imprinted in earth, Inerpretation of deformed

structure snd its application in civil engineening
3 Will lewrn the minerals, Rocks and it types,the crystal formation, formand occurrences and its
application m civil engimeering

4 Will learn the eagmeening propertiesol the mcks and soils
5. Will understand the construction of dam, unnel and safety of roads in hilly regions

Unit Toplcs Neo.of

Origin of Earth, Age of Earth, Intermal Structureand composition of Earth, i
I Geological work of nutural sgencies and engineening considesutions.

Introduction w structaral geology, Primary and secondary structures; Fold and 18

I | folding, Fault and faulting; Joint and jointing; Enginsering considerations.

Studyol minerals und rocks;lts engineering importance. 12
Laws of crystaliogmphy; Crystal morphology: Crysiallographic axes; Elements
of symmetry; Crystallogmphic notations; Crystal sysiem

I | Definition of mineral;Physical propertizs of mineruls

Brief introduction to rocks belonging to igneous, sedimentary and metamorphic

v | Engineering properties of the rocks snd soils; Seil and Soil groups of India n
vV Geological consideration for geo-engineered struciures, Damsand 12
reservair, Tunnels snd Road cuts;Improvement of sites
Suggested Readings:

L L.D. Leet, 5. Judson and M.E. Kaaffman, (1982): Physical Geology. Prentice-Hall Inc. 629p.

2 Ghosh 5 K., 1993 StructuralGeology: Fundamentals. andmodemdevelopmenis,
PergamonPress.

3. Bemy, LG, Mason, B. and Dictrich, R.V. (1985): Mineralogy: Concepis, Descriptions, and

determinations. C. B.5. publishers,

Nesse, William D (2012} Introduction to mineralogy (2™ Edition). Oxfiord University Presa

Phillips,F.C(1971 ) Imroductionto Crysuallography. LongmanCroupPublication.

Sands, Donald E. (1975): Introduction 1 crystallography Dover Publications, Inc. New York.

D.P. and Judd W.R., 1957, Pri ThEETT & Gueotechnics.

Krymine D.P. Principles ofEngineering Geology

B Winter,] D.2001, Igncous and MetamorphicPetrulogy. PrenticeHall

9. Pettijohn,F.1.(1975) SedimentaryRocks| 3rdEdition). Harper andRowPublisher. 2

A

o

¥ & Na- b 7




B.Tech (Civil Engineering- IT Year)

Text & Reference Rooks:

I. Rasic Structural Analysis by €S Reddy, MeGraw Hill Publication.
1. Indeterminate structural Analysis,C.K Wang,MoGraw Hill Publication.
3. StucturalAnslysis-1,5 5 Bhavikaiti, Vikas Publishing House Pyt Lid
4. Structurnl Analysis: A Mairix Approach, McGraw Hill Publication




B.Tech (Civil Englacering- 1 Yeur)

CONCRETE TECHNOLOGY

Course Objective
To get the knowledge on quality of concrete, Proportion ingredients of Concrete 1o armive at
mast desirnble mechanical properties of Concrese durability aspects, causes of deterioration,
ond repairing of concrete struetures.

Course Outcomes:
1. Relute material chumcteristics and their ifluence on microstructure of concrete.
1. Distinguish concrete behavior based on its fresh and hardened properties
3, lusrate 3 of different types of concrete mixes for required fresh and
hardened properties professional codes

Uit Topies No. of

Cement: Manufacturs, basic propertics of cement compounds, fypes and cement B

Mixdesign:Principleof mix proportioning. propertiesrelatedtomiz - design, Mix 8
method (1S metiod end ACT method), Mix designofeoncrete: packing

design
density, Rheology, mix design examples.

Durabllity of concrete: Permeabibty of concrete - Shrinkage-plasts shrinkage - #
i ﬂmin'- Chemical attack - Sulphote attack of concrete structures -
urtnck, Alkuli aggregate reaction., carbonation, freesing and thawing
Curing and Mﬂmﬁn'_ﬁ-ﬂngnfwmﬂmﬂp—l
factors affecting creep

Special concrete properties and their application : Studyand uses of high 8
strength concrete, High performance concrete - high strength concrete, high
V| density concrete - hight weaght concrete - Fibre reinforced concreie - self-
compacting concrote - Polymer concrets

Text Boaks:
I NevilleA, M "Propertics of Concrete-4thEd. Long man
L M.5. Sheity, Concrete Technology - Theery and Practice Published by 5. Chand and
Company, New Delhi.
3. Kumar Mehta Pand Paulo ] M. Monteiro™Concrete-Microstructure, Property and

y/ ;ZJ’/\ \!:_/l/ﬁtf”f
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B.Tech (Civil Engincering- 11 Year)

Materials” 4" Edition,Mc Graw Hill Education, 2014
4, AR Santha Kumar,"Concrete Technology™, Oxford University Press, New Delhn (Mew
Edition)

Reference Books:

1. MLGambir, “Conerete Technology™ Me Graw Hill[Education, 2014,

2. NV NayakA K. Jain Hand book on Advanced Concrete Technology,

3. JobThomas, “Conerete Technology™ CENGAGE Leaming, 2015

4, 154926 (2003 Code of Pmctice Ready-Mixed Concrete.

5. 1510242 (2002):code of Practice Concrete Mix Design.

6. Criteria for RMC Production Control. Basic Level Certification for Production Control of
Ready Mixed Concrete-BMTPC

7. Specification and Guidelines for Self-Compacting Concrete EFNARC Association House

NPTEL Lecture Links:
e bups./inpeelac inicourses/1 05102012/

»  https:/mpiel ac.in‘courses/ 105106176/

27
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B.Tech (Civil Engineering- 11 Year)

ENVIRONMENTAL ENGINEERING -1

 Course Objective

|
| 2

i
3.
4,

To undersind the physical, chemical & biological properties ofwister
Tnmhmmm

3. To understand the lnyout of treatment plant and methods involved o treat e mwwater

4 Tutnh:ﬂhﬂnu'hﬁunl}m.& joints & valves
Course Cutcomes

. Students are able to identify the basic properties of rawwater

Students are able to treat raw water
Students arc able 1o design filteraton tank

Studentsare able 0 understand the layout of treatmmens plant & basic functioning of
Tapics

Na, of
Leciures

]

Mﬂmmmﬁmmmmdm
m#mm&mﬂmmmmﬁ
mﬁmmmfm of Coagulation treatment

plant, Filtratian, Disinfection
Mhﬁﬂﬂ-pwmmhuﬂmm
application chlorine. Miscellaneous methods of water treaiment-remuoval of
mm-mmmm.umm.m




B.Tech (Civil Engincering- 1T Year)

Structural Analysis Lab

Experiments

To determine Flexural Rigidity (E1) of & given beam

To verify Maxwell sReciprocal theorem.

To find horizontal thrust in a three-hinged arch and © draw mfluence line diagrams for
Horizontal Thrust end Bending moment.

To find honizontal thrust in & two hinged arch and to draw ifluence line disgrams for
horizontal Thrust and bending momen:.

To find deflection of curved members.

Ta find bar forces in a three members structural frames with pin pointed bar

Ta find Critical load in Struts with different end conditions.

To find deflections in Beam having snsymmetnical bending

T

80 =1 o th
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1 Engineering Geology Lab

Experiments

physical propertics -ﬂwmd‘mmmm
: ﬁ;ﬁnﬂmmumu{mmmw
3. Megascopic and micrescopic identification of rocks and mineral
4. Intorpretation and dewing of sections for gedlogical maps showing tilicd beds, faults,
uniformmities et
5. Simple structural gealogy probiems

pr
N



B.Tech (Civil Engincering- 11 Year)

CONCRETE TECHNOLOGY LAB

Esperiments

1. Testing of cement: Consistency, fineness, setting time, Specific Gravity, Soundness and

1. Testngof fine aggregate: Specific Gravity, sieve analysis and zoning, bulkingof fine
aggregate, bulk density, silt content

3. Testing of coarse aggregate: Specific Gravity, sicve analysis, bulk density, Makiness
index, elongation index, water absorption & moisture conteat, soundness of aggregaie.

4, Concrete Mix design by ACI211.1-91 method, IS code method as per 10262-2007 &
456-2000, DOE method

5. Tests on Concrete- Worknhility tests — Slump cone test, compaction factor test, Vee-bee
consistometer test, flow table fest, strength tests- compressive strength, flexural strength,
split tensile srength.

6. Effects of Admixture- Accelerator, Returder, Super Plasticizer.

7. Non destructive Testing-Rebound Hammer test, Ultrasomic Pulse Velocity test.

%ﬁ/g/’\ N
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Dr. RMLAU, Ayodhya
U.P. 224001

EVALUATION SCHEME & SYLLABUS
FOR
B.TECH (CIVIL ENGINEERING)

THIRD YEAR (3™ Year)

ON

CHOICE BASED CREDIT SYSTEM (CBCS)

Effective from the Session: 2026-27 onwards
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Semester V
Periods Evalusting Schem
Course Sessional Exam Subject
S.Ma Comrse Thile Creifit
| Code L lele ESE Total
TA | Toinl
Enpmeenng
1 HEMC501| Managerial J|o|a o | = Ny 150 b |
Economics
x (Seotechmical §ii
1 CECS01 = y I 1|0 0 | 50 150 4
Enginesring -
Design of Concrete 3 100
1] 0 20 | 50 150 |
3 CECS02 5 I
4 CECS0 | Structural Anadysis-T | 3 [ 1] 0 20 Ly 140 4
Envimmmental fi 100
U 3 I| @ i 1] ] £l
b CECS- B i -_“ 50
FracocalTresign Drawing
Geotechmicsl i
T CECHL1 Esgineering Lah ajo|2 a5 5 11} 1
Environmesial
& CECSL2 Enai ing Lab ajonjz 2% 5 50 |
Ciomputer Aided
g ol 2 i
CECS5La Désian Léb- ] 2 -] %0 |
Tatul i n
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Semester V1
1 Evalustion Scheme
T [ —— [ et B Sebjct
Code ESE
T
| | cecson E"""E"""" o |2] 0| ] 100 158
3 | ceCsn w of | o] so| 100 150
1 | cocso m o fw | 30| so] 100 150
CEC 605
. up-u.u-unnr . i - 150
Practical DesignTirawing
Transporiation &
ﬂ-lCECﬁLI Eagiosaiog Lb 2 T 23 0
CECEL?
1 Computer Alded 2 o 25 50
Design Lab-11
CECALA
T Desng and Thinking 1 A0 5
Lab
Tetal S




. Tech, (Civil Engineering)- 111 Year

GEOTECHNICAL ENGINEERING

Course (jectives:

- The studenis are expected 1o be able to demoastrate the following knowledge, skills and sttiludes after complettng
| this course.

| I. Analyze the soil for enginecring parameters.

1. Calculme andanalyze the
1. Analyze the effect off low of fluids through soil.

4. Understand various bearing capacity determination technigues.
Course Dutcomes:

|. To learn the basic engineering properties of soil.

1. To know the application of soil hydraulics.

3. Tounderstand the siresses iduced in soil.

4. To learn the effect wf long term loading in sod.

5. Design the footing rest on soi Imedium.

| Module | - Topics : No. of

Origin and classification; Preview of Geolechnical field problems in Civil Engineering, %]
Soil formation, transport and deposit, Soil composition, Basic definitions, Weight volume
I relationships, Clay minerals, Soil structurs, Index propertics, sensitivity and thixotropy,
Particle size analysis, Unified and Indion standard soil classification systom,

Sail Hydraulics: Stress conditions in seil- total, effective and neutral stresses and 8
relationships. Permeability - Darcy's Law, hydmulic conductivity, squivalent hydraulic
] conductivity in stratified soil. Seepage, flow nets, seepage calculation from a flow net,
Mminm&mwhﬁhwhﬂhmﬁmﬂwhﬁy,d&mbyﬁwhk
Soil compaction, water comtent-dry umt weight relationships. Factors controlling | [8] |
compaction. Field compaction equipment; field compaction control, Proctor needle

Consolidation: Frimary and secondary consolidation, Terzaghi's one dimensional theory
of consolidation, Consolidation test, Wormal and Over Consolidated soils, determination
of coefMicient of consalidation

dhear Strength:  Mohr-Coutomb  failure  criterion, shear stremgth  parameters  and [6]
determimation;direct -ﬂmmlﬁnrﬂ;ulmmmmm

“F

Earth pressure: Classical theories, Coulomb and Rankine"sapproechesforfrictivnaland ¢- [5]
v @ soils, inclined backfill, Graphicalmethodsof earth pressure determination, Stability of
slopes, Culman method & Method of slices, Stability mumber & chart.

SuggestedReadings:

TexifReferenceBooks:
1. V.N.SMurthy-SoilMechanicsandFoundationEngineenng! FifthEdimon)
i, K.R.Arora- SoilMechamcandFoundationEngincering
3. NamsmgaRao,B.N.D,"5oiMechamcs&Foundation Engineering ™ John Wiley& Sons
4. AlamSingh-ModernGestechnical Engincerning
£, B.C.Punmin-SoiMechanicsandFoundation, LaxmiPublicaton

E Learming links;
I Loarni

LGS NS E05]
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s DESIGN OF CONCRETE STRUCTURES-)
Course Objectives;
The students are expecied to be able 1o demonsirae the following knowledge, skills, and attitudes after

I Understand the stress Seram behavior of concrete and rernforced concrese
1. Design various structural members as per LSM theory.

3. To understand flexunl/shenr bebaviour of beam column and skab

4 To analyre the behavior of axial loaded structure.

5. To analyze the members for serviceabdlity

Courselduicomes:
I To calculate the basic material properies.
1. To learn the theories of design philosophies
1. To know the beam and slab design.
4. To design the axially loaded members.
5 To apply the serviceability check in varous structure.

Module Topics Ne. af

Introduction 10 various Design Philosophies and assumptions n Limit State Design,
Partial Safety foctors, Charscteristic Joad sod strength. Stress block parameters,
1 waﬂﬁuﬁuﬁ.uﬁrﬂuﬂdﬂm reinforced section. Method of
I'-mnh MWMMM

mdmhhh Stremgth -ﬁhﬂm—nr

length
under shear, Concept of Equivalent Shear and Moments.

M | Design Method, Design of RCC staircases Design of rwo way slabs by lnmitstse

Miu%ﬂ“ﬂm-ﬂlﬁwmu [ 11)

mﬂmumummmmdm

Assumptions, Minimom eccentricity, Short column under axisl compression,

v wnm&m-&mmmm

under axial kadanduni-axial bending, Design of columns under hi-axial loading by
Design Charts.

Srructural behavior of footmgs, Design of isolused footings,combined rectangular and
v trapezoidal footings by Limit State Method, Design of strap footings.

L

Text& ReferenceBooks:

Remnforoed Concrete Design by 5.U. Pillai & D Menan, T M_H_ Publication

Remforced Conerete-Limit State Design by A K. Jain Nem Chand &Hros Roorkes.
Reinforced Concrete Vol I by H.J Shah, Charotar Publisher Guparan
Hﬂ:mmmwwHMMh—-hﬂmﬂm
Kumar Jnin, Laxmi Publishers. New Delh:

Remforced Concrete Structures by B Parkand Pasey.

Rurean of Indian Standard 15 456. 2000

E Learning links:
Lhips:/nptel ac in/ courses | 03/ 105/ 10505105/

B e

e |
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STRUCTURAL ANALYSIS-TI

Course Objectives:
The students are expected 10 be able 1o demonstrate the following knowledge, skills and attitudes after complenng
this course.

|. To understand the concept of static and kinematic determinacy

1. To learn vanous method of analyzing in determinnte strocmres

1, To dew miluence lines for indeterminale structure

4, Tounderstand the concept of Plastic Analysis

5, To apply the concept of FEM.

Course {utcomes:

To learn the degree of freedom in structeres,
To know the analysis of indeterminate stroctune
To dvw the TLD of various structure

To leam plastic hinge application
Analyze the structure usimg FEM technigues,

e

Module Topics No. of

Analysis of fived beams, Continuous beams and simple frames with and without I8
| Translstion of joint, method of Consistent Deformation, Slope Deflection method,
Moment Distribution method.

(€

Analysis of two hinged arches; parabolic, semicircular and segmental arches.
L] Anulysis of two hinged arches supported at same & different level 4

Muller-Breslau's Principle and its applications for drowmg influence lines for (8]
m indeterminnte beams, Influcnce fine diagrams for arches; horizontal thrust, Bending
Moment, radial shear and normal thrust

Analysis of Indeferniinate beam & Frames By of Force and Displacemeat Mawri (5]

Basics of Plastic Analysis; Introduction, Applications of Static and Kincmatic theorem for
v Phﬂthnﬂyl_d_:ntﬂmmdf:m.

Suggested Readings:

Text & Reference Books:

Juin A K. Advanced Structaral Analysis NemChand &Bros. Roorkee,
Hibbeler, R.C.Structursl Analysis” PearsonPrenticeHall Sector6i2, Noida-201309
.5 Reddy Structural Analysis” TataMeGrawHil[PublishingCompany Limited,
Wang,C K “IntermediateStructural Analysis”, TMHBookPublishingCompany
ThandavaMoorthy, T 5., “Structural Analysis"OxfordUniversityPress, NewDelhi

o =




B, Tech. i Civil Enginrerimgi (11 Veur

ENVIRONMENTAL ENGINEERING - |

Course Objectives:
The stadents are expected to be able 1o demonstrate the following knowledge, skills, and siivades afier complesing
this course.

I Understand varicus type of wasie water

2 Design of wastewuler trestment planits

3. Vanows technique of designing treatment plant

Course (hbcomes:

1. To leamn the wonf parmmeters of wastc water
2. Toknow the 1cal properties of wisic.
3 To lean the resment process of vanous unis.

4 To keam the secondary reatment process.

Module Topics | Ne.ef

I mwmmwmmmmm %]
e YArIaLkL mstewster lows, Problems of mdustnal

Estrmation a
n mmm m
Mﬂwimﬂmmmm

Physico-chemical and biological troatment sirsiegics and their evaluation, Theary 18]
o activated sludge process{ ASP), extonded aeration systems, inckbing filters (TF),

Aerated lagoons, stabilization punds. oxidation ditches, scquemial batch reactor, rolating
biological contactor, etc., Mass balancing in ASP and TF uod their design.

Anacrohic tremment process, Effects of pH, temperature and other parameters on i8]
mnacrobic remment, Concept of mnacrobic commact process, anaerchic filter,
v mmmmﬂﬂuﬂdwuwnﬂw

i
el

b5 for disposal of treaicd wastewaers on land and in aaurl sirears) 8]
¥ memmﬁudmwm
Recent technologies of treamment.

Suggested -
Text & Reference Books:
1. Pesvy, Howard 5., Rowe, Donald R, Giearge, “Environmental Engineering McGraw Hill Education.
1. Nsthanson, Schneider “BasicEnvironmentalT)
3. Metcalf & Eddy, Wnstewuter Engineering: Troatment & Reuse” TataMc-Graw Hill

4. Garg, 5.K"Environmental EngineeringVol 1] { Sewage Disposal and Air Pollution Engmneening)”
5. Rao, MN. & Dutta. A K “Wastewater Treatment”, Oxford & IBH Publishing
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GEOTECHNICAL ENGINEERING LAB

NOTE: Smdent will have to perform many § out of the listed experiments below:

List of Experimenis

I. Detenminationol walerconten! ofagivenmoistsoilsampleby
(1}oven drying method (7 pycaometer method.
2. Determination of epecific gravity of 8 given soil ssmple by
(if  density bottle {ii} pycnometer method.
3. Determination of in situ dry density of sodl mass by
()core-cuttermethod i jsandreplacementmethod.
4. Determinationofrelativedensityofl agivensollsample.
5. Determinationofcompletegrainsizedistributionofagiverso samplebysieveanalysisand ssdimentation
.

{brydrometer) analysis,
Determunation of conssstency fimits (liquid, plastic and shrinkage limits) of the soil sample used
inexperiment no. 5 (gmin-size analysis).

7. Determinationofshearstrengthof soilbyDirectsheartest.

8. Determinationofcompactionchamcteristics (OMC&MDD) of a given soil sample.

9. Determinationofpermeability of aremoulded soilsamplebycon stanthead® ‘orfallinghead
msthod. -

1. Determinationofconsolidationchuracteristicsofaremouldedslsemplebyanodometertest

11. Determination of shear strength characieristics of a givensoilsampleby UrUhestfrom Tri-axial
Compression Machine

1 2. Retrievingsoilsamplesandconducti i auger,

gy 52/\ Ny~
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* ENVIRONMENTAL ENGINEERING LAB

NOTE: Student will have 1o perform any § out of the listed experiments below:

List of Experimenis

Determination of turbidity and conductivity,
Determination. of pH, alicalinity and acidits,

Determination of MPN (MastProbableNumber} of califorms
Measurement of SPM and PM |0 with high volume sampier
Determnation of total, suspended and dissslved sbids
Dieiermination of BOD,

Determination of COD,

Determimation of optimum dose of cosgulants by Jar TestAppamtus.

B®AS e

e v
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COMPUTER ADDED DESIGN LAB-1

NOTE:Swudent will have to perform the listed experiments below:

List of Experiments

Tntroduction o Auwte CAD
Different Softwares for CAD
Preciice Exercises on Auto CAD Soltwane

Drawing Plan of & building in Auto CAD
o) Planofa Single  Storeyed building in Auto CAD

b) Plan of 8 Mult Storeyed building in Awto CAD
5. Dmawing Section and Elevation of a bullding in Avio CAD

6. 1) Section and Elevation of a Single Swreyed building in Auto CAD
b) Section and Elevation of & Multi Storeyed bullding in Auto CAD

7. Detailing of building components like Doors, Windows, Roof Trusses
8. Exercises on de of worki in Auto CAD

35 o

b
v
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. . DESIGN OF STEEL STRUCTURES

Course Dbjectives:
The students e expectod 1o be shle 1o demonstrme the following knowledge, skills snd antitudes after completing this

: wﬂmﬂmmwdmmm

CaurseOulcomes:
|. To know the basic properties of steel and 1o understand the behaviour
2 To know the different steel structure analys:s and design.
3. To know the design and analysis of angle sections bolted & welded connection.
4 To understand concepts of strengith and stiffness considerahons.
5 Analyreand design the riveted and bolied connections.

Muodule Tapicy No. of

Introduction, Advantages of Steel as a Structural Material, Disadvaniages of Steel 25 a Structoral| (8]
i Material, Struciural Steel, Stress-Strain Curve for Mild Steel, Rolled Steel Sections, Local Buckling
of Plaie Elements. Introduction, Limit Ststes for Stsel Design, Limit States of Strength, Limit States

ﬁ!cm”!!l!i!!; Types of Bolts, Failure of Bolied Joints, Specification for Balted Joints, | (9]
Bearing-Type Coonections, Prying Action, Tensile Strength of Plate, Efficiency of the Jomnt, Design
n of eccentric bolted connections

Simple Welded Connectivms: Introduction, Symbols, Welding Process. Weld Dofects, Inspection of
Welds, Assumptions in the Amalysis of Welded Joinis, Welds, Design af Fillet Welds, Design of

ecceniric welded conmections. -
Introduction, Types of Tension Members, Net Sectional Area, Effective Net Area, Types of Failare,| 8]
M | Design Strength of Tension Members, Slenderness Ratio (A), Displacement. Denign of Teasion

Introduction, Effective Length, Slendemess Ratiofk), Types of Sections, Types of Buckimg| [8]
pv | Classification of Cross Sections, Column Formuls, Design Swength. Design of Axially Loaded
L‘m Hl-im. B&-Up Enh (!I..-:nd!:nl-:,h? Batten, Coumpression

b . ion, Lateral Seability of Besms, Luteral-Torsional | [8]
v hﬁ;hﬁ”ﬂh”ywmwwm

- Text& Reference Books:
1. Design of Steel Structures by N Subramanman, Oxford University Press
2. Limit State Design Design of Sieel Structures by K5 Sairem, Pearson Education
3. Design of Seel Structores by 5 Ramamurtham, Dhanpst Rai Publishing Company
4, Design of Steel Structures by S K. Duggal, Tata Megraw Hill
A. Steel Structures by Roben Englekirk. HobnWiley&sonsine.
7. Design of stee! stnictines by Willam T Sogw, CENGAGE Learning




B.Tech. (Civil Engineering}- 11l Year

i DESIGN OF CONCRETE STRUCTURES-II

Course Objectives:

The stadents are expected to be able to demonstrate the following knowledge skills and aftitudees after completing
this course.

Understund and design Flnts lab

Understand various components of retaming wall and design

Learn the design of liquid sretaining structure

Understand the concept of prestress

A s

Course outcomes:
I. To learn the design of fial slab.
2. To know the forves acting onretainingwall.
3. To lean the design of various liguid retaining structure.
4. To learn the process of pre-stressing.

Module | Topics No, of
Lectures
Flat glab:npture of stregses in flat slab with or without drop coefficients fo rdesign ol [H]

' | flat slab, Reinforcement in flat siab (IS Code Method).

Structural behaviourof retaining wall stabilityof retaining wall against overtuming and (8]
It sliding, Design of cantilever retnining wall by Limit State Masthod, Concept of
counierfort Retaining wall

m Introduction, Design Pralosophy, Type of Tanks,Components of Tank,Design & detailing [&]
of Underground Rectangular and Circular Wister Tank

v | Design & Detailing of Elevated circular & rectangular RC waler tanks., Design & (8]
Detailing Intz Tank

-

Prestressing: Advantage of pre-stressing, Methods of pre-stressing, Losses in pre-stress, | [
v Analysis of simple prestressed rectangular sechion. g

Text & ReferenceBooks:

Keinforced Concrete Design by 5.U Pilla & D.Menon, T.M.H. Publication

Reinforced Concrete-Limit StateDesignby A K. JainNem Chand &Bros. Roorkes.

Reinforeed ConcreteVol, =11 byHL] Shah Charotar Publisher,

RCC Designs (Reinforced Concrete Structuresjby B.C, Punmia, Ashoks Komar Jain andAmn Kumarfain,
Laxmi Publishers, New Delhs.

Reinforced Concrete Saructures by B. ParkandPouley.

Burean of Indinn Standard 15456-2000

Reinforced Concrete Siructures by R. ParkandPauley.

ELearninglinks:
1.}/ npoel ac v courses’ |05 108 105 105103/

ool o i
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| GEOTECHNICAL ENGINEERING 11

Objectives:

Understand vanous methods of Soil Exploration and 15 ¢

Analyze bearing capacity and setthement of soil for shallow foundaton

Design the various types of shallow foundation snd understand the basscs of decp foundation.
Understand the charctenstics of well foundations and retaining wall

inderstund the concept of soil reinforcement.

?

Course Outcome:
| To lenrn different methods of soil exploration
1. To undermand te concept of bearing capacity and its caloulstion
1. To know the dessgn of shullow foundation end settiement calculabon
4. To apply the concept of geotextile svd geognd m foundation

Miliale Topics Mo, ol
Wmﬂnﬁufhn; drilfing. soil ssmphng
Introduction to sod ing wnd soil and
sampler, insity testa, SPT, CPT, DCPT, geophysacal methods; soil reststivity methods i€}
! seismic refraction methods.

. Bearing capacity of shallow foundation, design crileria, factor affecting bearing capacity, 15]

factors influencing setection of depth of foundation, modes of shear filures, types of
shallow foundations, contaet pressure under rigid and flexible footings, Terzaghi's,
Mevyerhof, Hansen's bearing capacity theories, 1S code method

Settlement of shallow foundations: compoments of setflement & i estimation, (6]
m immediate, consolidation, & differential settlements Design of shallow foandation,
incipies of design of footing, design of iolwied foctings and sirip foos

jv | Deep foundution; introduction, necessity of deep foundations, e installation, pile (61
groups, group action of piles in sand and clay, group efficiency of piles, setlement of

se shallow foundation
¥ behavious, elastic models of soil behavicur
Suggested Readings:
Text & ReferenceBooks:

1) Alnmsingh; Soil Mechanics & Foundation Engineening; CBS Publishers & Destributors. Delhi
-2) Taylor D.W ; Fundamentals of Soil Mechames; Asis Publishing House, Murmbai

3) Das Braga M; Principles of Geotechnical Engincering: Thomson Asm Pet. Lid.

4) Juseph E. Bowles: Foundation analysis and design McGraw-Hill Higher Education

6) Arom K.R_; Soil Mechanics & Foundstion Engineering; Standard Pob | Delhi

7) B.C, Punamin; Soil Mechanics & Foundation Engineering: Lo Pub Pvio Lid | Dellsi

£) V. N. S, Murthy; Soii Mechanics & Foundation Engineering; Sai Krpa Technical Consultants, Banglore
) P Purushothama Raj; Soil Mechanics and Foundation Engineering. Pesrson Education.

10) LH. Khan - Text Book of Geotechnical Engineering

1) C. Venkutarnmaish — Gestechnicnl Engineering
II]MIMMAﬁhmm-ﬂmw

13) Gulati, S K., “Geotechnical Engineering” MeGraw Hill Education (India), Pvt. Ltd., Moids.

5 Ny A~
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TRANSPORTATION ENGINEERING

Course Objectives:
The students are expected to be able to demonstrate the following knowledge, skills, and attstudes after completing
ihis course.

|, Understand the principles and practices in trensportation Engineering

2. To learn irensportation plunming and land use planning, economics, and master plan.

1 Identifyand solve transporintion problems.

4, To learn the design process of curves and signals

% To learn the design of flexible and rigid pavements

Course Chatenmes:
I. To lesm types of roads.
1 Toanalyze the problems of 85D and OSD

1 Tolearn the design of signals
4 To leam the application of road design.

Module Topics No. of

Introduction: Role of Transportation, Modes of Transportation History of rad [8]
| development,Road types and pattern, Nagpur roadplan, Bombay road plan & 3% 20
Vear Road Plaf, Factors Controlling the alignment, Survey for route location. :

(Geometric Design (TRC:T3.Latest revision): Cross cectional slements, camber, shoulder, 8]
n sight distance, horizontal curves, super elevation, extra widening, transition curves and
pradient vertical curves, sumimit and valley curves.

Traffic Engineering: Traffic Charmcteristics, Traffic stdies on flow, speed, travel time - [6]
m delay and O-D study, PCU, peak hour factor, parking study, socident study and snalysis,

traflic capacity, density, iraffic control devices: signs, Island, signal design by Webster's
andIRC method . Intersection at grade and grade separsted intersections,

Highway Matenials: Propertics of Subgrade, Aggregmies & Binding malerals, (6]
Various tests end specifications. Design of Highway Pavemeni : Types of
v Pavements, Design factors, Design of betuminous paving mixes; Design of Flexible

Pavementby CBR method (TIRC:37-Latestrevision}, Design of rigid pavement,
Westergaard theory, load and temperature stresses, joints, TRC method of nigid
pavement design (IRC-58-2015)

Highway Constraction Construction of Subgrade, Water Bound Macadam (WEM), Wet 6]
mix macidam (WMM), Gramilar Subh Bage (G5SRB), Tack Coat, Prme Coat, Seal Coat,
V | SurfaceDressing, Bituminous Macadam (BM), Semi dense bituminous conerete (SDBC)
and Bituminous concrete, Dry lean concrete (DLC), Cement Concrete (CC) rosd
construction, Roller Compacted Concrete Roads

Suggested Readings:

Text&k ReferenceBoeoks:
1. KhanmaS K. Justo C.E.G& Vecrnragovan A “HighwayEngineering ™, Nem Chandand Bros., Roorkee
2. Khanna 8. K., JusioC E.G, &Veernmagavan A, "Highway Materials andPavement Testing™ Nem
Chand and Bros., Roorkee
3. LREadiyali, TransponationEngineering, KhannoPublication

E Lenrning links:

1 1) ! Qs
2, - 11y 5105/
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TRANSPORTATION ENGINEERING LAB

¥

mwmwnhmm

List of Experiments

L
L
b 9
4,

&
6.
T
8
L}

. Todetermme the Softening Poin 1o Briumimous matenal

To Determme the Crushing Value of Coanc Aggregaies

To Determine the Impact Value o Moarse Aggregates.

To determine the Flakimess Index mnid Elongation Index of Coarse Aggrogates.
To determine the LosAngeies Abrasion Value of Coarse Aggregates.

To determine the Stripping Value of Coarse Aggregintes

To determine the penetration Vilue of Hitenen.

To determine the Ductility Value of Bituminous material
To determine the Flash and Fire Poimt of Biturminous material

R i

b
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COMPUTER ADDED DESIGN LAB-T1

NOTE:Student will have to perform the hsted expenments below:

List of Experiments

1. Working on Latest Version of ANALYSIS SOFTWARE LIKE ANSYS | ADINA,
MISA, MATLAB/ALITO CAD-3D

2. Working an LatestVersionaDESIGNSOFTWARELIKESTAADPRO/ETRLUDS /SAPETAR
ISTRAP

3. WorkingonLatestVersionof

ARES[ikeGED-5 / PLAXIS

¥ g T
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Desing and Thinking Lab

NOTE: Student will have 1 perform the listed experiments below:

List of Experiments

R

Practice brainstarming and problem definition on # civil engineering design challenge.
Visit a constraction site 10 observe site conditsons, structural and safety provisions.
Evaluate creative problem-solving techniques applied to real civil engineering scernarios

Diefine the problem statement: Based on the empathy mapping excroise, have pamicipants
synthesizre their findings and define a problem statement.

Ideation session: Have participants generate as many ideds as possible to solve the problem
statement. Encourige wild, unconventional, ind innovative idess.

Proltyping session: Have participants select one or more ideas and create 3 low-fidelity
prototype to test their sssumptions and validate their ideas

Prototype 3 small civil engineering product or structure using design thinking stages
Design an eco-friendly civil structure (green budlding, water harvesting system, or low—cont
housing).

Apply laT or smast materals coocept in civil design (cptional advanced sctivity ).

10. Present complete design thinking process with prototype. tzsting results, and learnings.

b
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Dr. RMLAU, Ayodhya
LLP. 224001

EVALUATION SCHEME & SYLLABUS
FOR
B.TECH (CIVIL ENGINEERING)

FINAL YEAR (4™ Year)
ON

CHOICE BASED CREDIT SYSTEM (CBCS)

Effective from the Session: m
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B.Tech (Civil Engineeringi-IV Year

Semester-VI1
S [ Course Course Title PERIODS Stheme otal | Credit
No | Code L[ T %"‘m—
CT| TA [Towml
1 il 1 [olw| @[ 50| 10 | 1% |
CEC-701 Bridge Engincening

i 100 150 4

4 S0 b E)

5 =0 7= i

6 | CLC-751 e of o2 -1 5 25 ) 1
7| PRI

%.nna -Tawl - 3 | 4
W | 4

**4 weeks Industrial Training tn be done dunng the summer breuk of third year and report to be
submitted m VII semester

#Project should be instiated inV1l semester beginning and should be completed by the end of VIII
BETTHEELET.

ﬁ‘
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Semester-VIII
S| Course CourseTitie | PERIODS | EvalustionScheme | Subject | Credit
N Pl Sessional | Total
(i1 Code p
TA | Total
i Construction 0 0| 50 100 150 4
CEC-801 Technology
1] 20| 50 100 150 4
2
ocei0s | Depeamens
3 o 20| 50 | 100 | 150 a
DCE-104 “’l"'“’”. o |
3| PROZ Trapest 12 100 | 350 | 450 |» 12
Total [T 4
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BRIDGE ENGINEERING
&L"1 Al the end of the course, students will be able to: ]

n.E = hﬂ-"mmh |
- {Timre duction 6 __. thum-_ﬁﬂ = ; = i

|General Provision for Design of Substructure and Bearings Introduction 1
v ihsiructures, design provision for substructures as per [RC.
arings: Forees, Types, Applications and design provision us per IRC

Text &Reference Books :
1 mhhn}ﬁ?hquq‘WEanEﬁm" Oxford, 1BH Publishing Co.,
Pomnuswamy, Engingering, 4th Edition, McGraw-Hill, 2008

ME*H, of Bridges, 4th Edition, Oxford and [BH Publishing Co., Lul, 2008
Vaziram, Ratvam & Aswani, Design of Concrete Bridges, Sth Edition, Khanna Publishers, 2006
Jagadish TR & M.A. Jayamm, Dexign of Bridge Structures, 2nd Edition, 2009,
:mmam' and Design af Sub-Structures, Ind Edition, Oxford 1BH Publishing Co.

5 = g
y
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WATER RESOURCE ENGINEERING

Courve Dbjectives:
The students are expected o be able to demonstrate the followingknowledge, skills, and attitudes
afler completing this course
1. Understand the concept of hydrological cycle mechanism of precipitation,evapotranspiration
2. Estimaie water requiremenis of crops and storage capacity of reservorr.
1. Design of unlined channe] of silt theones.
4. Different methods 1o determine suspended loads and bed load.
5. To know different River training methods.
Course Ouleomes:

|. Understand the interaction among various processes in the hydrologic cycle.
3 2. Design of water management systems utilizing the basic principles of the hydrologic cyele.
Apply knowledge for efficient design methods for rapid conveyance of water with lesser
loss in irrigation canals.
4. To demonstrate a knowledge of the omlt -disciplinary nature of water resources engmesring.

-

i s

Undt Topics Mo, ol
: _Lectures
Irrigation: Necessity and types, Advantage: & disadvantages of irmigation; 8

water resources of India, need of imigation i India, development of|
irrigation in India, impact of imgstion on human environment, Methods of

. lrrigation,
Hydrology: Hydmlogical Cycle and its components; Water Budget Equation,

Water requirement of crops: Crops and crop seasons in India, cropping 8
pattern; Quality of imigation water, Soil-water relstionships- soil
charactenistics significant from irmgation considerations, root-zone sodl
- waler, infiltration, consumptive use, imgstion requirement, frequency of
imgation; duty end deltn. Methods of applying water 1o the felds: surfiace,
mmmﬂﬁpwmmmuﬂmnﬁm |




B.Tech (Civil Engineering)-IV Year

TRANSPORTATION ENGINEEERING - 11

Course Objectives:

The course content should be tmught and curmculum should be mmplemented with the aim 10

develop required skills in the students so that they arc able tu sequire following competencics:

1. Comprehend different parts of the rail oack, their functions and its operation system with
respect o construction snd engineening apphications

L. Explain essential features and requirements of different types of crossings and signal
system, maintenance of tracks and required procedures.

Course Ouicames:

The theory should be taught and should be carried out in such o manner that students
are able to acguire required out comes in cognitive, peychomotor and affective domain
to demonstrale following course outcomes.

1. Explain Components of Railway Track, different Raibwny Gauges

2. Design weck Gradients as per given requirements

3. Discuss varivus Types of Track Tumnouts
4. Describe purposes end facilitics at Railway Stations
5. Explnin Interlocking and modern signal system
6. Describe Surface Defects on Railway Track and Thewr Remedial Measures
Unkt | Topics Na. of
Lectures

Causes and Effects Of Creep, Messures To Reduce Croep. Fittings and
Fastening and their requirements . Forces Acting On Track, Coning OF

sieepers, ballast and formation  Necewsity of Points & Crossing
Layouts And Sketches of Tum Ouwi, Types Of Crossing Types of
Turnouts

IV | Purposes Facilitics Required at Railway Sttions. Requirements of
Yard, Classification Of Railway Stations, Types Of Yards

/
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B.Tech (Civil Englneering)-1V Year

Regulation Works: Falls, Clussification; Introductioniodesign principie of 5
falls, Design of Sarda type and straight glacis tall

Cross dramageworks: Necessity and types; Aqueduct, SiphonAqueduct,
super passage, canal siphon, level crossing.

Types of dams, design principles of gravity and carth dams, sbility| &
analysis. Spillways: Spillway types energy dissipation.

¥ Principle and design of distrbutary head reguistor and cross regulstor,
canal escape, Bed bars plants, important terms, types of turbines and their
suitability; Power House lnyout and important structures of s powerhouse. l

Sugpested Headings:

TexiBooks:

I. Water Resources Engg. By Larry W Mays John WileyIndia

1. Water resources Engg ByWurbsand James John Wiley india

3. Water Resources Engg. By RK. Linsley, MeGrawHill -

ReferencesBooks:

|, Fundamental of Hydraulic Engineering System by Houghalen, Pearson Publication.
2. Imrigation and water Power engineering by B.C. Punmia, Laxmi Publications

3. Engineering Hydrology by K. Subramanya, TMH.

E-LearningLink:

I bttps:/inptel ac injcourses/ | 0510511 0/

Ny D™ N
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Objectives of
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B.Tech {Civil Enginrering-IV Year

Application of AI-ML in Civil Engineering

Course Objectives

1. To miroduce fundamentals of Arificial Iniclligence (AT} and Machine Learming (ML) relevant to
eivil engineering problems

2. Tuwmwwhmmmnmmw

3. Toapply AIML tools for modeling, prediction, and optimezation 1 civil infrastruciure systems.

4 To familisrize students with case studics snd applications in construction, ransportation, water, and

Fuﬁeninm]qinmg__

Course Outcomes (D)

After successful completion of the course, students will be able to:

CO No. Course Cutcomes

CO1_ Explain basic principles and algorithms of AT and ML used in engineering apalysis.

CO? Prepare and preprocess civil cagineening datasets for ML model training,

CO3  Apply supervised and unsupervised learning techniques to solve civil engineering problems.

Analyze and interpret model performance for decision making in structursl, geotechmical, and
environmental Fystems.

COS  Fvaluate AL'ML applications in smart cities, mmhﬂuy and infrastructure managemeni.

CO4

Course Content
Unit Topics / Subtoples | R ool
roduction to Al & ML Basics of Arificiel Intelligence, Maching]
. Leaming, and Data Science - Al vs ML vs Deep Leaming - Civi é
Ergineering Data Sources — Role of Al in Plinning, Design, an
_'_'_“' culloction, cleaning, normalizition —|
Il um::;h-lmun Regression, Classification, and Clustering Techniques — 6
1‘.._._
IAVML in Structural Engineering Prediction of concrets strength, erack
m detection, material optimization — Structurasl health monitoring using Al - [
Meural networks and | =d defect detaction.

mmwlwmﬁm Traffic
w diction, pavemeni condition monitoring, road safety analysis - Soi
' prediction, slope siability sssessment, foundation desi
LTI Ijm_ —
(AUML in Water Resources & Environmental Engineering Fl
v Iforecasting, ml:rquilnypmdnm groundwater modeling —
ltreatment optimization — Smmﬁtyudmhmtrlpphm

P
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NON DESTRUCTIVE TESTING LAR
NOTE:Student will have 1o perform minimuam 3 test on concrete & two test on structural steel

= - Eiperiments
I. Non Destructive testing of reinforced cement concrete
{a) Strength assessment using rebound hammer
(b) Quality assessment using ultrasonic pulse velocity test
ie) Strength assessment using pull out method
id} Assessment of cormsion of remnforcing bars using half cell potentiometer
(e} To determine thickness of concrete cover, diamcter & spacing of remforcing bars using
rebar scanner.
1. Testing of structural steel
(w} Testing for corrosion of structural sieel
b} Assessment of thickness of pipes/tubes/structural steel
{ﬂﬁhwﬂﬁqmrﬁwmmukmw
tess.
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B.Tech (Civl Engineering}-IV Year

CONSTRUCTION TECHNOLOGY & MANAGEMENT

Course Objectives:

To plan Bar Chart, CPM and PERT Network

To prepare CPM chart, PERT chart material requirement schedale, Manpower schedule, Machinery
Schedule,

_ Construction Managemeal, (o mnalyze, evaluste and design construction contract documents.

Course Outcomes:

|. Understand the use of advanced materials in construction projects

2. Plan and develop management solutions to construction projects.

3. Evaluate coastruction projecte conomics,Cosi-benefit analvsis and break even analysis.
4, Understand the principles of project menagement, resource management and inventory

Unit Topics No. al

y | FElements of Management Project cycle, Organisation, planning, 8
scheduling monitoring updating and management system in construction.

Network Techniques: Bar chars, milesione charis, work break down structure ]
and preparation of networks. Application of network techniques like PERT,
] GERT, CPM AON and AOA in comstruction management. Project

Engineering Economics: Time value of money, Present economy studies, L]
Equivalence concept, financing of projects, economic comparison present
m worth method Equivalent annual cost method, discounted cash flow method,
analytical criteria for postponing of investment retirement and replacement of
nsset Depreciation and breakeven cost analysis.

Contract Management: Legal aspects of contractyon, laws related to contracts, ]
land scquisition, labour safety and welfare. Different types of contracts, their
relative advantages and disadvantages. Elements of tender preparation,
IV | process of tendering pre-qualification of contracts, Evalustion of tenders,
contract negotiation and award of work, monitormg of contract extra items,
settlernents of disputes, arbitration and commissioning of project,

wwwwmmﬁm L)
Mmd'rhrurnrtmmmdy Simulation technigues for resource
L' scheduling. Construction equipment for earth moving Hauling equipment,
Heisting equipment, Conveying equipment, Concrete Productionequipment

Suggested Readings:

% N L\
LS
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 Text and Reference Books:
Mmmam:uma T M H. International Book

5. Construetion Project. v KK Chitkasa, McGraw Hill Publication.

6. Construction Management and Planning by Sengupta and Guha, MoGiraw HillPublication
E Learning Link:

|1 -initpes Vel e in‘eourses' | 65 1030931
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DEPARTMENTAL ELECTIVES |

S.No SURJECT

I Cyber Secunty

2 Environmental Science =
3 Indtan Knowledge System

4 Internet of Things

DEPARTMENTAL ELECTIVES 11 -

SNo SUBJECT

Global Disaster Scenano and Type of Namral Disaster

1

Automation i Construction Industry

]

DEPARTMENTAL ELECTIVES IlI

RNo

SUBIECT

Ground Improvement Techniques

2

Water Resources Systems, Aanlysis, Planning, & Managemeni

DEPARTMENTAL ELECTIVES IV

S.MNo

SUBJECT

Industrial Pollution Control and ELA

 J

Disaster Resilient Structures and Retrofitting

Aanalyis of Transportution System z =




B.TechCivil EnginceringOpenElective

INTERNET OF THINGS & 5G

Ulnake Togpics Iﬂn.nr

Introduction 10 the loT: What is the Internet of Things, Technology drives, 8
I |Business drivers, TypicalsloT applications, Trends and implications.

loT Architecture: Architecture for IoT, Elements of an loT Architecture, ¥
u wwm

[oT Networks Protocols (MACLayer):Wireless sensor networks (WSN) and 8
power comsumption, CSMA/CA and slomting, Ceniralized vs. distributed,
state of the art MAC layer protocols for WSNs.

Wireless technologies for loT (Layer!&3): Bluetooth/Blustoothsmart, ]
w WMMMEMHuWM

hTmtmhmhmuth&wmth 8
application development, overview of 5G. key parameters of 5G, Massive
MIMO for 5G.

ww
McKinseyglobalinstitute report* Unlockingthepotentialofihemternet ofthings"

2_ Karl Holger, and Andreas Willig, Protocols and architectures for wireless sensor networks.
John Wiley & Sons.

3. EG. LamonandP stoica,“5GMassive MIMOwirelesscoomunication” Cambridge university

- 2
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GLOBAL DISASTER SCENARIO AND TYPE OF NATURAL DISASTER

Course Content Linit 1:
Introduction - Disaster Management Cycle, Public sdministration‘policy and emergency management —
incident command cemter — trmining need analysis and human resource development plan—

corporate‘public agency coordination and the human clement n preparedness planning, nstinutional
framewark in India for disaster preparednéss and mitigation

Unit 2:

Earthquake’ [ntroduction—generalchamcteristics-mechanism—avsesande ffects—prediction

- seimmic zones and waves — vulnerability — damage potential — magnitude and intensity - geological and
geographical analysis — cpicenier - charscteristics of general motion and sttenuation Landalideand land
degradation: Causes — tecionic conditions — erosion — avalanches—rock fall - damage assessment.

Unit 3;

Floods: General characteristics — causes - geomorphology and floods — flood forecasting — river
andeoastalflood -flashflood-lakeoutburst—risks environmental planning-floodeontrol and management.
Cyclone and Tsunami: Structure and nature of cyclones and Tsenamis ~ charseteristics hazand domation —
factors-hazard potential — impact assessment.

Umit:

Manmade hazards: Toxic chemicals - noige pollution - environment ground water pollation and
management — solid wastc management. Termorist disaster/War: Hazandous wastes — reactivity — toxicity—
nuclear wir — btological weapons — armed conflicts — land mines efc.

Unies:

National & World Wide Scenarioc History of disasters - vanous disssters in various countries -
DisasterunindiaReliefandrehabilimtionindisasiersatlocal nationalandgloballevels Gaps = disaster
management identified on analysis. Worldwide Aid and Agencics, Study of different case studies on
natural disaster & man-made disaster.

TextBooks and Reference Boaks

I, DonaldHyndman, DavidHyndman*NaturalHazards and Disasters™ ThirdEdition

2. Coppola PDamon, 2067.Introductiontointzrmational DisasterManagement, Carter Nick 1991.
3. DisasterManagement: ADizasterManager'sHandbook A sisnDevelopmentBank Manila

4. Governmentofindia, MinistryofHome A ffairs Nationa[DisasterManagementDivision. 2004,  Disnster
Management in Indin - A Status Report

5. NatiomalPolicyonDisasterManagement 2009 NDMA, Governmentofindia

y @
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B.TechCivil EnginceringOpenElective

AUTOMATION IN CONSTRUCTION INDUSTRY

CaurseObjective:
1. To get knowledge about spplicaton of sutomation ind use of robotsin construction.
2 Tolearn the basic concept of Sensors and inspection

3. Tostudy the existing and prototype equipment for constraction

4. To study on Dats networking, robotic technologies for pre-fabnication elements

Module |: Concept and application of Building Managemen System (BMS) and Automation,
regquirements and design considerations and its effect on functiosal efficiency of building sutomation
systemarchitectureandcomponentsofBMS-  Reviewand  snalymsof stite- of —ant in construction
sulomation Field sensors actuators, controllers, non-destructive cvaluation, data acquisition | exampies of
BEMSONS (N eXIsting sulomated equipment

Module 2: Off- site automation in construction Information processing ( computer applications ), materials
processing. case study (concrete batch plam) - Existing and prototype equipment for construction — cise
study [concrete plocement and finishing), final product design sossion

Module 3: Introduction to building automation systems - components- Hesting, ventilation, and air
conditioning (HVAC)- Lighting - Electrical systems water supply and sanitary systema— Fire safety —
security -Commumnication and office automation system -Water pump monitoring & control - Costrol of
Computerized HVAC Systems

Moduled: Datanetworking-IBMS  system and its componenits—Centralized control equipment's —
subsistion and field controllers - Gamma boilding control - energy-eificient building and room
duiomation,

Module §: Automation and robotic technologies for customuzed componznt, module and building
prefabncation- Elomentary technologies and smgle - Task construcuon robots - Site automation- robonc
on site factories.

robot= Exterior wall painting robot-safety and training- case studies.

References:

| Javad  MajrouhiSardroud (101 1), AutomatedManagementofConstructionProjects AP Lambert
Academic Publishing.

2. WangShengwei, (2010), “IntelligentBuildingsandBuildingAutormation Taylor& Francis Group
3. Mujrouhi Sardroudlavad (2014), - ' Press.

4. HengleiXu and Xisngyu Wang. (2014), “Optimization and Coatrol Methods i Industrinl Engineering

N\ x?’/\
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B.TechCivil EngineeringOpenElective

Remote Sensing and G.1LS.

Course Objectives:
The objective of this course s 1o undervtand thefundamentals of remote sensing and G1S.

Course Chalcomes:

Adter completing tue course, student will:
Leamn the siate ofart technology, being effectively used o monitor and asseds the earth’s resources Able to
develop skills of interpretation of the viswal and dignal satellite dat
Understand theinteractionofhumanswiththegeologicalenvironment.

Ulni

Topkes

Mo.ofleciures

Remote Sensing Electromagnetic Radiation -Charcteristcsand Remole
Sensing Regions and bands, Scaftering, Reflection, Ammaspheric Windaw:
Spectra of common natural ohjects — soil, rock, water and vegetabion:
Toposheet, Acrinl photos— types, scale, resolution; properties of werinl
photos,

Stereoscopy, Parallax, Reliel displacement, Elements of photo  and
imagery pabiern shd isterpretation, Ceneml Ovbital characteristics of
remate sensing satellites, G PS5,

Dan Processing and Interpretation (Digital Image Processing — DIP.),
Chamcteristics of remote sensing data, Pikel, Digital number;
Preprocessing; Enharcements, Classification

| Oeology: Remote sensing spplications in Strocture, Mineral Explorstion.

Types of Indian and Foreign Remote Sensing Satellites, Application in|

Groundwater potentinls, Environmental monitornmng.

12

Introduction o Geogmphic Information System ((L.1.5), components o
(.15 ;productgenerationinG. 1.5 wolsformapanatysis;imtegration of GILS
with remate sensmg. Applications of(3.1S inLandslides, Route location
asseggment

i1

ol

Suggested Readingy

Dhrary, 5.A.( 1987 ): Tmage Interpretation in Geology Allen und Unwin
Gupta R_P {1991 ):RemoteSensing Ceology Springer, Berlin. '
Halis, )R 1983). Applicd Geomorphology.

Holmes, A. (1992} Holmes Principles of Physical GeologyEdited by P. Mcl D. Dn:E.ﬂquu.
and Hall, London.
Lillesand, T M. and Kiefer, W, (1987 Remote Sensing and Image Interpretation. John Wiley,
MNew York.

\Jj)/
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GROUND IMPROVEMENT TECHNIQUES
Caurse Contents:

Module 1: Introduction: Need of Ground improvement [hffcrent methods of Ground improvement,
General Principal of Compaction: Mechanics, field procedure, quality comtrol in field

Modale2;Ground Improvement in Gramalar Soil:In place densification byii)Vibrofloaution
(iCompaction pileliii)Vibro Compaction Piles(iv) Dymamic Compaction (v) Rlasting

Muodule ¥ Ground [mprovement in Cohesive Soil: Compressibility, vertical and radial consolidation,
preloading methods. Types of Druing, Design of vertrcal Druny, construction techmques. Stone Column:
Function Design principles, ioad cormying capacity, construction techmques, settlement of stone column
foundation.

Module 4: Ground Improvement by Grouting and Soil Remforcement Grounng o seil, types of
grout,desimble charncteristics, grouting pressure, grouting methods. Soil Reinforcement: Mechanism,
Types of reinforving clements, reinforcement-soil interaction. Reinforcement of soil beneath the roads,
foundation. Geasynthetics and their spplication.

ModuleS: 301l Stabilizanon-Lime stebilization-Base oxchange mechamism, Porzolanic reaction, lime-soi]
tnteraction, line columns, Design of Fousdation on lime columps. Cement stabilization: Mechanism,
amount, age and curing. Fly-ash - Lime Stabilization, Soil Bitumen Stabilizaton

TextBooks:

1. B-M Komer, Dexigmwith(7eosyathetics, PrenticeHall Newdersy, IrdEdn 2000

2. P Purushothama Raj, Ground fmprovement Techuigues, TiaMeGrawHill NewDel, 1995,

3, Dr. B.C.Chattopadbyuy and J Muity, Ground Control and [mprovementTechnigues, PEEDOT,
Howrah, 2011, = - !

4. .V Roo and G.V 5.Rao, TextBook Un Engineering with Geotexiiles, Tata MeUraw Hill

5. T.5.Ingold and K5 Miller. Gentexnile HandBook, Thomas Telfrod, London

6. N.V Nayuk, Foundation Design Manual, Dhanpat Rai and Sons, Delhi

7. MLP Moasley, Ground Improvement Technigues

%‘ '\{,}—;9.-' \WQZH\
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ENERGY GENERATION FROM WASTE

CourseCantent Unit 1:
Introduction: The Principies of Waste Management snd Waste Utilization. Waste Management Hierarchy
and IR Principle of Reduce, Reuse and Recycle. Waste as a Resource and Altermate Energy source.

Unit 2:

Waste Sources & Charscterization; Waste production in different sectors such as domestic, industrial,
agriculture, postconsumer, waste etc. Classification of waste — agro based, forest residues, domestic
waste, industrial waste {hazardous and non-huzardous), Characierization of waste for energy ulilization.
Waste Selection criteria,

Umit 3:

Technologies for Waste to Energy; Biochemical Conversion — Energy production from organic wasic
through anserobic digestion and fermentation. Thermo-chemicalConversion— Combustion, Incineration
and heat recovery, Pyrolysis, Gasilfication; Plasma Arc Technology and other newer technologies.

Unit 4:

Wasie to Energy Options; Landfill ges, collection and recovery. Refuse Derived Fuel (RDF) - fludl,
briquettes, pellets. Altemate Fuel Resource {AFR) ~ production and use in Cement plants, Thermal power
plass and Industrial boilers Conversion of wastes to fuel resources for other useful
energyapplications Energy from Plastic Wastes— Non-recyclableplastic wastesfor energy recovery. Energy
Recovery from wastes and optimization of its use, benchmarking and standardization. Energy Amalysis,
UmiiS:

Waste To Energy & Environmental Implications; Environmental standards for Waste to Energy Plant
operations and gas clean-up. Savings on non-renewable fuel resources. Carbon Credits: Carbon foot
calculations and carbon credits frunsfer mechanisms.

TextandReference books:

1. John Fichtel, Waste Management Practices:Municipal, Hazardous, and Indusirial, Second Editon,
CRC Press.

2. Banwari Lal and Patwardhan, Wealth from Waste- Trends and Technologies by, TER] Presa.
1 SN Mukhopadhyay, Fundamentuls of waste und Environmental Engineering, TERI Press.

4. GeorgeTchobanoglous, Frank Ereith, Hand book of Solid WasteManagement, Second Edition,The
MeGraw-Hill.

Courseutcomes:

To provide the students

1. Theknowledge about the operations of Waste o Engrgy Plants.

2 The various aspects of Waste toEnergyManagement Systems.

3, With knowledge to carryout Techno-economic feasibility for Waste to Energy Plants.
4. With the knowledge in planning and vperations of Waste 10 Encrgy plants

’f/\%& \j?/"v’i



B.TechCivil EnginceringOpenElective

WATER RESOIUTRCES SYSTEM ANALYSIS, PLANNING & MANAGEMENT

Course Objectives:

| To impart knowledge about the planning snd management of water resources.

2. Te ntroduce the concepts of watcrshed management, integrated waler resources management,
envirommental interaction of water resources and policies/framework refated to waler resources.

3. To enable the students to understand the different components of water resources and their

management.

CourseContent:

Unit-1

Basic concepts of systems need for systems approach in waier resoofees, sysiem design techniques.
problem formulation, modeling of water resource sysiem

Unit-2

w techniques, LP, NLP, dynamic programming, multi-objective optimization, stochastic
optimization

Unit-3

Simulation, reservoir operation problems, case studies. planning, role of a planner, sennitivity analysis,
porformance measures

Unit-4

National water policies, public mnvolvement, social impact, economic analysi.

Unit-5

Water resources system modelling. river basin planning and management, woter distribution system,
ground water system, wader quality modelling, floodplain management, urbanstorm waler management,
Sysiems.

Heferences:

l. Loucks, D.P,, Stedinger.P.JR., HaithD.A., “Waier ResourcesSystemsPlanning and Management”,
Prentice Hall, New Jersy, 1987,

1. Hall, K., A and Dmoup, ] A, WaterResources Systems Engineering, Tutn McGrawHill, 1970,
3. Neil, G.5..Water Resources Planning MeGrawHill, 1985,
4. NationalWaterPolicy, Ministry of Water Resources, Government of India, 1987,

Course Outcomes (Cos):

1. The students will be able to understand the basic concepts of systems, need for swsioms approach n

7 Vo |



B.TechCivil EngineeringOpenElective

INDUSTRIAL POLLUTION CONTROL & ElA

Csurse abjectives:

1. Ta have sufficient knowledge on Engineering ethics, environment and Ecologwcal.
2. To have sufficient knowledge on fundamentals of EIA and ESA.

3, To have betier understanding of Industrial Air pollution management.

4. To have adequate knowiedge on Wastewaler treafment processcs,

3. To have understanding of sdvanced wastewatesr realment processcs.

6. To have sufficient knowledge on Hazardoos Waste Management.

Course content:
Unit 1

Engincering ethics and environmeni, Ecological systems and pollution. Fundamental defimtions of
pollution parameters, Standards and legislation, EIA and ESA

Unit2

Adr and water pollution mepagement throagh waste minimizaion

Unitd

Industrial Air pollution management - air pollution meteorology (Generstion, transporation and
dispersion of air pollutants}, Cutlines of industrial sr pollution contral Selection, design and performance
asalysis of ar pollution :-:-_m'ut Cquipment,

Unitd

Industrial Water polluton management - Wastewater treatment processes and advanced wastewaser
treatment processes.

Units

MWHHWI-&M Classification, Regulations for Hazardous Waste Management,
Wastc Minimization and Resource Recovery — Approaches, Development ofa Waste Tracking, Treatment
of hazardous waste, Thermal treatment, Soil contamination and site remediation, monitoring of disposal
files.

Text Books

C.5. Rao, Environmental Pollution Control Engineering, Wiley Eastern Lid., 2003,

5.7, Malajan, Industrial Poltution and Control, Dhanpat Rai & Ca., 2004,

B.K. Sharma, Environmenial Chemistry, Goel Publishing House, 2015,

K. V. Smith, Infroduction ro Environmental Engineering and Science, Sth Edition, MoGraw-Hill,
2013.

5. Canter, L. W., Environmental Impact Assessment, 2nd Editon, McGraw-Hill, 1996,
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Reference Books

1 Howard 8 Pesvy, Donald R. Rowe, George Tchobanoglous, Emvironmenial Engineering,
MeGraw-Hill, 2013,
2 5. K. Garg, Emvironmenial Engineering, Vol. Il, Khannas Publishers, 2010.
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i M Anji Reddy, Emvironmental fmpact Assessment — Theory and Practice, BS Publications,
2010

4. P.K. Goel, Waler Pollution — Causes, Effects and Control, New Age Intemational, 2011.

5. C.5. Rao, Emvironmental frnpact Asvessment, Wiley Eastemn Ltd., 2002

E-Learming / Online Resources

» NFTEL Course: Environmental Pallation Control and EI1A
+ UNEP & World Bank Guidelines on Industrial Pollution Control and EIA
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DISASTER RESILIENT STRUCTURES AND RETROFITTING

Unit-1:

Earthgquake effects on the structures, Classification of loads, Seismuic methods of analysis, Seismic design
methods, Seismic damages during past earthquakes and effect of irregularities and building srchitecture
on the performance of structures.

Unit-2:

Basic design considerations for multistonied RC and steel struciure with foundation as per Iatest 1501893,
Capacity based design of building, Types of ductility, Factors affecting ductility, Ductile detailing as per
latest 15: 13920, Seismic design considerations for masonry buildings.

Umnit-3:

Firesafetyofbuildings, Effect of high temperamures on different types of sieel and concrete structural
members, Fire resistance by structural detmling.

Unir-4:

Anaiytical ‘determination of the ultimate bending moment, Design of RC members for fire
resistance. Introduction of [5:1642.General characteristicsof blastandeffectson structures, Blast load on
above and below ground structures. Response of structural clements to blast force, Dynamic strength of

materinls and design siresses, Load combinations for design, Introduction of 15:4991. Sources of
weakness in RC and Steel framed buildings.

Unit-5:

Classification of retrofitting techniques,Conventional and non-conventional methods, IS code provisions
fior retrofitting of masonry struchures,

Books:

|. Thomas Paulay and Pricsiley M. J. M., “Scimmic Design of Reinforced Concrete and Masonry
Buildings™, Wiley India Pvt Lid.

3. Agarwal Panksj and Shrikhande Manish, “Earthquake Resistant Design of Structures”, PHL 3, Datta T
K., “Seismic Analysis of Structures” Wiley.

4. Duggal Shashikant K, “Earthquake Resistant Design of Structares”™, Ind Edition. Oxford. 5. Priestley
M. I N, Calvi G. M. and Kowalsky M. 1., “Displacement-Based Seismic Design of Structures”, Ind
Edition, EUCENTRE.

6.Varghese P. C."AdvancedReinforced Concrete Design”, 2ndEdition, PHILsarning Pyt Lid.

7. CormieDavid MaysGeolT andSmith Peter, “RiastEffectson Buildings” IrdEdition, Thomas Telford
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ANALYSIS OF TRANSPORT SYSTEM

Modulel

Introduction: Evalustion isswes, Evaluation process, values, goals, objectives, critermand standards frame
M-Mﬂmmdmm—mmﬂw.m
environmental and safety evaluations; multi criteria evaluation methods, techniques — scoring tochnigues
~ ErOUp CONSENSUOIS.

Module-2

Economic Evalustion: Review of Engineening Economics-Wellure Theories and Equilibrium- Theoretical
Basis-Discounted Cash Flow Methods-Cost, Benefit Cost Effectiveness and Shadow Pricing Techniques-
Criterin for Pricing Services-Average Cost Vs Marginal Cost - Allocation of Resources within
Transportation Section-Financing of Transport Sections in India

Module-3

Environmental Evalustion: Introduction, air pollutants, pollutant effects, air quality standards, factors
influencing akr pollution, air polhution dispersion & polivtion models, air pellution reduction measures -
Noise poliution: noise measuremenl, noisepropagation. noise modeling, noise control and abatement
techniques, Energy related ssues, cnergy consumplion of different modes, energy related transportation
achions

Module—4

Safety Evaluation: Highway safety problem, sccident categonies, highway safety improvement program —
planning, implementation & evaluation stages, steps in HSIP, counter measurcs for accideots and
probable causes, rosd safety sudic

References =

1} Hutchinson B.G., Principle of Transportation Systems Planning, Mc Graw-Hill

2) Dickey] W .etal, MetropolitanTmnsportationPlanning, Tata McGraw- Hill

3 HEMLTMdMEMMMMHMﬂ.M
New |

4) Heggel, | G.. Transporiation Engineertng Economics, Mc-GrawHillBookCompuny, New York

5) CANTER, L.W., Environmental impact ssscssment, McGraw-Hill, 1997

6) CRRI, Road user Cost Study in India, Central Road Research Instiute, New Delhi, 1952
ﬁ-llﬁf%.ﬂ“ﬂﬁﬁhw Internatiomal Textbook Co

8) M.Waohl, B.J Martin, Traffic System Analysis for Engineers and Planners, McGrawHill Text, 1967,
9) Babkov.V F., Road Conditions and Traffic Safety, MIR Publishers. Moscow
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