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B.Tech (Civil Engineering- 1T ¥ car)
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B.Tech (Civil Engineering= 1T ¥eur)
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B.Tech (Civil Engineering- IT ¥eur)

Crourse Ohjective:
. Tounderstand the basic knowledge of struciures.

|
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ENGINEERING MECHANICS

Lindzrstand the two dimensional stanc force analvses
To amilyze the Pin jointed framed structure.
L'ndermrand the knowledge of Newton's law and basics ol friction

F-4
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Lourse Chalesmes:
Lse scaiar and veclor anabvtical techniques for snalyvieing lorces in statically detcrminare

slructures
simple, practical problems. E

Understand basic dynumics concepts — foree, momentum, work and energy;
Understand and be able to apply Wewlon's laws of motion;

Apply basic knowledge of mathemarics and physics w solve real-world problems.

Apply fundemental concepts of kinematics and kinetics of particles to the analysis of

Topics

i [T
Lizcimres

Tyo-Dimensional Stetic Foree Analysis:
Pwo-dimensional (oree systems: Basic concepts, Laws of motion, Princ ple of
minsmisstbility af forees, transfer of a force 2o parallel position, resulun: of
force swstem, simplest resultemt of two dimensional concurcsnt and wcie
conciirent force systems, distribution of force systemis, free body diugrums,
equilibrivm and cqiatiens of equilibriom.

B

RBasivs of Friction and Truss:
Friction: Friction foree — Luws of shiding triction - equilibrium analysis of simple
| Svateins with sliding [Retion — wedge friiction. Belt-Rape-chain Friction.

Trusses: Introduction, simple truss end selution of simple russ, metands of Fe
Joint and methods of sections.

Eagzic Analvsis of Deterinimnt Benms:
Beam: Inlroduction, shear force and bending moment, different equancns of
equilibrium, shear force and bending moment diagram for statically determingd

Analvsis of Geometrical Shapes:
Certrond and moment of inertin: Centroid of plans, corve, aren, volome and

1
|
[
Bcims,
corposiie bodies .
v

R IF Mo\ g2

Mament of inertia of plane area, parallel axis theorem, perpendiculs: axis
theorem, principle moment of ineria, mass moment of inerdin of ciccular ring,
dise, cylinder, sphere, and cone about their axis of svimmetry.




B.Tech {Civil Engineering- 11 Year)

Introduction of Solid Mechanics: "
Simple stress and swair: Introductivn, normal and shear stresses, sress-sirzin
diagrams for dugtile und bnitle material, clastic constants, nme-dimer sional
loading ol members of varying cross sections, sirain energy.

v | Furc bending of beams: [ntroduction, simple benging theasy, stress in bemns of
different cruss sections. |
lomsion: Introduction, lorsion of shafis of circular cross sections, tengue und
twvist, shear stress due to forgue

Books and Heferences
L Irving H. Shaumes (2006}, Engincering Mechanics, 4th Editicn. Prentice Hall

2, F. P, Beer and E. R. Johnston (20011), Vector Mr.c.m.r':: for Fogineers, Vol T - Sutics, Vol 10,
Dynamics, 9th B ThH

3. B, . Hibbler (2006}, Engingering Mechanics: Principles of Statics and Dyvnamics. Peurson
Press.

4. Andy Ruina and Rudra Pratap (2011}, Introductior to Statics and Dhvnamics, Onlord Universtty
Press

3. Shanes and o (2006}, Engineering Mechanics, Pearson Educarion,

6. Hibler and Crupta {20107, Engineering Mechanics (Statics, Dynamics) by Fearson Fducation

7. Reddy Vijayxomar K. and K. Suesh Kumar{20110), Sinper’s Fngineering Mechznics

B. Bansal BE{20100, A Test Book-of Eapincering Mechanics, Laxmi Publications

. Khunni RS, (2010}, Engineering Mechanics, 5, Chand & Cu.

ML Tawval Ak (2000) Engineering Mechanics, Umesh Publicarions

|1, Stuength of Materials by Timoshenko and Y aungs, East West Press.

12, Textbock of Applicd Mechanics-Dimamics and Statics by Frasad [.B, Khanna Tablications.
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B Teeh (Civil Fll.ﬁiru,'q,'l'lnrr-l'- IT ¥Yeur)

BUILDING MATERIAL & CONSTRUC TIONS

Course Ohjectives:

I. Tounderstand the physicel and mechanical properties of construction materialzs and their
respective testing procedure
To Enow the butllding materials available in market for construction porpose and
Mudern materia’s

i o]

3. Tn leam the principles and methods to be followed in construction of variows civil
engineering sheoines.

4, To pain knowledge about doors, windows, plesienng, punting, damp pronting
scailllding, shonng, underpinning and to take suitable engireering messures.

T

Course Cotcones:
After completion of this conrse, the student will be akle w;
1. ldentify the refevant physizal and imechanical properties of construction materials.

2. Chouvse the modem constriction material appropriate lo the climate and funczonal aspects
of
2. the huildings,

4. Select the consfrucuon technique wm Be followed in brick. stone, masonry, concreting.
Nooring, roofing, plastering and painting elc.

Lt TII‘FII:i,':li ."'Iw.l.;'
. Lizvdwres
Study of common building Materials:  building  matzrials and  then 8

perfonmanve, economizs of the boilding materials. Bricks: Manufactring
proeess of clay bricks, classificalion of clay bricks. Properties of cluy Lricks,
testing methods for cluy bricks. Problemis of ciilonsscence & lime bursling in
bricks. !
Cement: Raw materials used, Process of Manutecturing, Chemical composilion,
1 | compounds formed and their cffcct on strength, Tvpes of cement, Uses of
cement.

Aggregate: Mineralogy, properties test and standard

Stones: Requirement of good huilding stone, characteristics of building stone
rand their taating. Common building stones, Methods of preservation of stanes.
Masonry: Stone & Brick Misonry,

Supplementary Cementing Materials: Pozzolona, (heical | compasidon and K
requirginents for uses, Netrsl and Amificial My ash, Surkhi, Metakaolin, Rice

sk and ash Pozzolona, pruperties and specifications for use in cunstruciion,

Lime: Manufacture of ime, classitications of limes, properties of lime.

Gypsum: properties of gypsum plaster, building products made of gypsum and

their wses.

Timber: Classification and identification of timher, F1|r|,d._|m:mul EnEm::mmg
frapertiz: ol tmber, Defects in timber, Factor affecting strength of J.||.b-;-:,|

"'.1";:_:-?*1.' e %ﬁ’



I Tech (Civil Enpincering- 1T Year)

| Methuds of seasoning and preservation of timber. Wood based products.

l Modern Materials Gloss, Tiles & Ceramics, Sealants for jeins: Sheets fo q
pitched rool coverings, Fiber plass reinforced plastic: Clav  products
Refrustorizs: Composite materials —ypes, application of laminar composites

T | Fiber toxrics- Mats and pads for earth reinforcement; Palvmers and resins for

| building repair. Glass: Ingredicnts, propertics types and use n constriction.

Insulating Malerials: Thermal and sound insulating material, desiruble oroperics
and tvpes.

Buildings: Components of building, area considertions, Construction Principle K
and Methods for layout, damp proofing, antitermite rexlment in boildings,
Verzcal circulation means: stair cases and their types, desiga and construction.
Different tvpez of floors, and Mooring materials (Ground floor and vpper Moo

i’ i -
™V | Wricks and S1NE MLSONTY construciion,

Dears and Windows: Constrection deizils, ovpes of doors and windosws and
| thew relative advantages & disadvantages. Types of roor and roof treatments,
Lintel sand Chhajja, Principles of bu:lding Flanning

Narural Ventilation, Water Supply and Sanilary fittings iPlumaing), Clectric B
_ Fittings. Heating Venlilation & Air conditioning {HVAC), Mechanical Lifts and
¥ | bscalators, Fire Fighting and Fire Protection of Buildings. Accestics. Plastering
and s types, pointing, Distemperiag, Color washing, Painting «1c. Principles &
Methads of bunldine maintenance.
Text and Reflerences Boolke:
1. Buiiding Materials and corstruction — Arora & Bindra, Dhanpst Roy Publications.
3. B. C. Punmia, Ashok Komar Jain, Acun Kumar Jain (2005), Building Construction, |axmi
Publicationz (I 1td., Mew Delhi, India
3. Building materials | construction and plenning by 3 MAHABOOR BASILA
4. Huilding materials by Duggal, New age Tnlernations.
5. Building eonstruction by PO verghese PHI.
6. Construction technology  vel -1 &2 by R chuddy, Longman LIE.
T. Basics of civil Fogs by Subhasl shander: Jain brotierns

NI'TEL Lectures Links:
L i’“'r]'l"'-"-'.-'.Flllﬂ.H-E.:ll-"t:uurstﬁ."ll.ﬁ [OTESS |

*  htpeiwwew nprelyidecs. in200 241 1bnilding-materialssand-constraction himl
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B.Tech (Civil Engineering- [1 Year)

Course G-h]er:tives-

[ —

BASIC SURVEYING

To understand the basic pringiples of sunveyving and differant methods of Surveying
To learm about Tacheometry, peodetic surveying and GPS surveying,

To know the tyvpes of erroes encountered in ditferent types ol surveving .

Arnalyze the obtzined spatial data to computz arzas and valuomes and draw ¢ontours 1o
represent 31 data on plane figunes

| Counrse Outcome -After completion el this ccurse, the student will be able ta

Deseribe the function of surveying and work with survey instruments, wke observatinns,
and prepare plan, profile, und eross-section and perform caleulations. Caleulate, design and

lavaut horizontal and vertical curves.
2, Operate a total station and GP'S 10 mewsure distance, angles, and to calzulate difforcnces in
elevation, Reduce dutn for application in 2 geographic information system.
3. Relate and apply principles of photogrammetry and GPS GIS for surveying
Umle Tupics M af
o Lectures
surveving: deétinition, divisions, clussification and principles of surveying. %
Seales: plein, vemnier, dingonal, plan and map. Linear measwrement: chain and
[ | lape surveying, types of chain and tape, ranping, abatacles and tape correction.
| Acemracy and errors: definitions, sources and kinds of ermors, application ot
probability for computation of errors, lows of weightz.
Compass surveying: Measurement of cireclions, Kelerence meridians, baaring g
and arimuths, local siircliom.
| Leveling: Methods of deteemining elevations, Direct leveling- hasic terms and
T definitians, prinziple, bookmy ang reduction of field notes. curvature and |
{-refraction correction, use of Automatic level, Digital Level, Vertical Control.
Trigonometric leveling: Accessible and inaccessible ohjeots.
Theodolite swrvey: Vernier thecdelite, Measurenents of horizontal and vertizal M
angles, ITorizontal Control, working of Electronic Theodalites,
Traversing and wriangulation: Principles of traversing by compass and
UL | theodolite. computations of traverse coordinates, nmired measurements
Contouring: Coatowrs, contour interval, horizontal egwivelent, characterisrics,
metheds and interpolation, use to prepare profiles.
Jechometry: Principles of stadia systems, subtense bar and tangential merhods. K
Elements of simple circuler curves, theory and methods of setting out simple
vircular curves, tranzitien curves- types and their characteristics, ideal trnsilion
curve, equanuns o vafous transiticn curves, Introductinn 1o verticel curves.
v

Principles and clu=sifization of triangulation systems, strength of fipures, satellite
sotsons, and tizngulation fizld wock Intreduetion 1o modern  surveyving
Instruments Technigues like toial station |
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B.Tech {Civil Engincering- 1T Year)

Fhotogrammetric Survey: basic principles, acrial camers, scale of a vestical 8
photegraph, reliel displacement of a vertical photograph, keight ol object from
| relief displacement, flight planning for aerial photography, selecticn of alutude,
Vo interval betwesn exposures, ceab and drift, stereoscope and stercoscopic views,
purallax cquatinns

| References: |

| Schofield, “Engineering Surveving”™ éfe, CRC Press Taylor & Francis Group
BC Munamia et al: Surveving Vol, L I, Laxmi Publicatinn

Bannister, “Surveying” 7e, Pearson Educaticn, Noida,

AM Chandri: Plane Surveving, Higher Surveying, Narosa Pub,

AK Dey Plain Survey, 8 Chand

SK Mgeal: Surveying Vol 1, 11

Chandra, A.M., Higher Surveying, Third Fdition, New Age International (7
Litnited, 2002

-4 O n Ju Taa b3

| NPTEL Lexiure Link:

*  hllpsinptelac.infeourses/ 105107121
» hbpsiptelac infeourses 1DS 10712112
»  haps:dnplelac.in/courses 103 1071577
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E.Tech (Civil Engineering- 1T Year)

FLUID MECHANICS

Conrse Objective

1. o familiarize with the properties of fluids and the applications of fluié mechanics.
2. Tofennulate and spalyee problans related 1o caleulation of forces in Mnd stroclure

tnferaction
To understand the concept of fluld measurement

Twpes of flows and dimensicnal anelyvsis,

iy e s

other.

LUimit | . Taopics

Cowrse Cholcomoes: :
Al the cod of thiz course the student will be able -

Understand e browd principles of Sueid sw@tcs, kinsmatics and dynamizs
Understand definitions of the basic terms vged in Muid mechanics
Understand classifications of fluid fiow

Apnly the cantinuity, momentum aod enerpy principles

Apply dimenstonal analysis

o develop the idea what will hapgpen when uid and solid body interact with each

Mo, ul
Legtures

Fluid aid continuwn, Physical properties of Munds, Rhealogy of fluids, Prossure-

density height relationship, mancmeters, prossure cn plang and curved surfaces,
centre of pressuee, buovaney, stability of immersed and floating bodics, flnid
missses subjected to hnear acceleration and uniforim eatation abost an axis.

Types of flud tlows: Continunm & e moleculor flows. Steady and unateady,
Lniform and non-uniform, laminar and trbalent flows, setational @od Drotatione]
flows, compressible and incompressible ows, subsenic, sonic and suporsonic
Hews, sub- critical, coiticel and supercridieal flows, one, two and three
dimensional flows, strenmlines, path lines, streak lines, stresun wbe, continuity
equation for 1-D, 2-D and 3-0F flows, circululion, stream function, veloeity
patential function, polential Jow: source, sink, doublet and half-body.

A

Equation of molien along a streamline and its integration, Bemoulli's cquatica
aml its wpplications- Pitol tube. orifice meter, ventetimeter and bend meter,
notehes and weirs, momentun equation and its application 1o pipe bends,
resislance o fow, Minor losses o pipe in szrics and parallel, power transmission
throiigh @ pipe. siphon, water hammer, three reservoir problems and pips
nzlworks.

I

Equativn of maden for laminar flow threugh pipes, Stokes™ law, mixing length

concept and wvelogily distnbution in wrbulent flow over smooth and rough
surfaces, Boundary laye  thickness, boundary laver over a flau plate,

displacement, momentim and energy thickness, Application of mor entunm

equation, Laminar boundary laver, mrbulenl boundery laver, laminar sub-lover, |

—t
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B.Tech (Uivil Engineering- 1T Yeur)

| separation and 1ts control. Vortex Flow: Free & Forced

Drug and KR, drag on a sphere. aercfeil, Magnus effect, Similarity Laws;
E i P & b
geometrie, Kinematics and dynsamic similarity, undistored snd distorled madal

L3 : : 3 : ;
studies,  Dimensional  analysis, Buckingham's Pl theerem,  impertan:
dimension bess numbers and their significance.

Belerences:

| Bools and References
I Hibbler, “Fluid Mechanies in ST Units™ 1/¢ Pearson Cducation, Moida

2. Fox & Donald, “Intreduction to T luid Mechanics™ Tnhin Wiley &S oms Pyt Lid,

3. Cengel&Cmbala, "Fluid Mechanjes™ TRIL New Db,

4. EEELI: “Introductory I'luid Mechanics™ Cambridge Universily Press

5 PuuehdGuttinger, “Fluid Mechanies" Cambeidge University Press

6. Mndi & Scth “Hydraulics & Fluid Mechanics” Stamduard Publications.

7. Gupla, “TFluid Mechanics & Hydreulic Machines™ Pearson Fdueation, Noida

8. tiraehel, "Engineering Fluid Mechanies”, CRC Press Taylor & Francis Group,

9 Janna. “Introduetion fo Fluid Mechanics™ 4/e, CRC Press Taylur & Franeis Group
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B.Tech (Civil Engineering- 11 Year)

BUILDING MATERIAL & CONSTRUCTION LAB

Experinemls
Tengion eseon mild steel and HY S0 bars
Cormpiession Lest on mild steel, cast iron and wood,
Torsion test e mild steel circular sections,
Bending Test on Wood Under two point loading
Shear Test on Mild steel- single and devble shear
Test= on Fine agpregutes — Moismire content, Specific graviey, Bulk density, Sieve
analysis and Bulking
Pests on Cumrse aggrepares — Absorption, Moisture content. specific gravity, Bulk density
und Bieve analysis :
B. Hardness tests on feerous and non-ferrous merals - Brinell's, Rockwell and Vicke:s

O W o s kel —
P et

| S
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B.Tech {Civil Engineering= 1T ¥ear)

BASIC SURVEYING LAB ' |

Experiments

S e

.

.
L0 Ta plot contour map of given ares

To prepare coaventional symbol chart baseé on the anedy of different types of
topogsaphival maps

To measure bearings of & closed raverse by prismaric con pass and 1o edjust the traverse
by graphizal methed.

T tind vul redueed Tevels of given points using Autoddumpy level.

T perform fly leveling with Autofdilting level

T study parts of a Vernier theedolite and measuremant of herizontal and vertical angle
To measure hosizontal angle between two ebjects by repetiionsreiteration methad.

To determine the height of a vertical strucrure (e.g. chimney’ water tank eic.) using |
wgeromatrieal leveling by taking observalions in single vertical plane.

To study varoas parts of Tolul Station and practice for measurement of distance,
horizontal and verticul engles,

Tar sel out a simple eireular curve by Ranking’s method.

Yoe =

£ 5 f;’“ o N w'ﬁ,}
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B.Tech (Civil Fngineering- I Year)

FLUID MECHANICS LAB

Note: Ensure 1o conduct a1 least 10 experimants from the list

Experiments

I3 =

9.

[

11,
12, To determing the hesd loss for o sudden enlargement
Tadeterming the head ‘oisfor a sudden Coatracticn

To verify the mo-nealum cqﬁatl'n'n-using th;xpr:rimtnu'.- set-up on inpact of jet 1
Ta determing the coefficient of discharge of on orfice of a given shaps. Alsa (o
determine the coellicient of velocity and the coefficient of contraction of the orifice
mouth pices.

Tu calibrute an onfice meter and study the variation of the co-effizient of discharge with
the Reynolds number.

Ta calibrate a Ventwimeter and study the variation of the co-officiznt of discharge with
the Revnolds number. < 3

To calibrate a bend meter and study the variatinn of the co-efficient of discharas with the
Revaolds number,

T draw a How-net using Electrical Analagy Method,

To study the transition from laminar o mdnlent fow and 1o deteomine the lower eritical
Fevnolds numher.

To study the velocily distribution i a pipe and also o compuie the discharge by
integraling (e velocicy profile. -

Jo study the varistion of fricticon factar, *F for turbulent Dow in commerzial pipes

To study the boundary layer velocity profile over & flat plate and to determine the
boundary baver i:ickness.

To determin: Meta-centi jc beipht of a given ship model,

ol 5 W
i

e



B.Terh (Civil Engineering= IT ¥ear)

‘ Cuantity Surveying & Estimation Lab
Experinients

I Estimation Of Buildingg Long Wall And Short Wall Mathed)
2. LEstimation Of Building{ Center Line Method)
1, Amalysis OF Rate For Concret Work
4. Analysis OF Rate For Srick Work
I Analvsis O Rate For Plaster Work
6. Estimate Quantity OF Reinforcement
7. Preparation For Approxiriate Hstimate For Road Project
4. Estimating Cost Of Building On Plinth Area Method
e N 5 e
e

bl et
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B.Tech (Civil Enpineerinp- 11 ¥Year)

L MATHEMATICS IV

Unit Tarpics : P, -|:-[
| Lectures
| | Partial Differential Equartions ] B

|

Drigin of Partial Differential Equatiens, Linear and Non Linear Partial Equations
of fiest onder, Lugringe’s Equations, Charpits methed, Cauchy's method of
Charoglenistics, Solution of Linear Partial Differential Equaticn of Higher order
with constant coeflicients, Eguations reducible to linear partial differential
eguativns with constant cocfficients.
| Applications of Puriial Dillerential Fouations: !
Classitication of hneur partial differential cquation of second order, Methud of
separation of variables, Sulution of wave and heat conduction equution up to two
dimension, Laplace equation in twa dimensions, Equations of Transmssion lings., '
Statistical Technigues T: &
Introduction: Mewssures ol central tendency, Moments, Momenm genarating
tumction (MGEF) | Skewness, Kurlosis, Curve Fitting , Method of least squares.
Il | Fisting of straight lines, Filling of second depree parabola, Fxponential cusves
| JLomrelation and Runk correlation, Regression Analysis; Regression lines of ¥ an
x-and x on ¥, regression coefficients, propertivs of regressions coctficients and
non lioedr regression.
Statistical Technigues T1: .
Ducability of conerely. Permeabicity of concrete - Sarinkage-plastic shrinkage
df_'.l-':l'lll'.‘: .‘iI‘IT'iII.k.iII:?.l: - Chemizal Hﬂﬂt,:i\\ = S:ip,‘,a[: atack af comnerelE siruclures -
IV | chloride attack, Alksli aperepate reaction., carbonetion, freezing ard thawing.
Carrosicn Curing und Methods of curing. Testing of hardensd concrete, {reep—
Tieclors alTecting crecp,
Statestical 'l'mﬂa'ﬂ'iq'u“ IT;
Sumpling, Testing of Tlypethesis and Stalstcsl Quality Control latroduction |
sempling Theory (Small and Large) , Hypothesis, Moll hvpotaesis, Alternative
v | hrpothesis, Testing & Hypothesis, Level of significance. Confidence limils, Test
uf significance of difference of means, T-tast, F-test amd Chi-square test, One
- way Analysis of Variance [ANOYA) Statistical Quality Control (SOQC) . Consral
Charts , Comtrol Chans far vardebles [ X and R Charts), Central Charts E:-e-I
| Mariables { p, np and C charts),
Text Buoks:
1. Erwin Krevszig, Advanced Engineering Mathematizs, 9thEdition, John Wikey & Soans, 2006,
2. P4 Hoel, 5. C. Port amd C, 1, Swne, Intreduction to Prebabilicy Theory, Liniversal Rook
Srall 2003(R ejarinl ).
1. 5 Koss: A Firsl Course in Probability, 6th Zd., Pearsun Educatinn India, 2002
4. W, Feller, An Tntroduc.ion te Prebability Theary and its Applicatianzg, Vol 1. 3rd Ed,
Wilew, 10468
Relercnce RBooks
' B.5. Grewal, Higher Engineering Mathematics, Khanna Fublishers, 151th Cdition, 20040,
[:=: 2.1 Veerarajan - Engincering Eh'Iar]m:nati-:ﬁ_ (toe semester 113, Tata MceGraw-Hill, . New

&
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B.Tech (Civil Enginerring- 1T Year)

Delhi.

2 REK Jain and SHK lyenger

> Advance Engineering Mathematies: Nasosa Publishing
Hause, Mewr Delhi
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B.Tech {Civil Engineering- Tl ¥ear)

L]

h:nnrw Objeciive

STRUCTURE ANALYSIS |

- Toknow the development of intemal forees and rezistance mechanism Tor ore dim

ensLnnal

ind two dimensinnal structursl elements. To anolyee and understand ditferent interna| Morces

and streszez induced die 1o represeniative leads on streciurel elem chls.

b-d

stresses an &n element and failure mechanizsms in mErerizls.
3. Toevaluate the behavior of tarsicn members, columns and struts

To enalyze and understund principal stresses due to the combination of two dimensioowl

Course Oulcomes:

L. To evaluate the sirength of various structursl elements intemnal forves such as Lo pression,

tension, shear, bending and torsion.

manufaciuring
3. To evalumte the behavior and stren gtn of structural clements under e scrion of
Stresses and thus onderszand failure concepts.

4. To understand the basic eomcept of analysis and design of members subjected
- _bending, shear siress.

2. Te suggest suitable material from among the available in the field of constuction and

compeund

arsion and

[lmie Topics

Mo, of
Lectures

Inireduction, Classification of Structures. Forms af structuwy, Loads & Forces
Cquation of sratic equilibrizm, Tnternul Forces, Idzaliznion of stiructure, Supporss
I | & conncetions, Free Body Miagram, Principle of superposition, Degree of static
indetesminacy, Depree of Kinentic Indeterminacy, Stability, Settlement of
Epspuris.

l

Displacements: Slope and defleciion of determinaie beem byv- Moment wres
i | method. Conjugate beam methed, Slope und deflection of beams & Fumes By
strain Energy Method, Unit Loed Method, Maxwell’s reciprocal &Begti's
thearem, Casigliana’s theorems

Arch Structure: Anelyvsis of three binged parabolic and circular Arches, Three
hinged parabolic arches with sUupports al the summe and different levels.
| Determination of normal thrust, radia) shear and bending imoment

Lincar uren, Eddy's thearem, spandrel braced arch, moving load & influence

| lines Jor thres hisged parabolic.

Tafluence Linc Diaprams: Rolling loads and influence ling diagrams for
determinate beams, Absolute muaximuom bending moment und shear fopge,

v i AT i :
Muller-Breslau's principal & s applications for determinate st tures,

Analysis of eubles: Introduction, Analysis of cables Structires with concentraied
and eontinuous loadings, FiTeot of Temperatuze upon length of cable
V| Sliffening girders: Analvsis of theee amged stiffening mirders

N i
A i . i I
Do e "\ P




B.Tech (Civil Engineering- 11 Year)

Text & Relercnce Books -

Basic Srucnual Analysis by C.5 Reddy, MuGrow Hill Publication.
Indeterminate structural Analysis, C.K. Wang McGraw Hiil Publicatior.
Structural Analysis-I, 5 SBhavikatti, Vikas Publishing Hewse Pyt Lid.
Structural Analysis A Matrix Approach, McGraw il Publication

du o=

- E Learning Link:
| 1. hiips:nptel ae indcourses 1057105105105 1 66,
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B.Tech {Civil Engincering- 11 Year)

Open Channel Flow

' Course Ohjective
L. Apply their knealedge of flaid mechenics in eddressing probiems n open channels.
2. Solve problems in wniform, gradually snd rapidly varied flows in steady state sonditions.

Caurse Oulvomes:
1. Studenzs are able 1o differentiate Setween pipe Mow & Open channe! Now
L. Stidemts ure able to understand differsnt types of flow in open stream.
3. Able to calenlate discharge of open channel.
4. Ablc o analyze GVF & RVF profile.

b
Pt Topics M, al
) Leciures
Basic concepis of Iree surtice flows, velocity and pressure distribitinn, Mass, &
1| energy und mometum prineiple for prismatic and nen-prsmatic channes
crilival, suberitics] and super- critical Lvpe of Hows. |
Critical deplh, conceprs of specific energy und specitic foece Chen's and &
Manning’s cquations for unifomn Ouw in open chanmel, Velocity distibulivn,
I | mest efficient channel section, compound zections.  Application ol specifie
; energy principle Tor interpretation of open channel phénomena, flow fhrough
vertical and horizaatal conlractinns,
Equatian of gradually varied flow and its limitations, Qow classifization wnd g
| Serfese profiles, iteprsiion of varied flow equation by analylical, srephical and
vurnerizal methods.
Mezsurments of discharge & veloeity — Venturi flume, Standing wave flune, B
1y Farshall flume, Broad crested weir, Current meter and Floats.,
Hydrauliz jump; Evaluation of (e jump elements in rectangular channels on | u
horizomtal and sleping beds, energy dissipater, apen channs] surge, ce erity of the
V| gravicy wave, deep and shallow water waves,

Text & Meference Books ;
I. Chow VT, “Open Channel bydroulics™ BeGraw Hill Publizabon
2. Subramanvu, K., Flow threy gh Open Channels, TMH, New Delhi
*. Ranga Raju, K.G.. Flow through open channels, M., Mew Delai
4. Rajesh Srivastava, Flow through Open Channels , Oxlord Lniversity Press
5. Streeter, VL & White E.B.. “Fluid Mechanivs™ MeGraw TTill Publization
5. Modi & Seth “Hydiaulics & Flnid Mechanies™ Standard Publications.
| 7 RK Dansal “Fluid Meehasics and Hydsaulic Machines™ Tasmi Fublication
& AR Jain “Tluid Mechanics™ Klannn Publicntion,
A Houghtalen, “Turdamentals of Hydraulics Engineering Svslems™ 2/ Pearsan Eduecation, Noida

MPTEL. Lecture Link: 2
"y T
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| =  htips:impicLac.in‘courses/ 1051010427
*  hitps:/inptel.ac.in‘eourses/T12 105171/
| *  hitps:imprelacinfconrses’] 12103249/
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B Tech {(Civil Engineering- [1 Year)

Concrete Technulogy . |
Course Objective

T pet the knowlzdge on quality of cancrere, Properion ingrediznts of Coneret: te amrive at
maost desizahic mechanical properties of Concrete durabilitv aspects, cosses of deleroration.
and repairing of concrete stroctures

Course Cuteomes:

1. Relate material characieristics and their infinence on microstructure of canercie,

L. Distinguish concrete behaviour based on its fresh und hurdened propertics.

3. lllusteate proportioning of differsnt types of concrele mixes for required fresh and
hardened properties nsing professional codes

- ——

| Unmit Topics Ml
Liecturcs
Cement; Munulactore, hasic properties of cement compounds, types and cement X

chemistry Hydration of cement Aggregates: minerulogy, propertizs, rest and
standards. Workability Factors alTecling workzbility and itz Measursment.

Study of SCM’s : Lke tly ssh, silica fume | grousd granulated blast fumace slag, A
metakaoling and Pozzolena . Admixtures - process of variaus stages of concrets, |

I | study of aecelerators, relanders, water reducers; alr enteainers , water proofers,
super plasticizers Foclors influcneing strenpth, WSO ratio, gelispace rui,
Maruriry concept.

Mix design: Principle of mix propartioning, ',:-rr;p-:.'tics related e mix design, 5
Mix design methed (15 method 2nd ACE method), Mix design of concrete:

I ; ; i
pucking density, Rhwology, mix design examples.

Durability of conerete: Permeability of conciere - Shrinkage-plastic shrinks e - §
drying shrinkage - Chemica. atrack - Sulphate attack of concrete structures -
chloride attack, Alkali aggregate reaction., carbomativ, {reezing and thawing.

IV Cimmasion Lll.l.l'iﬂ_E and Methods of I:I..Ifijlé, T|:5|_'i:'||3_ ot hardoned COTLEDee, Cpms

factors affecting creep |

strength concrele, High pe-farmance canarete - high strength conerete, high
¥ density concrere - light weight concrete - Fibre reinforced conerete - self-
compicling concrane - Pulviner concrene
|
Text Bools:

1. Neville AM. “Propertics of Concrele™-3th Ed., Long man.

2. M5 Shetty, Concrete Technology - Theory and Practice Published by 5. Chand and
Cempany, New Delhi

3. Kumar Mehtn: P oand Paulo JM., Mohleio “Concrete-Microstruciure, Froperty and |

Special concrete properties and their npplication : Study and uses of high | g ]

———
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B.Tech (Civil Engineering- 11 Year)

Materials”, 4th Edition, MeGraw Hill Education, 20] 2

4. AR, Sentha Kumar, “Concrete Technology™, Oxford University Press, Mew Delhi Dvew
Edition]

Heference Books:

L. ML Gambir, “Concrete Technolugy™, Metiraw Hill Edus ation, 2014,

2, WV Muyak, A. K. Jain Tlandbook on Advanced Concrete Tec hnology.

3. Job Thomas, “Concrete Technelogy”, CENGAGE Leaming . 2015

4. 18 4026 (20031 Code of Dractice Ready-Mixed Concrete

3. 15 262 {2002}  eode of Practice Concrete Mix Design.

6. Criteria for RMC Production Control, Basic Level Cenification for Production Cantral of
Ready Mixed Concrele-BM TP -

T Specification and Guidelines for Self-Compacting Conerete, EFNARC, Associnlion House

NPTEL Lecture Links
»  hipsfnptel acincourses’ | D3 1020127
*  hitpsztnotelac in/coursesd 105 1061 767
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B.Tech {Civil Engineering- 1T Year)

Environmental Engineering 1

Course Objective
L Tao understand the physizal, chemical & bivlogicsl propertics of watcr

L Toundersiand the population forecasting technigues
3. To understand the lavout of treaument planl and methods involved t treat the raw water.
4 Tounderstand the distnbution system, pipe joints & valves,

| Course Outcomes:
I, Smdents are able to identify the basic properiies of raw water.

students are able e ireal raw waler.

smdents are able to design filteration tank.

students arcable o understund the layout of reatment plant & basic functioning of anits.,

ol

1
-

Umit Vogdles “ai, nl
Lectures

Inportance and necessioy of water supphy :nginc:ring, Souives of waler, 8
Suitability of water, Choice of source, Types of demand, Population forecast,
I | Computation of quuntity of water, Fluctuation in demand, Facwors affecting
derund, Impuritics in water, Collection of watas sarnple, Phyasical, Chemical and
Bivlogical Tests, Mandards of quality of water

Ohbjectives of water treatment, Location of water reeiment plant, Layout of water K
treatment plant, Basic principles of working of weatment plant, Various stages of
Uealmenl of influert water, Functioning of Coupulation treatment plant,
Sedimentation, Filtration, Disinfection

IT

Types of pipes used for canveyance, Tiow juints, Luving of pines, Distribution 4
qp | Fvstem. Types of valves, Types of mewes, Pipe fittings and fixtures, Necessily,
Methods to prevent leals. Measures for conservation of water

Charactenstivs of water: Physiegl, chemical and biclogical standards. Theory, 4
Operation and design of aeration kvstem, sedimentation, ecoapulation. and |
Aocelation. Dezign of 2ach units

| Filtration: Slow and rapid gravity filter, muli-media filters acd pressure filters, u
Design of slow sand filter and rapid sand filter. Disinfect.on: theary e '
V| application ot chlorine. Miscellaneuus methods of water treatment- removal of

iron and menganese, lurdoess, fluorides, colour, taste and oo, dissolved
relals and zases |

Dt —— A e &
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B.Tech (Civil Enginecring- 11 Year)

| Text & Reference Bnoks: R
l. Peavy, Howard 5., HKuwe, Doneld K and Tchobasoglous, Cizarge,
Engmeenng” MaGraw Hill Education (Indizp Pyt Lid.. New Delhi
Garg, SK: Water Supply Engineering ¢ Environmental Frgineserne Vol — 1)
3. Nathanser.  Schreider, “Rasic  Ervironmental  Technology, Water  Supply.
Management & Pollution Control™ O/e, Pearson Edccation.
Metzalf & Cddy. “Wastewater Enginesring Treclment & Keose™, Tata Me-Graw Hill.

.
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B.Tech iCivil Engineering- IT Year)

Struclure An alvsis Lab

Experiments

o

o0 -d TR

- To determine Flexural Rigidity (EIy el o grven beam
. Tovenfy Maxwell's Beciprocal theorem.,

To find horizontal thiust ina tree-hinged arch and 1o draw influence line diagrams for
Horizantal Thrust end Bending moment.

To find horizoneal thrust in a two hinged arch and ta deaw influence: line dizgrams for
horizontal Thiwst and bending moment.

Tu [ind deflection of curved membars.

To find bar forces in a three members structusal rames with pin joinced bar

To find Critical load in Steuts with different end conditions,

To find deflections in Beam having unsyinmetricul bending

P ey & s



B. Tech {Civil Engimeering- [1 Year)

Hydraulic Engineering and Machines Lab |

Expcriments

L. Towerify the momentum equation using the experivtental ser-np an i, al jed
I Tndetermine the cocfficient of dizcharge of an orifice of a given shape & also determine

the coefficient of velucity and Lhe coe[Ticient of contraction of the eritice meuth picac.

3. lo calihratz an orifice meter and study the vasztion of the so-elTicient of discharge with
the Revnold: number.

4. To calibrate & Ventweimeter and study the variation of the co-elficient ol discharge with
the Revnobds numbser.

A. Ty calibrate a berd meter and study the vanation of the co-efficient of dischuree with the
Bevuolds mumiber, -

. Todraw a flow-net using Electrical Analoay Mathod.

7. To study the transition from laminar to turbulent flow and o determineg the lower critizal
REevnold: number.

8 To sludy the velogiry distribution in & pipe ard also to compute the discharge by
imtegrating the velocity profile
9. Tostudy the variation af friction factor, ' for swrbalent Mew in commere:al Qimss.

10. To study the boundury layer velocite profile over a fas plate and to detenmine Lhe
poitndary Lyer thickness.

1. To determine Meta-centiic heighl of a giver zhip model

12. Tu delerming the head loss for a sudden enlargement 13, 1o determine the head loss for a
suddesn Contraction

P W\ e B gy
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CONCRETE TECHNOLOGY LAB

Experiments

.TL‘E-“Tirlg el cement: Cunsislnn-;-'_-:.,.::l;cncas_ sﬂtir[.g_t[u-t-.uﬁlﬁc_cmz':i.n.u'iljr'. Soundness and
strength.

Testing of finc aggregate: Specific Gravily, sieve analysis and zening, bulkiag of fine
agrezale, bulk densily, silt content.

Testing of conrse eggregate: Speeitic Gravity, siove analysis, bulk density, flakiness

mdex, elongation index, water absorplion & ineisture conient, soundness of aggregate.
Conerete Mix deaign by ACL 211 1-9] method, 15 code method as per [0262- 2007 & |
4586-2000, DOLE method

Tests on Conerate- Workability rests = Slump cone test, compaction factor t2st, Vee-bee I
consistemeter test, flow able lest, strength tests- compaessive strength, lexural srrengl,
split tensile strenan.

Effects of Admixture - Aceelerator, Retarder, Super Plasticizer.

Nondestructive Testing - Rebound Hammer 1. 51, Ultrasonic Pulse Velocity test
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Course Objeclives:

GEOTECHNICAL ENGINEERING

The siucents are expected 1o be able to demonstrate the following knowledge. saills, urd attisdes atter completing
s soiirss.

ad D —

Analvze the soil for enginecring pasamctars.
Caleulare and analyze the stoess on sail and 2e zble to draw the stress path,
Analvze the affect of flow of Muids through sodl.

1. Understand warious bearing capacity determination technigues.

| Course Craleomes:

I, Teleam the basic chginegring propertiss of soil,
L. Toknow the application of soil edraulics.

3. Tounderstand the stresses induced in sl

4. Toleam the effect of lona term leadiag (i soil.
A, Design the footing rest on soil medizm.

Module

Tupics

Mo, il
Lectures

Urigin and classifieation: Preview of Geatechnical field problems in Civil Enginesring,
Seil [ormation, barspest and depesit Seil composition, Hasic definitions, Weight
wolume relationships. Clay minerals, ¥oil struclure, Index properties, sensitiviy and
thixatropy, Particle size analysis, Unified amd ndian sunderd soil classi ficarion system.

1

= L8

&}

s0i Hydraulics: Stress conditions in soil- total, effective and neutral stresses and
wlativostups. Permeahilicy - Tharoy's Low, hydmulic conductivity, squivalsat hvdrauliz
conductiviry in stralilied soil. Scepage, Tow nels, ssepaze calculation from a Mow ned
low nets in anisatropicsolls, seepage through carth dam, capillanty, critical hydraulic
gradzent uné quick sand condition, uplift cressure, piping:

v

o]

Soil vumpaction, water content-dry unit weight seletionships. Factors controlling
compactivn. Field comaectinn cquipmens: feld compaction control, Froclar needls
rzthid.

Consolidation: Primary and secondary consolidaton, Terzaghi's one dimensional theory
of consolidaton, Conselidation tesl, Nonnal and Over Carsnlidated soils, determinnton
of ceefficient of consolicadon

Shear Strength: Mohr-Coulomb  failune criterson, shear strength  parameters and
darermination; direct and tri-axial shear teat;, unconfined cuopression (esl; pore gresswee,
Skempton’s pore pressure cuellicients. En-h pressure: Classical theerdes, Coulomb and |
Rankine's appreaches for fiictional and -0 seils, inclined backfll, Geaphical methods of
earth pressure determinztion, Stabilite of slopes, Culmen method & Method of glices,
Etability munber & charl

v

—

Sub swrface strsclure: Bearing capacity of shaliow foundations, SFT. Phule losd esg
Lifect of water table, Deep loundations: Types of piles, Satic and dyramic formulae,
Mepative skin frictior

Suggcsied Readings:

lexi & Heference Bonks:

1.
d.
4.
A

1.

1. V.M.5. Murthy - Soil Mechanics and Fewndaton Engineering ¢ Fifth Edition)

K.R. Arara — Soil Mechanics und Foundation Engineering

Marzsinia Ran, B T, “Soil Mechanics & Foundation Engineering”, John Wileyw 8 Sons.
Adum Bingh — Modem Geatechnica! Eogtnesring

R.C. Punmia -Sail Mechanies and Faundation Laxmi Publicalion

E Learning links ;

E-Leaming Link hojs:nplelacin'conrses’ | b5 05/ 105 105 LG8 o

o
Ty ;r a
D fnt=— N T A

'
oy
k)

£
The™

b



DESIGN OF CONCRETE STRUCTURES I

Course Ohbjectives:
The studens are expeeted o be shle o demonstrute the following knowledae, skills, dnd attivudes aftz
coinpleting this course.

I, Undersiand the stress Biroir 2ehaviour of concrete and reinforced concrate.
Drzzign vasios strectun] merchers as per LM theory
To mderstand flexural Sshear behaviour of heam, eolumn and slab
Tor amalyee the behaviour of axial loaded srceture.
Toanalyze the members for servicenbility.

Lol b

Course Chotemmnmes

[. Tocaleolate the basic material propertica.

Tr leazn the theores of desicn philosaphics

Tn kner the beam and slab desior.

To dasign the axially leaded membears,

To apply the serviceahility cleck in variows struciure.

i

- - —_—— = = |
Flodule Topics Mmoaf
[ Lectures

| Introduction to 'l.-i.:.n-l:lll..l::i-:li::Eign Philosophics and u:-j.&.ulll_;:lliq_-||:':.j:E: Limil State Dresign, | 1]
Fartinl Safety faclors, Characteristic load and stength. Sreess Dlock parometers,
I concept of balanced section, under remnforved and over reinforced scotion. Method of
Recrangular Singly and Doubly Reinfarced Sectivns, Design of Rectangular Singly
and Doubly Reinfurcel beums, T-beams, Lheams by Limit State Design Method _
"Behaviour of RO bewm in Shear, Shear Strength of keams with dnd without shear (4]
reinfiorcement, minioum and maximunm skeer rrnforcement, design of beam in
I shear. Introductian o develapmant lensth Anchorege bond, flexural mond. Failuse of
beam imder shear, Concepr of Fquivalent Shear and Moments

Design of onc way, One way amtinesus and caniilever solid slabs by Limit Stete | 10]
1 Design Method, Desige of ROC staircages, Desipg- of 1we way slabs by lirit state
method. Servicenbility Limit States, Control of deflection, eracking and viboalons.

Desigry o Columns by Limit Stare Tiesign Method- Effective height of columns, H
Mssumplions, |

v | Minimum cecenttciny, Shor column under axial compression, reguirements for
| reintorcement, Celumn with helical reinforcement, Short column under axdal load

and uni-uxial bending, Design of columng under bi-axial loading by Design Chans,

structhurl behaviour of footings, Design of isolated footings, combined rectamsglar [8]
v ind trapeasidal footings by Limit State Method, Deslan of steap footings, i

Suggested Rendings:

Text & Heference Books:
. Reinforeed Concrete Diesign by =, L. Pillet & D, Menon, T M.H., Publication
1. PReinforced Conarete -Limin State Design by A, Ko Jain Mem Chend é& Bros., Roorkes.
4 Remnicoced Concrete Yol. - I oy H.1. Shah, Charctz Pubslisher, Gujaral,
4, ROC Desjos (Henforced Concrate Strucwres) by 3.0, Pomemia, Ashoka Kumar Jain and Aren
Kusay Faim, Lasoon Publishers, Mew Dielhi,
Reinforeed Concrete Stractures by B Park ard [‘:‘!I:|:E}'
6, Buresw of lndian Starducd 13 455-2000

n

E Learning links :
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STRUCTURAL ANALYSIS-11

Course Objectives:

Ihie stizdemts are exsecied 12 be able to demonstraie the follawing knowledpe, skills, arad amiundes afler completing

[ % vourse

| Tounderstand the coneept of static and kinematic indererminacy

| i s e B

Ta leam various method of analyzing indelerminate simciures
Ter drawe influence lines for indetermizate strocne

Te understand the concept of Plastic Aralysis

To apply the concept of FEM

Course Duteomes:

1. Telzam the degree of Ireedom in suuemures.

To know the analysis of indelerminale structure

3. Te draw the ILD of various sirusiurs
4. Te lezgm plastic binge application

3. Analyze the siructure using FEM techrigues.

Modulc”

Topies Mo, af
Lectures
Analysis of fixed beams. Continuous beams and simple frames with und withour B 18] |
i trenslation of joint, method of Consistent Deformatior, Slope Deflectiion method, z
tMoment Distribution method. _
- Muller-Breslau's Principle and Itz applications for drawing influence lines for [%]
i telerminate beams, Aralvsis of o hinged arches. Influznce line disgrams for
- maximum bending moment, Shear fore: and thrwst,
Suspension Bridges, Avalysis of cables with concentrated ond continuous loadings, [8]
I Bzsics of two and dhwee hinged stifleniyg girders, Influcnee line dizgrams for maxinum
| bending moment and shear toree tor stiffening ginder.
Bisics of Force and Displacemen: Matrix mathods for teames, ang frames. ['5-|
I |
Pazics of Plastic Amalysis, Applications of Stalic and Kinematic theoremn [ur Plastic 5]
i Analysis of Beams and Frames,

| Suppested Readings:

Tesl & Heferenee Fools:

1. Juin, A K, Advanced Structural Analysis, Nem Chand & Bros | Roarkee,

2. Hibbeler, R.C. Struclurul Analysis”, Tearson Prentice Hall, Sactor 52, Noida-201309
3. . 5. Reddy “Structural Analysis”, Tata Mc Graw Hill Publishing Contpany Limited,
4, Wang, C. K.~ Inlermediate Srrucisral Analysis™, TMH Baok Fubkizhing Company

3. Thundavabdoarthy, T.5., “Structural Analysis™ Oxford 1 Itiversity Press, Mew Dl

F Learning links :
1. g nelelacanecoueses! LS |35 195 05100

‘ 2. Ulps -npvel ae infcnnrses |05, 0 1005 | (il
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WASTE WATER ENGINETRING

Conrse Cllyjeclives:
[he studerts are expeeted 10 he able to dermanstrite the follewing knonwledge, skills, and ani
this wawse.
I Lnderstand various tvpe of waste water
[ewina of wasts waler treatment planis
Various lecrmique of designing treatiment plant
To leam the disintection lechniques.

L ek el

Course (loommes:
I. Toleamn the types and parameters of woste watzss,
T T know the physicchentical propertics of woste

1. Tolean the reatmest process of virious urnils

| 4. Tolearn the seconaary weatmenl process,

Mlodule

aller cdmpleting

Topics

Wi of
Lectures

| Litraduction: Wastewates Tl and ifs characleristics, Waslewater colleclion systems.
Extimation and variation of wostewster lows, Problems of industrial wistewamers,
Sampling, Prefliminary, primary, secondury and teriary Waste wiler [fealmanl Trusesses,
Theory amil design of sereens, grit chambers sedimentation, congulatinn, Nocculation.,

8]

1

Fhysico-chemical and molugival teatment strategies and their evaliation. Theury uf
activated sluege. process (ASP), stended acration systems, tnickling filters (TF)
asrated lapoons, stebilization ponds, oxidation ditches, sequentizl batch reactor, rolating
_ biwlogical somtactar, de.. Mloss hislancing in ASP and TF amid et design,

[5]

(KL

v

Anacrobic lreatment process, Ffees of pH, remperature arnd other parameters Jol
anaerubic Trestiment, Coneept of anzerohic sontact precess, anacrobic filter, snessubie
fiseed il reactor, (uidized bed and expanded bed reactins and upflow anacrebic sludpe
blanket (UASR) r2actor.

Indian s=ndards for dispoznl of trested wastewalzrs on lond arud in natural sireans,
Apricultwl irigadon, Grommd water rechurge, Tielied wastowntes recliniation and
rense, Introduction to deckweed pond, vermiculture and rool zone tzchnalugy for
wastewater treatrent, Special treatments, Recent technologies of reamerl,

f6]

¥

| Srudy on wastewsier peneration poinis, waslewiler characlerisiics, pracess fow sheets,
| treatrent scheme for tannery, sugar, textile, steel, distillery. paper’ pulp and oil refinery

ngustry waslewsater.

Peavy, H

Suggested Rendings:

Texr & Reference Buoks:
award 5. Rowe, Donald B, Geoege, “Eavironmental Engineering” Meliraw Hill Sdueation

Garg, SK. Waler Supply Engineering (Environmental Engineesing Yal T

Al il

Ruo, MW, & Dutta, A, “Wastewater Trsument™, Oowtord & 1131 Puzlishing.

F Learning links :
1, htpsvnptelus mcoursag KIS 0305103 | T8:

2. hipseogotelac infeourses IO 0605 | Gl ] LY

Matharse: . Schneider, “Rasie Favironmental Technology Pelution Pearson Education,
Metcall & Eddy. “Wastewate: Enginesring: Treament & Rewsc”, Teba el e-Giraw Hill
are, % K “Eovironmental Enginezring val. I (Sewage Dizposai and Adr Pollotion Bnginearing)”
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GEOTECTINICAL ENGINEERING LAB

NOTE: Smdent will have wo perform any 8 out of the listed experiments kel

List of Experiments

1. Dretenmination of water content of a given moist soil sample by
(13 oven drying method, (i) pycnometer method
2. Drerermivation of specific gravity of a given soil sample by
(i) density bonbe, (i) pecnnmeter methaod
4. Determination of in sity dry density of soil mass by
{1} core-cutter method, {ii) sand seplacement method,
4. Determination of relative density of a piven ol sample.
3. Determiration of completz grain size distribution of @ given soil sample by sieve anolysis and
sedimentation (hyvdsometes) analvzis.
6. Dxtermiration of consistency limits {fiquid, plastic sl shrinkage 1nits) of the sl sample used in
- CXPCTimEnt no. = (grin-size analysiz),
7. Determiration of shear strenpth of 5001 by Direct shear test.
8. Determiration of compaction charmcedstios (OMO & MDD of 2 given soil zample.
9. Determiration of permesbility of a remouldzd soil samplz by constant head &for Slling head
rneLid,
10. Determinarion of consolidation characteristics of & remoulded soil sample by an odomeler test.
_ 1).Determination of chear srength charactesistics ol a given sl sample by U/ test fram Tri-
uxial Compression Machine,
12, Retrieving soil samples and conduecting SPT lests by advancing borcheles theough hard-held avger,

P o .
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ENYIRONMENTAL ENGINEERING LAB

NOTE: Stucent will have to perform any B oul of the bsted experiments balaas

List of Experiments

Detarmination uT[urh?il_v end conductivity.

Detzrmination of pll, alkalinity and acidily,

Dietzrm ination of hardress and chlorides.

Detzrmination of residual chlorine

Diztzzmination of MY (Maost Probable Murnber) of coliforms.
Memsuramerd of SPM and PRIG with bogl voelume sampler,
Measurement of sourd Iewel with =pund level meter.

. Detzrmination of toral | suspandad ard dissalved solids

Determination of BOD.

- Dretermination of CUHD

- Uizrminabion ol geldalll nitrogen.

« Determinatinn of fooeids

. Determination of optimum dose of congulants by Jar Test Apparatus.
» Tield Visit of Water! Sewege Treatment Plant of a nearby area.

Nl
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COMPUTER ADDED DESIGN LAR

NOTE: Student will have o perivmm the “E-i:clj-':}'ij.'lﬂr[rllbﬂ[h Ao
|

List of Experiments
1. Working «on Latas Version of ANALYSIS SOFTWARE LIKE ANSYS , ADINA | MISA,
MATLAB/AUTO CAD-ID
2. Working on Latest Yersion of DESIGN SOFTWARE LIKE 8 1AA PRD ! STRUDS ¢ SAP  ETAB
| STRAP
3. Working on Latest Version of GEOTECHNICAL SOFTWARES Jike GEC-5 / PLAXIS

.

P oo, W
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STRUCTURE ANALYSIS LAR

S

b

w o

NOTE: Student will have w perform any 8 out of the lsted experimens below:

List of Experiments

Todetermine Flexural Rigidily (ED ol a given beam

To verify Maxwell's Reciprecal thearem.

Te find horizontal thrust i g thres-hinged aech and 10 draw influznez line diagrams for Hodzoatal
Thrust end Reading moneni

Ta find horizontal thrast in a twe hinged arch and @ draw infleence line diagrams for bedzonil Thense
and bending moment.

Ta find deflection of curved members,

To find bar forces in a three members stuctural frames with pin jointed bar

To fond Critical lesad o Sirurs wath chilferent end condions,

To find deflections in Beam having unsymmctrical bending

T AN & ¥ e

e
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QUANTITY ESTIMATION AND MANAGEMENT LAl

i P (. S

List of Expermments
Study of DSR, CPWD specifcations and WAL
Cstmaticn of quantities for any ene of the Tollowing: Building! Septie tank Waler supny
pipe nes oGy
Preparution of Bill of Quantities (0O} for above project.
Practice on open sourcs project maragermen! soffwise £ MY Project Primavera software for
same problem.
study of any full set ol lender docements (Tnstitite shall provide the set from copoing!
completad tenders).

-
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| DESIGN OF STEREL STRUCTURES

Conrse Ohjectives;

* The smdents are expected o be able w demonsizate the following knowledge, skills, gad attiudes afier completing this.

CLLISE,
| I, Analvaiz and desipn af steel stractre
2 Diesign of bolied and walded connections.
3 Analysis and design of axially Joaded ension member. axially londad column,
4. [hezign of lacing and barten system, design o slab base Sundadon

Course Ohutcomes;

| Tor know the basic properties of sieel and 1o understand the hehaviaur

2. To knoww the ditferent stee! stmctine anmalysis and design,

3. Toknorw 1he desipn and aralysis of angle sections, bolted & welded connectian,
4, To understand concepls of strenpth and atiffncss considerations.
> Analyze, and design the riveted and bolted connections,

; Module Topics

-

Mo aof
Leviures

Introduction. Advantages of Sicel as 2 Suucral. Material, Missdvaniuges of Steel g5 a Struetiral
Matcral. Structural Steel, Stress-Siran Curve for Mild Steel, Rolled Steel Sections, . Lacal Bucklng
of Plate Elements. Intraduction, Limil Slates ior Steel Desion, Limdt States of Strenzh, Limit S1aizs |

of Serviceabiliy, -
Bolled Connections, Types of Bolts, Feilore of Bolwd Jlomls, Specification for Rolted
Joints, Bearing-Type Connections, Priding Actien, Tensile Strength of Platz. Lificiency of the Tnint,
H Design of eccentric bolted conneerons. Simple Welded - Connections: Tatradusiion, Symbols,
Welding Process, Weld Defects, Inszection of Welds, Assumpliors in the Analysis of Welded
oinrs, Welds, Design of Fillet Welds, Design of secentrie welded monnesctions.

[8]

&

Tatroduction, Types of Tension Members. Wet Sectional Aren, Ellectve Mot Arca, Types of Fmlure,
1] Dhegign Strength of Tension Mambers, Slenderness Ratio (), Displasement, Design of Tension
Member, Lug Angles, Splices, Gusset Plate, Working Lond Design.

[E]

Introductzon, Effoctive LBEEIJ‘.. Slenderness Relie (A). Types of Sectons, Types of Buckling,
Classifization of Cross Sectons, Column Formiuks, Design Strengch, Design of Acially Loadsd
Compression  Members, Built-Up Columnsi Lasieed Columns), Lacing, Battzn, Compression
Member Composed of Two Components Bick-to-Back S plices Diesign of Column Bases.

Belaviour of Beam in Flesure, Seetion Classification, Lateral Stability of Beams, Lateral- 1 orsiona
Buckliag, Bending Sirength of Beams, Laterally Supported Beams, Laterally Unsupparred Begrs,
Web Buckling, Reanng Sirengih, Web Crippling, Deflection, Design Provedure of Rolled Beams
Beuring Plales, Effect of Holes in Beam, [ntroduttion to Plate Girdes, latraduction 1o Ganry Girder

[y

v

[%]

Sugpesicd Readings:

Text & Heference Boolis:

| |, Dezign of Steel Structures by W 3ubramanizn, Oxfoed UniversityPress

- Limit Stale Design Design of Steel Structures by KSSairam, Pearson Eéucation
Dresign of Stee] Structures by SRamumurthar, Drhanpar Rai PublishingCompany

- Design ot Steel Stiuctures by 5.1, Duggal, Uata MegrawHi%.

- 2leel Sructires by Rober: Englekick, HohnWiley & sonsine,
Llesigr of steel structures by WillamT Sepni CFNGAGE Leamning

-Swuctural Steel Tesipn By DMacLaughiin,CENGA GELearning

F= pd b2

o= -8 LY

E Learning links -

L 1. pupssinpiel acin'couses [0S 105 162 : . "




DFESIGN OF CONCRETE STRUCTURES-11

Cuurse (hjectvis:

The shudents are expected tw be a3k W demonstrate the following know!edge, skills. und altiudes 2fer

[nis course,
|, Undersiand and desipn Flas slas
? Linderstand vanous compenents of retaining wall and design in
3. Learr the design of liguids retaining sirecture
4. Understand the concept of prestrass

Course oubenmines:

. Tolearn the design of flar slab,

Z. Tolmow the forces acting on retaining well |

3. To lean the design of various liguid retaining structuze.
4. To bzarn the process off pre sinssing.

ST, P
crm ety

Muodule - Topics Mo ol
| Lectures
I Flat slab: nature of sinesses in flar slab with or without drep, coefficieats for design ol | (5]
flat stak, Reinforcement in flat slab (15 Code Method), B 1
| Blruciural behaviour of retaining wall, stability ol retairing wall agains: overtaring @ nd 1]
] sliding, Design of cantilever retamning wall by Timil Stote Method Concepr of '
counterfan Retaining wall !
T Introduction, Desin Philesoply, [ype of Tanks, Components of Tank,Design & (%]
detuiling of Undergrourd Rectangular and Circular Water Tank .
v Design & Detailing of Elevated clrcular d& rectangular RO waler wnks., Design & [5]
| Detiiling [nke Tank )
Presiressing: Advantage of pre-stressing, Methods of pre-aircssing, Losses in pre-smess, [5]
v Analysia of simple prestreszed rectungular section
Supgested Rendings: = F=———

Teul & Reference Books;

I Keirtorced Concrele Design by 8, U, Pillai & D, Menon, T.M.H.. Publicarian

2. Reinlorced Conerece -Limit Stete Diesign oy A. K. Jain, Nem Chand & Bros., Roorkes.
. Renlorced Concrere Vol. - 1 by H.J, Siah, Chornwar Publisher, Gujzrat.
4

RCC Designs (Reinforced Concrese Steacdures) by B.C. Punmia, Ashoka Komar Juin and Aras Kitar

Jain, Laxem Publishers, Mew Delhi.
A, Reinforced Concrete Structures by R. Park and Pauley.
fi. Bureau of Indian Standard IS 4 56-2000
7. Reinforced Concrete Structures by R. Pack and Pauley,

E Learning links :
L. hotps:aetelacincourses T 0T 0S 105105 )5
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INTEGRATED WASTE MANAGEMENT

r Course Oljeclives;

The students are expected to be able w demonstrars the {ollowing knowledge, skills, ardd ullitudes aftsr completing
| this courss

| Te understand the fundzmental and municinal salid wast: manage Manzgement syslams

2. Toapply varicus disposa. methods of solid wisis

3. Clear idea about management and disposal o demalit-on waste
I 4. Develop critenia to classify Fowasie

Cowrae Chuteomes:
To know about the classifouiion of was:c,

2. Toknow the disposal of various waste _
2. To learn the demolition waste znd disposal. ,
| 4 Toleasn the L waste and (heir disposal,
| Madule Topics N ol
: = - Lectures
- | Tntrodduction: Solid Waste Marsagement- Defivition, Concepr of 4R= [Teduce, r2use, [&]
I recycle and recover) of waste mamagement, Eloments and [ssussof & wisle MENACEMent
system, Integrated Waste Manzgement [lierarchy. Wasle-lo-Energy and Land filling.
Review of wasle managemen| under Swachh Bharat Mission and Smart Cities Promam. ]
I Municipal Solic Wasre: Waste Compasihion and Quaniiies, Collect on Iranspertadon g}
] Segregation, and Procossing, i '
- Dispazal of Munivipal Solid Waste: Landfill, Biochemical Processes and Compostig, [5]
I Energy Recovery from Municipal Sclid Waste. Municipel Solii Waste (A=W
Boles 2001 &
v Conatriction end Demelition (C&D) Waste Management: Overview, Companenes: [6]
T CE&D Weste Managemea: Rules 2016, Reneficial Reuse of © & D Waste Malerizls - |
Flectronic Waste (E-Waste) Monagement — [ssues anid Siaius in India and Globally, k- 1]
v Waste Managersenl Rules 2006 and Management  Challenges Hazardous  ‘Wastes:
Deefinition, Clussification, Bizk assessment, Transporlation of hasardous waste Current
L Managemeat Practices: Frvironmental Audil, Conrzinment, Remedial altematives

Suppesied Readings:

Text & Reference Books:

1. George Tehwbanoglous, Hilary Theisen wnd Samusl A Vigil, [ntzgrated Selid Waste management,
Tata MoGraw Hill

2. Ramachandra 1.¥. Management of Muricipal Solid Waste, 2009: By The Energy and Resource
Insritute, TERT

3. Rasikumar, K, Gopi Kiishnu, Banoop, Solid Waste Muragoment: 2009, PHI

4. Mapual on Solid Waste Manzgement. prepared by The Central Public Health and Environmenal
Engingering Organization{ CPHEE, Tndia

3. Construction snd Demolilion Waste Management Rules, 20156, MoFT &0

E Learning links :
L. hpesimpne] i cograes| el L Kk D S T
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TRANSPFORTATION ENGINEERING

Course Objectives:

e studcenrs gre expected o e uble to demnnseeare the followis
this course.

2
1

5

2
=
3
3
i

- Lo learn the design of flexible and rgid pavements
Cowrse Crutenm es;

T learn types of roads,

Toanalyze the problems of 350 and OSD.

To learn the desipn of sigmls.

|'o bearn the application of mad design

L nderstand the principles and practices in ransponatior Engiteering

To learn transpartation planming and Land e planming, sconomics, and master plar
ldentafy and solve transporialion problems.

4. Tolearn the design process of curves and signals

B knowledsee, sialls, zmd wicgdes afer eoam pleting |

Module | Topics

Introduetion: Role of I ranspartation, Modes of Transportation Llistory of road
development, Rozd types and pattern, Nagpur roed plan, Bambey road plan & 3rd 20
Year Road Plan, Factor: Controlling the alignment, Survey for route ocalion.

ool

Lectu
[&]

res

Geometric Tiesign (IRC:73-Lalest revision): Cross sectional clements, camber,
shoulder, sight distance, horizanal survee, super elavation, extre widening, traqsition
clirves and gradient, vertical curves, summil und valley co-ves.

EE

delzy and O-D study, PCU, peuk hour factor, pirking study, aceident stedy and analkysis,
trafiic capacity, density, traffic cortrol devices: signs, [sland, signal design by Webser's
and [RC method . Intersection at grada and grade separated inlersections,

[v

Traffic Engineering. Trullic Characteristics, Traffic studics on flow, speed, travel tine - |

16]

Highway Marerials: Properties of Subgrude. Apgregates & Binding matenals,
Variois tests and specificetions, Design of Highway Pevemen, Types of
Pavemznts, Design factors, Design ol biturminaus paving mixes: Dasign of Flexible
Pavemant by CBR method (TRC @ 37 Latest revizion], Design of rigid pavement,
Westespnard theory, 1oad and fempmatore siresses, joints, 1RO method of rig il
pavement design (IRC:58-2015)

Highway Comnstruction: Construclion of Subgrade, Water Boung Macud am (WBM), Wer
mix macadam (WMM), Granuler Sub Bese {GSB), Tack Coat, Prime Clont, Seal Cost,
Surface Dreszing, Rituminous Macadam (B3, Semi desse biluminous poemeEene (50RO
and Bitwminous concrete, Dry lean conerete (DLO)L Cemen: Canercte {2CY roed
vonstruction, Ruller Compacted Concrete Roals

Sugpested Readings:

l&]

Text & Reference Books:

1.

2,

Fed

Bhanma 5. K., Justo CEG, &Veer
Roorkes.

Khamia 5, K., Juste CE G, & Vecraragavan A, “Higlwiay haterials andPavement
Chand and Hros | Roorkes

LI Kadiyali, Transzontation Engineering, K hasna 2ublication

E Lenvrning Haks ;
b cnpielae ycouraas 108101 10510 10K
e Cnple e, imsGites’ 1EE OS] 105 |05 107

.

f":'r,;

ragavan, A, “Highway Engineering™. Mem: Chand and Rros.,

Tesling™, Nem

. s I l..'!}_.r
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TRANSPORTATION ENGINEERING LAR

NOTE: Stadent will have to perform any § out of the listed ex periments bielow:

List of Experiments

H h

= m o

To Determine the Craziung Yalue ol Coarse Aggrepates.
To Detzrmine the Impact Value of Coarse Aperagales,
To determine the Flakiness Index and Elongation Indes of Coarse Apgragies
To determine the Los Angeles Abeasion Value ol Coarss Aggregates.
o determine the Swigping Value of Coarse Aggrepgates,
To determing Lhe penetration Valie of Dilumen.
P determine the Soflering Poin of Bitumineus matenal,
To determine the Ductlity Value of Biluminous meterial,
To determine the Flash and Fire Point of Bituminonis material

o]

g
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L:"'FﬂTI"..' sindent will have te perform the listed experiments belmw;

STAADLAR

List of Experime iis

[2¥ ]

Working on Latest Version of ANALYSIS SOFTWARE LIKE ANAYE . ADINA | NISA,
MATLARAUTO CAD-ID
Working on Lutest Version of DESIGN SOFTWARE LIKE STAAD PRO - STRUDS / SAT ¢ ETAM

{ BTRAP
- Workiag un Lalest Ve on of GLOTECHNICAL 501 TWARES like GEN.S ! PLAX]S

| L

Ny



B.Tech (Civil Engincering- IV Yeur)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
DR.RM.L AVADH UNIVERSITY

AYODHY A

EVALUATION SCHEME & SY1LIABUS
FOR
B.TECH (CIVILENGINEERING)

FOURTH YEAR
ON
CHOICE BASED CREDIT SYSTEM

(CBCS)

|Effective from the Session: 2023-2024)
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B.Tech (Civil Enginecring- 1V Year)

Semester-VII
8 | Cowrse | CourseTitle | PERIODS | Evaluation Scheme | Subject | Credil
M Code LIT]|P messional ESFE} Twsial
Fxam
l_:"l' TA |Total I
1 CEC-T0 Desian af Steel 3 I |3 3|20 S0 14k P51 4
mlructurcs —
1 | CEC-702 Water Resource 1 (a3 |20 50 [ 100 |50 4
Engineering
3 Diepartment il viof30|20] s0 [ 100 [ 150 4
Fleciive-IV
4 Liepartes -l sl r|ofae]20] s0 [ 100 [ 130 A
Elective -y i |
VRACTIC AL DESIG Y LA WING
£ | CLC-751 Wondestrr e n T E a5 ns 1M =5
Testing ! Ay —
6 | CEC.752 ) Industrial Truining** - | a0 50 i
T Semiaer il n (2 11} - : i} |
8 | CLC-753 | Mini Projectd 0| o s il | - 200 | 4
Total | ) 950 | 12
** 4 weeks Industrial Training.
# Pruject should be initiated in V11 semester beginning and should be completed by the end of
V11l semester, '*'j:::ﬁ'x ,‘.;;n"::_’::"ﬂ- =, ‘Ff’f:‘l’



B.Tech (Civil Engincering- 1V Year)

Semester-VIII
& | Course Course Title FERIOD= E"r'.ﬂ]l.’l;ﬂ:i.i{llll'l.sthl.'ml." Subject | Credit
Mo Cude L l T P Sessicnal ESE | Trntal
Exam
- ) CT [TA [Total )
I | CEC-801 Canateuction C I T T 4 I N T [ {30 156 il
Technology and
- ___Manage ment
2 | CEC-Bi2 Departmental Fl1 0 ) 3020 59 130 150 4
Elective-¥1
3 : Department AL O30 )2n] S0 100 el <
Elective-TV
PRACTICALDFSIGN DREAWING
4 | CLC-85< | Projeet v o2 150 | 300 [ 250 12
Total 2 5[ 24
| VR & L
,-':'/‘ | <=3
(.4
‘_'h;'.
-‘H!..
N



B.Tech (Civil Engineering- 1Y Yeari

| WATER RESOURCE ENGINELRING

Course (hjeciives:

The students are expected e ke able o demonstrate the following knowlodge, skills, and

altitudes after completing this couwrse

| Understand the concept of hydrolegical vyvele, mecharism of precipitation, evupetranspication,

and infiltration.

2. Mezsure and compute serial rainfall and intenzitv-duration curve. Fstimute Noods using

raticnal, empirical unit hydrograph snd flood Frequency analysis.

3. Estimale water requirements of crops and sterage capacity of reservior,
| 4. Design of unlined channel of silt thearies

5. Dafferent methods to determine suspended loads and bed Juad.

6. To know different River naining methuds,

Cuurse Dateomes:

Linderstand the intcraction emong variows processes in the hvdrelagiz eyels,
I Dhesign of water manugement systems utilizing the basic principles of tha hydralogic ¢ yels,
2 Apply knowiledge for =ficient design methods for rapid conveyance of warer with lesser [nss

in Irrigation canals,

1. Tiov demonstrate a koow ledge of the mulu-disciplinary ngre of water resovices ENEILEEring.

4. Healize the importance of dplimel wator use fur arowing the crops, and apply merhads lor

saving land from water |ogging.

A. To demenstrate echwgue mvolved in making design protlems of canal and relaled srucoures

te e safe and cost-e[fective.

b. Apply the knowladge in the design of hydrauolic structures o be constructed fos convevance of

irrigarion water

Uit Tophbes

i, of
Lectures

Irrigation: Necessity and tvpes, Advantages d& cisadvantz ges of irrigation, g
wiler resources of India, need of irrigation in India, development of

| trigation in India, impact of irrigntion on bumen environment. Methods of

Trrigation,

Hydrology: Hydrological Cycle and its eomponents, Water  Budmst
Equaticn, Precipitztion: Types, measurements and analysis, Cvaporatiog

} and consumptive use: estimation and measurzment technigques

Waler requiremnent of crops: Crops and crup szasons o Indie, cropping 3
patten,  Chusliny of irrigation water: Seil-water relationships-  sgil
charazteristics significant from irvipation conzideralions, raot-zone soil

| water, infiltration, consumptive wse, irrigation recuircment, frequency ol

wrmigation; duty and deita. Methods of applying water to the fields: surface, ;
sub-surface, sprinkler and drip irtigation types and its desipn and drawing

1t Canals : Distributicn systems Tor canal rrigation, ¢amal capacite canal

-
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B.Tech (Civil Englocering- 1V Year)

| losses, alignment of main and distributary canals, Diesign of cenal by | _I
Bennedy’s and lacey's theory, Waterlogping and its  prevertion.
Lining of Irrigation Canals: Advantaoes and tvpes; fastors for selection of a
particular tvpe. desipn of lined chaanels, cross-section of lined channgls,
Economics of canal lining,

|

I REE;'—Lﬂ.Ii.:J.'I Works. Falls, Classification; nmeducsion o design ]J!'ill-l:i[:-h' of Y
[ulls, 12esipn of Sardu wpe end straight glacis 1l

Cross drinuge works: Necessity and tvpes; Agueduoct, Siphon Agueduct,

super passage. cana. siphom, level crossing,

Types of dams, design principles of gravity and earth dams, stability g
analysis. Spillways: Bpillway types enerpy Jissipation.

Principle and design of distributary head regulator and eross regulator,
canal escape, Bed bars plants, important terms, types of turkines und their
i svitability; Power House layout and important structures of 2 powerhouss,

Suggested Hewdings:

Text Books:

| Warter Resources Enge, By Lamy W Mays, Jeiin Wiley Indin

2 Water resowrces Capp. By Warbs and Jumes, John Wiley [ndia

- Water Resources Engz. By B K. Linsley, Mz Graw H:ll

Irrigation and Water Resources Engg. By G. L Asuwa, New age International Publishers
Irrigation Enge. And Hydreolic Siructures by 5, K. Gs rg. Bhanna Publishers,

mte Lok

i

Eiterences Books:
| Fusdamental of Hydrawlic Engincering System by [ougzhalen, Pearson Publicarion

2. bmigation and water Power engineering by B. £ Punmin, Luani Publications,

4. Engineering Hydrology by K. Subramanya, ThiH.

4. Irrigation Water Power and Water Resovrce Engg. By K. K. Arora.

5. Water resource engincering by Ralph AL Wirbs & Wesley P. James, Pearsen Publication
F-Learning Link:

L. hitps:iin nn_:'l.ag.j[u'm:-ur_%.tﬂ-'l DEl051 16y
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I| Course (Yhjectives:

B.Tech (Civil Engincering- IV Year)

DESIGN OF STEEL STRUCTURES

The students are expeeted to be able o demonstrate e Tollowing koowledge,
attitudes after completing this course

I. Analyiiz and design of steel struzture,

2. Design ol bulted and welded cornecrions

3. Anilysis and design of axially leaded tension member, exielly (vaded column, design of lacing

and bartzn svstem, design of slab base foundation.

shills,

wnd

Coarse Chutenmes:

I
",
3

1

Uit

11

I

. To kpow the basic propenties of size] und to understand the behaviowr according e it
. To know the different steel stracture analysiz and design
- To know the design and analysis of 2ngle sections, bolied & welded connection.
- Design of steel structures according Lo I5-800-2007 by Limit state method,

Ta uncerstand conecpis of sirength and stiffness considerations.

Topics

Mo, al
Leetures

Introduction, Advantages of Steel as a Structurel, Material, Disadvanlages
of 3tce] a3 & Structural Material, Structural Steel. Stress-Strain Curve for
Mild Steel, Eolled Steel Sections, Convention for Member Axcs, Loads,
Dewd Load, Live Loads Design Philosophies, Locul Buckling of Plate
Elementz.

Intraduction 1o Limil State Design, Plastic analvsis of structure.
Introduction, Limit States for Steel Design, Limit States of Strengrh, Limit

| Slates of Serviceability, Avtions (Loads), Probebilistic Basis for Design.

Connections, Types of Bolts, Types of Bolted Joints, Load Transfer
Mechanism, Failure of Bolted Joints, Specification for Bolted Joinis,
Bearing-Type Connectizng, Prying Action, Tersile Strength of Plae.
Efficiency of the Juint, Combined Shear and Tension Design of eccentric
bolted conneciions.
| Simple Welded Connections
Intzoduction, Types, Symbals, Welding Process. Weld Defects, Lispection
of Welds, Assumptions in the Analysis of Welde Juints, Design of Graove
Welds, Design of Fille: Wealds, Fillet Weld Applicd 1o the Edgs of A Plase
| Or Section, Filler Weld for Truss Members, Desiga of Intermittent Fillet
Welds, Plug and Slot Welds, Design of eccentric welded connections.
Tension Members o ' ;

| Intreduction, Types of ‘lension Members,. Met Scctional Area, Lffective
Met Arem, Types of Fallure, Design Streagth of Tension Members.

Slenderness Raric [4), Displacement, Dwsipn of |'C'IRI'L_‘.'E!'E-::m|:I¢:I: Lug

g
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Introduction; Riveled Connections, Pamerns of Rivetsd Joins, Bolted
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B Lech (Civil Enginesring- ['V Year)

Angles, Splices, Gusset Plate, Working Load Design.

Compression Members
[otroecduction, Effective Length, Slenderness Retie (M), Tvpes of Sections,
Types of Buckling, Classification of Cross Sections, Column Formula,
v Design Strength, Design of Axially Loaded Compressicn Members,
Buile-tlp Cotumns {Latticed Columns), Lacing, Batten. Compression

Mcember Composed of Two Compnaents Back-to-Rack, Splices. Design of

Column Bases.

. Hci.:lrrlj =

Introduction, Tvpes of Sections, Behaviour of Beam in Flexure, Section
Classification, Lateral Stability of Beams, lateral-Torsional Buckling
Bending  Strengsh of Beams, Laterally Supported Beams, Laterally
Unsupported Beams, Shear Strength of Beams, Web Buckling. Beuring

Built-Up Beams (Plated Beams), Purling, Beam Bearing Plates, Effect of
Holes in Beam, Introduction te Plate Ginder, Introdwetion to Ganmry Girder,

Strength, Web Crippling, Dellection, Desipn Procedure of Rolled Beams, |

Suppgesiedd Readings:

Text Bools;
| 1. Design of Swecl Structures by W.Subramaniarn, ¢xford Ulniversily Press
2. Limit State Desipn Design of Steel Stnctures by K8 Suiram, Fearson Edusation
3, Design of Sreel Struerires by S Ramamurtham, Dhangat Rai Publishing Company
4. Design of Steel Structures by 5. K. Duggal, Tals Mogrw Hill.
Reference Books
L. Bteel Struchires by Robert Englekiik, Hoba Wiley & sonsinc.
2, Structurel Steel Design by Lambert tall (Ronald Press Comp. New vork.
3. Design of steel struelures by Willam T Segui. CENGAGE Len nig
| £. Structursl Steel Design by L Mae Laughlin, CENGAGE Learning
E-Learuing Link
| hutps:tnptel s infeourses! 105 105162/
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B.Tech (Civil Engineering- 1V Year)

NON DESTRUCTIVE TESTING LABORATORY

NOTE: Student will have to perfonm minimum 3 test an concrete & twe test on structural steel

Fxperiments
I. Nun Dustructive testing of reinforced cement concrete

() Brrength assessment using reboumd hammer

i) Quialily assessment using clirssonic pulse velocity test

() strenpth assesement using pulleut method

(d) Assessmentofcorrosionolreinfurcingharsuzinghalicellpotentiometer

(e) To delermine thickness of concrete cover, diameter & apacing ol reinforcing bars using rebar
SUALTINET.

1. Testing of struetural steel
() Tesang for corrosion of structural steel

(b) Assessment of thickness of pipes/tubes/structural steel
(e} Test for welding performanze with Di-penetrtion tost, nlrasonic test & magnetic pa Jj
test,

P
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B. Tech (Civil Engincering- I'V Year)

| CONSTRUCTION TECHNOLOGY & MANAGEMENT

; Course Objectives:

| This ecurse aims ot the following cducational objectives: To plaz Bar Chart, CPM char, PER']
| chart materisl requirement scledule, Manpower scheduls, Machinery Szhadiole, Constructior
Management, v analyvee, eveluate and design constzuction conteact documents.

Course (duteomes:

The students arc expected to be able to demonstrate the tellowing kaowledge, skills end uitiudss
after complating Lhis course

1. Understand the use of advanced marerials in conslructiom projects

2. Plun and develop management solutions te construstion prajects,

1. Evaluute construetion project economics, cost-henetit analysis and breskeven wnalysis.
4. Understand the pronciples of project management, resource management and inventary

Dt Topics Mol
| Lectures
I Elements of Management: Projecl cyele, Organisation, planning, B

scheduling maaitoring updnting and management svalem in construction.

Network Tecliniques: Bar chars, milestons clurs, work break down B
structure and preparation of networks. Application of ngtvwork tecknigues
I bthe PERT, GERL, CPM AON and AOA in construction manzgemasint
Projecl munitoring, eost plenning, resourse allazation through netwoark
leehnigues. Line of balance technique,

|

Engineering Economics: Time value of money, Present cccnmny studies, §
Equivalence concept, financing of projects, economic COMPTiSaN proseTy:
m worth method Eguivalent annual cost method, discomnted ¢ash Mow
melhed, snabvtical criteria for postponing of inveslment retirement and
replacement of asset. Depreciation and breskeven eost analysis,

.

Contracl Management: Legal wspects of contraction, lows related Lo
contracts, kad acyuisilion, labour safiety and welfare, Differend ypes of
contracts, their relative advantages and dizsadvantages Flements of tondes
v preparation, process af lendering pre-qualification of coatracts, Evalustion
of endens, contract negoriation and wward of work, oo of contract
extra ilems, setflements of disputes, arbitmlion and commissivning of
project.

Equipsmient Managenent: Pruductvity, operarional cost. owni g amd hising 5
[ vosl and the work motion study. Simulstion technigues fo- resource
¥ seheduling. Construction equipment Jor earth moving, Hauling equipment,
Hoisting  equipmenl, Conveving equipment, Concrete  Muduction
equipmes

Supzested Readings:

| ———— N
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K. Fech (Civil Engineering- IV Year)

Text and Reference Books: |
|. Construction Plarnicg, Cquipment and Methods: R. L. Pewrily . T.M.H.. Internationzl Book
Company.

I PERT & CPM Principles und Applications L, 5. Srinath, E.W P, Ltd., New Delai.

1. Merwark Analys:s Techniques 8. K Bhutnagear, Willey Easrern 1 od

4, Construction Technology by Sarkar, Oxfond

3. Construction Project Manzgement by K K Chitkara, MeGraw 1] Publicution.

€. Construction Muanagement and Planning by Sengupta and Guha, McGraw 111 Publicelion

E Laurning Link: |
| hitpszinptel s indeowrses | 05 103093, a2, |
— o . 3
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Civil Engineering Departmentel Eloctive

DEPARTMENTAL ELECTIVES

SN0 [ B SUBIECT | SUBJECT
CODE
T.‘.:rl i huéll"r.-w-;':ﬁu:n: Techniques DCE Dol
2 Lnvironmenral ﬁ:l'-rr_';:ilrln]rl;-::_;'- = DCE B2
i -"‘--!|'-'-:'ll'l['l::-iFDUIllf:a[i-J.ntan:.nuénng DCE 43
4. PrestressedConcretz DCE 004
5. Bridge Ergineeriy J TCE 005
5. | Uroundwater Hydrology GCE 005
7. | Water Resourves systzms, Analysis, Planning & Managernent PI0E nnT
[ 8. | Remotc Scnsing and GIS DCE 008
0 Fralogy & Covironmetz] T:rlp;m‘i Assissment - LCE D09
[0, [ Water Distrbution and Wastewater Cullection Sestem Dealgn L DD
L1 | Air and Water Gruality Muodelling - DCE 41 1
W -mlltlllil|-|'|ilmjﬂg nnd hdanagement - 2B 012
[ 4. Indusinal Pollution Control DCEMI
14. | Advanced Fnviroamental Biotechnology _IDCET
15, | Managemicnt of Watsr Besowrces DCE 013
L& | Greo-environmenizl Enginesring ‘DUEULA
|7, Engineening Behavior of Zail DCR M7 |
[ TR Analysis nrrTannpnnn::nlu Syslem - | DCRAR =
19 | Transperiation Environment Interaction DiCE Ol
2D, Rehabilitatior, Recor straction wnd Eacovery | BCEomw
i 7 ﬁi.'f-'alt-!r!r Resilient Siruciures and Fetroliling LECE b2




Civil Engineering Deparimental Fleer ve

22, | Disaster Resporse amnl 1*-:=.|1:|r':-:||1-:-;s

23, Disasters and Special Sbucturs

24, Man-made and Biologival Drsasters-Detection and Mitipation

T CE u22

o |

DCE 024

25 Hudrganfonmatics

6 | Lero F.ru:rt:;.' |L|.|i||:|'ir||:;5

DCE 025

DCE (25

27| Carzan Andit end Management

DCE

28, | Enerpy Generation fnn Waste

DCE 028

29, | Oigean Henswazle Encroy

0 | Laro Emissien Vihacles

CCE 029

LDCE D30

31, | Safcty i Engineering Indisi-y | OCF 31 N
12| TOM & TP DCE (52 _!
33. | Global Dizaster Scenario and T]-r-|:|u v Midural Diszster DCE 035 |
3. | Green Building & Encrgy Management ..I-J-LZI" 034 !
33, Automation in Construction Industry DOF s
3o | Construction Lechniques of Deep Foundations - JDcEms
37. | Censtruction Technigues of Steel pod Conerete Compusite DCE G357
| btructures

1%, Estimating Tendering & Bidding DCE 038

19, TFormwaork llﬁ_*r Conercie Structyure DCEDID |
40, | Constructicn Economics DCE 0dee
41, | Infrustructure Valuation DCE (s |

47 | Structura) Hasmmry | I>CF N4> =
43.| Engineening Gaology DCF 043

44. | Eovironmental Seiences DCE (44 1
45, Cyber Security i IMCE 0145 'l.
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Civil Engineering Departmental Elective

GROUND IMPROVEMENT TECHNIQUES

Coirse Confents:

Module 1: Inroduction: Nesd of Ground Improvement: Different methods of Ground
improvemnent, General Principal of Compaction; Mechanics, fickd procedure, quality control m
[1eld

Module 2: Grovnd Improvement in Granuler Soil: In place densification by (i) Vibrofloaration
(i} Compaction pile (1ii} Vibro Compactien Files [iv) Dynamic Compactinn £ Blasting

Mudule 3: Groend Improvemesnt i Cohesive Sail: Compressibaliny, wvedicsl and radial
vonsalidation, preloading methods. Tvpes of Diains, Design of vertical Drains, construction
techniques. Stone Column: Funstion Design principles, load CUrmving capacity, construction
lechniques, settlerrent of stone column foundation.

Module 4: Ground Improvement by Groutng and Soil Reinforcement: Grouting in snil, nypes of
proutdesirable charucteristics, grouting  pressure, growting methods. Soil Reinforcement:
Mechanisi, Types of reinforcing elerents, reinforcement-soil interaction, Reinforcement of soil

- beneath the reads, foundation. Geosynthetics and their application.

Module 5: Soil Stabilization: Lime sisbilizetion-Base exchange mechaniam, Porgolanic
reaction, lime-soil interactinn, line columns, Desien of Frundalion on lime columns ¢ e
stabilizaticn: Mechanism, amount sge und curing, Flv-ash - Lime Stabilization, Snil Bitumen
Slabilization.

Text Books:

LB M. Komer, Desiger with Gewmynehetics, Prentice Hall, New dersy, Grd Edn. 2002

2. P. Purushethwma Baj, Groud feiprovement fechnigpey, Tata MeGrawHill, Mew Dhelh:, 1995
3. Dr. B.C.Chettopadbyay end LMaiy, Cireemd Comral d fipervenmni - Teclmigues.
PERMDMOT, Howrah, 2011,

4. G. V. Rao and (. V. & Raw, Texr Book On Engipeering with Georextiles, Tata MeGraw Hill
5.1.8 Inpold and K. 5, Millze, Geotextile Huned Boak, Thomas Teltrod, Londan

0. M. V. MNuyek, Fommdation Desizn Manual, Dhanpat Rai and Sons, Delhi.

k3

T M.P.Moasley, Ground Improvement Fevhnigues 1 e
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Civil Engineering Departmental Elective

ENVIRONMENTAL GEQTECHNOLOGY
Course U ontents:

Module 1: Soul and ground water pollutants - their sourees, nulurs, compozition and poaliuting
ellects. The physico-chemical aspects of scils contaminzted by various pollutants, Effects of
ervironment and wastes on the properies of soils

Module 2; Solid and liguid wastzs disposal method and management. land treatment systems.

Module 3: Man made changes in geotechnical environment - mining, embankments, pumping,
reserveir, land fills and reclamation eftects and conten) -

Module 4: Control of contamination with use of clay bamiers, gevsynthetics. cu-oll walls,
lzachatz collection systems

Module 5; Stabilization - diffsient mwalerials und technigues in eanteel of grovnd pelluticn and
Il lment.

References:
|. Lakshmi M. Reddy, Hilary, I Inyang - Gea-Environmental Engineering — Principles e
Applications — Makce] Dekker

Tk, 2000

2 I E.Dandel, Geotechmicnl Practwe for Wasre Disposal, Chaman & Hall, T.ondon

= e PP
N el 2 %2 s



Civil Engomneering Depanmmezinal Clective

ADVANCEDFOUMDATIONENGINEERING

A.  DETAILEDSYLIARUS

* Flanningofsubsatlexplosationcfmajorcivilenginseringpwajects derivingcheracteristic s renp
hdelormaticnparametersfromsoilexplorationrepart,

» Caleulationofsafebearingeapacityforviri-vus soil Lvpes fenm shear as well as scrlament
eriteria, pull out resistance of loundations, cxtrap-olationolplatzloadtestan d pileloadLests.

* Proportioningofisolatedfootings.com sinedfootings rall loaongfaundatiens ford iflerent loag
combinalions, : L

* Dhsign of pile forndativn for axial load — eompression and pull out, lateral loads. negative
skinfriction,groupactioninpiles,designofpilescup

» Foundaticnsforwatertanks, vhimney, and transmissionlinetowers antennaeic

» Freeund fixedeantileversheet pilewalls ancloredbulkhead s

FREREQUISITES/SELF-STUDY:

. Methodsofdrilling/boringand sampling.
- FieldTestProceduresasperlSCode: SFT, SUPT PlateLoad Test, Pilzl.oad Test

. Laboratory TestProcedurcsasperIS Code:Classification Tests SheurTests.Consolidation Tesy,
Swell Tests,
. BearingCapacilyesper 86403 forShallow Foundations, SettlementCUslenlations forSandandc)

uysails as perlSE004.

E.  RECOMMECNDEDTEXT/REFEHRENCEHOOKS

1. Analysisnnd designoffoundation 1.E. Bowles

2 Seilmechanics& foundationengg val-17 -VONLES Muriay
PrineiplesoifoundationEngg, BrayM.Las

4. FoundationEngincering - M.J. Tomlinson

8 AnalvsisandDesipnolSubstruchy res -Swamizaran

& FoundationDesign—Coduto

i [lesign  Aids  in  Soil Mecahnics and  Foundation  Engg, Kanirajé,

SPI6,ptlund2, 1S6405, 188000t 1 1291 | (all), .
— o E}"' R
-}
§



A,

Civil Engincering Pepartmentsl Eleciive

THEORYOFTHINTLATESANDSIIELLS

DETAILEDSYLLABUS

Thin plate: small deflection theory, plate equation. Applicaciaons of Navier’s solgtion, Levy's
solution,tables & charts for solution of reclanpular andd circular plales, use Tor rectanpolar water
tanks withditterenthoundarvepmditions,

Shell Behaviour, shell surfaces and charweteristies, clossifeation of shells eguihibrium egualions
incurvilineer co-ordingtes. Stress-strein & foree displacement relations, Membranc analysis of
shells ofrevolutionandeylindricalshells umderdilTersntlcads
Appliculions of membrane solutinn of clliptic parabolnids and hyperbolaids. Salution of some
tepicalproblems,

B. RECOMMENDEDTEXT/REFERENCEBDOIKS

I, TheorvolPlatesandshells -5.P . Timoshenkoand Woinowsky-Kricge

2. Designofteylindricalshellnools - W.T.Marshall

1 Designi&constiructionoleoncreteshel lroofs - Ramaswamy, (i S
ATestBookafPlatc Analyvsiz -Bairupgi™. K.

3. ShellAnalysis Rairagi™. K

€. Theorvand AralysisofTlates: Classicaland NumericalMethods-SzilardR.

P =\ & Y%
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Civil Enpinzenng Deparimenta! Elective

THEORYOTFSTRUCTURALSTARILITY

A DETAILED SYLLABUS

. Criteria for Design of Structures: Stebility, Strengsh, and Stiffness, Classical Concept of
Stability of Discrete am] Coalinuous Systems, Linear ang nenlinzar behaviaur,
. Stability of Columns. Axial and Flexural Buckling, Lateral Dracing of Colwmmns,
Combined Axial, Flexural and Tersion Buckling.
v Stability of Frames: Member Buckling versus Global Buckling, Slendemess Kalio of
rame members .
* Stability of Beams: Latera] torsional buckling
* Stability of Plates: Axial flexura] buckling. Shear flexueal buckling, buckling ender
cormied Juacds,
. Introduction tw Inelastic Buckling and Dynam - Stability,
B. RECOMMENDED TEXT / REFERENCFE BOOKS

Thoory of elastic stability - Timaoshenka and Gere,
2 Principles of Structural Stability Theory - Alexander Chujes
3. Structural Stability of columns and plotes - Iyengar, ¥ G, R, 4 atiength ol Metal
5

Srructures - Bleich ¥. Bucking e
v \ G /@I_, e
L
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B.Tech Cwil Engincering Departmental Elective

FRESTRESSEDCONCRETE

A, DETAILEDSYLLABUS

Presiressing concepts, materials, systems of prestressing and losses  Introduction s working
stresamethod, limit stole analysis and design of members for bending. Shear torsion and forces,
Cnd blockdesign. Deflections, useulrelevanicudeso fpraciice.

B. RECOMMENDEDTEXT/REFERENCEROOKS

I DzzignofTrestiressed ConcreteStructures—KrishnaRaju
LirnitStateDesignofPrestressed ConcreveS ructures -Mallick &Gupa

farndor
; v e &/ %ﬁ
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R.Tech Covil Engineering Departmental Elective

BRIDGEENGINEEKING

A.  DETAILEDSYLLABUS

* LeadingSrandards

. DesignafBalancedCantilever Bridue.

. ResiznofBowsringGirderBridge.

' Diesign of prestressed concrete gieder and box girder bridges considesing only primary
tor-sion. Destenatendblack.

" BridgeBearing TvpesoBearings, Elastomerichearing,

' Miers, Abutments, Wingwal lstactorseffectingandstabil:ne. Wellfo pindations Desipnolwell,

Construclion, npsensi ﬁkingf_l'[wﬂ 5. F'|1]3.E;'-|r| g,'ji_'.nd fill iT___r_!_an dcastin £ sfwellizn p.
L. RECOMMENDENDTEXT/RETERENCERD ES

Coanere izl Indgespractce Anabvsis. Desi gl conamics-%_ K Rain

2 LesignafConerete Bridges-Vaeiruni, Rataar inndA swani g;'?-—-"’ i
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B.Tech Civil Engineering Iepartmental Elective

GROUNDWATER HYDROLOGY

Course Objectives:
L. To introduge the basic theary and computational techniques fi mideling muliphasz Aow n
sthsurface porous media

2. Te describe and investigate porous media, together wilh relevant single and mult-phase
iransport phenomena.

3. Toe focused on the achievement of & clear and rigerous undzsstanding of the [undamentzl
properties,

4. Conceprs and theories which are of imporience in treating storage and multiphose fluid low in
stb-surface porcus media.

Course Content:

Tnit-1

Occurience and movement of ground water, Surfuce and subsurface imvestigation of grewnd
water, Flow through saturated porous medium

Umit-2 ;

Mechanics of well Hlow, Aguifer parameters, I-'u.m;::i'ng, tests, Design of water wells, Manitoring

well design and construction, Well development, Well maintenanee nd rehabilitation, Mamiral
and artificial recharpe of pround watcer,

Unit-3
salt waler introsion, Ghyben-Heizberg interface, shape of the [resh-salt water interface,

upeoning of saline watwer, eontrol of salise water intrusion, recognition of seawater in ground
Wialer

Unit-4 Ground water pollulion n relation 1o water use, allenuation of pollution, distribution of
pethution undergronnd, evaluation of pollutna polen i, monitomng groundwater gualicy

Unit-5 Management of ground warer, techaical prucedures of bazin mansgemantz, planning
ground water investigations, water bodget of sround water basins, Analyucal methods;
Introduction 1o analog and numerical medels to solve wronnd waer preblems, Application of
finite difference method in ground water.

Heferences:

L. Bear, I, Dynamics of Fluids in porous Media, Dover Publivauons, 1972,

2. Fetter, C.W., Contaminant Hydrogealogy, Prentice Hall, 1994,

3. Bear, ], and Ve rul. A, Modeling Groomdwater Flow and Pollution, Keidel MPublizhing
oy, 1960

+ Fetter, CW.. Applied Geohyérology, Preavce Hall, 2001,
Course Dutcomes (Cos):

|. The students will e able te understand the securrence and movement of pround wiler

I, -\-\.-'ﬁ-_ -.
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8. Tech Cvil Engineering Departmental Elective

2. The students will be able to understand the surface and subsurface investigation of ground
water, Flow through samirated poroes medivm

3. The students will be able o understand the mechanics of well flow, Aguifer parametzis.
Fumping Lests,
4. The students will be able o undersiand the design of water wells, monitoring well dasian ynd

construction, wel| I2|'-"-rﬂ|f!'|"l'l¢n‘u. well maintenance und rehabilitztion

5 The stedents will be able to understand the aatucal and artificial recharge vl ground water, Szlt
water intrusion

6. The students will be able 1o understand the ntroduction to analog und numericz] madels Lo
sobve ground water problems, Applicalion of finite difference methad in ground water.
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B.Tech Civil Engineering Departmenzzl Elective

WATER RESOUHCES SYSTEM ANALYSIS, PLANNING & MANAGEMENT

Course (¥bjeciives:
| Ta simpart knowledge about the planaing and managemen: of water resources.

2. To introduce e concepts of watershed management, imtegrated warer resources managcment,
environmentul interaction of water resources and policics/framework related 1o water resouroes

3 r'l',l ':I]abl.: lh: 5|:|-|’iﬂ|l[5 [ |J]'|IjI:J'.‘I[Eﬂ;_‘| ',I'_|: dirfl:]':_‘-n[ |_"-||:r||||;.'.|||_d_:|_|_|_.; r_'.f' water resalmces cnd their -
ImaEnagement.

Course Content:
Umiit-1

Basic concepts of systems nced for systems appreach in waler resources. system design
technigues, prablem formularion, medeling of water resanrce svstem

Unit=2

Optimization lechnigues, LP, NLI, dynamic progrmming, multi-nhjcotive oplimizetion,
stochastic optiniization.

Tii-3

aumulation, ressrvocr operation problems, ease stedies; planaing, role of a planner, sensitivity
analysis, performance measurss

Limit-4
MNational waler palicies. public invalvement. social impact, ceonomic analysis,
Unit-5

Waker resources system guodelling, river basin planning and imanepemens, watsr distriltioe

aystem, ground wiler system, water quality modelling, flondplain management, urban storm ;
water management, Fuzzy optimization, penetic algorithm, multi crilere decisian making,

decision support system, expert SYSTems.

References;

|. Loucks, D.P. Stedinger, PAR, Haith, 134, “Water Resources Systemns Plenning and
Manapement”, Prentice Hall, New lersy, 1987

-

Z. Hell, K., A and Draoup, 1A, Water Resources Systems Eogineermg, Tatw MeGraw Hill.
1970,

3. Neil, (.5, Wuter Resources Planning, MeGraw Hill, 1985

- National Water Policy, Ministry of Water Resourees, Government of lndia. 987

Course Qutcomes (Cos):

I. The students will be able lo understand the busic concepts of systems, need foe sysiems

Appruach in water resources, system desizn techmigues, problem formulativn ;

- A -_hx". I:;Eﬂ...-’i- q;h
.-__.- 1 Iy .-.___.- 'l -



B.Tech Civil Engineering Departmental Elsctive

2. The studems will bz ahle to understand the aptimisulion technigues, LP, NLP, dynamiz

progrzmming, genetic algorithin, and sensitivity analvsiz
3. The sludents will be able to understand the CHPEcHY CXpansIon. resenvoir operation praklzms,
simulation, case studies.

2. Ihe siudents will be able to undersiund the planning, role of a planner, Meticnal water policies,
public invelvemend, socia! impaet, economic analysis

N



R Tech Civil Engincering Departmental Clective

Remote Sensing and G.1LS.

| Cpurse Oy ectives)

| The okj jective 0T s course is to underszand the fundamenils of remole sensing amd G135,

Course Choleomes:

After completing the course, student will:
Lzarn tha stade of art techiology, being eflectively tsed L monsion: and assess the cath’s reseiees
Ahble v develop skills of interpretition of the visen! and dizitol sateliin: data

Understand the interaction of huncans with 1he 2eolopical environmen.

x ™ Ta— |
Ui Tugrics Mo, of Leetures
Femote Sensing: Eleviramagmetic  Radiation Carecleriztics and 2 -
Reorinte Sensing Regions and bands, Scatlering, Rellec ion, Aimospheric
I Windaw, Speetre of commoen nateral objects — seil. ook, wate ane

vegelation, Toposheet, Aerial phalos-- types, scala, resolution: praperties
u'l’:lr.'r'q- phigtes,

Stereoseopy, Parallax, Relief dis splacemenl, Elements of phetn and | [z
i magery petecrn and intérpresation. Ceneral Orbotal chanoecistivs of '
remate sensiee safellile. 3P 5

Dty Frocessing and Interpretation (Digital Image B sty —~ DULPY, 12 [
[ Characteristics of mmole sensing  data, Pisel, Digital number;
Preprocossing: Bnharcements, Classi feationn

Types of [ndian and Foreign Remote Sensing Solellites, Application in 12
v Geology: Remete seasing applications in Structure, Mincra? Exploration,
Growulwater potenrials, Envirenmental monitoring.

Inreduction 1o Geegraphic Information System {(G.1.5.); companents of 1z
GoLS,; produe: generation i (.15 tools for map andlysis: IndeETaiian
¥ of GLLE. with remote seusing, Application: of G 15 n Landslides,
Route lation and pipelive alignments; MNeo tectonisan, seismic hozard

| and damzage assessment ;

Suppesied Headings:

Drary, 5.4 (1987): Tmage Interpretation in Geolopy. Allen are Urwin
Gupta. R.F. (1991} Remole Scrzing Gealogy, Springer, Bl
Malis, LR (1830 Applied Greareoiphnkogy

= Floimes, AL (19920 Helmes Principles of Physical Geolegy | dited by P Ml 13, it Chapmen
and Hzll, Landan

“F P —

Lillesand, | .M. and Kiefer, R W (198T) Remote sensing and Image Inlerpretation. Tohn W iley,
Mew York,

o\ T S e



B.Tech Civil Enginecring Depertimental Flective

Sabins, [FF_ (2007): Remnte Sensing: Frineinles and Interpretaton. Wiveland Pr. Lue., New |
York.

Saznea. HS (19900 Indizn Geomorpholegy, Concept Publizshing Ce New Delhi

Stegel, BE and Gillespie. AR {1950): Remote Sensing in Genlogy, Tohr Wiley

Tharnbury, .12, { 1580): Pricciples of Geomerpbalopy 1hen Wiley and Sors, LM.C. London
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& Teck Crvil Engineering Departmental Elective
ECOLOGY & ENVIRONMENTAL TMPACT ASSESSMENT

Course ahjeetives:

l. Ta make the students able 1o understand structurs and function of ecosystent in conservation
ol different sind of Frvironmental aystem

2. Ta have adequale knowledge on principles, modeling and application af ceclogical
engineering

3. To have adequzre knowledgze on scope and vontents, methodnlogics and techniques of
Environmental Impact Assessment

4. Te have understanding of prediction and asseasment of impacts on the surface waler
environment, )

> Tohave understanding of prediction and azsessment of tmpacts on the 2ir environment.
6. Ta have walersiwnding of prediction and assessment of impacts on the Jand environment.
7. To understand the basies of risk characterisation and risk reduction

k. To havve sutficient l-Lnl.':".l.'Jm:IHe. ol ease studies related e Environimeilal [pact Assessment.

Course content:

Unit 1

Evulogy — Classificatien of Ecosyslems, Structure and Function of Ceosystems, Faeray Flow in
Ecosystems, Ecological Niche and snecession, Bio-geo-chemecal cveles. Ecological Pyeamids,
Ecogystemns — Rivtic and abiotic companeants, production and consumpzion, triphic levels,
productivity and energy [uw, fond webs, eycling of elements. Changes in eccosystems

Succession, lomg ramge chanpes, long rangs stability, (e arpanization and dyvnamics ot

ecological commmunitics, description and stnly of typical narural and artifizial ecosystems
Unit 2

Prinziples of ecological engineering — Principles, components and characteristics of Systens -
Classification of sVslemns - Stuetural and fenctional interactions of enyircmcatil sysiems -
Envitonmental systems as energy systems - Mechanisms of sleady-state maintenence in open and
closed systems - Modelling and ceatechnology - Elements of madelling - Modelling procedure
Classification of ecological models - Applicotions of models in eerlechnology - Ecclogical
evonomics. Aquatic and Terrestrial Ecosystems - Diversity and dominance Indices, Beosyatenm
Models. Climate chunge and biodiversity, Application of ecologizal engineering — Foozanitetion
- Prnciples and operation of soil infilirelion syafems - Wetlands and ponds - Source separstion
Systems - Aquacullural systems - Dewituz based oeatment for sclid wiasies - r"n[!-p“l.;l.k-l.'.l.lr.!-i af
ccological enginzering for maring svstemns. Lake Ecosystem — trophic levels, nutrient loading,
nutrient enrichroent, Leibig®s Liw. control of eutrophicatjcs..

Unii 3

Eoviroomental I pact Asscssment — Detinition, Objectives, Tvpes - Rapid and Comprehensive
ELA, EIS, FONSI, Step-byestep proceduee for conductnt LIA and Limitations of FIA

W
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B.Tech Civil Engingering Departmental Elective

Prevention of Sagmificunt Deter.oration (PSD} Programme. Frame work of Impact Assessment —
scope and contents al ETA, methodolagies and techniques of E1A.

Unit 4

Prediction and Assessment of Impacts on the Surface Water Environment - Quality [mpacts,
Dantioy Tpacts, Water Quality  Index, Mass Balunues, Quantitative Maodeling, Wata
Conservation - Case Study. Prediction and Asgscssmeont of [mpacis un the Groundwater

Eaviranment: yvdropeslogical Information, Yulnerability Mapping. Subsurface Transper and
Falz

Unit 5

Prediction and Assessment of Impacts on the Ajr Environment — Aw Pollutants Emission,
Ambient Air Quality and Standurds, Emission Inventonies, Meteorologica! Daly, Mass Bulanees,
Dispersion Models, Paliutant Emissions Minimization - Case Study, Prediction and Asscsamen:
of Impacts on the Land Environment — Soil & Geologicel propertizs. Universal Soil Luoss
pgualion, milgation measurcs. Risk Asscssment — Hazaed Identification, Effect Asscssmont,
Risk characterization, Risk Reduction. Attributes, Standards and Value functions, public
participation 10 ELA. Environments) Management Plun (EMP) and Dizaster Management Plan
(DMP). EIA Case Smdies = Thermal Power Plant, Mining. Fertilizer, Construction Projecis,
Adrport, Water and Wastewater Treatment Flants.

Refcrences

l. Konoandy, (1994), “Cencepts of Fealogy™, Ath Fdition, Prentice Hall publication, Mew
Jersey.

2. Odum, (1974}, “Fondementals of Ecnlogy™, 5rd Edition, W R, Saunders & CO, NEF.

3. Krebs I, (2008). “Eeology — The Experimental Analysis of Distribution and Abundanze™, fih
Cdittan, Perason Intemational,

4. Hall CAL, and Day LW, (1977), “Ecosyslem Modeling in ‘Theory and Practice: An
intraduction with Case Histaries™, John Willey,

5. Canter L., (1995), “Envirenmental Impact Assessment™, Ind Fdition, MoGraw Il Higher
Edlecntion.

6, Weathern, P, (1982), “Environmental Impoct Assessment — Theorv and Practiee™, Unwin
Hymun, London.

Yo Jam RK, Urban [V, Stacey G.8, (1281), "Environmental Impact Analysis - A New
Dimension in Decision Making™, 2nd Editivn, Van Nostrund Reinhold Ca

K, Clack BC, Bisett and Tomilion I, [1985), “Perspective an Favironmestal Timpact
Assaszment”, Allled Publbishess.

9. Charles, H., (201 '), “Environmental Impact Assessment”, 1at Editien, CRC Press.
|0 Kau and Winoten, (198 1] “Envirenmental Impact Assessment Handbook™, MeGraw Hill.
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v\ & CQ/C}, e

Course putcomes {C0):

a

17



B.Tech Civil Engineering Deparmental Elective

| Stucents will be able o understand structure aml function of CCOSYEICIN 1N Conservation ol
different kind of Environmental system.

2. Students will be able to wnderstand principles, modeling and aoplicaton of ecoloecal
enginsering,

3. Swdents will have adequite knowledge of scope and zonsents, methodelopies and technigques
of Environmental Tmpact Assesament,

4. Smdents will have understanding of prediction and assessment of 1mpacts o the surdace water
environment, air environment and land enviranement.

A Sdents Will fave u ndﬂ.’.ﬁf.'lrlljjﬂg_ théﬁicﬁ of risk characte wation and risk medeetian,

b, Sradents will have sufricient knowledae of case studies related 1o Envieonmenta: Trnpact

Assessnenl, z T L 7
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B.Tech Civil Engineering Departmiental Elective
WATER DISTRIBUTION AND WASTEWATER COLLECTION SYSTEM DESIGN

Courses abjective:
I. Tounderstaisd the woter supply svstem and its components.

2 To grasp the signilivance of Design period, Factors affecting water consumption and variation
i destianl

3. To understand the desien of water distribution nemwerk,
4 To understand the design parameters und methods of service reservuins.
5 Twunderstand the design principles of wastewater collzction syslems.

6. T understand maintenunce of water supply and wastewater systeins.

Conrse content:

Tlond 1

Components ol water sopply systems: Water use and demand estimation, Diegign period,
populacion data and fow rates fr weler supply svstenis,

Unit 2

Pactors affecting water consumption and variation in derand.

Unit 3

Tesipn of water distributon systens, methods of analvsiz for aptilial distnbucion neowosk

design. Tvpes ol rescrvnies and design parumeters =nd methods Design of warer pURIpInE
sLatiiria

Unit 4

Diesign principles of wastewater collection systems: separate, combined and semi- combined
sewens; Lstimation of dry weather llows; Sewer pipe hyvdraulics: sizing of pipes and Jesign;
Manholc chambers and storm water overflows

Unit 5

Pumping stations, screens and inverted screens, Maintenance of water supply and waslewater
svslema.

HReferences

. Peavey, HS., Rowe and TchobonoglousG., (20 7y “Environmental Engineerizg”, 15t
Editiom, MeGraw Hill,

= MeGhes, T. 1., (1991} “Water Supply and Sewerage, 61h Edition, MeGraw Hill Internationa
3. Gurg, 8, K., (2001), “Water Supply Engineering”, Khanza Pablicarion

. Garg, 8 K., {2005}, “Sewsge 1:snnzal end Air Pollution Engimeering”, Bhznog Meblization
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B Tech Civil Engineering Departmental Zlactive

Course outenime;
|. Students will be able 1o leam about the water supply aysten arnd s components

2. Students will be able v ahout Design peried, Factors affecting water conswmption and
wariation in demand.

(9% ]

- Smdents will be able 1o desian waner distribwtion netwark

4. Btudents will be able 1o design service reservoirs,

[

- Students will be able to learn the desipn principles of wastewster callection syslems.

b. Students will be able to understand about maintenance of warce supoly and wastewate

EVEICTI S, = :
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H.Teeh Civil Engineering Depurimental Elective

AIR AND WATFER QUALITY MODFELING

Courses ohjectives:
| 2o onderstand the importance of mathematizal models for water and air quality Mranagemenl,
4. Lo understand the cause and elfect of surface waler guality

3. T assess required level of contruls in surface water gqualicy medcling

e

=. lodevelop a clesr coneeprual model o predict pround water contuminunts
3. Te study about computes-based modeling tar surface and groud water guality

0. To understand the ambieat air quality slandards

Course content:
Umit 1

Systems Approuch: Water and o' quality management - Role of mathenatical maodals, systems
appeoach - systems and medels - kings of mathematical models - model develgprment and
validation effluent and stream standards, ambieal air guality stundurds.

Unit 2

Surliee Water Quality Modeling: Warer quality description, various characleristics of water,
water qualily eriteria and stundards. Elements of reaclion kincsics, spatial and temporal zspects
of coalaminan: franspost, transpor mechanizti-advectics, dilfusion, dispersion. Historical
develupment of water quality muodels: rivers and streams walsr quality modeling river hyvdrolagy
and flew - low flow analvsis - dispersion and mixing - ow, depth, and velocily estuaries -
estuarine ransport, net estuasian Oow, esmary dispersion coelficient; Lakes und impoundmeznts
wiler quality respanse o inpuis, water quality modeling process- medel sensilivity - assessing
model pertormiance: Medels for dissolved nxygen, pathngens: Strector - Phelps madels.

LUnit 3

Al Quality Modeling: Transport und dispersicn of =il pullutants - Kinetics of air pollutants
Atmospheric advection-diffusion of pollutants; Fick's law of diffusion wind veloginy. wind
speed and turbolence: estimating concentrations fron pOIL SONrCes, arcs sources and line
sources of pollution; - the Gavssian Couation - determipation of dispersion  parumeters,
amosphenc sability, Pasquill-Giftord  sability classes: Inversions: Potential  temperature
graulient, dispersion instrumentation - Atmospheric taves: concemratian variauen with everuging
tme: Apr pollution modeling and prediction - Plume behavier, Mixing heights, Flume rise,
modeling techniques, modeling for nonreactive poliutants, single source - short teon ULl
mulliple sources and area sowrces. model performunce, aceuracy and utilization: compurer
models. Advsneed techniques in air qealily modeling: Arntificial Meura Networks (ANND,

P i ey -
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B.Tech Civil Engineering Departrnental Elective

Hybrid mudeling approach, Puzzy logic theory (FLTY, and Environmnenial wind tunnel {physical)
medels.

Linit 4

Groundwater Quality Modeling: Mass transport of solutes, degradation of coganic compuounds,
applicetion  of concepts to predict groundwater  coctancinand movemnent Ground  water
remediation

Unit 5
Computer Models: Exposire o computer models for surtace warnes qualine, areundwater quality
and air quality,

References: .

L Steven C. Chapra, (2008), “Surface Walker qualily modeling”, The MoGraw-Hill Companies.
Inc., Wew York.

2. R, Boabei, D.L. Fox, D.B. Turner & A7 Stern, (2008), "Fundamentals of Air porl lation ™,
dth Edition, Academic Press, Mew York.

3. Ralph A Wurbs, (1995). "Water Management Models - A Guide 10 Software”, Trentice Hall
PTR, Facsimile edition, Naw Jersey,

4. Thomann, B.V. and Mueller, LA, (1997, Firs: Edition, Principles of surface ware guality
modelizg and control, Pegrzon Education India

5. Barratt, K., Amospherie Thspersion Madzling, Earthsean Fublization Led, 2003

Course guleome:

1. Smdents will be wble 1w understand importance of matiematical models for wWiter and air
quality management.

2, Simdlents will be given a broad idea to understand the cause end effect of surface water quality
- Stndents will be able to assess required level of controls in surface water qualily modeling

LN

o

Students will be able to develop & clear conceptual model to predicl pround warer
contaminants.

3. Students will be able to understand the ambient air quality standasds.

6. Students will be able w aware of various computer-bascd modeling for surfece and ground

water quality. . i
£
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B.Tech Civil Enginesring Departinental Elective

ENVIRONMENTAL PLANNING AND MANAGEMENT

Courses nhjective:
|. To understand the busic theory of environment and sustzinable developrent,

- To study the enpineering methadalngy in plasning and its Bmilations.

[ o]

(]

. To study the environmental protection.

I

. Lo rve adequate knowledge on environmental impact assessment.
3. T have adequate knowledge on engincering and environmental econom cs

fi. T have sdequate knowledge oo Lol quality management in environmental manzgement and
protection,

Cuurse eontent:
Unit 1

Eovironment and Sustainable Development - carrying eapacity. relationship with quality of lile.
carrving. indicatoes of sustuinability, sustainability sirategies, barriers 1o sustamshiling, rescyree
utilization, resource degradation, 1ndusorial ceolopy, sucio economic policies fur sustainzhle
development and clean development mechanizm.

Umit 2

Engineening Methodology in Planaing and Its Limitations - carrving capacity based shord- and
long-term regional planning, Envinmmental impact assessment (C1A) - definitions and Concepts,
ratictiale and historical development of EIA, sustainable development, initial envirommental
examination, environmental impact statement, environmental appraisal, eavironmental impact

tactors and arees of considerulion, mensmrement of environmenrsl impacl, organization, scope
and methedologies of ELA, s:atus of TIA in India

L'nit 3
Envirenmental Protection - Econuimic development and soctal welfare consideration it socio

ceanemic developrmenial policies and planning. Total cost of developmernt and environmens]
prutectinn cost. Case studics on Regional carmying 2apacity,

AT 3'.‘5 A
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B.Tech Civil Engineering Departmental Elcetive

Enginecring Ceonomics - Valug Enginecring, Time Value of Muney, Cash Flows, Dudgeting and
Accoufling, Environmental Feonomics: Tniroduction. economic tools for evaluation, Green
GDP, Cleaner development mechanisms and their applications.

Linit 5

Environmental Audit - methods. peocedure, environmental audit versus acepuins udir,
compliance audit, methodologies and regulations reporiing and case siedics, Life evcle
assessment, Triple bottom line approach, Totml Quality Management i Environmental
Management and Pratection - 150 9000, 14000 and 18000 series of standards

Referenes:

|. Lohani BN and Morth A M., (1984), “Environmental Qualicy Manzgement”, South Asian
Publishers, New Delhi.

2. Chanlen ET., (1979, “Environmental Protection”, Metraw Hill Publication, New York.

3. Dunoy G.E.. and Waraer R.F., (1989), "Planning and Design of Engineering Svatems”, First
Edition. CRC press, Unwin Hyman Publications.

<. MOEF, Government of India, "Carrying Capacity Based Developmental Plarning Studies [or
" the Naticnal Capilal Region®, 1 995-96, :

3. WEERI, Nagpuwr, Annual Reports 1995 & 1994,
6. UNER/UNDP (2012) "Esvironmental Sustainable Development”.

Couorse outcome:
1. Students will be eble to understand the theary of eovironment and sustainable development

= Students will be eble 1o undorstand (he engineering methodulogy in planning -and s
limititions,

3. Bludents will be able 1o pet adeguate knowledge on environmentsl Procechicd.
4. Students will be abie to ass=ss the environmental impact.

2. Smdents will be able w0 get adequate knowledpe on engiteering and environmentl
CEOMGmIcs.

fi. Students will be ahle to understand total quality managemeant in envirenmental management

and prorection, -
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B Tech Civil Engineering Depanmental Flective

INDUSTRIAL POLLUTION CONTROL

Conrse abjectives;

I. T have sufficient la-;.'a-:w-h:dg; el Engineering ethics, cn;'irc-nma:r.! and Ecnlogica!
4, Ta have sufficient knowledge on findamentals of EIA and ESA.

2. Tohave better understanding of Industrial Air pollution Managemnent.

4. Tohave udequate krowledge on Wistewater treatment processes.

3. To have understanding of pdvanced wastewater tregtment processes,

6. To have sufficient knowleige oi [azardous Waste M anagement.

Course conlent:

Unin 1

Engineering cthics and eaviromnent. Feologics! systems and pollution. Fundamental definitions
of pollution parameters, Stondards and legislation, EIA and FSA

Umit 2

Air ang water pollution management tirough waste mintmization.

Timie 3

[ndustrizl Adr polhution management - air pollution meteorolegy (Generation, transportation and
dispersion of air pollutants). Outlines of industrial air pollution contrel, Selection, design end
performance analysis of nir pollution control equipment

lnil 4

[ndustrial Water pollution mamugement - Wastewsier reatment processes and  advanced
WaRRICWAleT treatinent processes.

Limii =

Hazardous Waste Management - Sowrces, Classification Reguletions for Hazardovs Wasie

Munagement, Waste Min:mization and Resource Recovery — Approaches, D ‘elopiment of 4

Waste Trucking, Tremtment of hazardous weashe, ﬂ!urmﬂgi weatmenl, Soil contaminalion and sile
£ [

remedialion, monitoring of dispesal sites, (Fox ' 2
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B.Tech Civil Engineering Departmental Elective

References:

| Tr. W. Eckenfelder (2007 “Dulustrinl Waste Water Pollution Contral”, MeGirawHill
Exclusive [CBS)

2. Pichtel 1., {2013), “Wasie Manugement Practices: Municipal, Hazardous and Indusirial™, 2rd
Edition, C'[-I‘J’_. Press,

3. Bhatia, 5. C., (2007), “Sclid and Hazardous Waste Manozement”, [st Fdition. Atlantic
Publishers & IZIHmI:ru[urs

4. Rac, C5., (2018), “Environmental Pollution Coutrol Engineering”, 3rd Edition. New Age
Internatinnal Publishers,

3. De Nevers, N., (2000). “Air Pellution Contral hm,-:l;mﬁ-..rmg“ 2nd Edition, MgCraw-Hill
Educalion. -

6. Nemervw, N L, (1978), “Industria? waler pollurion: Origin, chamcteristics and weamment”
Adidison-Wesley [-;Iu-:atl.nnﬁ] Publisher Inc,

Course outeomes (C0):

- Students will be able o ut'lli::rs'lam:l Jundamentals of Engineering cthics, environment and
E‘culcig.lt.,ﬂl A

Students will have keowledge an E1A and ESA.

- Sludents will have adequate knowled pe Tndustrial Air pellution management.

r

-

4. Studeals will have understarding ot desigining Wastewater treatment provesses
7. Smdents will have understanding of designing of sdvance Wastewster teatnent Processes,
& Srudents will have sullicient knowledge :::rl!_{au:n:dnus Waste Management,
f\ ’,.l:_: e & A=W RV
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HB. Tech Civil Engineering Departmental Llective

ADVANCED ENVIRONMENTAL BIOTECHNOLOGY

Course objectives:

i To have sulficient knowledge on fundamentals of Environment and Microbialogs
2. To have adequate knowledze on Microbial Genetics, metabolism. Heaith and hygieas,
mieractions and Toxicobomy,

3. To have better understanding on micrabinlegy of Suspended Growth Process,

4. T have better understanding or microbialogy of Attuched Growth Process.

2. To have understanding of Bioremediation of Hazardous contsminans and emersing
cuntuminants, Environmental sustaingbility.

6. lu have sufficient knowledge on Covironmental sustinubility, Bio-fortilizers  and
Biopesricide.

Course conleni:

LUnit 1

Review ot comeepts of Environment and Microbiology, Microhial Ecology. Microbial energetics,
Microbial kinstics

[mit 2

Concept of Microbial Genetics, Microbial metabralism, Microbiolagy of Health and hvgizne.
Micrabial inlersctions, Microbial Texicology, Depradation of Xenobiotics.

Unit 3

Microbiology of wastewater: Suspended Growth Process- Aerobic snd Angerohic, Siofilm
kinetics,

Unin 4

Attached Growth Process- Aerobic ard Anacrobic, Biclogical nutrient remmoval, Faculimive
Frocesses,

N o P = o &)
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B Teck Civil Engincering Departmental Eledtive

Biodegradability, DBioremediation: Engincering  sortegies for  boremediation,  Micrabial
Remediation o Solid-wastes, DBwremediation of Hazardous contaminanls and emerging
contamingnts, Environmental sustalnabillty, Biw fertilizers and Rinpoaticide.

Eelerenees:

L. Metealf and Eddy Inz, (2012), “Waslewater Enginecring — Treatment and Reuse”, 4%
Edilion, T'ata MeGraw ITl Publishing Co. Lid,, Mew Delhi.

4. Odum, {1974), “Fundamentals of Ecalogy™. 3rd Edition, W _B. Saunders & CO, NBF.
3. L. Smith, (Z000), “Ecclogy and field hinlogy™, 6th Editicn, Benjamin Cummings.
4, Manahen 5.E. (2000), *Principals of Envirormental chemusiry™, Uth Editon, CRUC press.

3. B.R. Phalip, (1993}, “Eavironmental hazards & hueman health™. Lewis Pulilisher, Roca Raton,
FL.

0. Uppadahay A. lUppadahay K. and Math N, “Principles of Binshy<cal chemisiry™, 7ih
Edllmn Principles and Tezhnigues of Biochemistry and Malecular Biology

7o Pelezar M), Chan ECS, Krieg, NR{I004) “Textbock of Microbiolugy™ 3th edition Tam
Metiraw Hill Publishing Co. Lid., New Deihi

Course outcomes [{700):
1. =tudents will be able to understamnd fundumentals of Fnvironment and Microbiolupy.

£ Studemts will have knowledge on Microbial (eaetics, melubolism, Health and hvaiene,
interactions and Taxicelogy.

4. Smdents will have sdequate knowledzz on microbiology of Suspended Goowth Process,
4. Stwdents will huve adequaie knowledge on mizrobiolegy of Attached Growth Process,

3. Swdents will have understandin g of Hioremediation of Hazardous contaminants and emers aing
coataminants, Envirosnmenial 5.u5m|nah|]| ¥,

6 Students will have sufficient knowicdge on Environmental sustainab: lity. Bio- fertilizers and

Biopesticide. 1 ~
W PR S
- A &> & owe
ko
41/\
<>



B Tech Civil Engineering Departmental Elestive

MANAGEMENT OF WATER RESOURCES
Courses Objective:
L. To impart Knowledge about the planning and managemenl of woter resgurocs

2. To introduce the concepts of watershed management, integrated waler resources Mmanagement,
envirarumential interzetion of water resources asd polises fremework related to water resources

3. To enable student to wnderstand the differemt components of water resonroes and their
ML EEment

Course content:

Unit- 1

Management of hvdrelogical data, Linear Programming and its application in water sescurees
developmens, Inventory control,

Unit -2

Avalysis of risk and uncertainties, Dvnamics programming Stotisticel decision model. Wate
policies and mstitutional aspects of mansgement of waler resources,

Umit -3

Higrarchical maodeling of water resources development, Munsgement of watersheds and water
gualioy,

Lomit -4

Reservoir & stream (low rowing, probability, rizk and uncertainty analysis.

Ulnit — 5

Utban water supply planning/mansgement, cost-benefit analysis in waler resodices planning,
planning of watersheds, Watershed behaviour and conservation practices, trans-boundary water
Pesources, Natiosw] watcr palicy. woter withdrawals & uses, tran s-houndary water resuurces

References:

I Water Munggement, Warren Viessman Jr. gné Claire Welty, New Yurk ; Harper & Row.

1985, | st Edition —r ;"II -
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B.Tech Civil Enginesing Deparimental Elective

2. Water Resources Enpineering, Larry W. Mays, Wiley Global Education US. 2019, 3rd
Editicn

3. Warer Resources Engincering, Ralph A Wurbs and Wesley P. James, Pearson, 2001, st
Edition.

4. Water Kesources Systems, Planning & Management, S K. Jain & ¥ P Singh. Elsevier
Scicmee, 2003, 11 Edition.

3. Madeling Waler qualities and Mznagement, Axil K, Biswous, MoGraw-Hill Prafessional, 1597,
|21 Editicn.

6. Mierarchical Analysis of Water Resources System, Y.¥, THaimes, MeGraw Hill Highes
Edocation, 1977, 1st Edition,

I Waste Waler Bnginecring Treamment and Reuwse, Matfelf ! Eddy, MoGraw-I1ill Educution
{Tndia) Pt Limited, 2002, 4th Edition

. Sustamuble watcr Management Solution for Large Cities, Dragar A, Save, Mignel A
[nternztional Association of Hvdrological Science, 20035, 15t Edition

Lourse nutcome:

| Students will ke able o dentity ditferent problems related to water resources plunnimg,
managament and development,

2. Stmdents will be nble to describe various concept and problems of waler related issues

atudents will be uble 1o identify the risk and uncertamtics of water related jssues

(-]

=

Students will be able to do the eost-henefil analysis 1 water respurees planning

3. Students will be ahle to do the urban water supply planning/management, cost-benefit anal VAIS
in water resources pl anning, planning ol walersheds.

b. students will be able to gain knowledge about the national water palicy.

'-J‘“‘)\ A C%g/ A i
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GEOENVIRONMENTAL ENGINEERING

Cioarse objectives:

- o have suflicient knowledie on fundamentals of Gevenvironmental Engineering

2. To have adequale knowledge on glanning and design af MSW and Hazardoos waste Londfl s,
3. To have betier understanding on planning and design of slerry ponds - ash ponds and tatling
pards

4, T have better understanding on subsofies contamination.

3. T'o have understanding of geotechnical reuse of wasie

Course cuntent:

Umit 1

Coneepis and principles of Geoenvitonmental Enginesting

Unit 2

tieorechnicel aspects of planning and design of MSW and Hazardous wasie Landfilla

Unit 3

Geolechnical aspects of planning and desipn of shurry ponds - ash ponds and tailing ponds.

Unit 4

Geotechnical aspects of detection & monitoring of subsurface contaminativn end cantrol &
remediation of contaminated sites.

Unit 5

Rehabilitetion of waste dumps and geatechnival re-use of waste,

R " D ) b
L R 5 }j{/ KR
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B.Tech Civil Enginesring Departmental Clective

|. Rowe R.K."Geotechnical and Geoenvironmental Enpineering Handbock” Klower Acudemic
Publications. London, 2000,

2. Reddi LN, and Invang, H. I, "Gienenvironmental Engincering, Principles and Applicztinns®
Marcel Dekker Inc. New York, 2000

1. Yong, K. N "Geoenvirenmental Engineering, Contaminated Soils, Pollutant Fute and
Mitipation" CRC Press, New York, 2001,

4, Sharma H,D and Reddy B R _"Gecenvironmental Enpineening: Sie Remedintion, Waste
Containmenl and Fmerging Waste Managemenl Technologies” laohn Wiley & Sons, Tne., USA,
2004,

3. Fredlond DG, and Rahardje, L "Soil Mechanics for Unsaturated Soils” Wilew- Interscience,
USA, 1993,

6. Mitchell, LI, "Fundaientals of Soil Behavior” Wiley, 2005
- Hillel I3 "Introduction to Environmental Seil Physics” Academic Press, New York, 2003,

Course puteomes (C0):
L.5mdents will, be able to widersiandfungamentals  of Geoenvinsmental Engincering

2. Stmdents will have knowledge on planning and design of MSW and Iazardous wiese
Land(ills.

3. Suwdents will have adeguate krowledge an plunning and design of slumy ponds - sl ponds
and tailing ponds,

4. Btedents will have adequate knowledpe on subsurface contamization.
3. Students will have understanding on reuse of seolechnical waste,

1 _{f\ B % Sl -
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ENGINEELRING BEHAVIOR OF 5011

Muodule 1@ [ntroduction — formation of soils — different soil deposits and their ENgineering
propertics - Genests of clay minerals —identifigation and classification — Anion und cation
exvhange capacity of clavs — specitic surface area — bonding 1 clays

Module 2: Phiysical and physio-chemical behavior of snil  diffosed double laver theory -
cemputation of docble layer distance — effect of jon concenwation, toniz valercy, pl, delee:
canstant, lemperature un double layer — stem layer — aftractive and repulsive forees in cluvs -
vpes of soi’ water — mechanism of soil — water inlerwclions — soil srnchne

Module 3: Prublems associgted with swelling and shrinkage behuvior of soils —Causzes,
cansequences and mechanisms — faciors influencing swell - shrink characterisiics — swell
putential — csmotic swell pressure — soil fabric and measurement — semsilivily, thixotrophy of
soils — suil suet:on — soil compaction — factors afTecting soil compaction

Module 4; Compressibility, shear strength and permeability bebavior of fine and coarse graiied
seils — mechanisms and factors influencing engineering propertics — liguefaction potential
vauses and consecucnees

Module 5: Conduction in soils - hydraulic. electrical, chemical and thermal flows mosail
applications — cotpled flows — Fleciro-kinetie process — thermo asmosis — cleete gsmosis —
prediction of sngincering behavior of so0ils using index properlies — cmpirical equations and their
applicability.

Fxlerences
| Mitchell. 1K Fundamentals of Soil Behaviour, John Wiley, New Yook, 1997,
2. Youg, RN end Warkentin, B.P, Introduction to Soil Behaviour, Macmillan Limiied.

London, 1979 . s Rt :
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B.Tech Civil Engineering Dkepurimental Elective

3. Coduto, D.P., Geotechnical Enginesring — Principles and practices, Prentice Hall of India M
Lud., New Dethi, 2002,

2, Das, B.M_ Principles of Geotechnical Engg, PWS Publishing Comp, Boston, 908

3. MeCarthy D.T.. Essentials of Soil Mechanics & Foundations, Prentice-Hall, 2002,

ANALYSIS OF TRANSPORT SYSTEM

“Module 1

Introduction: Ewvahiation issues, Evalustion process, wvalues, goals, objectives, criteria wnd
standards frame work — Estimation of cnst, impacts and performance levels  svaluation of
alternatives, economic environmenta) and safety evalualions; multi eriteria evaluation vethods.
techniques — scoring techniguss — group consensuous.

Module - 2

Economic Evuluation: Review of Engineering Fconomics-Welfare Theories and Equtiibrium-
Thearetical Basis-Discounted Cash Flow Methods-Cost, Benefit Cost Effectiveness ond Shadow
Pricing Technigues- Criteria for Prcing Services-Average Cost Vs Marginal Cost - Allocation of
Resourzes within Transportation Section-Financing of Transpor: Scctions in India

Module - 3

Environmental Evaluation: Introduction, air pollutants, pollutant effects, air quality standads,
[uctors influencing air poliution, air pollution dispersion & pollution models, air pollunon
reduclion measures - N ofse pelluticn: noise miEasurement, noise propagation, puise maodeling,
noise contrel and ahatement technigues, Energy reluted issues, energy consumption of different
modes, enerpy related transporlabicn actions

Modole - 4
safery Evaluation: Highway safety problem, accident categories, highway safely improvement
program — planning. implementation & evaluation slages, steps in 1ISIP, counter measores for

aceidents and probable causes, road satety audil, e e,

- *u»;:\\ G ?i? b ¢ L —
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B Tech Civil Engineering Departimental Elcetive

References

13 Hutchinson B.G, Principle of Transportaticn Systems Planning, MeGraw-Hill.

2) Dickey LW_, e al.. Metropolitan Transportation Planning, Tata McGraw-Hill,

3} ITE (1982), Transportation end Traffic Englaeering Hand Book, Chapters 21 and 22,
Prentice-Hall, New Jemsy.

4) Hegeer, LG, Trunsportation Engineering Economics, Me-Graw Hill Book Company, New
York.

P CANTER, LW, Environmental impact assessment. MeCiraw-Hill, [997

6) CRRL, Road user Cost Study in India, Central Road Research lnstituze, New Delhy, 1982

7} Robley Winfrey, Eeonomic analvsis for highways, lnlermational Textbook Co.

4} M. Wohl, B Martin, Traffic System Analysis for Engineers and Planners, MeGraw H:ll
Text. 1967, i

Y1 Babkov, V.F., Road Conditions amd Tralfic Satery, MIR Publishers, Moscow

TRANSPORTATION ENVIRONMENT INTERACTION

Course Objectves

* To impurt the knowlslge of how transporativn facilitics affecting the enyiromment

* To make the students understand the noise sources and its mitigation for urhan and non-urban
lrunsportation

* o make the students understand different vehicle emission paramctess. polletion standards and
its mitigation strategies

Transporiation Safety: Pre-crush, Crash and Post-crash maodels; Roles of vehicle, roadway,
trallic, driver and environmens; Crash and injury. causations Modes of Transportation, Mixcd
Traflic Flow, Transpor. Related Pollution, Technology Vision-2020, Urban and Non-urban
Traffic Noise, Noise Sources, Noise Level Fectors, Effects of Teaffic Noise, Noise Standards,
Meesurement and Prediction, Canmrol Measuras, Noise Studies, Road Transport related air
pollution, Snwrces of air pollution, effects of weather conditions, Vehicular emission parameters,
Fellution standurds, measurement amd unalysis of vehicular emission, Mitigetive measures. EIA
requircinents of [lighway Projeets, procedures, Ministry of Environment and Forests
CMOEF ¥World Bank/TRC UK Guidelines, E1A Practices in India.

Course Outcomes

Ulpon successful completion ot ihe coerse, the students will be ablc to

I+ Map traffic noises

2: Mudel vehicle emission for given conditions

3: Design transportation faciliy cnsuring less envirvnmental impact as per stundard guidelines

A et T :
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B.Tech Civil Engineering Departmental Elective

REHARILITATION, RECONSTRUCTION AND RECOYERY

RIS H

Recovery and reconstruction: Inteod uction, Medium and long term recovery aspects, Communiy
participation in defining objectives und their prioritics, Dizaster risk communication,

L'mig=2:

Rehabilitation: Physical and social infrestructyre, Relocation and reconstruction of lipusing,
public buildings, bridges, dams, wrehives and unuments, services such as water supply,
eleciricity, waste ManggEsment, communication, capacity building for sellh elp eonstrection,
Unie=3:

Mumerical condition surveys for foundation. Strucrirgl and functional dewcrioeation, Design
eriteria, Materials amd techniques,

Umit=4;

Predictive performance models, Repair and retrafiting; Earthquake damages of buildings, their
relrofitting and restoration.

Unit-5:

superficial repair, Structrl vepair, Structural soenpthening of habitable spaces. public
buildings, mads, bridges, dams, calverts eie

Bogks:
|, Bharma, Vinod K., “Disuster Managemenl”, NCOM. [IPA, New Delki. ot
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4. Mathur, G, C, *Housing in Disaster Prone Areas”, Nationgl Buslding Organization snd UM
fegicnal Centre, ESCAP, New Delhi. 1986,

1. Mishra, P, K. “Transforming Adversity inte Opportunity: Experiences [rom  Gujarat
Carthquake Recomstruclion Program”, World congress on Matueal  disaster miligation
procecdings, Febroary 2004,

4. Twigg, John, “Disaster Risk Reduction”, London: Overseas Development  Inatiture,
Humanitanian Policy Group, 20| 5

DISASTER RESILIENT STRUCTURES AND RETROFITTING

Unir-1:

Earthquake effects va the ‘structures, Classification of loads. Semie methnds of analvsis,
Seismit design methods, Seismic damages during past carthquakes and effect of jrregularities
and building architceture on the perfonmunce of strgelures,

[Imig-2:

Basic design considerations for multistori=d RC and sleel structiure with toundation as per latest
15: 1893, Capacity based desizn of builéing, Types of ductility, Factors affsetiig ductility,
Duetile detailing as per larcst 15:13920, Seismic design considerations for masonry buildinps.

Unit-3:

Fire safety of buildings, Efect of high temperalures on different tvpes of steel and concrese
structural members, Fire resistiznce by structural detuiling.

Unit-4:

Analytical determination of the ulimute be nding mement, Design of RC members for fire
registunce, Inteodoction of 151642, CGeneral characteristics of blast and offects on structures,
Blast load on obove ard below ground stractures, Respunse of structural elements ta blast forec,
Dynamic srength of maneriuls and de sign stresses, Load combinations for design, Introdection of
[5:4991. Sources of weakness in RC and Steel framed huildings.

Unit=5;

Classification of retrofilting techniques, Conventicnul and won-conventional methods, 1S cude

provisiong [or retrofitting of masonry structures. I P
WA V- mnfiesm
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Buooks:

|. Thomas Paulay and Pricstley M. 1. N, “Seismic Design of Reinforced Concrete and Masonry
Busldings”, Wiley India vt Ltd.

2. Agarwal Pankaj and Shrikhende Manish, “Earthquake Resistant Tesign of Structures™. PHI. 3,
Datta T, K., “Seismic Analysiz of Structures™ Wiley,

4. Duggel Shashikant K., “Eanhquake Resistant Design of Struztures”, 2nd Edition, Oxford, 5
Pricstey M. 1. N, Calvi G, M, and Kowalsky M. | “Displacernent-Based Seismiz Deign ol
Structures”™, Znd Edition, EUCENTRE.

6. Varghese P, C, “Advanced Reinforeed Conerere Desigr”, Zrd Fdition, PH] Learming Pve Lid.
4 Cofmie David, Mays Geofl and “Smith Peter, "Blast Cifects i Buildingz", Ied Edition,
Thomas Telford Publizhinye.

LSASTER RESPONSE AND PREIAREDNESS

Unit=1:

Global Disaster: Global and Indiun scenario, Scicnce and palicy, Institutional framework for
disaster prepuredness and mitigation, Managing natural ene anthrypogenic disasters.

Unid-2:

Principles and practice of disaster respofise operations and management, [hisusier Planning,
Pubhe Administration'Palicy and Emergency management, Ircident command conter. Training
need Analysis and human respuree development plan, Comporate/public sgency coordination,
Human element m preparedness planning, Current trends in disaster preparcdness.

Unit-3:

Huzazd monitoring, racking and modellmg, Farly waming systems, Warning protocals, Tndin
disaster resource network, Public health aspects of disaster munagement and SIETEENCY sETVIEES
systems, 1rbun hazards and disusier planaing, File services preperedness, Emes Reney sAnALnn,
Shelter environments.

TUait-4:

Conceprual and Applied Tssues in Emergency Management Operational decision taking,
Introdustion 9 emengency management and planning, Organizaticn and strecture of EIMErgancy
mandgement, Emergency management research methads and cnalysis, Public information for
“mergeicy management, Frinciples and practice of disaster relict amd recovery, Lopistic support
systam, Lomputer ppplications in emergency managémen. :

- £ F-\-
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B.T'ech Civil Engineering Depantmiental Eleclive

Primcipies of natural bazard reduction, Toxicolopy and binhazards in EMErgency management,
Terrorism  Preparedness: Critical infrastructure  and emergency  management, Emergency
preparedness, response, gnd planning for hazardous materials, Terorism, WMD and othe
contemporary  issues, Incident management systems and  emergence operation:  cenler,
Contingency  planaing, Commuonity emergency response team, Community relations  for
efivironmental @nd emergency mandgers, Contingency planning for bosiness amd indostry,
Internaticnal disusters.

Hools:

| Collins Larry R. and Schieid Thomas D., “Disaster Management and Preparadness”, Tayvlar
and Francis 2000,

2 el 8.1 and Kumar Ram, “Disuster Management”, Deep and Deep Publications, 2001,

3. Arora R oard Arora P, “Disaster Management: Medical Preparcdness. Response and
Homeland Security™. Eds, 2013, CAB Intermational.

4, Maiden R. T, Paul R, Thempsen, C., “Werkplace Disaster Preparsdoess, Hesponsc, and
Managemem”, Koutledge, 2007. :

2 Beach, M., “Disaster Preparedness und Management” F A Davis Coumpany, 20140
#
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NISASTERS AND SPECIAL STRUCTURES

Lmit-12

Introductdon to Special Stractures and Thew Uses: Hi idges, Dams, Muclear power plants,
[Termal power plants

Lmit-2:

Underground Structwres: Twinels, Subwuys and Storage Tanks, Pipelines, Railways, Rouds,
Ketanmg structures, Liguid storape ks, Waterways, Reservoirs, Wiastewnler infrastructure
anad CiTshore structures.

I man-3:

Perfommance of special structures during past disaster, Vulnceahility of special structures, Health
mu:liluring, Operations and mainlenance, Fotential threats and sk ass=ssments.

-4

Mational and internatenzl policies, Eovironeiental impact due to damage ol special structures.
limit-5;

Case study, Emergency plan and risk reduction, Post-Disaster recovely atd seconstruction,

Bools:

| Pililukis, K., Crowiey, H. and Kaynia, A. M., “SYNER-G: Typology Definition and Fragality
Functions for Physical Elements at Seismic Risk « Buildings, Lilelinzs, Transportation Networks
and Critical Facilities”, Springer., » R .
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2 Pitilakis, K., Franchin, P, Khazai, B. and Wenzel, H,. “SYNER-G: Sysiemic Seismic
Vulnerability and Risk Assessment of Complex Urban, Utility, Lifeline Systems and Critical
Facilitics - Methodology and Applications™, Springer.

3. Chopra, A, K. “Corthquoke Engineering for Concrete Dams: Analysis, Design, and
Fvalnation™, Wilev-Bluckwell

4. Wang, 1. M., “Seismic Design of Tunnels”, Pursons Bnnckerhoff Quade & Douglas, Ine
5 Lew, H. 5., *Wind and Seismic Effects™, Mational Dureau of Standards. SP-477.

6. Andrews, A and Folger, P, "Wuclenr Power Plant Design and  Seismic  Safety
Considerations”, Congressional Research Service.

77 Sibal, . 5. “*Are You Prepated for a Disaster? Miligation and Muanapement of Disaslers™,
Bloomsbury.

MAN-MADE AND BIOLOGICAL DISASTEES-DETECTION AND MITIGATION

Unit-1z

Bioterronsm Dioterror agents: Bacterial wml virul; Apribioterrorism- intreduction of plast and
animal diseases

Unin=2:

Infectious diseases Infectious agents, morality due fo major bacterial outbreaks, spread of
sacierial infections and the never ending fight, pathogens and multiple diug resisunce, means of
detecting and mitigating kacterial pathorens, Viral discases - Quibreaks snd incidences: Viral
outbreaks - SARS, Bird flu, Swine flu and HIV, detectivn und mitigation of viral agents.

Umii-3:

Chemical Emergencies: Pesticides, industrisl pollutants, heavy metal contamination.

Lnit-:

Rudiation emergencies: Muclear radintion lekege, Chernobyl disaster and implicalions on
biological systems, effect v penelic material; Mutations-chromosomal

[ mit=5:

Biotechnology wnd Buwdiversity lsspes of Riodiversity, valus of biodiversitv: Emergence of

Hiotechnulugy: Bictechnalogy and promises te society; Biotechnology Techniques: Managing
|||l:! E'I-IIIF.[{IE I.'lf':.-;I_"'ﬂ.‘:r-:.'_' E:Ii:firl..“._rir‘g’ |'¢Hula[iﬂ|15-a|1d C':f'l'l‘.lL?I -..'-f I_:‘i.'.ll'n'."n.-|1:|-::|!'::"r1::l' HI'\.."EE'IJE‘I."&'

Wy % A=
! I.II 7 e %’3’/



re

B.Tech Civil Engineening Nepartmental Elective
Supgested Rogls:
L. Grey M. and Spueth K., The Bioterrorism Sourcebook, MeGraw Hill, 2006
1 Yousel A. K, ctal, Biology. Pathogenicity, Cpideminlogy, and Hiodefense, Wilev-Hlackwell,
2007
3. Luther E. L., George Korch, Biological Weapons Defense Infections Disgases and Counter
hiatcreoristm, Humana Press, 2004
4. Hawtzwaorth L., Methods end Practice in Rindiversity Conservation. Springer, 2009

5. Fong 1 W, and Alibek K., Bioterrorism and Infectious Agents: A New Dilemma for the 21st
Cenwry, Springer, 2009,

HYDROINFORMATICS

‘Coursc Content

Unit-1: Introduction:  Tntroduction to data-driven  modeling  for water syarems: Model
classification; Introduction o Matlab and R Programming.

Unit-2; Supervised Learning for clussificetion/regression: Linear Models and Generalized Linear
Modele (GLM) including Logistic and Poisson Regression; k-Mearest Meighbor [k-NN) method,
Pelynomial Regression and Generalized Additive Models, Kemel-bused Methods: Decizion rress
- Classificetton ané Regression Trees [CART) - Bappging. Hoosting and Razdom Forests;
Support Yectnr Machines [SVM5: Artificial Newral Networks [ AN T-E_._-_.:E|-|-_-r-..;i|-|_!,_ ethods -
Buolstrap; Regulartzation and Machine Leurning System Desipn

Unit-3: Unsupervised Leaming: Clustering: i) hard (k-means) elustering and 1) furry clustering
(fuzzy c-means) with imwaduction w fuzey logic; Multivariate analysis — dimension reduction.
Singular Value Decomposition (SVD), Principal Component Analysis (PCA), Canonizal
Correlation Analysis {CCA)

Unit-4: Applications: Hydswinlurmatics tor Climate Change Impact Assessment and Regional
Flood Frequency Analysis

Unit-5: Example of'z Hydrelogic Infermation System

Heferences:

L. James, G, Witlen, T Hastie, T, & Tibshirani, R Z0E3). An inteodoction 1o siatistical
learning (Vaol. [12). New York: Springer. (Or Hastie e al. fior advanced)

p
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2. von Storch sod Zwiers, 1999, Stanistical Analvsis in Climate Research, Cambridpee Univ
Press, UK.

3. Myers, R H., Montgomery, D. C., Vining, G. G., & Robinson, T. J. (2012). Generalized linear
models; with applicaticns in enpinesning and the sciences (Val. 791 John Wiley & Sons

4. Abbotr, 1991, Iydromformatics- Information Technology and the Agquatic Envimonment,
Avebury Technueal, Aldershor, 1K

5. Mielsen, 2014, Meunrsl  Welworks il Deep Learning, Wk hoalk,
hitp:fneuralnetworkzanddeeplenming comindex.him |

G, Cither relevant research artcles

ZERO ENERGY BUILDINGS
Course Content
Unit 1:
Introduction; Zero Enerpy Buildings (ZERs) and its Concepts; Differeat definitions of ZEBs;
Relevunce ol such systems; Steps o Achieve ZEBs; Challenges Involved in the Design of Such
Bystems;, Sources of Renewable Power for ZERs,
LUimit 2=

Diesign Concepls of ZEBs: Thermal Inads and energy use in buildings; Design considerations in
FER% Building fabric’ envelape, ITWAC and Lighting Systome, b Legrabion wilh Sl
Renewanle Energy Syatems

Limit 2z

Building Lnergy & Operation Management: Building Management Systems: Optimal resource
dispaich (thermal and elecirical). demand side management with ZEB operation including
HV AL, lighting control; Opzration of building micro-grids in grid connectedfislanded modes;
provision of ancillary services shuring amang the varions buildings.

Uniir 4:

Comiforl considerations in ZEBs: Thermal Comifort, Visual Cuvmforl, Avoustie Comiort, Indoar
Air Qualzry

Umit 5:

Economics of ZEBs: Curbon | amiprint Mitigation, Cconomic assczsment of ZELs; ZEB (Case

Studies, Future prospects & dirceron, —i - \
i J--F'H“l ::'”- e : E .f"f E , ﬁ HEE
- B
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5. Lach Covil Engineering Deparironentul Elective

Text & Reflerence Boaks:
[ Acara, C. P, Befriperation and Adr Conditinning, MeGraw Hill Education (2017

2, Athienitis A, and O'Brien W_, Modeling, Design, and Optimization of Net-Zero Energy
Butldings, Emst &Sobn, (2013)

3. Croawaamd, DY, Principles of 2olar Engineering, CRC Press Tavlor & Francis Group (2003).

4. Chwicdui, D., Solar Enérey in Buildings, Clsevier (2014).

-1

Holman, I, T, Heat Transfer, MeGraw Hill Education (20100,

b, Duttie, 1. A | Beckman, W. A Sclar Engineering of Thermal Processes, John Wiley & Sons

(2006)

Course Qutcomes:

Mo provide the students with

1. Thorvagh understanding of Zero Enzrgy Building definitions.

2. Undesstanding solar energy wilization in hoildings

R l.'_l'ldx'.“.'-ﬁ[-i.l.udij'.g of other Renewahle sources of power generilion for buildings.

4. Understanding of energy conservation studics in building perspective

3. Understanding of contemporary HVAC cquipment and possible integration of renewshble
ﬂl:llﬂ'EL'r'

b. Understanding of introdueaor to novel matesiols and designs for ZEB construction

7. Understanding of tangible strategies for reducing energy demands in differer climaric zoncs
Eat
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CARBON AUDIT AND MANAGEMENT

Course Conlent
Unit 1z

Introduct:on: Energy and society; Greenlhouse pus erissions from the enerey sector and their
-\:l::" X2 =&
bme wend; Relatlive cantribation of various sectars to plobal presnhonse gas smissions,

Limit 2=

Sources and eslimation o carbon emissions: Climate change and other potential impacs of
enhanced greenhouse effect coused by emissions from differsnr seeross, storage and weilizarion of
encrgy carriers, Measurement amd estimatien of carbo:. emissions from different seclors and
urilizétion of various energy carriers.

Unit 3:

Carbon anditing: Carbon footprints; Carbna sudit; Cstimation of direet asd supply chain carbon
footprints; MNeed for reducing carbon foelprints; ldentification of niche arsas for carbon
[MANE e 21T

Llmit 4

Larbon Magagemenl: Tonls and accounting techniques [or carbon audit and ML mC L
sustzinabilily vecounting, Life cycle essessment approach. Integrared supply chain analysis witl
“espect to carbon, Standards: Carhon management policies: Carbon management regulations and
protocols,  Carbon Management Applicaticns: Carbon munzgement in ENECLY SCncration,
fradrsparl, water and Waslewaler, I1171::||11-|L2i.l'ill5. illrL:-En:Ltm_-| and COMPUNECAt i 1.,,--L;J-|||_.:|._-.E,

-
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B.Tech Civil Engineericg Departnental Elective

elc.; Larbon manugement in new buildings and cities; Carbon implications of waste reduction
and recycling: Strategies for carben sterage in soil and in cosans.

Ulnit 5:

Carbon Credits und Carbon Economics: Carbon credits; Tradine schemes; Carbon scononiics;
Low carbon investments; Carbon labeling challenges and apporfunities in carbon managerment i
efiergy seclor and energy infansive industries ond applicetions; Encrzy generation fior a low
carhon sncicry for sustameble development.

Text & Beferenee Books:
L. Subramanian 5. M., The Carhon Foomprint Handbaok, CRC Press (201 5)

it

. U'NDP, Carbon Handbook, United M ations [y elopment Programime (2012

[

. Emmanue| R., Keith B, Carbon Management in the Buill Environment, Routledge (2012},

Course Catcomes:

To provide Lthe students with

| Identify the elects of carbon emissions on te eaviranment and conseyaent challenges.

2, Acquire necessary knowledge and skills to conduct carbon- avdits snd life cyele analysis o
identify carbon management opportunities

3. Implement cfficient and effective carbon management slralepies in the energy sector and

energy Intensive indusiries and document the same. o
Pl 4 .'-h"'-:.%..f"-. /k\.f'/
..Jf.-_'___. .i‘d__.-' .._,..-"'H
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ENERCY GENERATION FROM WASTE

Conrse Content
Vit 13
[niroduction; The Principles of Waste Management and Waste Utilization. Waste Management

Hierarchy und 3R Principle of Reduce, Reuse and Recyele. Waste a5 @ Resource snd A ltemats
Energy source

L it 22

Wasle Sources & Characterization; Waste production in different sectors such as domastic.
industrial, agriculture, postconsumer, wasle ele. Clessilication of waste — agro based. forest

residugs, domestic waste, industrial waste (hazardous and non-hazardous). Characterizion of

witsle [or encrgy utilization. Waste Selection crileria.
Unit 3=

Technologies for Wasie o Encrgy; Biochemical Conversion — Energy production from oTEAnic
wiasie through mnecrobic digestion and  fermeninlion. Thermo-chemical Conversion —
Combustion, Incinerativn and heat recovery, Pyrolysis, Gasification: Plusma Arc Technolopy
and other newer lechnologics.

L mit 4:

Wasle to Encegy Oplions; Landfill gas, collection and recovery. Refise Derived Fuel (RDF)

Huts, briqueties, pellets. Alternare Tuel Besourcs [AFR) — produstion end use i Cement niants,

Thermul power plants and Industrial boilers. Conversion of wastes tn “isel resperees ol ather

usetul encrgy applications. Energy from Plastic Wasles Mon-regvelable plasiic wastes Tor
A

f’;.i-::'_ I F 'ﬂ‘l‘l.-._ —I_
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B.Tech Civil Engineering Departmental Fleclive

enerpy recovery, Bnergy Recovery from wastes and aptinization of its use, benclinuoriing ang
standardizainn, Eneray Analysis

Llmit &:

Waste To |'I1L‘IJ_L}-' & lnvironmental '|:r:|_1|ic_'.:|:_:|¢_'r.'\_-:_ Emvironmental standards far Waste to |""|.‘r|_:_-:.
Plant vperations and gas clean-up. Savings on non-renewabdle fuel resonrces. Carbon Credits:
Corban foor caleulations and carhon credils transfer mecharisms

Text and Reference bools:

|, John Pichtel, Waste Management Practices: Municipal, Hazardcus. and Industrial, Second
Edivien, CRC Press.

- Banwan Lul und Patwardhan, Wealth from Waste: Trends and leeanalngics by, TERI Press.
SN Mukhopadhyiy, Fundamentals of waste and Envirenmental Enpgineering, TERIPriss,

"1
-
_'l

I George Tehobanoglous Frank Kreith, Handbook of Solid Waste MManagerment, Sceond
Edition, The MeGraw-Hill

Cnrid s Chu loomiics:

To provide the studenes

I The knowledgre about the .;|u:n|1j-_-.1:|5 of Waste 1o Cnergy Plants

2. The varions aspects of Waste o Envray Managemenl Svstcms,

3, with konowdedge to curry out Techno-economic Femsibilily for Waste 1o Energy Plants,

4. with the knowledge in planming and operations of Waste (w Energy plans

Ty
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(ICEAN RENEWABLE ENFRGY

Course Conteni;
Uil 1z

Intreduction t wave mechanics, Basic equaticn, Conservition of mass, momentur aad energy
tn fluid mechanics; Surface stress on a particle: Hydrostatics; Translational equetion of molion.,
Review of vector unuiysis; Lane inteprals, Welocity potenual. Cylindrival coordingtes: Bernoulli
equation
Unit 2:
small amplitude water wave theory formulation and solution, Guverning cquation, assumptions

and boundary vonditions; Sclution of linearized water wave boundary value problem for o
horizontal battom

Limin 3;

Wave properdes; Waler particle kinematics for progressive waves; Wave classification by
relative depth; Particle velocity; Accelertion and orbir geometry, Pressure field; Wave energy;
Energy Mux and group celerity; Momentum flux: Radistion stress: Wave refraction; Wave
diffraction; Cumbined refracticn end diffraction; MNanlinear prapertics derivable fium small
amplitude waves, Nonlinear wave cquation; Validation of stokes expansion: Soliary wave,

Cnoidal wave; Validity of nonl:near wave theories.
: = . L~ 3 W o
Unil 4: e PR e g__,.-“' i
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B.Tech Civil Enginezring Departmental Blective

Wave body inferaction; Polential flow aparench: Foree due to real fluid: Morison equation; Total
force caleulation: Methodelogy fur delermining drag and iertie cocfficients, Wave force on
pipelines resting an fhe sea floor; Nomericel methods for wave loading on arkitrary shapas
wbyects

L mit 5:

Wave maker theory: Simplified theory for plane wave makers in shallow water: Complele weve
maker theory for plane waves produced by a paddle; Planar wave energy absorkers: Cxlindrical

wave mukers; Plunger wave makers,

Text and Reference books:

I. Rohert G Dean & Roberl A. Dalnmple "Water wave mechanics for engineers aml scientists”®
World scientific publishers

2. Robert M. Sorenzen "Basic wave mechanics: for costal and ooean engimeenng” John Wilevi&
wons, [ne,

3. Robert [.. Wiege! "Oceanopraphical Engineering”, Prentice-Hall Ind:a

1. Moaren W. Dingemans "Waler wave propagation over uneven bottom Past T - [inesr wive
propagation”. '

Course Outcomes:
To provide the students with

| Good understanding of (e fundariemals of tidal furbines and wave EMETEY CONVEFIET
performances

<. The knowledge of how Lo assess the performances of these techmologies.

=
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ZERO EMISSION VEHICLES

Coorse Content

Umit 1:

litroduction: Introduetion to 2ere emission vehicles, different types of power train / vehicles
Unit 2:

Fundamentals of Intemal combustion {107} engines: Spark igaitien and LCompression gnition
engines; Emissions fomation mechanisms in intemnal combustion engines (LIHC, CO, N,
N2Q, MM, ete.), (verview of technologies for achieving zera emission: Lean burmn combustion
(PCCLand HOCT): Contrelled auto ignitinn: Homogencous charpe preparation stralegies,

Unit 3:

Hydrogen fuelled IC enmines: Rack firing; Mower drop; Fuel induction tc chniques; Technologies
for impravement of power and thermal efficiency; WOx emission redustion lechnolosies and
strateglies: exhaus: gas recirculation, water njection, after trealmen! devices [selective catalyst
reduction, Lean NOw Umep, particulate wap, exidation calalvst, ete.).

Unit 4-

H}Lrl-l vichicles: :I'.II.l'Dd'.I.I'_Ti."III. Classitiear i -'"._dl..'an!ag:g_ and '_‘Ijﬁ.al,'_'-,'ﬂrll-lﬁc'a': I |_‘-.-|g;i||$-_- LT iy

elecerical motor systern; Regeneration of energy tuvugh kreaking: Power-torque charscteristios

N g :E;':
.-"-'-'-.-' )JJ_L --"'-.-. ‘I|I|| G .-""':1"'-/
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B Tech Civil Engineering Departmental Elective

Fuel economy unprovement for urban driving cyele. Battery operated vehicles: I'ype of battery
for vehicle epplications, Avcessories of hattery eperated vehicles: Batlery recharping svstems;
Variable frequency drive.  Fuel ecll vehicles: Introduction; Fuel cell system; Classificarion;
Speed-Torque and Speedpower choracteristics; Operational issues; Overal]l eMicisney, Power
output; Comparison of fuel cell and IC engines ot swme conditions for their efficiency and
transicnt porfofmance.

Unit 5:

Eavironmant impact (assessment of (02 emission) of 2ero emission vehicles.

Text & Reterence Dooks:

l. Babw M. k. G, Subramemzn K. &, Allemative Trensportation  Fuels: Lrlization i
Combustion Engines, CRC Press(2013).

1. Willanl W. P, Engincering Fundamentals of the Intermal Combustion Engine, Pearson

Prentice Helli2008).

3. Addy M. W, Khair M, K., Dhesel Emissions and Their Control, SAE International (2006). 4.
Fergusan C, B, Allan T. K., Intemal Combustion Engines Applicd Thermosciences, John Wilsy
& Boas, Ine. {2000 4.

> Tums 8. R, An Introduction 1o Combastion, MeGraw-111 Companicsi 2000).

b. Heywood ). B, Internal Combustion Engine Fundamentals, MeGrew-Hill, Tne, (1935)

Course Culeomes:
To provide the students with
I. knowledge of various trangportation vehicles with zerms'near-sero emissions in deails.

2. Knowledpe-base for development of sustainable trapsportation vehicle

e o _";“" ?“Lf:—‘"
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SAFETY TN ENGINEERING INDUSTRY

Course Content

Umit I:

Introduction - definitions - classification of engineering industry - different process in
engineenng industry.

Unit 2:

Foundry operations - fumace - health hazard - safe methods of operation, Forging opzrations -

hear radiaticn: - maintenance of machines final checking of tools, guards, lobrication, shon
eguipinent and hand wools - sale wark priclice Operations in Lol and cold rolling mills

Unit 3;

safety in the use ol power presses - shearing -hending - rolling - drawing - wming - boring - :
milling - planning - grinding. Selection and care of tools - health hazards end prevention,

LUnii 42

2arery in welding, cutting, finishing, cleaning, polishing, buffing, Safely in heat treamsments -

safery in handling and storage, dispnsal of effluents - health precautions, sliminglion and

preveation of long time exposure tn the hazardoys fumes, source of fumes, ventilation and fume
protection, T, il ¥

: —— " - f ¥
L : N L %r’ CinaT .,
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B.Tech Civil Engincering Deparimental Flective

Care and maintenance of common elements used in mater &l handling Equipment like rope
caamns slings, hooks. clamps. general safety consideration in imaterial handling - manual and
hechanical handling, Hundling assessments - hancling techniques — lifing. carrying, pulling,
pushing, palletizing und stocking. Occupativnal diseases due to physical end chemical agents,

Text Books and Referenee Books

| Sem, 5 C and Biswas, G5, “Introduction to Duid mechanics and Fluid Machines™ MeGraw 1351
Fublishing Company, New Delhi

4. Young, . F., Munson, B. B.. Okiishi. T. H., & Tluehsch, W. W. (20100 A brief introcuction
to MMuid mechanics, John Wiley & Sons,

3. Kemar, I 8. (201 5). Fluid Mechanics and Fluid Power Engineering. Karzon Books

1. Accident Preventicn Menual, | 3th Edition. En minccring and Technologzy- W3C Chicago

3. ILO Encyelopedia of Crecupational Health and aatety - Part X111, Manufactucing Industrics

TOM & TPM

Course Conlent
[imig 1

Intreduction - Need for quality - Fvalution of quality - Definitions of Quality - Dimensions of
product and service guality - Rasic concepls of TOM - TQM Framewoerdk - - Barriers ta TOM -
Quality statements - Customer focus - Customer orientation, Costomer satisfaction, Customer
complaints, and Customer retention - Costs of guality.

Undi 2:

Juran Approach to Quality: Juran, Trilogy, Contributions of Deming, Juras and Crosby Slhigen
Shingo, Ishikawa, Meming Kzizen Innavation, Kaizen Managemen: Practices, TOC, The seven
raditionul tools of quality - New management ols - Six sigima: Conceprs, Methadology,
applications o manufecturing, zermice seotor mcluding [T - Bench marking - Reason to hench
merk, Bench imurking process - FMEA Stages, Types Contral Charts - Provess Capabilisy -
Quality Funciion Dev eloprment (DFM - T aguelhi qualinv foss fiunction

Unit 5:

Need for IS0 9000 - [SO 9001-2015 Quelity System - Elemenis, Documentation, Qualivy
Auditing - QX 9000 - 1SC 14000 - Conecpts, Requirements and Benefits - TOM Implementarion
in manutacturing and service sectors. Introduction of TPM. Eight Pillars ol TPM, Six big losses,

e R % Rad®®
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Fraditional model of TEM, Overall cquipment etticiency (OEE) and s caleulativn. Changing
Cempany Culture, Xerox Corparation = Using TOM a2 a Comparitive Strategy; Motorola's 3
Seerel to QU Mutorols™s Guest for Qualisy.

Text Books and Reference Boolks

|. Evane, IR, Dean 1 W, Total guality managemens. organization ind stratepy, Thomson,
2003,

3. Kanji G. K., Asher M. 100 Methods for Totsl Quality Managemeont, London: SAGE
Puklications, 1994,

3. Uakland G F. Total Quality Management, Oxford, 1995,

4, Goetsch D. L., Davis 5. B. Quality’ management. Introduction to TOM for production,
processing and services. New lersey: Prentice Hall, 2003 Longman Publishers. TSBN:
OTB05E2IB5972.

3. Besterficld, DH, etal, 2003, Toml Cualkity Management, 3rd edre, Prentice Hall

b, Guetsch, DL & Davis, B 2006, Quulity Management: Introduction o atal Chality
Management for Production, Processing and Services, 5oh edn. Pearson

£ lGrena FAM 200F, Quality Plansing & Analbveisdth edn, Jr., MoGraw-Hill

GLOBAL DISASTER SCENARIO AND TYPE OF NATURAL DISA STER

oo rse O ontent

Llnit 1;

Introduction - Disaster Managesment Cyele, Public administrationpolicy and emergency
Mardgement — incident command cemter — training need analysiz and human resource
development plan — corporare/public agency  coordination gnd the humar  element in

preparedness planming. Institutional framework in ndia for disaster prepuredness and miligation
Unit 2:
Earthquake: Iniroducticn — general characteristics — mechunism — canses snd effects — prediction
- seismic zones and waves — vulnerubiliny — dumage perential ~ magnitude and intensity
geological und gengraphical analysis — epicenter — characteristics of aencral motion and
atizniation. Landslide and land depradalion: Causes ~ tectonic conditions — erasian — avalanches
rock fall - damage wssessment,
Unit 3: ;

Floods: Ureneral choraeteristics — causes gromorphalogy and floods — Oood torecasting - river
and constal Meod — flash Hood - Take outburst — risks. cavicermental planning — Mueod conernl

h;x"‘nﬁhl ﬁ;i e g./ 5?1"1-‘%::_" -
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B.Tech Civil Cngineering Departmental Elective

and management. Cyclone and Tsunamic Structure and tature of evelones and Tsunamis —
characteristizs hazard donation — factors-haeard patential — impacl assessmen

Unir 4

Manmade huzards: Toxic chemicals — noise pellution — environment ground water polietion and
management - solid waste management. Terrurist disasterWar: Hazardous wastes redctivity —
lociizity — nuclear war — biological weapons — armed conflicts — land mines e

Unit 5;

Metional & World Wide Scenario: History of disasters - various disasters in various countries -
Dizasters in Indw Relief and rehabilitation in disasters at local, national and giohal levels, Gaps
in disaster management identified on analysis, Worldwide Aid and Agencies. Stedy of Cilferent
case studies on natural diswster & man-made disaster.

Text Books and Reference Buoks
| Donald Hyndman, David Hyndman “Nateral Hazards and Disasters™ Third Fdition

2. Coppola P Damon, 2007. Introduction 1o Internativenl Dizasrer Managemenl, Carter. Nick
199 &

3. Disaster Manaeement: A Disaster Maneger's Handbook, Asian Development Rank. Manila
L E i

4. Government of India, Minisory of Homs Affairs. Netional Dizaster Management Division,
200, Disaster Management in Indiz — A Slatus Report

3. Mabwnal Policy on Disaster Management 2009, NDMA Government of [ndia.

GREEN BUILDING & ENERGY MANAGE MENT

Caurse Ohjective:
Lo study about the concepts of green huililing and low ENErgy approachas,
2. To get a thorough knowledge abrut Green building systeins, auditing and energy mana pEment.

1. Recognize and demonstrate methods for Breen project management, certificaticn repistrarion
snd documentation and preen riling system compliance.

Courae Contents:

Module 11 Gineen Compesites for buildings - Concepts of Green Composites - Water Utitisation
in Buildings, Low Enery Approaches 1o "Water Management - Management of Solid Wastes |
Sullape Wiler and Sewage - Urbzn Environsment and Green Buildings - Green Cover and Built

r“_...__.-""H_l (’-&"‘ -_-'"_"- g}/
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Environment. Comforc in Building, Thermal Comfort in Rusldings- lssues, Hew Transfer
Charagseristic of Building Matcrials and construction technigues, and Incidence of Solar Heat an
Buildings-Implicarions of Geographical Location- Green managernent in India - relevance in
Iwenty tirsr cemury,

Madule 2 Environmental reporting and 150 14001.Climate change business and 19O 12064 |
Energy and resource consercation-Frineiples, Design of green buildings-rating svstens-LEED
Standards — Indian green building council rating svstesn Tor various types of projects

Module 3: Fundamentals of Energy - Energy production systems - Heating, Ventilaing and Ajr
comdiioning - Sofar Encrgy - Energy Feonomic Anabysis - Energy Conservation and Auadits -
Domestic Energy Consumption - Suvings - Primary Loergy use in Buildings — Residential -
Comrmerzial - Tnstitutional and Public Buildings.

Module 4: Energy in Building Dresign-Energy Efficient and Environmental Friendly Building-
Climate, Sun and solur radistion-Psychometries-Passive Heating and Cocling Systems- Facrgy
Audit-Types - anolysis of results-Fnergy flow diagram-Energy consumplionfUnit produstion-
Id entafication ol wastage-T'riority of conservative measures-Mainlenance of Encrey Management
Frogramime

Module 3: Eneray Management of Clectrical Equipment-Improvement of Power Factae
Management of Maximum Demand- Enerpy Savings in Tumps — Fans - Uompressed Air
Systemns-Lighting  Swstems-Ajr Conditioning  Systems —Operuticn  and  Maintenance-
Mudifications- Encrgy Recovery Dehumidifice- Water Heat Reon ery-Steam Plants,

Feleronces-

l. Ouman Aftmann, (2010}, “Green Aschiteenure Advaneed Technologies and Materinls”
MeGraw Hill,

2. Md. Zakiur Rahmum, Most, Sharmin [slam, Md. Shehedur Rash i, L20102) “Practice of Cireen
Building Technolugies and Water Conservation Process” LAP Lamberl Acadernic Publishing

3. Sam Kubbw (2012), “Haadbouk of Gresn Building Uesign and Constrection; LEED.
BREEAM, and Green Globes™ Elsevier Science, F
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AUTOMATION IN CONSTRUCTION INDUSTRY

Course hjective:

l. Ta get knowledge about application of sutomation and use of robots in construction,
2. Ta learn the basic concepr of Sensors and inspection

1 To study the existing and prototype equipment for construclion,

4. To study on Data retwaorking, robotiz techaclopies for prefabrication elements.

Module 1: Cuncept and application of Building Management Sysiem (BMS) and Auiomation,
requirchents and design consideralions and its effect on functional efficiency of building
autcation system, architecture and components of BMS- Review and anilysis of state- of —ar
I construction aulomarn o JField 1.I.‘I'|'~L'|r:- prluetors, comrollers, non-desiruo: tive evaluation, daia
acquisition , examples of sensors in existing automated equipment

"ﬁl ;,Ef, B{j / Pty —



B.Tech Crvil Frgineering Departmented Elective

Module 2: Off- site automation in constriction Infarmaticn processing (computer epplicativns),
materials processing, case study {concrets batels plant] - Existmg ard prootype equipment for
eonstniction — case study (concrete placement and finshing), final product design session

Module 3: Introduction to building automation syslems — components— Healing, ventilmion. and
air cenditioning (HV AC - Lighting — Electrical systems water supply and sanitary svstems— Fire
salety — security -Communication and office amtomarion system -Water pump moniloringe &
contrel - Control of Computerized HV AC Svstems

Module 4 Data nerworking— [BMS system und its componerts - Centealized  control
cquipment’s — substation and field controllers — Gamma Building contmol - energy-cficient
building and room avtemation.

Module 5: Automation znd robotic technalogies for customized component, module and building
prefabrication- Elementary technologics and sirgle — Task eanstruction robats - Site avtamation-
rabolic on site factories,

Selecting robot- Activaed concrete cutting robol concrete floor finishing robo- Cetling pame
positioning robel- Exterior wall paipting rebed-safely und raining- case stodies.

References:

I Javad Majrouhi Sardeoud, (2001115 Automated Management of Cosstruction Projects™ AP
Lambert Academic Publishiny,

L. Wang Shengwei, (2010, “Intelligent Buildings and Building Autamatdon™ Uaylor & Francis
Giraup.

3. Majrouh: Sardreud Javad, (20 14}, “Antomation in Construction Manapemem™ Schotars” Pross.

4. HongleiXu and Xiangyu Wang, (2014}, "Optimization aud Contrel Methods in Industrial
Engincering and Construction {(Intelligent Systems, Control and Automation: Science and

Engineering)” Springer, o o .
w R Y Rars
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CONSTRUC TI0N TECHNIQUES OF DEEP FOUNDATIONS

Lowrse Objeclive

| To wwderstand the varicus wpes of deep foundations

< Lo know the various methods and techniques mvolved in construction ol deep foundations
3.Tu know the various equipment involved in construction of deepr foundation
4. To understand the management and safely requirements in construction cf deep foundations
2. Lo know the concept of shect piles, colTer dams and reinforced eamth walls.

T
"u.-ﬂ_' E = -
__.--l-' Y TR, X &r"f Q‘Pﬁﬁ —
[
s 4 i'.J_.d"
Cntte Contents:
) S
o
C“-\_ -



B.Teck Civil Engineering Departimental Elective

Module 1@ Tntroduction- Preliminary iﬂ‘ﬂ’-‘-“-igiamm!-i. subsuripes exploration, daa rilErprataion
and estimation of various sub-soil properties; Types of deep foundations; Requiremnents for deep
foundations; Codal provisivas on safety requirements for decp foundatioos,

Muodole 3! Classification of bored piles: Construction methods and eonstriuction sequences of
hared piles. Equipments used for boring, drilling and cuncreting; Piling supervision amd guality
assurance,Design considerstions and pile capacity

Madule 5: Classification of driven piles; Selection of ype of piles and inethod of installation;
Pile driving equipment’s; Construction and quality assurance of driven piles; Advantages and
disadvantages of driven piles; Pile damages and pile inlegrity test; Design considerations and
pile capacity

Module <:Types of wells or caissons; Different shapes of well; Drilled shafts and caissons:
Methods and construction sequences, Design procedre: Advantages and disadvaniages of well
toundation, Deep excavutions and pratection systems; Applicaticns of diaphrazm  well;
Diaphragu: wall construction methods; Design procedure; Advantages and disadvantages.

Mpdule 5: Sheeting and bracing systems in shallow and dezp vpen cuts in differcnt scil tvpes —
Cantilever sheet piles, Anchored shest piles: Construction methods and zequences: Desigin
procedure, Morits and demerits. Types of Coffer dams; Coller dams components und
construchion sequences, design procedure for cellulur eoffer dam: merits and demerits

References:

I Bowles, 1. E., (2011}, Foundation Adialysis and Design, Tth Edition, McGraw Hill Book Co.,
New York,

2 Das. B. M., (2610}, Principles of Foundation Enginzering, CL Engincering,

3.Huang AB., Yu HS, (201 B} Foundalinn Enpinesring Analvsiz and Design, CRC Press, Tovlor
& Francis group.

4.Fang FLY.{2012), Foundation Fngineering Hanchouk, Springer Science and Business Media,

3. Marghese. P, (2009), Diesign of Reinforced Cuncrete Foundations, Prentice Hall of Tevelia,
Mew Delhi

6. Tumlinson M and Waodward J. (2008}). Pile Design and Construclion Practice” ih LEdition

Taylor and Francis. Fomaa o A
| i W = e
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B.Tech Civil Enginecring Departimental Elcctive

TBIS 2017 (Pan 1/8cc 1, Sec 2, Sec 3 and Sec 4) {1010: Dresign and construztion of pile
foundations-code of practice (Daiven cast in-situ concrete piles), Burean of Indian Stndards,
Mew Delhi

CONSTRUCTION TECHNIOUES OF STEEL AND CONCRETT COMPOSITE
STRUCTURES

Course Ubjective:

- Tu introduce the concept of stesl-concrete composite construction and their applicatinns in
EugIneering

2. To understand the various Wpes of commections in steel &  steel-concrele composite
tunstruction

3 To leam the methodalogy, construction sequence & technigues of framel industrial strucnuies

4. To equip studenls withhasic conccpl ot sandwicly constrzetiag S G N
| SERO o G
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B.Teck Civil Engincering Departmental Flective

Couise Conlents

Introduction to Stezl - Concrete Composite Construetion - Theery ol Composite Stroclures
Intraduction to Steel - Concrets - Steel - Sandwitch Construction - Behaviowr of o posile
beams and colums

Types of steel structures, prades of stuctural steel, various rolled sieel sections, relevant 15
specifications such as 15:800-2007, 15:B08-198Y. 15:875 part [ ta 101, SP: 6(1), 5P (6], SP34.
[5:4000- 1992, codes for welded connections , Philosophy af limit state dzsign for strength and
serviceability, partial salely fuetor for load and resistance, design load cumbinations

Bearing type joints - Unstitfened and stiffencd seat connections - Mament resisling connection
of brackets-Bolied snd weldéd-semi-rigid connections - Types af weldings — Types of rivers,

Indu5t|'i.i]| hl'l”l:li:li.gﬁ- EDI'thUC[iLI.‘l chhr.lil:lul:": I.::lr"t:-rﬂl.:l:d b unhraoed - Ciahkle I-Ti.|.|T|E:5 'n"[h raniry-
Rigid industrial frames — Fixing and assembly of sleel struztures

[ntroducton tn steel-concrete VUnpEile structores - construction techniques for composilo
slruclures — composite beam = column construction - sheer conneetors — behaviour — flextural
stress — longitudingl shear trunsfer — teansler shear.

Basic design concept of sandwich construction — Materials osed for sundwhich eansmuction
Failure modes.

Various open and closed mould process — fibers D¥pes — resing Lypes — penperlics and application
— SUmposiie siruclures — maintenance and repair,

Referenoes:

i. Iohnzon R.P. {2012), Composite Structurcs of Siee] end Concrere: Beams, Slabsim Columns
and Frames for Buildings, Wiley India Pyt Ltd.

L. Brian Uy und #hong Tao {2018), Behaviour and Design of Composile Steel and Concrete
Building: structyres CROC Press.

3. Panchal D R, (201 4], Comprsite Steel-Conercte Structures, Sehwolurs Fress.
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B.Tech Crvil Engineering Departmental Elective

FESTIMATING TENDERING & BIDDING

Course Chjective:;

|, To understand the various types of estimates and process involved in sanction of budget for

project

2. To study about analysis of rate and stendand methods tellowed by different organizations,
1.To attain the knowledge about the specttization and its importance in a project.

=-Ta know the about the tendering and irs process in consoruction

3T attain eie knowled ge abowt contracis, types of contracts, vonraet documents and roles and

functions of participants 1o the contrac =" ol El: ;|
d [ e R -,
ey I|I i =
| L
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B.Tzch Civil Engineering Departmental Elective

6. 1o cbtein the knowledze abuut the conditions of contract, Bidding and Didding maodels
Courge Conlents:

Project cosl estmation - Appionimate Fstimate ond sdministrative appreval  expenditure
sariction - Detailed Cstimate,

Rile analysis - standand methods as followed by government arpanizations for tendering
purposes = as followed by contractor oraanizations for bidd ng Purposes.

Definitions, relationship with deawings. pumpose,  benefis, organization of specification
raftingwniling the specifications, types af specificalions.

P|1:|1::re|l:-:+n of tender documenis I=5L:I1'Iil1i|.g- pre-qualification, bid cvalwbion, awerd of coniract.
preject financing and contract payments, contracts close out and comnpletion, F-rendering,

Cuntracts, fypes of construction vontractz, Evaluation of centrazt documents, need for
documeily, presend slage of naticnal and international contrucl docuwments, reles aad fuacsons af
prarlicipents to the contrag

Claritication by parties w contract, obligations and responsibilities of the parties, protecuon and
indemnification, bondz and insurance, subsurhce conditions, inspection ol work, change of
work, rejecled work and deficicneies.

Bidding muodels and bidding strategies, Owner's and contractor's estimule - Uveritead charges -
Internetionally adopted formulae, Eolistment of conlracoors,

Eelienges
I. Jumrme Hirze, (20033 Con struction Contracis, MoGreaw Hill, Wew Delh:

2. Will Hughes, Ronan Champion, John Mundoch, (200 5), Construction Contracts: law and
Munagement, Routled pe.

3.Canstruction Speciticitions Institute, {2011), The 81 Construction Coriraat Adininistration
Practice Guide Wilsy. Brian Greenlulgh, (2016). Inroduction 1o Construction  Contract

Management, Routledg: o SRSy o
- I|I :._f'.'“";;”f %g//
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B.Tech Civil Engincering Departmental Elsstive

FORMWORK FOR CONCRETE STRU CTURES

Colirse Objectives:
1. Te develop the conceptual nderstanding of design, construction and erection of formwork

<. To impart the knowledas ebout differont tvpes of form work used [or special struciures.

Module 1: Introdustion ~Types of Form work- Forms for foundations, columns, beams walls
etc., General objectives of fomwork building - IJetailed plannin
constunts Seaffold frames - Framed panel formeeork Tumber

wirking stresses - Repetitive member sireys - Plywiod -

g - Calewlalion of labour
- Types - Finish - Sheathing boards
T::";..'II.:E and Hﬁﬁﬂ.x - JOAC i L'l"_'lﬂ.l'.lill_\l_'. .

Textured surfaces and strenarh - Keconsliluted wood - Steel - Aluminrom
T l-'_-"'hw_.l""'\- i _,!'
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B.Tech Civil Engineering Crepartmental Flective

Module 2: Formwork Accessorics -Hardware and fustenors - Mails in Plywowsd - Allgwable
withdrawal [oad and lateral load. Pressures vn Tormwork - Examples - Vertical (nads for design
of slab forms - Uplift on shores - Laterals loads on slabs and walls.

Pesign Principles - Allowable stresses - Design of Wall furms - Slab forms - Beam forms -
Column forms - Design Tubles for Wall formwork - Slab Formwork - Column Formwor: - Slab
props - Stacking Towers - Free standing and restrained - Rosett Shoring - Shoring Tower -
Heavy Duty props.

Module 3: Carpentry Shop and job mill - Forms for Footings - Slab form systems - Skv deck and
Multillex - Customized slub table - Standard Table module forms - Swivel head end uniparial
head - Assembly sequezice - Cycling with lifting fock - Moving with table trolley and talile prop.
Various causes of fuilumes - ACT - Desigh delicienzizs - Permitted and gradual irreguluriies.

Module 4: Hemispherical, Paranolic, Translational shells - Typical barrel vaults - Folded plate
rool details - Forms for Thin Shell roof slabs design considerations - Sirength requitcmants -
Tunnel firming components - Curh forms invert toring - Arch forms - Concrete placement
methods - Cut and cover construction - Bulk head noeshed - Pressures on tunnels - Cantinauous
- Advuncing Slope methed - ¥rrm construction - Shaft

Madule 5: Slip Forms - Principles ~Tyvpes - sdvanluges - Fonctions of various COMpPOnents -
Planning -Desirable characteristics of concrete - Common problems faced - Safety in slip forms
special structures boilt with slip form Technic o - Twvpes of scaffolds - Poclog and independent
seaffuld -Single pole scaffolds - Truss suspendead - Gantry and svstem seaffolds.

Relerences:
| Oberlender G and Feurifoy K. 1. {2019, Formwwrk of Conerste. Steuciures. dth Editien
MaeGreaw Hill Education, New Lelhi .

2.Chrstopher Souder , (2014, Tem perary Steucture Dhesign, Wiley Poblications, London

3. Kmnar. Necrajlha, (2007), Fomwork for Concrete strieclures, MeGraw Hill Education, New

Crelb,
4.Leonard Koel , (2015), Conerore Formwonk, American Technical Publisher, 1ISA

o

3ACT 347R-11: Gude 1o Formwark [ur Conerete. AC! Committes 347, Amctican Concrele
Institute, R 7
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. Tech Civil Enginecring Departmental Elective

CONSTRUCTION ECONOMICS

Course Contents:

Module I: Role of Civil Enginesring i [ndustrial Develepment - Supporl matters of Economy as
related top Engineering- Market demand and sepply - Qualizy contrel and Chuality Producticn -
Audit in economic law of retums, soverning production,

Module 2: Time value of money Quantifying altlermatives for decizion makmg, Cash Now
diagrams, Equivalency - Single payment in the fature - Preseat payment comparzd to uniform
serics pavments - Fulure payment co npared (o usiform serics payments - Arithmelic gradient,
Geometric gradient.

Comparison of allernarives: Present, fulure and annual worth method of comparing alternatives,
Rate of return, Incremental rate of return, Rreok-even comparisons, Capitalized cost analvsis,
Benefil-cost analysis,

.-'"-.:::I __._,.-"n"'
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B.Tech Cavil Engineering Departmental Elective

Module 3. Real Estare - Investment Property, Equipment Replace Analysis, Depresiation — l'ax
before and after depreciation — Value Added Tux (VAT — Inflaticn.

Module 4: Financial statements -~ Profit and loss, RBalance shects. Financial ratios. Winrking
capital  management, Tnventory  valuation, Mortpage Financing - Intemational fnencizl
management- foreipn currcncy management.

Module 5: Cost estimating; Types of Fstimates, Approximate estimates — Lnit estimals, Factor
estimate, Cost indexes. Fixed contrucl Pricing- Cost plus pricing- Escalation clause-
Construction cost contral, Personnel costs, Equipment casts, Job in direcis and markup

Balance sheet and Profit and Loss accounts — ratios analysis, Fund flow statement, Cash Tow
staterment, Working Capital Management, Financigl Contrel Monagement accounting.

Feferences:

Anthony Higham,Carl Bridge, Peter Furrell, {2016), Project Finance for onstruction.
Routledge.

2. 8teven ], Peterson | (2012, Construcrion Accounting & Finanzial Manazenenl, Pearson, LISA

3.5enthil, 1. Madan and M. Robindro Singh (201 1), Eupineering Eeonomics and Cost Analysis,
Labzhmi Publications, Mew Delhi

4. Karl E. Case , Ray C, Foir and Sharen T, Uster (2017), Principles of Ecoromics, Pearson, Neow
Diethi.

S.Leland Blank and Anthony Tarquin, (2617 7). Enginccring Economy, 7th Edition, MeGraw Hill

Education, New Dielhi, ; — %;J/
"n.l"l--'.- : _a--
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. Tech Cwil Engineering Departmental Elective

INFRASTRUCTURE ¥VALUATION

Concepts: Introduction, History of value engineering, ¥alue, Function, Cost, Worth, Case Swdy
Iiscussions.,

Gieneral Techniques in Infrastructurs Valeation: General Technigues -Brainstonming Techmique,
The Gordon Techoique, Feasibility Ranking, The Morphological Analysis Technigue, ABC
Analysis, Probabilistic Appicach, Make or Buy Technique, Case Study Discussions.

Special Techniques in Infrastucture Valuotion: Special Techniques - Function — Cost — Warth
Analysis, Function Analysis System Technigue - Technically oriented FAST and Custumer-
uvrienied FAST, Weighted Evaluation Method - Cqual Importance Methal, Desvending Order of
Impamance Method, Numerie Analysis - Foroed Distribuzion Te haigue, Duanttative Method,
Predetermined Mintmum Method, Evalusuon Marrix. Hreak-even Analyvsis. Life Cyvcle Cost

(LOC), Case Study Diseussions. Fat
-,‘.I-\..--'“\‘1 |l-.-:~':-\1.-.d-'.
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B Tech Civil Engincering Departmental Elective

Applications of Infrastructure Valuation: Tesm wmamics - Team Struciure and Team Building,
Definition of the creative and structured phases of value engineering, The workshop approach 1o
achieviig value, Target setting, Time management, Case Swdy Miscussions

Feterences:

I Anil Kumar Mukhopadhyava, Value Eagincering Concepls, lechniques and Applications,
Response Books, 2013,

I Anil Kumar Mukhopadkyvaya, Value Engineering Maslerm:nd  from Concept 0 Value

Eagineering Certification, Response Boales, 2009,

3. Lawrence 1. Miles, Techniques of Value Analysis and Engincering, McoGraw-Hill Book
Comnpany, 2000,

< M.R.8. Murthy, Cost Analvsis for Management Decisions, Tata MeGraw-Hill Publishing
g}

Company Lid., 1988, =)
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B.Tech Civil Engmeering Deparimentn] Elcctive

STRUCTURAL MASONARY

Intreduction:  Masonry  construction-National  and  Internarional  perspective-  Historical
development, Modern masonry, Principles of masonry design, Masonry standards: 1S 1905 and
athers.

Materiz] Propertics: Masonry units: clay and concrete blocks, Mortar, grout and reinforcement,
Bonding patierns, Shrinkage and differential movements.

Masoary in Compression: Prism strength, Fecentric loading, Kern distence.

Masonry under Lateral loads: In-plane and out-of-plane loads, Analysis of perforated shear
wells. Lateral berce distririon -flexible and rigid dizphragms,

Behavior ol Masonry: Shear and flexure Combined bending and axial loads-Reinforced and
unreintorced masonry- Cyelic loading and ductility of shear walls for seismic design - Infill
Masanry,

strictural design of Masonry: Working and Ultimate strength design- In-plane and cut-ot-plane
design criteria for load-bearing -and in fills, ¢onnecting elements and ties- Consideration of
seisimne londs-{ade provisiohs, Seismic evaluation and Rerrafit of Mascnry: In-zitn and non-
destructive tests for masonry- properties-Repair and strengthening of existing masonry-
strictures for seismic luads.

References:

L. Drvsdale, K. G. Hamid, A. H. and Baker, L. R Masonry Structures: Behavior & Des £,
Prentice Hall (1994}

2. Hendry, A, W, Structoral Masoury, Me Millan, UK, 2nd edition. ( 190%)

5. Hendry, A, W, Sinhg, B, I, and Davies, 5. R.. Design of Masonry Structures, BaFN Spoa,
LIRC, (1997

4. Schneider, R, 8. und Dickey, W. L. Reinforced Masonry Design, Prentive Hall, 3rdedn,
(1994)

3. Paulay, T. and Priestley, M. J. N.. Scismic Design of Reinforced Concrets and Masonry

Buildings, John Wiley, (1992) iy A o
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R.Tech Civil Engineering Departimental Elective

ENVIRONMENTAL SCIENCES

Unit Tapics Mo, of
Lectares
ﬂ1u|iidjs-uip]i1l:!l;]r' nature of Enviran mental Science: Definition, Scope, 5
Importance and Need of Public Awareness. Structure of Environment. 1
Frosvsiem: Con copl of ecosysicin, struciure and funciion of oo osvslem, focd 4
I | chain food web and ecolugical pyramid, Different types of ccosvstems (Forest,
Grassland & Pond)
‘Natural Resource and associated problems: Use and over exploititivn of Torest 4
rrp | esource, deforestation. Mining and their effects. Usz2 and Overutilization of
surtace and ground water, Effect of mpdemn agriculture, |
i -]
| Environmental pollution and their eMecis: Warer pollution, Aiwr Palliion, | L
IV | Moise pollation, Soil paliutivn, Solid waste management. [
5 Environmental Profection: “nvironmental Laws, Role of individual and NOG s §
| in envirenmental proiection, Sustainable development
References:

1. Bharucha Erach, The biodiversity of India, Mapl'li Publishing Pvr. Ltd, Ahmedabad.

1. Conninghum, W, P., Cooper. T. H., Gothani, E and [Tepworth, M. T. 200.. Eavironmental
encvelopedia, Taico Publ. House, Mumbai.

3. Miller, T. G. Jr Eavironmenzal Science system und solution, Web enhanced edition. J
|




A Tech Civil Engineering Departmeantal Flective

! Engineering Geology

Course Objectives: The course aim w develop the learner’s ability W undersiund application of
the geological sciences to engineering projevts Le., peologicul fuctors regarding the location,
design, censtruction, operation and memienance of engincering works

Course Outeomes:

Alter completing dve course, student;

Will fearn origin of solar svstem and Eardh
Will understand intermul structure of Fanth
Will understand interpretation stress-strain imprinted in earth, Tnterpretativn of deformed
structurs and its application in civil engincering,
[ Will lemrn the minerals, Rocks and it types.the crystal formation. fonm and occurrences and ils
| applicition in eivil chgineering
Will learn the engineering properties of the rucks and zoils
Wil undgrstand the construetion of dam, tunnel and safety of roads in hlly regions

Lt Topica I Mo of Leclures
Crrigin of Earth, AE-: of barth, Intemal Struehire and cmp.__.mt].;:.u I 06
I af Farth, Gevlogeal wark of natural agencics and enginesrine

wonsiderations.

Introduction fv structural geology: Primary and secondary 15
II | structures; Fold and folding, Faclt and faulting; Joint and jomtng;
' Engineering considerations.

Study of minerals and rocks; Its engineering imporance., It
Laws of erystallography; Cevstal morphology; Crystallographic |

excs, Flements of symmetry; Crystallographic notations; Crvstal |

111 SWEC

Definiticn of mineral; Physical propertics of minerals

Bricl introduction to rocks belonging to ignecues, sedimentary and
| metamaorphic

N s " -
v Engineering properties of the rocks and seils; Soil and Soil groups 12
of Indin _
v Lizolngical consideration for seo-engineered structurss; Dams amd 12

| reservoir; Tunnels and Road cuts; Improvement of ites
Sugrestad Readings:

o LD Lee, 8. Judson and M.E. Kauffman, (1982 Physical Cienlogy, Prentice-Hall Tne
629p.
| ¥

L2 Ghosh, 5 K, 1993, Srucmral Geology: Fundameiitals, eod modem developrients,

Pt " .
W Goan
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B.Tezh Civil Enginsering Departmental Elective

Perpamon Press

L

Berry, Ltx., Mason, B. and Dietrich, BV, (1985 ) Mineralogy: Concepts, Descriptions,
and determinations, C.B 8. publshers.

4, Messe, William D (2012): Inroduction to minsralogy (2 Edition). Ox lord University
Prezs

el

Phillips, F.C (1571): Introduction to Crystallopruphy. Longman Group Publication.
6. Sands, Douald E. (1973 nmroducrion 1o crystallography, Dover Publications. Inc. New
York.
Krynine DF. and Judd W.R., 1957 Principles of Engincering Geology & Geotechnics.
MeGraw-Hill.
8. Winter, I D, 2001, Igneous and Metamorphic Petrology. Prentice Hall.
Peiti john, F. I (1975): Sedimentary Rucks (3rd Edition) Harper end Row Publisher
| Kesavulu, N.C., ZI0Y. A text book of enginecring geology. Macmilizn P pullishing Tndia

b

Lad
. Bell. T.Gi., 1983, Fundamentals nf Engineering Geology, Bullerworth and Co
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B.Tech Civil Engineering Open Elective

OP'EN ELECTIYES

S.NO SUBJECT | suBiECT
CODE
1. | Environmental Impact Assessment " OCFE 01
2. 'Disa.-dcr Management " | O E ik I
3. | Project Appraisal & Development mam-lgl:mr:;n OCE 003
4. | Project Planning & scheduling OCE 004
5. | Artificial Intelligence = OCE 005 |
6. | Intermet of Things & 50 OCE 006
7. | Climate Changs: Tmpacl OCE 007
8. | Industrial Disasters and Safepy OCE (%
_. 9, | Hydralogical r:’-f-'il:l.t'ﬁ||n:.l-::li.ﬂ_]!|.-ﬁﬂtfﬁﬂiﬂg and Aralvsiz | OCEon® |
10 -l:i'i.s.c'l'm:rlnd'mm Risks . - OCE 010
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B.Tech Civil Engincering Open Elective

ENVIRONMENTAL IMPACT ASSESSMENT

- Course Objectives:T o acquire knowledge .
* lounderstand the concepis of ecology, sustainasle development and E1A, |
- | __* Toexplorecument EIA process in Indie. B __t

Course Ol comes:

To demanstrate a knowledge of ecclogy, snd sustainable development.

2, Te demaonstrate a knowledge of ELA
. Apply knowledpe for elficient deafting of E1A repor. : _
Uit Tuopies T )
| | Leectures

| Environmental management- problems and stratepies - Review of puliticul, g
ccological and remedinl actions - future swatcgies - multidissiplinary
environmental stratcgies Uecision making und concepits of sustzinable :
development. Concept of enviranmental audit = Life Cyvcle Analvsis {LCA) ‘

- Environmental Management System - [ntroduction to 150 14000, OSHA

and Clean Develepment Mechanism (CDM) A& Carbon credits.

Introduction to various major natural disastors — MNoad. trapicie] cyvclone, B
| droughts, landslides, heat waves, earthouakes, fire hueards, tsunami elc.,
i Factors for disaster = climate change, slobal rise in ‘s=a level, coastal :
erosion, environmental degredation, larze dams, Legislative respansibilities

of disester munagement, Covicommental legislation of Air, Water &
Harardous Wasic

Environment Frotection Act-1985 - Regulatory standards of CPCE / GPCR %

{ B1S - EIA need and Netificaticn - Exvironmental elearance,
[ntreduction and Plenning: Evolution of I;'n*..'inmnu:nmlul:up act Assessment 16
- concepls ol ELA - EIA methedelogies screening and scoping - rapid and |
cumprehensive EIA - General framewark of BUA - characterization and site
dssessment - Coviemnmental inventory - Prediction and assessment of
mpact - [mpact azsessment methodelogics like adhoe method, checklist,
- overlap, network, model and index method. Degisicn methods of |
evaluation of zlternatives - development of decision matrix - Public
participation in environmemal decision making - Ohjective of public
parlicipation ~Technique for conflier monsgement and dispuie resalutions
¥erbal communication and Public Hearing in KIA studies - Stams of ELA
| in India - Some tvpical case studies of F1A industrial and intrastruciurs
projects,

[

| Supgpested Rendinps: "
| |. Envirenmental Impact Analysis by Urban ang Jai-

2. Environmental Impact Analysis by Canter.

3. Environmental Iinpact -"u“"'":"-:-';-I'I'LI:I'I Methodologics by Y Anjaneyvale, znd ValliMenickam, |

B5F Books PVT Lid

| 4. Environmental Impact Assessment by Anji Reddv, BSP Books PVT L1
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B.Tech Civil Engineering Open Elective

DISASTER MANAGEMENT

{‘nurse {'Ii:;jen:m'us
= Toimpart knuwledze about the disaster Managemen

= Tointroduce the fundamental concepts relevant W various aspect of disaster

¢ Toenable the students 1w understand the factors thal causes the disaster,

® Tobeable te assess risk and vulnerability for naterel and man made hazard
Course ﬂu [CO s B
Atier learning the counse the students should be able 10

11 Understand disasters, disester preparedness. role of [T, remnte sensing, GIS and GP'S,
21 Understand Rehabilitation, Reconstruction And Recovery,
31 Apply knowledge Disaster Response And Management, Risk Asscssiment and Vulnerahiliny
Analysis, .
4: Understand Disaster Mitigation, - e
Unie Topics No, of
Lecturcs
introduction to Namral & Man-made Disasters - Understanding Disasters, . W
[ Geolepical and Mountwin Area Disasters. Wind and Water Related Namra
Iizaster, Man Madz Disasters N
Tr_:éhmlugins for Disasler Hinngcmcm Role of IT in  Disaster 14
Preparedness, Remote Sensing, GIS and GPS, Use and Application of
& Emerging Technologies, Application of Modern Technologics for the
Cmergency communication, Application and wse of 10T for diffzrent
disasters. Rehehilation, Reconstruction and Recovery Introduction & Sasic
' cancopt
Diisastcr Response And Managemeant: Introduction to Response Essentizl i
M Cumpanents, Stukeholders Co-ordination in Disuster Hesponse, Human

| Behaviour and Response Management and Relief Measures Behavicus and
| Response Maragement and Relief Megsures
IDisaster Mitigation : meaning and convepl, Disaster Mitization Strategies, % |
v Emerging Trends in Disaster Miligation, Mitigation mangeement, Reole of |
| Team and Coordination,

suggested Readings:

I. Nutural Hazards by Bryant Edwards, Cambridaz University Press, UK.

2. Disaster Managemcnt by Carter, W', Nick, Asian Development Dank, Manila

3. Disuster Mitigation Expericnces and Reflections by Sahni, Pardeepetel, Prentice Hall of
Indin, New Delhi,

4. Space Technology for Disaster management: A Remote Sensing & GIS Perspective by Roy,
P.A., RS (NRSA) Dehradun. _

* Natural Disaster by Sharma, B.K. & sharma, (i, APH Publishing Corporation, New [kelhi.

&. Disaster Management in the Hills by Sinsh Satendrs, Concept Publishing Company, MNew
Dreihi.

7. Disaster Management thruugh Panchavati Haj by Tenr. K. Concept Publishing Company,

| New Dielhi, )
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B.Tech Civil Engineering Open Elective

PROJECT APPRAISAL & DEVELOPMENT MANAGEMENT

| LUnit Fopics | Mo, of

Lectores

IT'hi"'-"SE‘.:'h‘; of pr-_*_:;:-.;l:. Project goals, Project Formalztion, Life Cyle L -

i : Analysis, Feasibility and Impact Analveis, Effectivensss analvsis, Mult
Criterla  Evaluation Methods, Analytics! Hierarchal Methed, Decision

| Muking Under Risk

']"ru:njL-ul Appraisals: I}rlt-. of appraisals, Peoject cosL i"rt:j:r_'t 1“:|1ar.Eii;.i_z. 14

| Economic ¢valuation methods, Case Studics of Projects, Eavironments]

n | Appraisal, Fmancing of transport infrastruciure, Public - Private

Pertnership-BOT, BOOT ete., Risk & Sensicivity analysis. Dreak even

analysis.

Philosophy  of Maragemenl, Project Organisation, Management 10

Techniques, Network approach, Project Planning Software applicaticns,

safery management, Labour arganization and lahour laws, Project cost &

time management, Munagement Case Studies.

Development b anaé&uTLmT: Concepls,  components,  arinciples, W

organizational slruciures of urkan Leeal Government, functions &

responstilities, related Municipal Corporation Act, Tewn Planning Act,

| case studies of organizational structures of metropolitan cities in India

I

v

Suggested Readings:

l. Micholas, 1., M.. Project Management for Business & Te chnclogy, PHI (2002)
2, Mathur B.L., Project Marugement, Arihant publications House. Jaipur, 1994
3. Ghosh 5., Project Management & Control, New Central Bock Agency Ltd.. 1997 '
- 3o¢l B.B., Project Management, [eep & Deep Publication, Mew Delhi, 1987

Municipal Corporation Act end Town Planning Act.

L
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FROJECT PLANNING & SCHEDULING

Course Objectives
o [nderstanding the need of project planning,
o Understanding concept of barchart,
o Understanding planning and scheduling using critical path methed,
v Understanding planning and scheduling using PERT aad PDIM, and |
o Understunding se hl"E'l.I|1r'|E cf repetilive consiruction,
| 6 ourse Outcomes
| Upon suceesstul completion of the course, the students will be able to -
I: Plan and schedule by bar-chart,
2: Uncerstand the principles of eritical pash methed,
3: Apply PERT end PDM 10 solving problems of Civil Engineering planning, ard

4t Apply LOB 1o solving problems of repetitive construction planning
Umit Topiles Mo, of
Lectures |

Consteuction Planning: Objectives and functions, stages in construction, | §
work  breakdown structure, prestender stage planning, contract stage

I planning, methods of scheduling, bar eharts, limitations of ber charts,
milestone charts. prtpara!.‘i-:-:' of mutensl, equipment, laboue and Gnance
schedule,

Crivieal Path Method (CPM): Network techniques, clemeat of a network, | g
rules tor developing networks, development logics, numbering events, time
1 computations, aclivity floats, network updeting. Resources  profile,
resources smoothing and resources leveling, Cost versus time, direct cost |
indirect cost, total project cost, optimum duration, contracting network for |
QoS opLirmiLilion., _ _
| Programme  Evaluaticn and Heview Technique (PERT): Probubility
mn concept in network, optimistic time, pessimistic time. mast likely time,
variates, standard deviation, slack, central limit theorem, probebility of !
achieving completion time,

g

Precedence Diagram Method (PDM): Precedence networks Fundamentals. "

Y advaneeges, lopic and precedence networks spplications, PDM  versus
CPM. _
| Line of Balancing (LOB) technique in the construction scheduling: Line of g

| balance methods of scheduling repetitive construction

i‘!-l:l.]{]{l!ﬂtd Readings:

. 1. Constraction Project Monsgement, Flanning scheduling and contralling, Chitkasa, KK,
T-lL-I. Mitraw-[1ill Education.

2. Project Management with CPM end PERT, and precedence dia gramming by Moder 1.1
F]JJJLrJa- C.R. and Davis, E.W,

3. Project Cost Contral in Construction by Pilcher, B., Drien 1J. CPM in “Canstruction

Managemenr™, Me, Graw Hill,
Ilu.\_.-.---' '\.ll = i _. R,
=4 A el

7 g g ——— .
e ,-;r:-f R .
8



B.Tech Civil Engineering Open Flective

INTERNET OF THINGS & 5(; |
[T it | Topies Moo af
| Lieciures
Introduction 1o the loT: What i the Intemnet of 1 hings, Technology drives. | 8
f Business deivers, TypicalsloT applications, Trends and implications.
[IeT Architeetore: Architecturs for Il Flements of an loT Architcemure, | 8
n Architecturzl design considerations.

ToT Nerwaocks Protocals ILI"-'L;‘L'I: LuyeryWireless scnsor networks (WSN) | y
mp |end power  consumplion, CSMAJ/CA  and sloting, Centralized s, |
distributed, state of the art MAC layer protocels for WaNs.

Wireless technologies for 1oT (Layer | & 3):Bluctocth/Blustooth smar, | 5
IV |Zighee/Zigheo smart, UMD (TEEE 802, 15.4), Proprietary systems.

\IoT applications & S50 Introduction to loT device programming, [oT q
v |application devalopment, averview of 3G, key paramelers of 5G, Massive
MM Tor 305,
Sugpested Readings:
. MeKinsey global institue report: “Unlocking the poteatial of the internet of thinps".
2. RKerl, Holger. and Andrcas Willig, Protocols and architcenires for wircless sensar nelwaorks
Juhn Wiley & Sons.
3. E. Larson and P, stoica, “5G Massive MIMO wircless coomuynication”, Cemhbridze
uiiversily press 2068




B.Tech Civil Engineering Open Elective

ARTIFICIAL INTELLIGENCE
Topics

Introduction: Overview of Al problems, Al problems as NP, WP-Complete and NP Hard
proklems. Serong and weak, neat and seruffy, symhbolic and sub-symbalic, knowledge-hased and I
data-driven Al Search stralegies: Problem spaces (states, eoals and opersiors), problem solving
by search. Heunstics and informed search, Minmex Search. Alpha-bets pruning. Constraint
satistaction (backtrackong and local search methods), Knowledge eepresentation and reasoning:
propositional and precicate logic, Resolution and theorem proving, Temperal and  spacial
reasoning. Probobilistiz ressoning, Bayes thcorem. Totally-ordercd and  partially-ordered
Planning. Goal stack planning, Noenlinear planning, Hierarchical planning, [.eaming: Leaming
from example, Learning by advice, Explanation bused learning, Leamning in problem salving,
Classificetion, Inductive leaming, Naive Bayesian Classifier, decision trees. Matur! Languape
| Processing: Lanpguape models, n-grams, Vestor space modéls, Bag of words, Text ¢lassiliceton,
Information retrieval.

Sugpresied Readings:

1. Artificial [Intelligence by Elzine Rich, Kevin Knight and Shivashankar B Nair, Tata McGraw
Hill.

2, Introduction to Artifcial Intellipence and Expert Systems by Dun W, Patlerson, Pesrson

| Education. '

3. Artificial Imzlligesce: A Modern Approach by 5. Russell and P. Norag, Prentice

= -
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B.Tech Civil Engineering Open Eleetive

CLIMATE CHANGE: IMPACT

Unit Tupics | Mo, of
[ Lectures

Chmarg and Climate Change: Components, Phenomena, raditive forces, g
| Energy budget &nd transport, aunospheric circulation, ocecan circulation,
land-surface process, carhon cycle,

Admuesphene Thermodynamics: Equation of sate, Dallon's of partial i

pressure, Poisson's law, eguivalent potential lemperature, concept of air
parcel, virlual lemperature, dry adiabatic lapse rate and saturaled adiabarc
L lapse rate, Ivdeostatic equilibrium egualion, dispersion of zir pollutants
Physical processes: Conservation of momenlum, equation of state,

temperature cquation, continuity eguation, conservalion of mass:

downscaling GCM  outputs ENSO: El NWifio basic, Tropical pacific
chimatology, El Wifc mechanism, ENSO indices, predictions and
teleconnections

Gresnhouse effects. and climote  feedbacks: Gilohal encrgy  model, g
greenhouse ¢flect and glohal wanming slimate fesdback Chmate: Mode

v scenarios for global warming: Greenhouse geses, aerosols forcinp, plohal-
average response 10 GhG warming scenaros on iemperature, raintall, sen
LCerSNOW, eXlreme evenls

Extreme Events analysis of climatic parameters, Climate Change [mpact | 8
v Asscsament on floods, drovghts, Climate Change induced disusier-Case |
Studics J—

-
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B.Tech Civil Engineering Open Elective

' INDUSTRIAL DISASTERS AND SAFETY

| Ll e Topics Mo, ol
[ Lectores
Introduction: O¢cupational Saferv, Health and Environmental Safers K

Management — I-'.f:||1.:i|'|1|:f:. e practizes, Accident Prevention: Principls,
Definition, Incidant, accident, injury, dangerous, occurrences, unsafe acts,
unsale conditions, hazards, error, oversight, mistakes ete. Theories! Madeis
of accident occurrences. Principles of accident Prevention, Accident and
Financiel irmplicelion.

Safety in Different tvpes of Industries: Chemicel Industry, Consterction B
Industry, Transport Industry, Mechenical Industry, Textile Indusory, Plastie
I Industry. Preventive maintcnance. periodic checks for safe operation.
Associated hazards and their prevention. Safely in maintenance end use of
machines. :

Planning for Safety: Definition, purpose, nature. scope and procedure. §
| Range of planning, varety of plans, Swaegic planning and tools of
| implementation, Management by abjectives and its role in Safetv. Policy
formulation and  implementation.  Sefsty  Committee:  Structure  and
functions, Monitoring for Safetv, Empleyee Participation, Education and
training tovwards satery

11

Designs for Indusirial Safety: Plaat Design and Housekeeping, Role of i
| preventive maintenance in safiety and health. Imporance of siandards and
' codes of practice [or plant ond equipment. Tndustrial Lighting &
Mumination, Ventilation and ITeat Stress, Recommended values for air
v | changes required for verious areas es per Factories Act, 1948 and Mational |
Standurds. 15: 3103-1973-Code of practice for Industrial ‘-r'uulilmil_'n_,l
National Building Code Part VLI Moise and Vibration, Eleetrical [lazards,
Chemical Hazards. Bureau of Indign Siaundards on Safety and Health:
14489 1998 and (5007- 2000, 1LOand EPA Standands.

Law and Legislation [ur Safety: ILO Convention and Recommendation B
concerning Oc¢cupational Health & Nafery, The Factories Act, 1943

(Amended) end Rules, Indian Boilers Act, 1923 with allied Regulations,

1961. Indian Electricity Act, 2000 and Rules, Indizn Explosives Act, 1984

gind Rules. Pefroleum Act and Rules. Gas Cylinders Rules. Calcium

Carbide Rules. The Insecticides Act and Rules. Kadiation Protection Rules,

Hazardous Material Transporation Rules. Swatic and Maobile (Unfired)

Pressure Vessel Rules, 1981 as amended in 2000, The Dock Workers

[Salely, Health & Welfure) Act 1995, The Duildiag and ather Constroction | T
Workers (Hegulation of Employment and Conditions of Service) Act,

1996, Fire Sulety: International Standards of fire safely nomms for '
Incustrial, warchouses and residentizl areas. Indian norms of fire safely,

Analysis of fire and explosion, Individual and societal risk analysis, cose

| discussions of industrial disasters due to fire and explosion.

Sugwested Readings:

1. C. R Asfahl& D. W. Rieske. “Industrial Safety And Health Management”, Pearson Higher
Education 2000

'\-\.M{I
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[ 2. %W, Hammer & D Price, “Oceopational Salely "'rl:II.L.:_'::III-.:'Tl and .I.r.;;ill-r.‘:‘:'.lr.:.'_'-. Prentice Hall |
| 2420k

3. B. O Alll, “Fundamental Principles of Occuparional [Health and Safery™, ILO 2008

4. L. M. Deshmukh, “Industrial Safety Management”, Tata Me-Graw Hill Publishing 2005

|
{ 5. D Peterson, “Techniques of Salety Management: A Svstems Approach” Me-Graw [Till Tokyo
=

2003 6 Masellis M. (Eds.), “The Menagerment of Burns and Fire Disasters Perspective 200"
Eluwer Academic Publisher.




B, Tech Civil Engineerine Open Elective

HYDROLOGICAL DATA COLLECTION, PROCESSING AND ANALYSIS

LUnit Topics No, of
Lectures
|
Hyvdrologic Cyele, Tyvpes aof hydremeteorclogical data oand  their 5 '
impeorance, time oriented, space oriemed and relational data, Observarion
[ ot hydrometemrological data - minfall, temperature, evaporalion, discharge

end other parameters, observational and instrumental crrors and quality
centrol. Guidelines of WMO, BIS & 180

SfE;ri-igc. transmission and retrieval of data, difTerent [ormats adopted by 5
IMD, CWC and WAO, Design and optimization of muonitoring svstems Gor |
rainfall, cvaporation, gauge and discharge networks and groundwater data
maoniloring slzal.inn.r..

I

Cstimation of missing deta in r:{iEThTIE, mnoft and other parameters, record 5
extension for rainfall and runpft data, interpolation and kriging techniques,

1l satstical rainfall-runoff models. Development of stage discharge curves

uging graphical, physical and snalytical methods for varicus Types of
SIPEANS,

Automatic weather.stations - tvpes, data $torage and retrieval; Automatic | 8
water level recorders - twpes, data storage and remieval. Analysis of

v randemness and frends in hydromeleorolegizal data; Computation uri
statistical purametzrs and standards errers, compenents of time series, |
concepts of short and long term dependence in hydrometzarnlogizal dara.

Y Estimation of extremes using frequency analvsis, Graphical and analyviical &
methods for normal, lognonmal and Gumbel distribations. Case Studies
Supgested Readings: .

L. Kottegoda N.T., "Stochastic Water Resources Technology”, John Wiley & Sons, 1930

2. Chow V. T., Maidment D, R. and Mays L. W, "Applied Hydrology", MeGraw-Hill, 1988,
4. Maidment, DR, "Handbeok of Hydrology", McGraw Hill lnc, 1993, '
4. Singh V. P.. "Clementary Hydrology ™, Prentice-Hall of India Private, 1994,

3. Homnberger G. M., Raffensperger 1. P, Woberg P. L and Cshleman K. N. “Elements of
Physical Hydrology", The Johns Hopkins University Press, |99%,

6. 5.K, Jain & V.P. Singh, "Waler Resources Systems Plancing and Management", Elsevics
ISBN:8131205916 (1IB), 2006,

7. Viessman W, and Lewds {3, L. “Introducticn to Hydrology®, Pearsun Education, 2007

B. Subramanya K., "Engincering Hydrolagy”, Tata MeGraw 1Tl L2008,
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DISASTER INDUCED RISKS

U mit Topics Mo, of
Lectures :

Introduction and scope: MWalurel and anthropogenic disasters, Harards and s |
disasters emerpencies, disasters and related concepts, namre-socicty I
interface, fragmented Ve systems thinking, concept ol disaster systematics,
simple and compound disaster,

Disasters "-.::]]:Eln]m'-.tﬁ:_ Iji;::l.i.ttr-u:lmt]npn'.:l1t linkagzs, intzraction of B
socio-economic developmental activities and disasters, development plans
incirprating disaster risks; Human Development [ndex (HDI Yy Disasier
Risk Index (DRI), crosz-culting themes in Disazter-Development interface

mn

= Causgs amnd effects of disasters: azards, vulnerakility and risk; Kisxs 8
taxonomy aceording o hazardous apents such as physical, chemical. and
biological apgents, natural forces, social-communicative hazards, and
synergic [or complex) manmade-systems hazards: Riskz patterns at the
naticnal and local levels, [isastars and climate change, Risk govemance
frameworl: Risk perception, pre-sssessment, appraisal, Characterizetion
and evalualion, snalysis, pssessment, communication, management end
FOVErnance i

I

Risk asscssment: [lazard idenufication and  estimation, exposurs B
i ; vulnerability assessment, risk estimation: Risk characterization: Simple risk |
" problems complexityv-induced risk problems, uneeriainyv-indueed risk |
problems, umbiguily-induced risk problems

[mpacts of disasters: Impacts on the environment, critical infrastrecture and | H |
! socio-coonomic systeins, factors affecting sowial vulneraniliy o hazards, |

| short-tcem amd  long-term  impacts, systemic resilisnce, emergency
response: Disaster recovery and rehabilitation: Lessons learnt {or better
puolicies and programs o effectively mitigate and manage fumree dizasters
Presenl stelus and fulure direciions in sssessment snd management of
disaster-induced risks and impacts: Tlazard specific risk profiles, risks in '
wrban and roral settings, disaster indicators, disuster risk and impacts in the
context of global change and techaological advancement. mutii-hazard
disuster risk and impacl modeling: Integrated climate risk management

Suppesied Readings:
|. Grossi, P, and Kunreuther, H. {eds.). Catastrophe Medeling: A New Approach to Munaging
Risk, Springer, 20035,

! A, Kinschenbaum, Chaos Organization and Disaster Manaaement, Alan Marcel Dekker, 2004,
d. MacDaniels T.1.. and Small M.J. {eds.)Risk Analysis and Socicty: An Interdisciplinary
Charncterization of the Field, Cambridge University Press, 2001

4. ldeger.C., Renn.0., Rosa, E. and Webler, T, Risk, Uncertziny and Raticnal Action:
Earthscan, 2001

3, WBGL  (WissenschalllicherBeirat  der  BundesregierunpGlosale Umweltverinderungen .
World in Tranzition: Strategies for Managing Global Environmental Zisks, Spring
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