CIVIL ENGINEERING

ZMLTCH
CALCULUS
(CIVIL)
I'n @ruelion 3 L+ T Houvs per wesk
Diaratipn of 3EE 3 Hoors
SEE &0 Marks
CIE Ay hdarks
Credits 4

COURSE QRJECTLIY ES: This course oims Lo

To explain the spdoriona of sysieo of lingar cquehons by Moz Mathods,

To digouss mewsn valog theorsms,

Ta explain the Tartial Deriyatives and the extreme values of functions of two vuriables.
Ta cxplain the shape of curves, their areas and volumes of revolutions.

To disrugs the comvergenas and divergence of the sorics,

Ln o Ld B =

COURSE DUTCOMES: Completion this cavrse, simdents will be able to

Apply the Matrix Methods 1o solve sysietn of boear ciualions

Analyze the geometrical interpretyion of Mean vahe thearems and curvalure.
Dererrnvie the exureme values of functions of pao variable.

Find the shape of the curve, surface arcas and waliimes of pevohslion.
Exaning the convergence and divespence of infinite Sencs.

o b b —

CO-P0 poticulation Matriy:

POYPSO PO PO PO PO PO PO PO PO PO PO PO PO PSSO PSD PEO
Co L 2 3 4 5 & T ! 9 Lo 11 12 1 2 3
col 3 3 3 3 2 L L
o1 3 3 K| 3 2 | I
o3 3 3 3 3 1 | |
COd ] 3 ] 3 2 L L
cos 3 3 3 L L L I
LNIT-L

Maarices: Runk ol o mauix, Echelan feam, comsistensy of linear systam of squations, Linesr depéndenos
md independence of vectors, Eigen values, Eigenvectors, Propertics of Eigen values and Eigen vectors,
Cavley Hamiltgn Lheare, Cwadrane formy, Reducdion of quadratie fwm 1o cenonical form by lingur
ran sformalion, Mature of quatdnatic fom.

UNIT-L1

Calculws: Folic's Theerem, Lagrange's Mean walue theorem, Cawchy's Mean value hearem (without
proofs), Curvature, Radius of curvature, Cenire of curvalure, Evolute and Involule, Envelipes.
UNLT-111

Partial Differentiadinon and Its Applicationa: Functions of two o more varigbdes, Parbial derivativies, Higher
order partia] denvatives, Toal derivative, Differentistion of implicil functions, Jacohians, Taylor's aopansion of
functinng of two variables, Maximo aod einirna of funchions of vy wrisbles,

UNIT-1¥

Applications ol definlte intzgrals: Corve wocingt of gamlurd gurves (Canlesian gnly), Applicabions of definile
Uateprals to ovaluale length of curees, sorface arees and volwmes of  revolurons.

Cluriteeug Bhaeaihe Instiote of Techimofour () 5



CIVTL ENGINEERING

UNIT-V

Sequences amd Seres: Convergence of sequence and seres, Tests for convetgence of dcries: Comparison lesl,
hmit comparison lest D*Alemben’s ratio 1esl, Rusbe's lest, Cauchy's rom 1est, Aliamating series, Leibnilz's
seter, abgolute and conditional eomvergence.

TEXT BODKS:
L. B.5.Grewsl, “Higher Enginecring Malhemalics™, 44~ Edinon, Khamg Publishers, 2017
2. Erwin Kreyszig, “Audvanced Engineering dathemalivs”, 5+ Ediign, John Wiley & Sons, 2006.

SUCGESTED READING:

. BV .Ramana., "Higher Enginesring Mathemstics”, 1 1- Beprinl, Tate MeGraw-Hill, New Delhi, 201 0.
1. R.K.am, SR K.lyengar, " Advanced Engnoering Mathematles™, 5- edition, Marosa Publications, 2016
3. David.Poole, "Linear Algchra: A4 Modem Introdiction”, 2- Edition, Brooksf Cole, 20805,

Chailanla Blaveid Inuinge of Techaolng [4)



CIVIL ENGINEERING

{HEMISTRY
[CIWILY
Ingtruction: 3L Howrs per Woek
Danatian of Sotieseer End Examinaliont 3  Hours
Semester End Exurminal om: ol Mlarks
Comtinyous Interal Evaluation: 40 harks
Credins: 3

COURSE GHIECTIVES: This sourss aims ta

L This syllsbus helps at proviving the comeepts of chemical bonding and chemical kinetics 1o e sudents
agpiring o becopne practicing engneels

1. Thermodynaraic and Bicetroeliemistry units pive conceptual knowledge about processes and how they can
he producing electrical energy and efficiency of systems.

3. Toteach students the value of chemlstry and o improve the nseatel opporiunities knowledge of
sreroochomistry and orpanic reactions iy cssentbial.

. Waler chemtiso'y wnit impart the knowlcdge and understand the role of chemistry in fhe daity ik,

5. MNow marcrinls tead wo discovering of technelogics in stralepsc areas for which an msight mto Polymees,

nanomatesials and hasic dmgs of madeen clicaistry is essenfial,

COURSE OUTCOMES: Completing thls course, students will be able o

1. Idenfily the micoscopic chemistry i lems of molecnlar orbirls, intermolecular lorces and raks of
ghiemical reacuians-

2. Discuss the proportes and processes wsing thermodynumio fimetlons, electroohemical cells and their 1ola
in batteries and fuel celle,

3. Nlustrate the major chemical ceactions that are used in the synihesiz of aeganic malecules,
4. Clpssify the various methods used in veaoment of waner for demestic and industrial use,
3. Dathne the synthesis of various Enginesmg marenals & Drogs.

CO-1T0 Articulation bairlx

PO/PSO ro| ol MO | PO o[ Pe|PrOo| PO] PO] PO| MO
CO 1 2 3 1 5 6 7 % 9 w | 1] oz
CO | 3 2 2 " . 2 3 N - - . )
CO? 3 2 2 - - 2 2 - - . - 2
CO 1 3 2 3 - - z 2 - - - - 2
o 4 3 7 3 R - 2 2 . - - - 3
05 3 2 2 - - 2 2 . - _ - 2

UNIT-1  Awormle and molecular sireetere and Chemical Kineties:

Alomie and molocular strueryrer Moleeular Orbitl thesey - avarmis ond molecular orbitals, Linear combination
of stomie orbmals (LCADY method, Molecular orbitals of diatomic molerales. bojzcular Crintal Energy lewvel
diagrams (MOED of diatomic inoleciles & moleeular ions {H:, He, N;, 0., 3, €O, HO). Pi- maglecular
atbiials of enzene g ils argmaticity.

Chemieal Kinetics: Tntrodoerion, Terms invoelwed i kinetics: v of veaciion, erler & melecalacigy: First ovdor
Femchii=Clavaeeriaicy dant of §lrs ceder vale omstar & it halPlife pociod, seeond drder tmtion -
Characteniztics: anits of secomd order rabe constant & o5 half Bie periol Mumoricals,

UMNIT=11  Use of Mree exerpy in chembcal oqedlibea

Use of fice encrgy in chemical equilibria: Thennodyanic fnetions: Intermal conergy, cotropy and [vee eneepy.
Signaficanee olensrupy and e eneggy (eritcrio of spontaocity] Free encggy wmd emi{ibby Helmb otz egoations
and its applicatcis b Coll patentigls, electrade potentials, wnd - Referenee olecorodes [MILE, SCE} alecttochictiic|

geriey. Nomst equation ol i applications. Delermimation of pH wing combined Glass & Calomel clestmode,
Potemiamerric Acid base & Redow Tiwations, Nomericals,

Claitanne Ehavrathi maiituse of Techrolog £4) 7



CIVIL ENGINEERING

Batkery ec hnelogy: Revbargeahle batterkes & Fpel cells.

Lithiwm batteries: Inredsetion. cons muci mn, winking o licatrens of Li-bnid; and Lision bateriss.
Fuel Cells: mirodnclon. dilforence between conven cell amd fuel eell, himirations & advantoged.
Comgnyelion, warking & gaplications of methanol -oxy L el

UNIT- 11 Brevepchermistry and Ohpanic reactlons

Sergochenistry: Reprosentatims of 3 ditdengiona? sooon es, Types of stereoisomerism- O omlinmationel
BLNETIEM — comfnnatives o n-bylane (Nuwman and sawherse Teprosonlationsh, Con figurutmnal jspanoerizm -
Geornadrical qeis-frans) isomenism & Oplical issmcrime upticnl activity, Synmetey and chirality Enantiomers
(haetic acidy £ Digalerevaners Carliie acid). Absoluie vt ralion s, Sepenee roles for B&S nommion
Uypes ol Orpane eeaclivrs: Substitctm Reaclions- Cleciraphilic subsmntian {Nitration of Roiaenc),
Nuclenrhilic Substiteion (5. 18 £.27; Frea Rudieal Sulbstitction LHalagenation nT Alkancs)

Adldirion Reactiony: Eleecrrophilic Addmion — Meknnikaffs ryle. Free radical Addirign - Ant Markonikol s role
(Peroxida chlear), Nueicophilic Addition — [ Addition of HON 10 varbonyl compannds)

Eliminutigns-E| and E2 fuehydhuhalogenation of alkyl ulides), Cyclzarion | Dicls - A lder reactign)

LNITAY  Waler Chwmlatry;

Hardaess of amwer — Typoes, omits aFhindnesy, Digaclvirnages ofhard water, A lkubin ity @ Eost imat iom ol A kil iny
aFwaler, Boiler troubiles = seubes & studge frmation, causes ond <o, Sullening of water by lime sowa process
(Cold lime sucda procese), oo exchange inethod and Reverse Osmosis, Specifications of polable water & industrial

UNIT-Y Engincering Maureriatls and Druys:

Invoduction, Terns ed mopolymer seiomee: Thermoplystic polvmors (PYE) R Thermeseiting, posl o g
fHakelile]: Llastonmers yNataal rubbo) Conducting palymess- Delnaion, clussifieation and npplicains
Pulyiners For Klechronides: Colymer 1esists lor inlegraged  circuir Inkricaclon, Lithopraphsy  and
Phulelithegtruplny

Mano materials-lntroduction to nano materials and general applications, basle dvemical methods of preparation-
Sal-pul mothod Carbon nanotubes and thefr applications. Chaructorisation of wanomaterialx by SEM ond TEM
foan by Trimeiple).

Drugs-Tntroduction,  Symibesis md uies of  Aspivin tanalgesicl, Paracetemol (Antipurotic).  Atenalol
annibiyportens v,

TEXT BOOKS
BLC. Jain wnd B, Hain. “Engincering Chamistry™, Dhanpat R Publishing Comnpuny Lid., Mew Delli, L
edition [2005)

2 WL Mahik. 513 Toli and R 13:Magdan. * Seleciee Lepics in Inovganic Chemistoy™, 5 Chand & Conpany

Ltd, Mew Delhi, repint 420000

R Muivison, RN Boyd and S, Blanacliares, yuanic Chemslry™, Mearsan. Delai, Teediiony o0,

A Tenthotke o Palymer Soeence aml Technlowy . Shashi Chavla  Dhunpat Rai & Co. 4 70014)

T Pradeep, Mane: The Essentiala, Tat MeGraw-Hilt Edytatien, Dethi, 2002

6 {.L David Krupadanam, N, Vijaya Prasad, K Varaprasad Rao, BLLN. Reddy and C Sudhakar, “Crops”,
Lhwiversities Press (India) timited, Hydergbad (2007).

LT, T SR

SUGGESTED READINGS

I 3. H. Mabun, ~Universice Chemisirg”, Mo Mualslishinge howse, Mew D, el cilition (2013

I BR Pwi LK. Sharmo umd M 5. Parianip “Primgiples uf Physizal Chemisiey™, S, Magin Chand &
Eanmpany Ll |, 46t litieni2013)

3 T W. Grabam Setomnng, CB. Fryale and 5.4 Snyeler, “Organic Chomisny™, Wiley, F2Hh edidon {20107

PW Alkins, | D Puulo, “Physical Chomiztrg™, Oxfied, #1l edition [ 0HHA),

Chreiieaiir e Bhernitlif fvrivgfe i Fe fnarafong 64) &



CIVHL. ENGINEERING

EFCH]
BASIC ELECTRICAL ENGINEERING
bns rructean 3 Hours pet week
Duratien of SEE 3 Hours
SEE 60 Marks
1E 40 Marks
Credits 3

COURSE OBIECTIVES: This colrse ailns Lo
. Taunderstand the behaviour of differcnl circuit ciemens B, L & C, and Whe hasic coneepls of 2loctrial AL
circuir analysis
To compretiend the basic prinoiple ot aperaion of AC and T machines
5. To infer ahou dilfrent Lypes of electrical wives and cables. domestie and indusaial waring, sty rufes
angl ractbinds of earibing,.

[E¥]

COURSE DUTCOMES: Comopletion this course, students wili be able 1o

. Urdcrseand the congepts of Kirchhaff's luws and their application various theorems to pet soluliou of 2itnplc
de crmcuits.

2. Prudier the stcady swle response of RLL gircuits with AC singlu phasefthree phase supply.
1. Inicc the brsicy ofvingle phase wanglome:
4 Describu Wy cobsloetion, working priaciple of C8 machine and 3-phase hiduclion motorn,
5. Acquire the knowledge of elecnil wires, cables, carhing, Elezwical salchy precaulicons ta be lollowed in
electrical inatallalions and elecwic shack and its safery and chergy calcy lulinns,
C0-FO Articulation Mubri:
FOMS0 r: FO PO PO Pk B PO PO ™0 M P P}
o 1 T k| 4 5 L 7 5 2 [} N 12
Tk 3 3 1 2 3
o2 3 3 2 L 2 1
Co-3 3 3 2 1 L 2 3
o4 2 1 | 2 3
T35 2 2 | 2 3
LNIT-I

DC Cirguing: Elevirieyl ginaall elements {R,L and C), voliage and currem sources, Kirebhofl curvant and voliage
laws, analysis of simnple circuits witly de exemation, Sonerpositian, Thevenin's und Moclen™s Theorems,

UMIT-1

AC Circulisy Representation ol sinuscadol wavaforms, peak nnd Rhis volus, phasot representation. real power,
I'SOClive power, adrant power. power facwr, Analysiz of single-phose 2e circuics consisting aof T, L, | series
EL and BT Thie piosye balameed vircuits, volagee and corrent relations in stae amd Jelua conneclion s,

LRIT-1H1

Single Phase Trangtormer, Construction, Working principle, EMF Equation, 1deal and Fractical cansformner,
Equivalent cireait of Transfarmer, 00 and 5C tears o 6 tranaformer, Efticiency and Regulation

UMIT-1W

DT and AC Machites: DC Gengrutors, Construction, Principle of operation, EMF cquation, Classi fication,
Charaeteristics of shunt generuiors. DC Matoes: Clagsification, Torque Equation, Characteristics and Specd
itrel ol DO Shunt and Series Maters, Logses and oHiciensy Throe = Pluse Indeclion Moors: Prngiple of
¢ pecation, Applications

Cleditoer e Bhoreethf fusritrte af Dechaedag £4) a



CIVIL ENGINEERTNG

UMNIT-v

TEXT BOOKS;

L. L. 5 Bubrow, Fundsmentals of Electricel Engincoring, Oxford Universing Press, 201 |
Z.  E Bughe, Electrical and Elecmonics Technolopy, Pearson, 20010,

SUGEESTED READING:

1. D.P. Kothari & I. J. Hagrath, *'Besic Electrical Engineering™, Tata MeGraw Hill, 2000,
£, V. D, Toro, “Elecirival Engmeering Fundamentala”, Prenlice Hall India, 1989

4. D.C Kulshreshiha, “Rasic Elecirical Engiresring”, McGraw Hill, 200%
4,

PV, Pragd. 5. Sivonagaraju, TC Prasad, "Baste Elecuricsl and Floctronics Engineering" Cengage Leaming,
Ist Bditin, 2013

Chatianpa Bherahi fnstimie of Technoloy (4 10



CIVIL ENOINEERING

12CSCN
PROBLEM SOLVING AMBD PROGRAMMING
Irestrue Lo ZL ~ LT Hours pusr week
Durgnon al SEE 3 Hours
SEE ALY Pelales
C1E 4t Mlarks
Credits 3

COLURSE QOBJECTiVES: This owrse anms 1
. Develop logical skilts and bosic iechnicai skills so thal students shotlld be able 10 solve basic
untplLld riona L probicms,
Yo Lo 3y [5sic progrananing [nnguage.

COURSE OUTCOMES: Canpletion of this course, students will b able o
Understantl reul world problens and deselop computer solutions for thoss problams

|
2. Undorstand Lhe basics of Fyihon,
1. Apply Pyhaon for solving basie programmingg solutpmg
4. Creute algarichmaflowchares foc solving real-time problam:.
a.  Build and mannge digtipnaries to mumsge dal.
f  Haondle data asln files.
CO=-FO Arvleulalon Marr ix:
PSSO P> PO O PO Fi» PO gl FO¥ PO P P ]
L] i 2 3 | =] & 7 & a 1 11 12
3 1
2 X 1 |
3 3 | | |
4 3 L L L
5 L1 1
L) 3 1 L
LNITI

hiroductlon te Programmisg - Eveduiion affamgy 5 Maching, Assembly and High-level Linguages, Safiuwes
requirements for prewraminde 0%, compiler, finker, loader, sditor, Design specification: Algonthod sn
Flowscharis.

(Rl b 0 B

Dave Types Aol Operators, Varlable, Sequences and leeradan - Uata bypes, Expressions, Frecedemse R,
Ohperalors; antbmelic, relolional, logical, bil-wise wnd miscellaneons operziors; local variable, global variables,
Lizt, Siring, Toples, Sequence mulation and acgqurmulaling patieena,

EFMIT 10

Cutid Ubohal Sruterient, Loups, Arrays aad Stedngs, vger-defined Dara Tvpes - il else, far, whils, nefiea

iteralion, Couvep! aod use of arrays. declaeadon and uage of armovs, 2-dimensipnal arepys, tilerent types of et
defined data iyvcs.

LT 1%

Dictinvaries and Dacrionary Accumulanion, Funcions/Melhads - Dictionary basies, operitiony, metheds.
goruminlation, advanlages ol modolafizng peogrant inlo functions, fnetdon defibilion and fonelion oo
Prwilional parinnelol s passing, armays bt o elions, recursion, librry funet ions.

LMNIT ¥

Fil: Handling ond Memary Manageraent « Conceply of iles and basic (le operatians, writing/reading data
1o o cey Gle, Meoiory Mandgement Operations.

Cherdrarnm Blrararhy fostitte of Technufmr p4) 11



CiViT. ENCANEERING

TEXT BOOKS AND REFERENCES:

L

B.S. Salaria, "Programming fer Problen Solving™, First Editien. Khanna Book Publisfing Co., Dellil,

1 Jeeva Dose, "Twming Pyihon by Progranming”, Revised Edilion, Khanna Book Publishlng Co., Delhi.

3. Mark Lz, “Leaming Pyibon™, 5% Edition, O'Reilly Media, Inc

4. Python Crash Cownse: A Hands-On, Project-Bosed Intreduction to Programming by Eric Matthes, Mo Starch
Press.

i, “Programining in Mython”, B.S. Sularta, Khanna Book Poblishing Co., Delbi.

NPFTELSWAYA M Course:

L Introdyction 1o Proslens Solving and Programming, Yideo Lectures, Prof. D Gupte, LT Belhi,

1. Problom Solving Aspecls and Python Progeammming, D S Malinga, Dr Thaparnjan, D § ¥ Kogilavani,
Kunpu Enginesring Collegs,

3. bopsiiwerw courscra.ong/specializatiohs/pyhon-3-pragram ming

Chaitante Bhavathi fnsvduee of Techimdag £4) 12



CiVIT. ENQINEERING

CHEMISTRY LAB
(CIVIL)
[nslruetagn: I Heurs per Werk
Chnatiom of Semesier End Esamination ¥ Hours
Sernogier End Examination: 50 Marks
Continuong lutemal Evalwation: 50 Marks
Credils: 1.5

COLRSE DBJECTIVES: This course aims b

L

(]

To inpan fundsmental koowledge in hand(ing the equipment / glassware and chemicals in chemistry
labsatarory,

To provide the kogwlcdge n bath qualitanve and guantimtive chomicl analysis

The shadent should be comversant with the prinziples of volumetric analysis

To upply varions inslrumental meathods 1o analyse the chemical compounds and to improve undeesanding
af theorencal cobceprs,

To interprer the theorical concepts in the preparation of new matenaly ke drugs and polymers.

COLURSE OUTCOMES: Conpletion ol this course, sowdents will bo able o

1.  Identify the basic chemical metheds to anelyse tic substances quantitatlvely & gnalitatively.
2. Ezlimate the emount of chemical subsiances by volumetric ana |ysis,
3. Desermine the rate cousiants of reactions from concentration of teactants’ produers ax & fianetion of time
4.  Calewlala the concenteatlon and amaount of various substances using insywmental kchniques.
5. Dewvelop the basic drug molecules and polymeria eom pounds
CO-PO Arliculation Mairix
MTSD PO P iy MO 20 PO o) PO PO PO Fiy i
o 1 2 3 4 5 & 7 g 4 [1) 11 12
Co1 ] ? 2 2 2 2
Cco2 3l 2 | L 2 2
CD 3 i 1 ] 2 P 2
04 3 2 2 2 2 2
O s 3 3 3 2 2 2
Lisl of Experimenis:
I, Introduction: Preparation of standard salutica of exalic scid and sroderdisation of NaOH.
2. Estimation of melal oms (Cor & i) by EDTA methed,
3.
4
4, Deorminnlion  rale conslwnd for the rencrion of hydeodysis ol methyl aesais (fira order)
Delermingtion of rme comswnt Fr the reaction between porassiom per sulphate and palassion Todide.
[recond ardary
1.
§  Estimution of amonml of HCL snd CR,COOH present in the glven mikture of acids Cenductometrically
15 o MadM solution
2.
10 Estirmation of amounl of Fe Polentiomettically using B a0, solution with effect from the ALY, 202223
11
t2. Synthesis of Azplrin drog and drug,
13, Syrthesis of phenol formaldehyde eiin

Chaiene Biraraohi fresitoneee of Techoniog £4)



CIVIL ENGIVEERINT

TEXT BODKS

L I Mendhem and Thomas | “Yozel's lexl book of quantitative chemicnl analysis®, Pearson educalion
MLl Mew Delhi b ed, 2002

2. Senlor practical physical chemistry by B.D.Khesle, V.C.Garg & A.Gulat,; B, Chand & Co., @ MNew Delhi
(2011,

SUGGESTED REATINGSE

(. Dxv Subulhwrani , “Tabociney Manoal on Engincering Chemistey”, Dhanpen Rai Punlishiog, 2M2,

3. 5.5 Dard . A Texdbonk am exporirnent and caleulation in engineering chemisey™, $.Chend and Company,
b resazd ediorn, 20005,

Cheitamve Bharathi fesiime of Techinodag (4 14



CIVIL. ENCINEERING

L2MBC02
COMMUNITY EMGAGEMENT
InsLrueiion AT Howrs per wesk
ZEE Mil
IE 30 Marks
Cradils 1.5

COURSE OBJECTIVES: This cours sims w
. Mrevelop ma appreciation of Rural colitre. Tilesstele wid wislon pineng the Sndenls
2 Learn aboat the varivws vcliloo] selivilies that comeribuee o Ropal coonem v

1. Funilisrize the Rpral Instiwtans wnd the Roml Developmant Programmes in India

COVRSE OUTCOMES: Completlon thls course, sfudents will be able oo
. Gain un underslion difne, o Rucal lite, Colivre and Social reabites.
2 Clevelop o sense of empth v and bonds of mutslity with Locsl Connmoniliss
Apprecicte sizmificant coutribytions o Local comromitics o Indias Society md Economy.
4 Zahibil the ko ledee ol Rueal lstiogtions wid conmibeing o Commenin's Soeis-Cemimic
1T TN,

Utilize the pppartunities provided by Dol Development Frogrammes.

Ly

Module | sppereciation of Rural Soelety
Rural life side, Bural soeiely, Casie and Gender relotions. Ruml values with respecr to Connmunity, Nalwee and
Resonrrces, cluborauon al sl of India lies in villages™ (Candhih, Rueal Talrastnectore.

Module i1 Understanding Rural Boenoniy 2nd Livel hopd
Agriculiure, Farming, Lundowneeship, Water manapement, Animal Husbandry, Won-farm Livelihood and
Arlisani, Rural Entreprencurs, Rural tackets, Bural Credit Societies, Farmer Production Crganizatian/Company.

Module 1E] Reral Institufjons

Teaditional Rural arganizationz, Selt-Help Groups, Panchayali Raj Inmitions {Uram Sabha), Gram Pand iyl
Slanding Commmitlees, Loval Civi] Sociely, Local & dimimistriio,

Mod ulc 1Y Rural Development Progrumme s
Histary of Fwral Dewslopment in Wndea, Current Wacional Programmes: SarmShikshaabhiyan, BaiBhachao,

BeliPadhae, Avushman, Bharat. Swachh Bharar, PM AwasYojang, Skill India, Grum Panchayal Deceniralized
Ranning, MELRM, BAMNRED S e,

THYT BUM K S:

. Singh, Kawr, Roruk Development: Principles, Policies und Manageanenl, Sage Publicatigns, HNew Dethi,
205,

A Hend book an Village Panchayal Adinioisiration, Rajiv Gandhi Chair for Panchayati Raj Stegies, 20412
3. United Marioms, Sustaisable Developmment Souls, 20105, un.orgizdpes

kA.1* Bargia, Besl Pragfics in Poral Development, Shaniax Pioblishers, 2006,

(=]

d

Journals:
Inarnal of Bl developnent {poialished by NIRD & PR, Hydershad)

|

1 ndian Jooreal o7 Social Work, [hy T155, Bombay).

} ludian Joursul of Extension Educations by Indian Society of’ Extenzien Educatiom)
d o Jowwrngl of BExlension Edocalion ¢y Extemsivn Edocalion Sociceny)

3. Katekshedrs dhaniswy of Poral Deweelopeoenn GO

f. Yojuna (Ministre of Informstion & Broadcastmp, GO,

Cherfoen e Bharahi fwaritore of Teofimmiog £4) L



CIFIL ENGINEERING

K2
FROBLEM SOLVING AND PROGRAMMING LAR

[0 serwedion

O rption of SEE
SEE

E

C il

COURSE ORJECTIVES: This eourse aimg ko

. [iaster the fundamentals of writing Python scripts

2. Learn Python elements such as variahles, flow controls structures, and fiacions
3. Discover how Lo work wilh Gists and seqUence data, and files

COURSE OUTCOMES: Complerion this course, stadents wil| be able i
Lndoerstand varicoes Python program deve lopmont Envirenmenis
Duernonsteate the concepts of Python,

Implement algorithms N oweharly weing Python tn zolve real-world prabdema
Build and munage diclionarcy 4o nansge dula,

Wil Pyihon [Dactions we Beeiliale code ronse,

Uses Pyahon w handle fles and nmary.

SN

L ahowrstory ¢ Practical Experimenis:

Explore variony

Demunsmation of inpulfialput operations.
Dreemonztralion of operaors,

Demonstration of selecnve control strlcrcoes
Diemnsnzy alioh of iooping cantrt struclees
Dromonsteation of List, Tuple and Sat
Demenstrgtign gf Python Dictionari ez,
fnplemngpiation of ssarcining and sortlnge eahnigues,
Irnplementution of siring manipalarion operations,
0 Fily handling and memory mmanggernent Heeciliong

_-c-:uw-uﬂﬁl..n-h-[-dl‘u‘—u

Text Books and Reforences:

IP Honrs per week
3 Hours

50 Marks

53 Marks

|5

[, R.5 Salarta, “Programming for Problemn Solving”, Khinna Book Publishing Co, Dethi

4. le=wi Jose, "Taming Python by Prograrmming”, Khamma Book Frolishing Co., Delhi

Choiterws Bhararhi institute of Technolog (43
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CIVIL ENOINEERING

LMEC3T
ROBOTICS AND DBONES LAB
{Commen W All Branches)
ETRT 2T + 2P Hours per week
CIE [H) Wharks
Credils 3

COURSE QORJECTIVES: This course aims to

I, Tl develop the swdens’ knowledge in varials rohsl and droae siructures and their workespace,

2. Todeveiop nultidiseiplingy roboties Lhal have practicul importance by nacanipating in robetics
competitiens

1. Todevelop siwdems” skilfs in performing spatial ransfmations assoeiaed with cigid body motiens,
kimzrnatic and dyiamiie gnalysis of robot systens.

4,  Through projects done in lah, increase the bue hamds-on shadent leaming expetienes and cobance e
concepud undersianding. increase stwdepts ability, compelence and wwnwark skills on dealing witl roul-
[l ciginecring problems

COURSE OUTCONMES: Completion this epurse, students will be able 1o

r.  Demonsirute knowledge af the relatonship bemaesn mechanical soructires of robolics und dheir oparational
workspaoy characheristics

Understand mechanical com panants, troiors, sensors and shectranio circuits of robots and baild rabats
Cronnonstrube knowhsdue of robol won brod .

Uze Linux environment for rehetic programming.

Write Pythan zeripts & coatrol robos using Python and Opan OV

A o Lk [a
Sl

CO-P Arriculition Matris:

PO¥ PO PO PO3 PO4 POS PO& POT POS PO9 PRI0O PO POIZ
OO

Co 3 2 1 1 1 2 1 1 1 L3 2 2
] 2 3 1 2 3 1 1 1 1 2 2 1
203 2 2 2 . rd 1 1 1 1 2 2 p.
O 2 2 1 2 2 2 1 1 1 2 2 2
CO5 1 1 1 1 1 3 3 3 1 3 3 3

L AR EXPERMEN 5

. Assembling of robot mechanical compononts, mouning of malors, sengors, eleeronic Gl (o the chassis.

2. Conncoing lo clogbonic circuiicy: modor drivers, incremeniad encoders prosimily senzors, miero contraller,

3. Different Lypes of banleried, salecion of suilable baliery o applicalion, safely precoution.

4. Infroduction b Linws Comunand Line Interface: basio file and diceckory manegeiment and ether odzful
caamimiands

. Contialimg robot using Fython 1 Mowe robol wding Fyban sode, i} ®deke mbot mmove inpatoems using
Fythum

6. Robot programming with Sensor inpuis: 11 Bswd sengar da asing Python, 1] Yiseahze sensor dul using
Fython, i) Code rgbot o svond obslacies by wsing sensor dats

T, Open OV 1) Create an Tmage and display an image; 11} Rezad angd change pitel vaioes; ni} Create colored
shapes und save images v Cxtract the RGE values of a pixel; v) Reading snd Wnting Videes

3. Open OV Extraction of Regions of lotersst; il Extiaction ol BGE walucs of a pitc]

. Cording rohpt o wiark with ealors, fallnwr eplored ehjeces, identifying shape of the abject-orienied
iy Poojects: iaking @ line Rllovwor robaoy using o Camee; i3 Weiting code ter o compley fuaction
1. Assembly of a dione

Chaitaerre Bhornhd feeiilade of TevRdalfoe £4) L7



LT, ENGINEERING

Sugpested readlngs

| L e fow e pecksdingeeks orpioholics-mueadnecion

= hbpes e sl e mechan el leu sl e hom P o oRob pdl

hiypessmaas dieches cem e rosearch-reprtn ea-nahotics- d-dron se 20 #2003 R=lsc molusies- [y ecasts-
ks ers 524

o [repes b cbolworkshop cums

Chvertaaaeyee Blpeiithy beseanwce of Tor lgerdler 110



CIVIL ENQINEERING

M EECDZ
BASIC ELECTRICAL ENGINEERING LAB
Insinaction IR Hours per week
Duraticn of Semester Bnd Examination J Houyrs
Siemesior End Exami nation 30 Marky
1L 31 harksg
Crudils

COURSE QBRJECTIVES: This coulss airs o

I T acyuice the knewlsdygs on differept bpes of electrical olements and to vortfy the bosic eleemical ctrogil

laws and 1Theorerms

cirellies and Lo tanutiarize with moasurement of clechiic puower & energy.

. Tedetermine the chavactenstics of Transformers, de, 3¢ machines and switeh Fear components

COURSE OUTCOMES: Cowiplellon this comrse, students will b able to
Comprehepd the circuiv analysis wchiniques uting vanous circuital lawe ang thooroma,

Dichuritee the Lumes enticn/perfman oe parnmclers of singlo-plaze e st
fer the chareleristios o DC shunt metor Jile nom pests

L R S LS ]

CO-B0 Articolanon Matmix:

Nustrate different paris and their fonetion of clectrical eomponents, squipment and achings.

Analysc Lthe garameiers ni'the givea coil and tneasurement of powet and mmerey in A0 ciceulis

T Tedelerming the pavameters and powor factor of a coit, caleulale the A aad froquency respunses of RLE

POYPE0 PO POy ] PO MO PO i b rD PO BO PO i}
Coh 1 1 3 4 8 i 7 L] 9 14 n 12
Cid 1] k) 2 2 2 2 z
Col L I 2 2
Co 3 3 2 3 2 2 2
Cor 4 L 2 I 2 2
Ci 5 3 2 2 2 2
Ligt of Laboratory ExperimentyDemouatrationy; -
. Verilicaion o KOCL and KYL.
2. WVerilicaton of Thevenin's theor
4. werificalon ol Moriwn's woren.
¥ Charging and chacharying of Copacioe
6. Deteravination of parameiers ot'a choke o coll by Walimeser Methagl.
7. Fower Rclor improvement of single-phase AD Swsicm.
%, Acuve snd Reactive Powey inessurement of 8 single-phiase system using
{1 2 Aumineber nichoad iy I-Valraeter melhod
O Meisetement of 3-Phase Power it a balanced System
0. Calibruviam F single-phase energy mener.
L. Wertficutian of Tornstvadlage vale of single-phase Transformer,
12, OCpen Cireyit snd $horl Clireuin iesis on a given single phase Tronsformer
13. Brake Lt on DO Shunt Mator
14 Specd contrel of 0 Shunt Matar
5. Demonzsteation of Measoring Ingruments and Elcetricad Lub compoaents,
K. Deneonzteation of Live-Tensipn $witchgesr EquiptnentConmponenls
17, Demanst stion of cyl - onl suetion nf Machines like DC Machine nduction Ma
Mote: TEN expetiments tu be condmeted $o cover all five Conrse {hﬂ:}:&nm.-
PGz ..l
OZp g = - a3
- R
r"-IT.-'.' R B -i..u.-if_l:HLwG,
Rt - I
Cheeerreeaves Blceathi frsiirege of Tochmodag (4 T el Il

=550 5gg el






CIVIL ENGINEERTING

2IPYC05

MECHANICS AND MATERIALS SCIENCTE

{Civil & Mechanlcal)

Imadr e tion JL Hours per week
Druration of SEE IHonrs
%EE flhlarks
CIE 4arks
Credits 3

COURSE OBJECTIVES; This course alme to
1. Acquire knowledge about physics of oscillations and rotatignal motion
1. Understund the pliysical propertics of crystalline and magnetic margrials
3. Aware of characteristic properties of dielectric materials and supereondustors
4. Familiarizz with coherent properties of light waves.

COURSE OUTCOMES: Completion Hils coutse, dudents will be able to
t. Compare the various types of ascillaticas
Detminsbrabe rotational motion of rigd body
Clasgily different rypea of eryetels aod their imperfections
ldentily inagnoric and aielestric materials for enpinesriop appiications
bakie uze of lagers and supareoiductors in technologil applicancos

:..r-nuu

CO-POr Atdeuwlaion Mahds

COFQ POl P2 PO FO4 FOS POGE POT O PFDE POY POLD PO1 POIZ

Ci1 3 L 1 i l 2 2 1 i 2 1 2

oz 3 L 2 L 2 2 2z | 2 2 2 2

o3 2 2 L i 1 1 I I 2 ! 2

4 i d P 2 a 2 2 I | 2 1 2

Ci3 i 2 2 d I i 2 1 2 1 2
UNIT-T

Oacilkations: Simple harmonic moticn—Harmanic oseillator-Damped harmonic motion—over damped, oritically
darnped and wnder damped cacil|alors—Foreed useillations and resonance.

UNIT-||

Rigidd boady Dynamlea: Definidon of rigid bady—Rorational kinsmatic relations—Angular inutientum and torgoe—
Equation of motion for a retating rigid body=[nentta tenacr and ite provertics— Buler’s equations and applications:
law of energy conservation and law of conservation of angular momenlim,

LINIT-TIT

Crystallography: Space lattice -Unit cell -Crystal systems —Bravais lattices —Number of atoos per unit el =
Coardination number —Atomic radius —Packing fracrion (far 5o, fog foc) —Lattice planecs — Mifler indiges —
Brugg's law —Expenimental determinotion of lattice constant of a cubic cryatal by powder K-ray diffraction
trie thod—-Smichire of M|,

Ceystul Imperfections: Classification of defects—TPoint defects—Concontiation of Schottky and Frenkel defects.

Chaiianye Bharathi insiue of Technofog £4) 2%



CIVIL ENGINEERING

UNIT-1V

¢ tntroduction—Dielecric polaizedon—Types of diclectric polarization: clechionic & Hnic
polarizaions (quantiaiive]: orientation & space-charge polanizaticns {qualiative) —Frequency and tomiperablre
dependenc: of dielesiric polorizalien—Determination of diclectric constant (Schering bridge melhod) -
Fermeseleciriciny—Barium filanatc—A pplications of Ferroclectrics.

Owigin ol nagnensm — Magnetio moment - Behr nuwpmeton-Classifeation of magnetic

materials: Uig, para. femro. anii- oo and ferrimagnetic materials — Wiss mgloeolar fiold Useory-Cramain theary-
Hysteresis curve, soft and hard magnctio materis [z —Applications.

UuMNIm-v
haructeristics of [asers — Binsein's coeffivients — Amplification of light by pepulation inveraien - Ruhy,
nicomductor laser —

Intrgluction — Cgngouction — Primaiple — on  ght an optical fiber — Mumerical
apertre ond accepianos angle — Siep-index and pradad-index fibers — Pulse diapersion — Fiber losses — Fiber ophic
anmrmmnisalion systam = Applications

Ceneral properties of superconductors — Meissner's offect — Type 1 and Type U
sujrreonductors — BCS iheory (quallutive) — Applicatipns.

TEXT BODKS:

. A K, Papdey and 5, Chowrvedi, Engingering Fhysice, Ceneage Publications, 2012

2wl KN Avadhanyly and P, 3, Kshiryagar, 4 Tew Bogk of Engineering Physics, 5. Chand  Poblicatins, 20014
d. M. Arumugam, Marevialy Seievce, Anpradha Publications, 2013,

4 5 L Gupts and Sanjeey Gupts, dodevn Enyiasering Poarfes, Dhanpat Ral Poblicatione, 2011,

SUCCGESTD READING:

R, burugeshan and Kirutiniga Sivaprasath, Moders Phesles, 5. Chand Publications, 2014,

V. Bajondran, Engirvertrg Miervics, MoGraw-Hill Education PuhRcatioms, 20135

F. K. Balamisuny, Ergrinesitng Physics, Scitach Pabligations, 20012,

W, Raghavan, Muerials Selemos ang Engimeering, Prentice Hall India Lesrming Privace Liried; 6%
Revised edition, 2015,

B oo bo—

Chaifemla Bleireihi Instie of Technalog £4) 24



CIVIL ENGINEERING

TIMTCOS
YECTOR CALCULUS AND DIFFERENT1AL EQUATIONS
(CTVIL)
Tngtriction 3 LHT poy weck
Dwuratipn of SEE 3 Rours
SEE 60 blarks
CIE 40 Marks
Credits 4

COURSE ORIECTTVES: This course aimis 1o

L Toexplain scalar and wector functions with fts Physical incerpretations,
To digeuss vootor line, surfise and wohmne integrals.

T e pluin relevant methods to solve frst order differential sgquations,
To digcuyy the solution of higher arder Dfferantial Bquatioms

To leawrn Mumerical solution of ODE and Engincering problems,

Lh e L e

COURSE QGUTCOMES: Completinn this pourse, stadents will be able tp
LUpon completing this courpe, smadents will be able to:
1, Apply the veelar differential operaroes bo Soalars and Yector funcdons.

2. Solve line, surface & volume intsgralz by Greens, Jaus and Steke's theorems,
3. Calenlaie the poluticns of first order nes; differential equations.

q. Salve igher erder linear ditferential eq uationg,

5 Find solution of algebraic, rapscendental and ODE by Womerical Methods.

CO-PO Articnlation Matrix
oo PO PO PO PO RO PO PO FO P02 FO P} PO
1 2 3 4 & 6 7 B ) IM 11 12
0l i 3 3 k) - 2
o0l 3 3 2 3 2
e 3 3 3 1 a
(L 3 3 2 3 2
OO 5 2 2 2 2 ]
LIMIT-1

¥ector Differentlsl Colewlus and multlple Integrals: Sealar and Vector point Amolions, wector aperator Del,
Gradient, Directional deni vative, Divergeace, Curl, Del spplied twice to point functions, Del applied to product
of point fimetions (vector identities), Irotational fislds snd Soleneidsl fields, Double integral, Change of order of
Tniggration and Triple integrals,

LIMNIT-UI

¥ector Iniegral Caleulus: Ling integral, Surface mtegral and Volume integral, Yerification of Creen's theorem
n 4 plane {withow proof), verification of Smoke's theorem (without proof) and Gauss's divergence theorem
fwithout [rog ).

LMNIT-II1

First Order Ordisary [WiTerentinl Equatisns: Exact differential equalions, Egqushions veducible o exact
et yations, Lingar equatiem. Bernonllits cquarion, Claitant's equation, Riceati’s equanor, Chrbwgronal wajectorics,
Rate of decay of Rudiv-active matarials.

Chatianvs Bharathi fnptisne of Technolay (A) 21



CIVIL ENGINEERING

UMNIT-1%

gher order linear differentisl equations with constanl
[iciens, rules ti- Fin ing Complementary ion, Particolar Inepral and Genzeal soludon, Method of
varigtion of paramciers, solution of Capchy- Enler equation, LR and LER. Gircanls

TMNIT-%:

eulified Enlet’s method

TEXT BOOKS:

. B.S.Grewal, “Higher Engineering Mathematics”, 44= Edition, ¥ hanna Publishers, 2047,
2.  EBErwin Kreyszig, "Advaoced Enginecring Mathematics™, 9 Edition, Johu Wiley & Sons, 2006

SUGGESTED READING:

. N.PBali and Dr, Manish Goyal, "A text book of Engineering Mathemaries", 9+ edition, Laxmi
Fublications, 20717,

2. R.K.win 8.R K lyengar, " Advanced Engineenng Mathematios”, 5~ edition, Margsa Publications,
2014,

Chaliama Bharaiti festiude o Techieoloy (4] 2



CIFLL ENGINEERING

2CECHI
ENGINEERING MECHANICS
Inatruetion AL+ tT Perigds per weak
Diuration of SEE 3 Hours
SEE G0 Matks
CIE 4 Marks
Credity 4

COURSE DAJECTIVES: Thic conrso alms ty

1. Understand the rszolution of forces and i obisin resuitant of atl farce SYEletns,
2, Undersind equilibrium conditions of static loads for smooth and fiictional surface
3. Analyse simple trusses for fivees in various mernbers of a tmee
4, Ublain d, o Tegular aml camposite areaz and bodies
5,  Obtain L v ar and eomposine aveas and bodies and also 1o obiain Mass
Mo & Ly
COURSE GUTCO on this courge, students will he ahle to
1. Calculate the ¢ csultant of coplanar feces system and Draw fiee body diageams ta nonlyzs
the forees in th
2. Understangd tho mechunism of fifietlon and cau solve fiction problems
3. Analysg simple busses for forces in varions members of 2 russ.
4. I of plane areas, tc areas and centres of gravity of hodies.
3, m inertiz, produc a of plune and composite ireas and (nass moments of inertia
m
CO-PO Ardewlalion Mairis:
FOISSC POL POz PO3 PO4 POS POS TOT POS rO? TOW TOLl  POI2
COL 3 2
CiO2 3 pl
cinl 3 1
COd 3 2
05 3 2
UNIT -1

Rexolntlon nnd Rezultant of Foree Systzm: Basic concepls ol a fioree systerm, Gompanents of fonces in a
of a Bores, couple and their wpplications.,

ot cquilibeium of planar e systems and ils
g,
UMNIT =11
Theary of fricdon: Intreduction, types of fiction, Llaws of friction, application of frieion to a zingle body &
cotimeeting aystens. Wedze und belt friction

UNIT =TI

URIT- ¥

entroid; Signlficance of centroid, moment af area, cenitroid of line elements, plane aress, composite drsas,
corems of Pappus & its applications. Center of gruvity of elemaniary and compaosits bodies

LNIT — ¥
Moment of Inertia: Definition of M), Area ML Polar Moment of Juertia, rediuz of pyvation, tunsfer theorenm,

of Inemia of clementury & compesite erens, and Produet of inertia. hMass moments of incrtia of
v bodliess,

Chaitanye Bharahi Institute of Techaplog f4) 25



CIVIL ENGINEERING

TEXT BOORKS:

L K. Wijay Konio' Reddy and ). Saresh Komar, Singer’s Engineering Mechunien, BS Puhlicaions,
Hyderabad. 2011 £,
.

2. Ferdinond L Singer, Enpincering Mechunics. Harper and Collins, Singapare, [904,

SUGCESTED READING!:
. A. Melson, Engincering Mochanics, Tata WeGraw Hill, Mow Delba, 20140

2. 5. Bajashekaran & G Sankarssubramanyam, Enginsermg Mechunivs, Vikas pubtications, Hyderabad,
ML

5.B. Junarkw' and H.J Shab, Apphicd Meehonies, Chaoter publishers, New Dethi, 2001,
. Bamwlch Bhatiacheryya, Enpinecring tdechpnies, Onefond Lniveruity Press, Mew Delhi, 2008,
5. A K Tayal, Engincering b cchuniva, Umesh Publiseiong, Mew Delhi, 2010

Ehuaireenbin Bfeayaelis S etivae af Teohmains £ 240



CAYIL ENGINEERING

BEGCH
EMGLISIL

{Common o All Beanchec)
L siruction 1L Hours per waek
Druratioh of SEE IHours
SEE Al hdarky
C1E 40 Marks
Credics 2

COURSE OBJECTIVES: This course aims to

L To the rele and impotance of eommunication while devetoping their hasic communication skiilg in
Enxlizh.

2. To bagies of writiog coherent paragraphe and formal emails.

5. To dechniques of writing u précis and forinal letters by osing acceptable grammar and appropriate
vicuboiary,

4. Todesarnipliom, definition and vlassifosrion of orocesses while enabling ihem w draft formal reports
following a proper struemire.

3. To gaining adequate reading comprehension techhiques.

COURSE OUTCOMES: Completiou this conree, shud owen will ba able 1o

L. Mlostrate the natre, process and types of communicstion and commiunicate effectively without
barriers.

1. Construd and compose Soherent purugraphs, emaiis and adbering to appropriate mobiie etiquebe.

3. Apply rechniques of precision bo write o précis and formal letters by using soceptable grammar and
approoriate vocabulary.

4. Digtinguigh fortual from informal report: and demenstrate advanced wridlng akills by drafting formal
repoLts.

5. Critighe pasgages by applylug effective cending technigues

CO-PO-PS0O Ardeulnilons Matrix

POICG PO [ 1) PO PO PO MO PO PO M PO PO (8]

2 3 4 5 & T i o 10 11 12
Co1 [ | t [ 1 | L 2 3 3 2 3
CoO 1 | [ 1 1 I L il 3 [ 7
Co3 2 i I 2 1 [ 2 2 [ ol
C0 4 [ 2 b 2 | 2 2 [ 3 7 1 a
COs 1 2 I 2 [ I 1 [ [ 2 ] 2

UMNIT-]

Understanding Communication in Enslish:
Intcoduction, natwre and importance of communicalipn; Process of communicstion; Types of

communication - verbal and non-verbal; Bacriers (o communication; Intrapersonal snd interpersonal
communication; Understanding Johari Window,

Voeahulary &Grammar: The concept of Word Pormation, Use of appropriats prepositions and orucles.

MNIT=TI
Develeplng Weiting Skills [:

Faragraph writing. — Strueture and feabures of a parapgraph;, Cohesion and coherence. Rearranging jumbled
sentences. Email and Maohile ciquette.

Yocabulary & Grammar: Use of cohesive devices and correct punctustion.

UNIT-11)
Develaping Wrldng $kills I1:

Précis Writing: Techniques of writing preciscly. Lotter Writing - Siructure, format of a formal lester; Letter
O Leeguest and the response

Vocabulary and Grammur: Subject-verb agreement. Use of prelixcs and suffixes to form derivatives,
Avoiding redundancies.

Chaiianva Bharathi Instinny of Techaolog (4) 27



UNIT-IV

Report writing — mportance, strugture, eicments of yle of Rrimal reports; Writing a formal ropor
vacabulary and Crummoar: Avoiding ambiguily - Misplaced modifiers. Use of synonwns and anton yws,

UIsIT-¥%

The reax Wy process, purpnsc, ditferen: kinds of s, Reading comprchension; Tochniguos of
comprehengion — skimming, seanning, dewwing infergnces and conclusions.
Yneabulary and Grammar: Woeds often confused, Use of standard ablore viationy

TEXT BOOKS:

I Lanpoapge and Lif: A Skills Approach, Roard of Editers, Urienl Black Sean 27T
Yo Swan Michacl Pracrical Enmelish Usige CLIP, | 993,

Sweppested Readings:

1. Wood F.T, Remedial English Grammar, bacmillac, 2007

2. Zinsser Willicm, On Writine Well, Rarper Besource Book, 200 |

3. Sunjuy Eumarand PushpLac, Communication Skills, Oxford Universily Press, 20 |

Clrodterervr Bfvavathi Saseinune af Tochmiduyg (43 23



CITTL. ENGINEERING

21y Ccos

MECHANICS AND MATERIALS SCIENCE LABORATORY

(Civil & Mechanleal)

InalrugLion 3F Houre per wesk
Duration of 3EE FHours
SEE S0kdarka
CIE S0Marks
Credits .5

COURSE DRJECTIVES: This conrss aimy to

1. Apply the comeeprs of phyzics while doing experiments

Learn the working of lasers and cplical fibers

Understand the properties of magnetia and dielentric materials
Capable of measuring mechanical propeclies of eoiids and liguids

- Understand the monan of elections in cleciric and tnagmetic fields
COURSE OUTCOMES: Conpletion this canrse, students will be able to
Estimate the crror in an expetimental measyrement

Make use of luscls and optical fibers in enginesrmg spplications
Recallthe physical properties of diciectrics nnd MAPTLENC [taterial s
Find the mechanicul proparties of solidz and viscosity of liquids
Demanstrate the molion of electrons in electric and magrietio fields

bt b

Wkl b

CO-PO Articuladon Marix
COF) PO1 PO2 PO3 POM  POS Kid POT POA POD PO PONL POI2

ool 3 2 2 3 i i | 3 3 2 | 3
o1 T S - - R T T ! 3
col ] 2 J 2 3 L 2 2 3 p I 2
o J 3 2 2 2 ] 2 3 2 I 1 k]
s 3 1 2 3 2 1 1 2 2 2 L 2
E xpesfiments
. Errer Analysia Bstirhution of emors in the determination of fime period of & lopsional
peudulim
2 0B ed. Deterniination o moment of Inectia of given fiywheel
3 Compound Pendul Drederminalion of sooelecation due to LRVt
Youbg's Moduius Determination of Yeung's modulus of the given stacl karfwooden scale
by nar-umiforin bending method
5. Helmholiz'sResonater Determination of resonating volume of air and neck carrestion
6. Melde s Experiment - Delermingrion of frequency of the clecrrically maintained vi brating
buartfark
7. Viscomty of Liguid : Determination of viscesily of'a given liquid by racillating disc rethod
g Coupled Osgjllator Ta determine lhe coupling constant of o onapled emciliator

performing garatlel and antiparallcl oscillation

9 Treleciic Comgtant Delermination of dielectric constant of givew PZT sample

Chaitanya Bharaihi ingtiiee af Techprolag (4 9



CIVIL ENGINEFERING

0. M & HValues Cretermination of magnetic mament b of a bar nagnet and ebralute
value H of hosizarial catnponent of earth’s megmetie feld

1, B-HCurvu Determination of hysieresis loss of piven specimen

12, Delermination of thermoclectrie power of piven smplc

3, Luscr Dicernuinaton oF wavelengih of given semiconductor [aser

14 Determination of numerical aperture and power tosses of given optical
frber

|4 Detgrmination of speci fic charge of an eloctron by 5. Thomson method

NOTE: A minimum ot TWELVYE experiments should be done.

Cliaiteniin Bherarkf lietitiete of Techanfing £4) 30



CIVIL ENQINEERING

2IEGC02
ENGLISH LAR

{Common to ANl Branches)
I ngrructicn AP Hours per weck
Duration of SEE 3 Hours
SEE 50 Marks
CIE 50 Marks
Credits [

COURSE OBJECTIVES: This course aims

1. Tenuahces of Phohelies and give them sufficient praclice in corract pronuncigtion.

2. Toword stress and idiohalion,

3. Talisten o listcning camprehension mateyial for haoving their Lstening skills.

4. Toacovilies enabling them avercome their inhibitigns while speaking in English with (be focuz being
on flacncy rather than accuiucy,

F,. To testh work, rele behaviar while developing Lbei ahility to discuss in groyps and making oral
présen g gns.

COURSE DUTCOMES: Completion this Coicse, suoents will be able 1o

1. De nE aud due of pronunciation in English
2, Ap Epe tooe, in and Lhithim

3 An Ens & thedr listening sl (s,

4. Determine the context and speak appropriately o variows simations.

5

Dicsign and present effeclive pouters while working in tesms, and discuss and
purlicipare i Group discagyions.

Ci-FO-FEO Artleulation Mutox

FOPEQ PO PO r) PO M M} MO (4] FO MO PO FO
1 2 3

co 4 L & 7 b o L 11 12
Cal ] 1 I
Co 2 | L 1 2 ] 2
co3 L L i 2 L L 2
Co 4 ] L 2 2 2 K| L 3
Cos L t 1 L 1 2 2 2 3 3 2 3

EXERCISES

L. lntroducilon so Enghsh Phoncliss: Inrodudion to auditory, acouslie and ertivularory phouctics,
aurligy nd phonalory systems,

2 (e ey phanemic sannds, introdnction o Internaiighal Phodet e
iplicn ish phanemio sounds, ninimal pairs. The syllable: lypes

3. LEstening skillg — Practice with Software availabte in (K-van zolutions)

i E-— # writ onl F

7. ion (5 T gyt . age,

4 20y 1agin

9 ap - Wr el ] biats

El"r'l:l'l
W. Foster presentation — Tneme, poster proparalion, Leam wark and represedeation,

SUGGESTED READING

1. T ar of En for Ind . 1an, 2008,
2. ag n Eng oo {with ii Lodia, 20005,

n P ik. LT I . Cambyri & s Pt Lrd2i1
4. ArunaKoneru, Professional Speaking Skills, Oxford Uniiversity Prags 2006

Chaitunye Bhera Institnge of Fechuodog ) 3l



CIVIL ENGINEERING

RMECHI
CAD AND DRAFTING
Inzirue|ipn | T+ 3 D Hours per wesk
Muramen of SFEE IHours
SEE Sibdarks
CIE S0 arks
Credits 25

COLURSE OBIECTIVES: This cowrse aims tn

.To got exposure 0o cad package and its utiliy,

Lindersianding nrihoestaphic projections

To visualice diMevent sulids end their spetions in orthographic projectiion.

To pregpiewe thic sttt b cooonmmicale offeemiaely by wsinge Mo pogjeciion,

To prepars the stedent toowge the weehnigues, skills, mid twiclcn looks necessary for pracio

b b —

Cutermes: AL the md of the corse, the Stodents a1 ablc e
Biewune: comwmynnl with appropriale use of CAT) software for drafting.

l.
2 Recognire A1S, |50 Swadards wid conventicns in Engincering DralTinge
¥ Construt the prajeclions of points, Lines, planzs, solids
4 Analyse the intemal demils of solids throweh sectional views
5. Croane zn ismmetric projections and wcws
CO-FO-FS0 Chrrelation Matrix
POL PO PO PO POS PO6 [OT PO FOY POIG POHL
CoOl ] 3 3 2 2 | 2 3 |
Col 3 2 2 ] 2 2 1 a A
Cid 3 3 2 3 2 s 2
o 3 3 3 2 z 2 : 2
DS 3 2 3 2 a I 2 !

L1st of Everelses:

Intrgedietven 1o CA LD pockape: Senings, dravse. med i By 1aols, dimensioning and documeialion
Construction ol Cone Sections by General method

Cirthogeraphie prgjeelion: Prineiples, canvenlions, Prajectiow of poinls

Projection ol siraighi lines: Smaple posilion, inclined b one plane

Propeclion &0 slraight liney inelined L bolh the planey (wilhoul lreces and mid-painty
Projeciion of planes: Perpendicukiar planes

Prajection at planes: OHique planes

Pripeetion of soiids: Simple position

Projection of solids: Inclined to one pline

[k Bections ol golids: Prism, pyumid s simple posiian

11, Seetiond ol solidy: Cona and oylinder in simple weiion

12, Ispmmeglied raqeclions and views

{3, Comverson et ismneitic views to orlhograpnic projeetians and vice-versn,

R e L

ot

TEXT BOHIKS:
[, M.DBhuw, “Clemoniery Engimesring Thawing”, Cherotst Poblishers, 2012

2
1
SUCCESTED READING:

1. Shaw M.B snd Raon R.C., "Engincoring Drawing™, e, Pearson, 2004, K.L. and PLE,
Kunnzigb, "Text Book of Ciiginecting Drawing™, Seitech Publications, 2001

Cheirstiimrer @ferreeths fercrine o Tevdipmdopr AL

PO

b b3 B Pt e

K. Vunugopal, “Engineering 12iawing and Graphics + AuteCAD", New Ave Intamnational Pyt Lid 2011,
Bazanlh Aprawal aml C b Aprewsl, Y Enginccring Crawdng™, 3e, MoSmw-Hill Education [Tndia) M, Lid



CIVIL ENQINEERING

IZMEC3E
DIGITAL FABRICATION LAR
Insorwetipn AF Huwrs per weeh
Duratican gl SEE 3 Houiry
SEE M Marks
CIE a0 Mok
Craalils 1.5

COURSE OBJECTIVES: ‘I'hiz tourse 4ims [o

L)

Newing Pracrices & develop holisdc underztanding of various Enginecring materialy ang
3 CE35CS.
Develop skiMs of wanufacturing, safety, precislon, quality, intelligent effort, oplimization positive &leam
work sl ude to get thmgs righl the firal time,
Provide basio knowledge of Stezl, Phagtic, Composite and otliee inuterials for soiluble applicaliong
Sydy of Principle and hands on practice on echniques of fabyication, welding, cuvting manufaeluring,
netralogy, aonl ailied skilis,

nee important hurd & pertinent sofi skills, productiv & skilled e power which is cognizant of
trial waorkshop componcnils und processes and can feate their work in u techmical, elear and
PWE ey,

COURSE OUTCOMES: Cothpleton thls course, sindents will be ably
1.

Lindersiand safedy measures (o be followed in workahop 1o avoid aceidents,

L. Identjty Sused inc ring aud plumbing,
3 Mule s I by nsgg like cerpentry, plumbivp, House wiring and 3d Inadeling
N8y =0 fraars for Luring.
4. Perform pre-pracessing operaians on STL fileg far 30 printing, also wnderstaud reverse en pirsering ocess.
5. Conceptualize and produce gimple device/inechauism of their choice.
CO-PO-PEO Correlation Matrix
<o PO PO2 FO3 P4 POS  POM POT PO POS PO10 POL] POj2
o | l
Co2 | I 2
3 2 i 3 i 2
Ciod 2 1 2 i 3 X
05 3 2 I 3 2
Llar of exerelscs:
Group-1
L. To mike a lap joinl on the given wooden pitpe actording to the given dimensions.
2. To make a dove Lailjoint o Ihe given wooden pigce secording to Lhe given dimensions,
3.
3. Winng of one light point eontroficd by one sinale pale switch, a three pin sockel conteolled by
u ringle pale swirch
B Wiring of Lwo light points connected in series and controlled by wingle pule switch Verify the
above wrcyit with diffarent bulbe. Wiring of two light peints cennected in parall=l fram Lwo
single pole mwvitches snd 2 thres pin 30cked
d.  Smir casa wiring-wiring of one light peint conirolled frdn two ditferent pleces independently using two
2= Wy suritchies,
3 Temaksexterng| threads for GI pipes using dic and conncet the G pipes ag per the given diagram uging
taps, couplings & bepds.
a

3. A To connect the Gf pipes as per the given diagram using, couplings, urions, reducer & bopds,
b To canncer the Gl pipes ay per the given diagram using shower, tap & valves und Demanshate by
Biving waily cunnettion
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CIVIL ENGINEERING

: runp- 1
I. ToSiudy the method
2. Tocreate model  a deor bracket using a modeling software
3
4. Tavreate qadel by roverse Engincering
5 To Design an impovative componcnt Using
f. To Print the sclocted innovative component the studen s wing

TEXT BOOKS:
1. Hajra Chondhury 5. K., Hajra Choudhury A K- and Hirghar Roy 5K, Elements of Workshap Technology,
Vol [, 2008 and Yol i1, Madia promoters and publishers privete limited, buenbat, 20060,
2. Knalpakjian 5. And Steven 5. Schimid, Manutacturing Engincering and Technalogy. 4th cdition,
Person Edocstion india Edition, HW1Z.
1, Hachidunand Tha, 30 PRIMTIMG PROJECTS: 2060 30 Pracice Drawings For 30 Printing On Yoo 30
Prinwer, Jume T, 2009,

SUGGESTED READIMG:
I. Crowri P Hariharan and A. Suresh Babuw, BAao ufhetaring Teehnology — 1, Pearson Edweation, 2003
2. Oliver Bodbmann | 30 Printers: A Baginner's Guide | lanoary |, 20015
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20MTCO08
PARTIAL DIFFERENTIAL EQUATIONS AND STATISTICS
(For CIVIL/MECH/PROD/CHEM)
Instruction 3 L+1T Hours per week
Duration of Semester End Examination 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 4

Course Objectives:

To learn Numerical solution of ODE and Engineering problems.
To form PDE and to find its solution.

To know the model of wave and heat equations.

Able to fit the hypothetical data using probability distribution.
To learn fitting of distribution and predicting the future values.

kW=

Course Outcomes: On successful completion of this course the students shall be able to
1. Find solution of initial value problems of ODE by Numerical Method.
Solve Linear and Non-Linear PDE’s.
Solve One-Dimension Wave and Heat equations and Two Dimension Laplace equation.
Use the basic probability for fitting the Random phenomenon.
Analyze the random fluctuations of probability distribution and Principles of Least Squares
approximations for the given data.

ke

UNIT-I: Numerical Methods

Solution of Algebraic and transcendental equations by Bisection method, Regula-Falsi method Newton-Raphson
method. Numerical Solutions of First Order Ordinary differential equations by Taylor’s series method, Euler’s
method, Modified Euler’s method and Runge-Kutta method of fourth order.

UNIT-II: Partial Differential Equations
Formation of Partial Differential Equations, Linear Equations of First Order (Lagrange’s Linear Equations),
Solution of First Order Non-linear Partial Differential Equation ( Standard forms) and Charpits Method.

UNIT-III: Applications of Partial Differential Equations
Solution by Method of Separation of Variables, Solution of One dimensional Wave equation, Solution of One
dimensional Heat equation, Solution of Two dimensional Laplace equation and its related problems.

UNIT-1V: Basic probability

Basic probability, Conditional probability, Baye’s theorem. Random variable, Discrete probability distribution
and Continuous probability distribution. Expectation, Addition and Multiplication theorem of expectation,
properties of variance, Moments (Moments about the mean and moments about a point)

UNIT-V: Probability Distributions and Curve Fitting
Poisson distribution, MGF and Cumulants of the Poisson distribution, Normal distribution, characteristics of
Normal distribution MGF and CGF of Normal distribution, Areas under normal curve. Correlation, Coefficient
of Correlation and Lines of Regression. Curve fitting by the Method of Least Squares, Fitting of Straight lines,
Second degree parabola, exponential and Growth curves.

Text Books:
1. B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 44th Edition, 2017.
2. S.C.Gupta, V.K.Kappoor, “Fundamentals of Mathematical Statistics”, Sultan Chand and Sons, 2014.

Suggested Reading:
1. Erwin kreyszig, “Advanced Engineering Mathematics”, 9th Edition, John Wiley & Sons, 2006.
2. S.J. Farlow, “Partial Differential Equations for Scientists and Engineers”, Dover Publications, 1993.
3. Sheldon Ross, “A First Course in Probability”, 9th Edition, Pearson publications, 2014.
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20CE C03

SURVEYINGI

Instruction
Duration of Semester End Examination

SEE
CIE
Credits

Course Objectives: To enable the student
To understand basic concepts of surveying and use of chains for developing the map of a given

1.

[95)

area
To perform levelling operations and developing contour maps
To know the concepts and use of Tacheometry technique in surveying

3L Hours per week

3 Hours
60 Marks
40 Marks

3

To give exposure to the latest instruments like Total Station and GPS for solving the surveying

problems

To understand the importance of trigonometric levelling and applying the same for finding the

elevations of objects by various methods.

Course Outcomes:

—

At the end of the course the student should have learnt

To select basic surveying instruments such as chains, tapes etc., to measure areas.

2. To apply the principles of levelling and prepare contour maps to estimate volumes of earthwork using
Simpsons and/or trapezoidal rules.
3. To apply the principles of tacheometry on the field.
4. To operate modern instruments like Total Station and GPS in the field
5. To make use of principles of trigonometric levelling for measuring elevations of required objects
6.
PO/PSO | PO PO PO PO PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
CO

Cco1 2 1 1

CO2 2 1 2

CO3 2 1

CO 4 2 1 1 1

CO5 2 1 1 1

UNIT- I: INTRODUCTION AND BASIC PRINCIPLES OF SURVEYING

Concepts of surveying, principles of surveying, various classifications of surveying. Chain survey- Concepts of
survey lines, offsets. Errors in chain survey. Measurement of area - Simpson’s method, average ordinate, mid
ordinate and trapezoidal rules. Basics of compass survey and plane table survey- accessories and methods.

UNIT -

II: LEVELLING AND CONTOURS

Definition of levelling, terms used in levelling. Instruments of levelling, methods of booking levels, Height of
Instrument and Rise and Fall methods. Concepts of balancing levels. Types of levelling, reciprocal levelling,
profile levelling, precise levelling. Correction to refraction, errors in levelling. Definition of contours-
Characteristics of contours, contour interval, methods of contouring-direct and indirect. Development and use of
contour maps.

BRFEF —CF-1R
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UNIT - I1I: TACHEOMETRY

Tacheometry - Theory and use of stadia wires in levelling instruments and theodolite. Fixed hair tacheometers,
and concepts and use of Tangential tacheometry. Concepts of Reduction Diagrams, tacheometric, tables,
Principle and use of substance bar and concepts of Beaman'’s stadia arc.

UNIT - IV: MODERN SURVEYING INSTRUMENTS TOTAL STATION AND GPS

Modern Field Survey Systems: Principle of Electronic Distance Measurement, Modulation, Types of EDM
instruments, Total station-Parts of a Total Station — Accessories, Advantages and Applications, Field Procedure
for total station survey, traversing by Total Station, Errors in Total Station Survey. Concepts of consecutive
coordinates- Closing error adjustment and accuracy of a traverse — Gale’s traverse table. Advantages of plotting
traverse by co-ordinates, solutions to omitted measurements in traverse .Global Positioning: Systems- Segments,
GPS measurements, errors and biases, surveying with GPS, co-ordinate transformation, accuracy considerations.

UNIT - V: TRIGONOMETRIC LEVELLING

Trigonometrical levelling Calculation of elevations and distances of accessible and inaccessible objects,
numerical problems. Geodetic observations-refraction and curvature. Corrections, axis signal correction,
determination of difference in elevation by single and reciprocal observations, numerical problems.

Text Books:

1. C. Venkataramaiah, “A Textbook of Surveying”, Universities Press, Hyd, 2011.

2. R. Subramanian,’’Surveying and Levelling”, Oxford Higher Education, 2012.

3. B.C. Punmia & Ashok Jain, “Surveying”, Vol II, 12th edition, Laxmi Publication, 2010.

References

1.  AM. Chandra, “Plane Surveying”, New Age International”, 2007.

2. Arora, K.R,” Surveying Vol II & 111, Standard Book House & SBH Publishers & Distributors,1705, A Nai
Sarak, New Delhi - 110 006, 12th edition, 2013.

3. S. K. Duggal, “Surveying”, Tata McGraw-Hill Education Private Ltd, New Delhi India, 2013.
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20CE C04

SOLID MECHANICS
Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Course Objectives: To enable the student

1. Understand the stress - strain behavior of different materials and temperature stresses, in compression and
tension.

2. Analyze the statically determinate beams and sketch shear force and bending moment diagrams.

3. Understand the bending and shear stresses across various cross sections of beams.

4. Comprehend compound stresses, direct and bending stresses.

5. Analyze thin and thick cylinders for fluid pressures.

Course Outcomes: At the end of the course the students are able to

1. Evaluate the strength of various materials, against structural actions such as compression, tension.
2. To analyze statically determinate beams and sketch SFD and BMD.

3. Able to draw variation of shear and bending stresses.

4. Able to evaluate direct and bending stresses, compound stresses.

5. To design thin and thick cylinders for resisting internal and external pressures.

Cco PO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
1 3 2 1 - - - - - - - - 1 3 1 2
2 3 2 1 - - - - - - - - 1 3 1 2
3 3 2 1 - - - - - - - - 1 3 1 2
4 3 2 1 - - - - - - - - 1 3 1 2
5 3 2 1 - - - - - - - - 1 3 1 2

UNIT- I:

Simple Stresses and Strains: Various types of stresses and strains. Hooke’s law, Modulus of Elasticity, Stress-
Strain curve for ductile & brittle materials, Working stress and factor of safety. Deformation of bars of uniform,
varying and tapering sections under axial loads, Elongation of bars due to self-weight, Compound bars and
temperature stresses.

Elastic Constants: Poisson’s ratio, volumetric strain and derivation of relationship between elastic constants.

UNIT- II:

Shear force and Bending moment: Different types of beams and loads, Shear force and bending moment
diagrams for cantilever, and simply supported beams with and without over hangs subjected to different kinds of
loads point loads, uniformly distributed loads, uniformly varying loads and couples- Relation between loading,
shear force and bending moments.

UNIT- 111:
Bending stresses in Beams: Assumptions in theory of simple bending- Derivation of bending equation,
Moment of resistance -Calculation of stresses in statically determinate beams for different cross sections and

types of loads.
Shear stresses in Beams: Equation of shear stress, shear stress distribution across rectangular, circular,
triangular, I, T, and diamond sections.

UNIT-1V:

Direct and bending stresses: Basic concept, Eccentric loading, limit of eccentricity - core of sections-
rectangular, circular, solid and hollow sections.

Compound Stresses and Strains: Stresses on oblique planes, principal plane and principal stresses. Mohr’s
circle of stress.

BRFEF —CF -20
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UNIT- V:
Thin cylinders: Thin cylinders subjected to internal fluid pressure, volumetric change, Wire winding of thin
cylinders.
Thick cylinders: Lame’s equations, stresses under internal and external fluid pressures.
Text Books:

1. B. C. Punmia,” Mechanics of Materials Vol. I &II"”, Laxmi publishers, Delhi, 2017.
2. S. Ramamrutham, “Strength of Materials”, Dhanpat Rai & Sons, Delhi, 2014.
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20CE C05

FLUID MECHANICS
Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks
CIE 40 Marks
Credits 3

Course Objectives:
1. Tounderstand fluid properties, fluid pressure and forces, basic concepts and continuity equation
To understand the fluid motion, energy equation, analyze the forces on various objects.
To know various measuring instruments in finding the fluid pressure, velocity, and discharge.
To understand and analyze different flow characteristics of laminar and turbulent flows
To understand water hammer effect in pipes and to understand dimensional analysis and models
studies.

nkhwn

Course Outcomes:
At the end of the course, the student should have learnt

1. To evaluate the various properties of fluid, analyse fluid flow and forces.

2. To apply the various laws and principles governing fluid flow to practical problems.

3. To measure pressure, velocity and discharge of fluid flow in pipes, channels, and tanks.

4. To apply laws related to laminar and turbulent flow in pipes.

5. To evaluate water hammer effect in pipes and to apply dimensional and model laws to fluid flow

applications.
CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 3 2 1 1 2
CO2 3 2 1 1 2 1
CO3 3 2 1 1 2 1
CO4 3 2 1 1 2 1
CO5 3 2 1 1 2 1
UNIT-1

Fluid Properties: Definition of fluid, Properties of fluids- Density, Specific Weight, Specific Volume, Specific
Gravity, Bulk Modulus, Vapour Pressure, Viscosity, Capillarity and Surface tension, Newton’s law of Viscosity.
Fluid Statics: Pascal’s Law, Hydrostatic Law, Absolute and gauge pressure. Forces on immersed bodies: Total
pressure, centre of pressure, pressure on curved surface.

Buoyancy: Buoyancy, Metacentre, stability of submerged and floating bodies.

Fluid Kinematics: Classification of fluid flow- steady unsteady, uniform, non-uniform-, one-, two- and three-
dimensional flows. Concept of streamline, stream tube, path line and streak line.

Law of mass conservation — continuity equation from control volume and system analysis. Rotational and
Irrotational flows, Stream function, Velocity potential function, flownet.

UNIT-11

Fluid Dynamics: Convective and local acceleration, body forces and surface forces, Euler’s equation of motion
from control volume and system analysis.

Law of Energy Conservation: Bernoulli’s equation from integration of the Euler’s equation. Signification of
the Bernoulli’s equation, its limitations, modifications and application to real fluid flows.

Impulse Momentum Equation: Momentum and energy Correction factor. Application of the impulse
momentum equation to evaluate forces on nozzles and bends. Pressure on curved surface- vortex flow- forced
and free vortex.

UNIT-III

Measurement of Pressure: Piczometer and Manometers - Bourdon Gauge.

Measurement of Velocity: Pitot tube and Current meter.

Measurement of Discharge in pipes and tanks: Venturi-meter, Orifice-meter, nozzle meter, elbow meter and
rotameter. Flow through mouthpiece and orifice.

Measure of Discharge in Free surface flows: Notches and weirs.
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UNIT-1IV

Flow through Pressure Conduits: Reynold’s Experiment and its significance. Upper and Lower Critical
Reynold’s numbers, Critical velocity. Hydraulic gradient. Laminar flow through circular pipes. Hagen
Poiseuille equation. Turbulent flow characteristics. Head loss through pipes. Darcy-Weisbach equation.
Friction factor. Moody’s diagram. Minor loss, Pipes in Series and Pipes in parallel.

UNIT-V

Unsteady Flow in Pipes: Water hammer phenomenon, pressure rise due to gradual and sudden valve closure,
critical period of the pipeline, power transmission through pipes.

Dimensional Analysis and Models Studies: Dimensional analysis - Rayleigh Method, Buckingham method,
geometric, kinematic and dynamic similarity, similarity laws, significance of Reynolds and Froude model law,
different types of models and their scale ratios, distorted and undistorted models, scale effect in models.

Text Books:
1. P.N. Modi and S.M. Seth, Hydraulics and Fluid Mechanics Including Hydraulic Machines, Standard
Book House, Delhi, 22 Edition, 2019.
2. AK. Jain, Fluid Mechanics including Hydraulic Machines By A.K. Jain Khanna Publishers, Delhi,
First Reprint, 2016.

Suggested Books:
1 K.L. Kumar, Engineering Fluid Mechanics, Eurasia Publishing House, 2008.
2 R.K. Rajput, Fluid Mechanics and Hydraulic Machines, S. Chand and Company, 2017.
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20CE Co06

BUILDING CONSTRUCTION PRACTICE & CONCRETE TECHNOLOGY
Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Course Objectives: To enable the student

1. To study about the traditional building materials, properties and their applications.

2. To learn the properties & conduct tests on various ingredients of concrete.

3. To understand various properties of fresh and hardened concrete.

4. To understand the concepts of building planning and various practices adopted and different types of roofs, doors,
windows and stairs.

5. To understand different types of masonry, types of bonds used in construction of walls of buildings.

Course outcomes: At the end of the course the student is able

1. To identify the traditional building materials and select suitable type for given situation.

2. To determine the properties of the ingredients of concrete and adjudge their suitability.

3. To know various properties of fresh and hardened concrete.

4.To know the concepts of building planning and various practices adopted and different types of roofs, doors,
windows and stairs.

5. To know different types of masonry, types of bonds used in construction of walls of buildings.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | POI2 | PSOI PSO2 | PSO3
CO1 1 2 1 1 1 1 1
Cco2 1 1 1 1 1
CO3 1 1 1 1 1
CO4 1 1 2 1 1 1 1
CO5 1 1 2 1 1 1 1 1
UNIT-I:

Traditional Building Materials: Properties, Types, Applications and testing of traditional building materials - Stone,
Timber, Brick, Paints, Varnishes and distempers.
Introduction to new materials/composites: Plastics, Tiles, AAC Blocks, CLC Blocks

UNIT- II:

Concrete Materials: Manufacturing process of cement, properties of cement, types and tests conducted on cement -
Properties of aggregate (Fine & coarse) and tests on aggregate (Fine & coarse) — Properties and tests on cement
mortar.

Production of concrete: batching, mixing, transportation, handling, placing and curing of concrete & methods of
curing. Water cement ratio, Gel space ratio.

UNIT- III:

Influence of constituent materials on Fresh concrete: Segregation and bleeding of concrete - Workability, factors
affecting workability, measurement of workability using slump cone and compaction factor tests.

Hardened concrete: Behaviour of concrete under compression - Maturity concept.

Concrete Mix Design: Basic considerations - Factor to be considered in choice of mix design - I.S. code method of
mix design
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UNIT-1V:

Concepts of Building Planning: Types of Buildings as per National Building Code, Functional needs and differences
in their planning requirements — Principles of Planning - Building Byelaws — Planning of a building with byelaws -
Plumbing services — HVAC services — Formwork & Shuttering — Plastering & Pointing - Types of roofs, doors,
windows and staircases — Representation of Building materials and Plumbing services.

UNIT- V:

Masonry Construction: Introduction

Stone Masonry: Elevation, sectional plans and cross sections of walls of Ashlar, CRS I and II sort and RR stone
masonry

Brick Masonry: Plan and isometric view of external main wall junctions, Stretcher Bond, Header Bond; English
Bond& Flemish Bond — for half brick, one & one and a half brick wall.

Composite Masonry: Stone Composite Masonry, Brick Stone Composite Masonry, Cement Concrete Masonry,
Hollow Clay tile Masonry, Reinforced Brick Masonry.

Text Books:

1. S.P. Arora & S. P. Bindra, “4 text book of Building Construction”, Dhanpat Rai Publications, 2010.

2. B.C Punmia, Ashok Kumar Jain &Arun Kumar Jain “Building Construction”, Laxmi Publications (P) LTD, 2016.
3. AM Neville., “Properties of Concrete”, Pearson Education. 2012.

4. ML.S. Shetty, and A. K. Jain, “Concrete Technology: Theory and Practice”, S. Chand & Company, 2018.

5. R. Santhakumar, “Concrete Technology”, Oxford University, Press 2018.

Suggested Reading:

1. P.C. Varghese, “Building construction” PHI, 2016.

2. CBRI Roorkee, “Advances in Building Materials and construction”.
3. Sushil Kumar, “Building Construction”, Standard Publishers, 1992.
4. National Building Code of India, 2006.
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Code: 20EG M03

UNIVERSAL HUMAN VALUES-II: UNDERSTANDING HARMONY
(B.E/B.Tech II/III Year -Common to all Branches)

Instruction 3L Hours per Week
Duration of SEE 3 Hours
SEE 60Marks
CIE 40 Marks
Credits 3
Introduction

This course discusses the role of human values in one’s family, in society and in nature. In the Induction Program,
students would get an initial exposure to human values through Universal Human Values—I. This exposure is to be
augmented by this compulsory full semester foundation course.

Course Objectives
1. Development of a holistic perspective based on self-exploration about themselves (human being), family,
society and nature/existence.
2. Understanding (or developing clarity) of the harmony in human being, family, society and
nature/existence.
3. Strengthening of self-reflection.
4. Development of commitment and courage to act.

Course Outcomes
By the end of the course,
1. Students are expected to become more aware of themselves, and their surroundings (family, society, nature)
2. They would become more responsible in life, and in handling problems with sustainable solutions, while
keeping human relationships and human nature in mind.
3. They would have better critical ability.
4. They would also become sensitive to their commitment towards what they have understood (human values,
human relationship and human society).
5. It is hoped that they would be able to apply what they have learnt to their own self in different day-to-day
settings in real life, at least a beginning would be made in this direction.

The course has 28 lectures and 14 practice sessions:

Unit 1: Course Introduction - Need, Basic Guidelines, Content and Process for Value Education

Purpose and motivation for the course, recapitulation from Universal Human Values-I

e Self-Exploration—what is it? - Its content and process; ‘Natural Acceptance’ and
Experiential Validation- as the process for self-exploration
Continuous Happiness and Prosperity- A look at basic Human Aspirations

e Right understanding, Relationship and Physical Facility- the basic requirements for fulfilment of aspirations
of every human being with their correct priority

e  Understanding Happiness and Prosperity correctly- A critical appraisal of the current Scenario

e Method to fulfil the above human aspirations: understanding and living in harmony at various levels.

Include practice sessions to discuss natural acceptance in human being as the innate acceptance for living with

responsibility (living in relationship, harmony and co-existence) rather than as arbitrariness in choice based on liking-
disliking.
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Unit 2: Understanding Harmony in the Human Being - Harmony in Myself

Understanding human being as a co-existence of the sentient ‘I’ and the material ‘Body’

Understanding the needs of Self (‘I’) and ‘Body’ - happiness and physical facility

Understanding the Body as an instrument of ‘I’ (I being the doer, seer and enjoyer)

Understanding the characteristics and activities of ‘I’ and harmony in ‘I’

Understanding the harmony of I with the Body: Sanyam and Health; correct appraisal of Physical needs,
meaning of Prosperity in detail

e Programs to ensure Sanyam and Health.

e o o o o

Include practice sessions to discuss the role others have played in making material goods available to me. Identifying
from one’s own life. Differentiate between prosperity and accumulation. Discuss program for ensuring health vs
dealing with disease

Unit 3: Understanding Harmony in the Family and Society- Harmony in Human- Human Relationship

e Understanding values in human-human relationship; meaning of Justice (nine universal values in
relationships) and program for its fulfilment to ensure mutual happiness; Trust and Respect as the
foundational values of relationship
Understanding the meaning of Trust; Difference between intention and competence
Understanding the meaning of Respect, Difference between respect and differentiation; the other salient
values in relationship

e Understanding the harmony in the society (society being an extension of family): Resolution, Prosperity,
fearlessness (trust) and co -existence as comprehensive Human Goals

e Visualizing a universal harmonious order in society- Undivided Society, Universal Order- from family to
world family.

Include practice sessions to reflect on relationships in family, hostel and institute as extended family, real life
examples, teacher-student relationship, goal of education etc. Gratitude as a universal value in relationships. Discuss
with scenarios. Elicit examples from students’ lives

Unit 4: Understanding Harmony in the Nature and Existence - Whole existence as Coexistence
e Understanding the harmony in the Nature
e Interconnectedness and mutual fulfilment among the four orders of nature - recyclability and self-
regulation in nature
e Understanding Existence as Co-existence of mutually interacting units in all - pervasive space
e Holistic perception of harmony at all levels of existence.

Include practice sessions to discuss human being as cause of imbalance in nature (film “Home” can be used),
pollution, depletion of resources and role of technology etc.

Unit 5: Implications of the above Holistic Understanding of Harmony on Professional Ethics
e Natural acceptance of human values
e Definitiveness of Ethical Human Conduct
e Basis for Humanistic Education, Humanistic Constitution and Humanistic Universal Order
e Competence in professional ethics: a. Ability to utilize the professional competence for augmenting universal
human order b. Ability to identify the scope and characteristics of people friendly and eco-friendly
production systems, c. Ability to identify and develop appropriate technologies and management patterns
for above production systems.
e (Case studies of typical holistic technologies, management models and production systems
Strategy for transition from the present state to Universal Human Order:
a. At the level of individual: as socially and ecologically responsible engineers, technologists and managers
b. At the level of society: as mutually enriching institutions and organizations

Include practice Exercises and Case Studies will be taken up in Practice (tutorial) Sessions eg. To discuss the conduct
as an engineer or scientist etc.
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Mode of Conduct (L-T-P-C 2-1-0-3)

Lecture hours are to be used for interactive discussion, placing the proposals about the topics at hand and
motivating students to reflect, explore and verify them. Tutorial hours are to be used for practice sessions.
While analysing and discussing the topic, the faculty mentor’s role is in pointing to essential elements to help
in sorting them out from the surface elements. In other words, help the students explore the important or
critical elements.

In the discussions, particularly during practice sessions (tutorials), the mentor encourages the student to
connect with one’s own self and do self-observation, self-reflection and self- exploration.

Scenarios may be used to initiate discussion. The student is encouraged to take up “ordinary” situations rather
than” extra-ordinary” situations. Such observations and their analyses are shared and discussed with other
students and faculty mentor, in a group sitting.

Tutorials (experiments or practical) are important for the course. The difference is that the laboratory is
everyday life, and practicals are how you behave and work in real life. Depending on the nature of topics,
worksheets, home assignments and/or activities are included.

The practice sessions (tutorials) would also provide support to a student in performing actions commensurate
to his/her beliefs. It is intended that this would lead to development of commitment, namely behaving and
working based on basic human values.

Assessment:

This is a compulsory credit course. The assessment is to provide a fair state of development of
the student, so participation in classroom discussions, self- assessment, peer assessment etc. will
be used in evaluation.

Example:

Assessment by faculty mentor: 10 marks

Self-assessment/Assessment by peers: 10 M

Socially relevant project/Group Activities/Assignments: 20 marks

Semester End Examination: 60 marks

The overall pass percentage is 40%. In case the student fails, he/she must repeat the course.

Text Books
The Text Book

L.

R R Gaur, R Asthana, G P Bagaria, “A Foundation Course in Human Values and

Professional Ethics”, 2™ Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034-47-1 The
teacher’s manual

R R Gaur, R Asthana, G P Bagaria, “Teachers’ Manual for A Foundation Course in Human Values and
Professional Ethics”, 2™ Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034-53-2

Reference Books

A Nagaraj Jeevan Vidya: Ek Parichaya, Jeevan Vidya Prakashan, Amar kantak, 1999.
N. Tripathi, “Human Values”, New Age Intl. Publishers, New Delhi, 2004.

Cecile Andrews, Slow is Beautiful

Gandhi - Romain Rolland (English)

Dharampal, “Rediscovering India”

E. FSchumacher. “Small is Beautiful”

J. C. Kumarappa “Economy of Permanence”

Pandit Sunderlal “Bharat Mein Angreji Raj”

Mohandas Karamchand Gandhi “The Story of My Experiments with Truth”

. 10.Mohandas K. Gandhi, “Hind Swaraj or Indian Home Rule”
. Maulana Abdul Kalam Azad, India Wins Freedom -

. Vivekananda - Romain Rolland (English)

. The Story of Stuft (Book)
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20CE C07

SOLID MECHANICS LAB
Instruction 2P Hours per week
Duration of Semester End Examination 3 Hours
SEE 50 Marks
CIE 50 Marks
Credits 1

Course Objectives: To know and understand the mechanical characteristics of various engineering materials by
conducting different tests.

1.

DAl ol

Mechanical properties of engineering materials under different structural actions like direct
tension, compression, flexure and torsion.

Measurement of deflections and hence there by finding elastic properties.

To assess the behavior of steel rods under impact loads and shear.

To conduct torsion test and to conduct deflection test on helical spring and

To conduct compressive strength on brick and concrete cube

Course Outcomes: At the end of the course, the students will be able

1. To understand the stress strain behavior of mild steel bar under direct tension.
2. To compute the modulus of elasticity of given materials by conducting deflection tests on
different types of beams.
3. To determine the impact/ shear strength of steel specimen.
4. To determine the rigidity modulus of a given material by conducting torsion test and deflection test on
helical spring.
5. To determine the compressive strength of brick and concrete cube.
CO PO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
1 3 2 1 2 1 1 - 1 1 1 1 1 3 2 1
2 3 2 1 2 1 1 - 1 1 1 1 1 3 2 1
3 3 2 1 2 1 1 - 1 1 1 1 1 3 2 1
4 |3 2 1 2 1 1 - 1 1 1 1 1 3 2 1
5 3 2 1 2 1 1 - 1 1 1 1 1 3 2 1

List of Experiments:

el A Gl

0.

Direct tension test on mild steel bar.
Deflection test on Simply Supported beam.
Deflection test on Cantilever beam.
Deflection test on Propped cantilever beam.
Deflection test on Continuous beam.

Impact test.

Shear strength of a steel bar.

Torsion test.

Deflection test on helical spring.
Compression test on brick and concrete cube.

Suggested Reading:

1.

William Kendrick Ha, “Laboratory Manual of Testing Materials”, Bibliolife, 2009.

B.E.-CE-29




With effect from the Academic Year 2021-22

20CECO08 FLUID MECHANICS LAB

Instruction 2P Hours per week
Duration of Semester End Examination 3 Hours
SEE 50 Marks
CIE 50 Marks
Credits 1

Course Objectives:

1. To enable the student understand the governing parameters for the discharge measurement for flows through various
measuring devices.

2. To verify the flow and velocity measurements by conducting different tests.

3. To understand Bernoulli’s principle by conducting experiment.

4.To understand Hydrostatic forces on flat and curved surfaces by conducting experiments.

5.To understand stability of floating bodies by conducting experiments.

6.To enable the student to understand viscosity.

Course Outcomes: At the end of the course, the student should have learnt

1. Ability to find the co-efficient of discharge for flows through various flow measuring devices.

2. To differentiate between laminar and turbulent flows and identify the governing parameters for both.
3. Applies the concept of Bernoulli’s energy principle.

4.Applies the concept of hydrostatic forces on flat and curved surfaces.

5.Ability to find the stability and metacentre of floating body.

6.To differentiate between viscous and non-viscous flows and identify the governing parameters for both.

co PO | PO | PO (PO | PO | PO6 | PO | PO | PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 2 3 4 5 7 8
CO1 3 1 1 1 1
CO2 3 1 1 1 1
CO3 3 1 1 1 1
CO4 3 1 1 1 1 1
CO5 3 1 1 1 1 1
CO6 3 1 1 1 1
LIST OF EXPERIMENTS

1. Determination of Cd, Cv, and Cc for circular Orifice (constant Head method).
2. Determination of Cd for mouthpiece (Falling Head method).

3. Determination of Cd for V notch.

4. Determination of minor losses and major loss in pipes.

5. Determination of Cd for venturi meter and orifice meter.

6. Determination of types of flow using Reynold’s apparatus.

7. Verification of Bernoulli’s principle.

8. Measurement of viscosity.

9. Stability of Floating Body.

10. Hydrostatics Force on Flat Surfaces/Curved Surfaces.

Text Books:
1. M.N. SheshaPrakash, “Experiments in Hydraulics and Hydraulic Machines — Theory and Procedures”, PHI
Learning Private Limited, 2011.
2. R.V.Raikar, “Laboratory Manual Hydraulics and Hydraulic Machines-PHI Learning Private Limited,2012.
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20CE C09

HYDRAULIC ENGINEERING
Instruction 3L Hours per week
Duration of Semester End Examination 3 hours
SEE 60Marks
CIE 40Marks
Credits 3

Course Objectives: The objective of this course is to
1. Understand and analyze the open channel flows, steady uniform flow and computation of friction and
energy losses.
Understand and analyze the non-uniform flows and flow profile, energy dissipation
Exposure to the basic principles of aerodynamic forces, boundary layer formation and effects.
Understand the turbines; design the impulse turbine and its performance.
Familiarize with reaction turbines and its design, understand performance of reaction turbines and
centrifugal pump
Course Outcomes: At the end of the course, the student will be able to

DNk w

1. Apply the concepts of open channel flow and design the efficient channel cross section.

2. Apply the concepts of non-uniform open channel flow to the field problems.

3. Interpret the basics of computation of drag and lift forces in the field of acrodynamics, boundary layer

effect.

4. Design the impulse turbines, run the turbines under efficient conditions.

5. Design the reaction turbines, draw characteristic curves of turbines and centrifugal pump
co PO | PO | PO [PO | PO | PO6 | PO | PO | PO9 | POI10 | PO1l | PO PS | PS | PS

1 2 3 4 5 7 8 12 o1 | 02 | O3
CO1 3 2 1 2
CO2 3 2 1 2 1
CO3 3 2 2 2 1
CO4 3 2 2 2 1
COS 3 2 2 2 1
UNIT-I:

Uniform flow through open channels: Differences between pipe flow and channel flow, velocity and pressure
distributions in channel cross-section, energy and momentum correction coefficients, uniform flow, Manning and
Chezy formulae, most efficient channel cross-section, specific energy and specific force, concept of critical depth and
its applications.

UNIT-II:

Non-uniform flow through open channels: Critical flow, Significance of Froude Number, dynamic equation of
gradually varied flow, classification of gradually varied flow profiles and computation of flow profiles.

Hydraulic Jump- Momentum equation for a jump in horizontal rectangular channel, energy dissipation in hydraulic
jump. Introduction to surges.

UNIT-III:

Boundary layer-Definition, laminar and turbulent boundary layers, boundary layer thickness, displacement thickness,
momentum thickness and energy thickness, hydro dynamically smooth and rough boundaries, boundary layer
separation and control.

Drag and lift: Fundamental concepts of drag and lift forces. Drag on sphere, cylinder, flat plate and aerofoil.
Principles of streamlining, Magnus effect.
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UNIT-IV:
IMPACT OF JETS: Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes, jet striking
centrally and at tip, velocity triangles at inlet and outlet, expressions for Work done and -efficiency-Angular
momentum principle and torque.

HYDRAULIC TURBINES-I: Introduction, Classification, head and efficiencies, unit quantities, specific speed,
power developed by turbine. Principles and design of Impulse turbine, velocity triangles, characteristic curves.

UNIT-V:

HYDRAULIC TURBINES-II: Reaction turbine - main components and working, work done and efficiencies, design
of Francis turbine and Kaplan turbine, unit quantities, specific speed, characteristic curves, draft tube theory.
Cavitation: causes, effects.

Centrifugal Pumps: Components, work done and efficiency, minimum starting speed, Euler head equation, specific
speed and characteristic curves of centrifugal pumps, Pumps in series and parallel.

Text Books:
1. P.N.ModiandS.M.Seth,“HydraulicandFluidMechanics”,StandardBookHouse,Delhi,2013.
2. K.Subramanya,“FlowinOpenChannels”,TataMcGraw-HillEducation,2009.

Suggested Reading:
1. K. Subramanya, “7000 Solved Problems in Fluid Mechanics”, TataMc-GrawHillPublications2005.
2. VenTeChow,“Open-ChannelHydraulics ”,McGraw-Hill,NewY ork,1959.
3. A. K. Jain, “Fluid Mechanics: Including Hydraulic Machines”, Khanna Publisher, 12th edition, 2016.
4, 4. R. L. Streeter, G. Z. Watters, and J. K. Vennerd, “Elementary Fluid Mechanics”, John Wiley
International Publications, 7th Edition, 1996
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20CE C10

SURVEYING IT
Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Course Objectives: To enable the student
1. To understand the importance of various horizontal curves and the methods of setting
2. Tounderstand the importance of transition curves and vertical curves and the methods of setting.
3. Tounderstand the concepts of photogrammetric surveying
4. To know the simple concepts of Remote Sensing and image processing
5. To know the basics of adjustments of errors in survey and basics of LiDAR survey.
Course Outcomes: At the end of the course, student is able
To execute setting of simple and compound curves on the field by overcoming obstructions in curve ranging
To select suitable transition curves based on real world conditions and execute it on field
To apply the concepts of photogrammetry for solving problems in civil engineering
To choose appropriate remote sensing technique for data acquisition and image processing techniques for
identification of ground features accurately
5. To be able to adjust the errors that are cropping while carrying surveying and adopt LiDAR survey for
acquiring topographic data at high speed.

el

1l:(s)(/) POPOPOPOPOPOPOPOPOPOPOPOl;slz)sl:)s
o vz 3| a4l s e 7|89l ? D]

20CEC09.1 2 2

20CEC09.2 2 2
20CEC09.3 2 2 1
20CEC09.4 2 > 1
20CEC09.5 1 1

UNIT- I: CURVE SETTING

Curves: Introduction, Designation of curves, Elements of simple curves. Setting out simple curves by angular
methods-Rankine’s principle. Compound curves-Elements — solutions to different cases. Reverse curves-parallel
straights and non-parallel straights.

UNIT - II: TRANSITION CURVES AND VERTICAL CURVES

Transition curves: Requirements-super elevation-equilibrium cant — cant deficiency-centrifugal ratio, length of
transition curve-arbitrary gradient, the time rate, rate of change of Radial Acceleration. Ideal transition curve -
Clothoid-cartesian coordinates-computations of Deflection angles. Modified ideal transition curves- The cubic
Parabola, the cubic spiral, Characteristics of Transition curves and setting out of transition curves.

Vertical curves: Introduction, concepts of grade and change of grade-types of vertical curves, computations and
setting of vertical curves-elevations by tangent correction, chord gradient-influence of sight distances.
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UNIT - III: PHOTOGRAMMETRIC SURVEYING

Photogrammetric Surveying: Introduction, Basic concepts, perspective geometry of aerial photograph, relief and tilt
displacements, terrestrial Photogrammetric, flight planning; Stereoscopy, ground control extension for photographic
mapping- aerial triangulation, radial triangulation, methods; photographic mapping- mapping using paper prints,
mapping using stereo plotting instruments, mosaics, map substitutes

UNIT - 1IV: REMOTE SENSING AND VISUAL IMAGE INTERPRETATION

Remote sensing: Definition, Energy Principles, radiation principles, principles and Use of EMR spectrum, Energy
interactions in atmosphere- Scattering, Absorption, Energy interactions with h surface features and concepts of spectral
reflectance curve. Spectral reflectors, Diffuse reflectors, spectral reflectance on —vegetation, soils, water, pavement
surface, spectral response pattern-atmospheric influences, characteristics of ideal remote sensing system and
applications remote sensing to civil engineering problems.

Visual Image Interpretation: Introduction, fundamentals of visual image elements, image interpretation strategies
and keys, wavelength of sensing, temporal aspects of image interpretation. Introduction to types of digital image
processing.

UNIT - V: THEORY OF ERRORS AND LIDAR SURVEY

Theory of errors: Theory of errors and survey adjustments introduction, types of errors, laws of weights, Principles of
Least squares, most probable value, method of displacements, Method of correlates, probable errors, distribution error.
LiDAR Survey: Introduction to LiDAR survey and fundamental concepts.

Text Books:

1. K.R. Arora, “Surveying, Vol-I, Il and IIT”’, Standard Book House, 2015.

2. Gopi Satheesh and R.Sathikumar, “Advanced Surveying: Total Station, GIS and Remote Sensing”, Pearson India,
2006.

3. T. Lillesand, R. W. Kiefer, “Remote Sensing and Image Interpretation”, Jhon Willey & Sons, 2015.

Suggested Reading:

1. K. Manoj K. Arora and R. C. Badjatia, ” Geomatics Engineering”, Nem Chand & Bros, 2011

2. A. M. Chandra, “Higher Surveying”, Third Edition, New Age International (P) Limited, 2002.

3. M. Anji Reddy, “Remote sensing and Geographical information system”, B.S. Publications, 2001.
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20CE C11

STRUCTURAL ANALYSIS-I
Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Course Objectives: To enable the students

1. Comprehend the concept of determination of flexural deflections statically determinate beams using various
methods.

2. Analyze the indeterminate beams.

3. Understand the behavior of circular shafts subjected to torsion and also to the combined effect of bending and
torsion.

4. Compute the strain energy in bars subjected to the action of various types of loads and significance and analysis of
types of springs.

5. To compute maximum load carrying capacity of various columns.

Course Outcomes: At the end of the course, the student will be able to

1. Compute slopes and deflections in determinate beams, under various types of static loads, using a suitable method.

2. Analyze the propped cantilevers and fixed beams subjected to various types of loads.

3. Analyze and design circular shafts subjected a given torque and bending.

4. To determine the strain energy in members under various loading situations, and to analyze various types of
springs.

5. Analyze various types of columns with different end conditions.

Cco PO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
1 3 2 1 - - - - - - - - 1 3 1 2
2 3 2 1 - - - - - - - - 1 3 1 2
3 3 2 1 - - - - - - - - 1 3 1 2
4 3 2 1 - - - - - - - - 1 3 1 2
5 3 2 1 - - - - - - - - 1 3 1 2

UNIT-I:

Slopes and Deflections: Determination of Slope and deflections by double integration method and Macaulay’s
Method for cantilever, simple supported beams and overhanging beams carrying point loads, uniformly distributed
loads, uniformly varying loads and couples. Application of Moment area method and Conjugate beam method for
determination of Slope and deflections in simple cases.

UNIT - 1II:

Propped Cantilevers: Analysis of propped cantilever beams with elastic and rigid props for point loads and uniformly
distributed loads, and determination of slope and deflections.

Fixed beams: Analysis of fixed beams subjected to point loads, uniformly distributed loads, uniformly varying loads.
Slope and deflections in fixed beams with and without sinking of supports.

UNIT - III:

Torsion: Theory of pure torsion, Torsion equation, solid and hollow circular shafts, strength and stiffness of shafts,
Transmission of power. Shafts in series and Shafts in parallel. Combined torsion and bending. Equivalent Bending and
Torsional Moments.
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UNIT - 1V:

Strain energy: Strain energy, proof resilience and modulus of resilience. Strain energy in bars subjected to gradually
applied loads, suddenly applied and impact loads. Strain energy due to shear, bending and torsion.

Springs: Types of springs and significance, analysis of Closed and open coiled helical springs under axial load and
twist.

UNIT-V:

Columns and Struts: classification of columns, Euler’s theory for different end conditions of columns, effective
length factors, radius of gyration and slenderness ratio, limitations of Euler’s theory. Empirical formulae- Rankine’s

- Gordon’s formula, Secant and Prof. Perry’s formulae.

Text Books:
1. B .C. Punmia, “Mechanics of Materials Vol. I &I, Laxmi publishers, Delhi, 2011.
2. S. Ramamrutham, “Strength of Materials”, Dhanpat Rai & Sons, Delhi, 2012.

Suggested Reading:

1. S.B. Junnarkar, ” Mechanics of structures ( Vol-I &Vol-II)”, Charotar Publishing house, Anand, 2002.
2. D.S. Prakash Rao, “Strength of Materials-A Practical Approach”, Universities Press, 1999.

3. E.P. Popov, “Engineering Mechanics of solids”, 1993.

4. G.H. Ryder, “Strength of Materials”, 3 Edition in ST units, Macmillan India Ltd, Delhi, 2012.

5. A. Pytel and F. L. Singer, “Strength of Materials ", Harper & Row, 4 Editions, New york.1999.
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20CE C12

REINFORCED CONCRETE DESIGN -1
Instruction 3L+1T Hours per week
Duration of Semester End Examination 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 4

Course Outcomes: At the end of the course, student is able to

1. Use and suggest Reinforced concrete for various practical applications, interpret the clauses of 1S:456 and apply the
working stress method of design for rectangular beams.

2. Design RC beams of rectangular and flanged sections/ for flexure using limit state method and check for
serviceability.

3. Design RC beams for shear, torsion and bond.

4. Analyse and design solid rectangular RC slabs of one way (cantilever, simply supported and continuous) and two
way (simply supported and continuous).

5. Design RC short columns for axial loads and moments and axially loaded isolated footings.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSOI1 PSO2 | PSO3

col| 2 2 2 1 1 3 2 1
co2| 2 2 2 1 1 3 2 1
co3 | 2 2 2 1 1 3 2 1
Cco4| 2 2 2 1 1 3 2 1
cos| 2 2 2 1 1 3 2 1

UNIT - I: Introduction to Reinforced Cement concrete: Concept of reinforced concrete - basic requirement of RC
structures-Stresses, loads & combinations- Design Philosophies: Development of design philosophies — Introduction to
working stress method and Limit state method - classification of limit states — characteristic loads - partial safety
factors — Factors for material and load - design stress — stress and strain diagram of concrete and steel - Merit and
demerits. Introduction to IS: 456- General design requirements and specifications. Working Stress method:
Assumptions made in design of flexural members —Theory of bending in RC beams - Balanced, under and over
reinforced sections. Analysis and design for flexure of singly reinforced rectangular beams-Analysis and design T-
beams using WSM.

UNIT- II: Limit state method of design: Assumptions made in design of flexural members - Stress block parameters -
Analysis and flexural design of singly reinforced, doubly reinforced rectangular beams and singly reinforced flanged
beams. Limit state of serviceability: Short term, long term, total deflection - check for deflection - cracking - IS code
provisions.

UNIT - III: Limit state of collapse in shear and torsion: Types of shear reinforcement — analysis and design for shear
and torsion in beams - Bond - development length and curtailment of reinforcement in beams and detailing of bars: IS
code provision.

UNIT - IV: Analysis and design of slabs as per IS 456: Solid rectangular slabs — one-way slabs (cantilever, simply
supported and continuous), two-way slabs (simply supported and continuous slabs) subjected to uniformly distributed
loads - Detailing of reinforcement and check for serviceability in slabs, Design of stairs - Design and detailing of dog
legged slab type staircase.
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UNIT - V: Analysis and design of columns as per IS 456: Short and long columns - End conditions, effective length
of columns - assumptions made in design - design and detailing of axially loaded rectangular and circular columns
with lateral reinforcement - Design of axially loaded short columns subjected to uniaxial and bi-axial moments using
interaction diagrams, Design of isolated footings as per IS 456: Design and detailing of axially loaded rectangular and
circular footings.

Text Books:
1. N. Subramanian, “Design of Reinforced Concrete Structures” Oxford University Press. First Published in
2013, Second impression 2014.
2. S. Unni Krishnan Pillai and Devadas Menon, “Reinforced Concrete Design”, Tata McGraw-Hill Publishing
Co Ltd, (Third Edition), 2009.

Suggested Reading:

1. V. L. Shah and S. R. Karve, “Limit State Theory and Design of Reinforced Concrete”, Structures
Publications, 7th Edition,2014.

2. AXK. Jain, “Reinforced Concrete: Limit State Design”, Nem Chand & Brothers-Roorkee; Seventh edition,
paperback — 2012.

3. Sushil Kumar, “Treasure of RCC Designs”, Standard Book House; Edition: 19th, Year-2014 edition (1
December 2009).

4. N. Krishna Raju, “Design of Reinforced Concrete Structures”, CBS Publishers and Distributors, New Delhi,
4th edition, 2016.
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PROFESSIONAL ELECTIVE-I

20CE E01

GREEN BUILDING TECHNOLOGIES
Instruction 3L Hours per week
Duration of Semester End Examination 3 hours
SEE 60Marks
CIE 40Marks
Credits 3

Course Objectives: To enable the student

1. To understand the basic principles of green building technologies and their significance.
2. To understand the judicial use of energy and its management.

3. To know about the Sun-ecarth relationship and its effect on climate.

4. To enhance awareness of end-use energy requirements in the society.

5. To know about the suitable technologies for energy management and audit procedures.

Course Outcomes: At the end of the course, the student should

1. Be able to identify the fundamentals of energy use and energy processes in building.
2. Be able to identify the energy requirement and its management.

3. Apply the knowledge about Sun-carth relationship vis-a-vis its effect on climate.

4. Be able to deal with the end-use energy requirements.

5. Be familiar with the audit procedures of energy.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
col| 1 1 1 1 2 1 1 2 2
co2| 1 1 1 1 2 1 1 2 2
co3 | 1 1 2 1 1 1 1
co4 | 2 2 2 1 1 1 1
CO5 1 1
UNIT- I:

Overview of the significance of energy use and energy processes in building: Indoor activities and environmental
control - Characteristics of energy use and its management - Macro aspect of energy use in dwellings and its
implications.

UNIT- 1I:
Indoor environmental requirement and management: Thermal comfort — Ventilation and air quality — Visual
perception — Illumination requirement - Auditory requirement.

UNIT- 111:

Climate, solar radiation and their influences: Sun-earth relationship and the energy balance on the earth’s surface -
Climate, wind, solar radiation, and temperature - Sun shading and solar radiation on surfaces - Energy impact on the
shape and orientation of buildings.

UNIT-1V:

End-use, energy utilization and requirements: Lighting and day lighting - Heat gain and thermal performance of
building envelope - Steady and non-steady heat transfer through the glazed window and the wall - Standards for
thermal performance of building envelope - Evaluation of the overall thermal transfer

UNIT- V:
Energy management options: Energy audit and energy targeting — Technological options for energy management.
Certification- Study of the LEED and TERI (GRIHA) parameters and certification of Green Buildings
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Text Books:

1. Charles J. Kibert, "Sustainable Construction - Green Building Design and Delivery”, John Wiley & Sons, New
York, 2008

2. Norbert Lechner,”Heating, Cooling, Lighting - Sustainable Design Methods for Architects”, Wiley, New York,
2015.

3. James Kachadorian, “The Passive Solar House: Using Solar Design to Heat and Cool Your Home”, Chelsea Green
Publishing Co., USA, 1997.

Suggested Reading:

1. Michael Bauer, Peter Mosel and Michael Schwarz, “GreenBuilding — Guidebook for Sustainable Architecture”,
Springer, Heidelberg, Germany, 2010.

2. Mike Montoya,”Green Building Fundamentals”, Pearson, USA, 2010.

3. Regina Leffers, “Sustainable Construction and Design”, Pearson / Prentice Hall, USA, 2009.
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20CE E02

PRINCIPLES OF GEOGRAPHICAL INFORMATION SYSTEM
Instruction 3L Hours per week
Duration of Semester End Examination 3 hours
SEE 60Marks
CIE 40Marks
Credits 3

Course objectives: To enable the student

1. Understand the basics and applications of GIS, and concepts of Maps , projections

2. Understands the basic difference between vector GIS and raster GIS.

3. Understand the various types of data, realize the importance of spatial data and also in a position to apply methods
of data compression techniques. 4.1dentify various types analysis functions used integrated analysis GIS data

5. Understand the basics of use of GIS softwares and apply the principles of cartographic modelling to watershed
modeling, environmental modeling and watershed management.

Course Outcomes: At the end of the course, the student

1. Is able to apply the principles of GIS to various field problems and take decisions under uncertain conditions.

2. Is able to understand advantages and disadvantages of using vector GIS and raster GIS.

3.Is able to apply the methods of data Compression using GIS. 4. Can perform the data modeling and
analysis using GIS.

5.1s able to apply the Cartographic modelling techniques for Watershed modeling, Environmental Modeling and for
Watershed Management, visibility analysis..

o |10 | v02| o3| 10 [ vos| P05 o ro ro w0 | ro | ro | mo | rso
co1 2 2 2 2 2 2 | 2 2
Cco2 2 2 2
CO3 2

co4 | 2 2 2 2 1 1|1 1 1

R 2 2 2 1 1|1 1 1

UNIT- I:

Introduction: Definition of GIS , History of development , Components of GIS-Data, Technology, System and Users,
Map- introduction, scale, types of maps, mapping process-planning, data acquisition , cartographic production phase,
product delivery, Plane coordinate system -rectangular, polar , Linear coordinate transformation system, Geographic
coordinate system,

Map projections -Properties-area, shape, distance and direction, Classification -cylindrical, Conical, Azimuthal,
Aspects of Projections-Normal, Transverse, oblique, View Points -Gnomonic, Orthographic and stereographic, Map
projections for GIS, Datums-Geodetic and vertical , relationship between Coordinate system and map projections,
UTM Projections

UNIT-II:

GIS Data: Nature of Geographic data-Geographic position, attributes, spatial relationship, time, Data types—spatial
non spatial (attribute data)—data-structure, data format — point, line Polygon, Spatial data models - Raster data- data
compression-point coding Run length coding, Quadtrees, Vector models- The spaghetti model, topological models,
Triangulated irregular network model, Data files strucutre in computer — Hierarchical, Network, Relational data base ,
object based data models Concepts of Geo referencing, Existing digital data — cartographic database. Digital elevation
data
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UNIT-III:

GIS Data analysis function : Introduction , organising Geographic data -data layers, coverage Classifications of
analysis functions Spatial data analysis, data retrieval, query (SQL)—Organizing data for analysis, classification of
GIS analysis function, maintenance and analysis of spatial data — transformation, conflation, Edge matching and
Editing, Maintenance and analysis for non-spatial attribute data- Attribute editing and Attribute query functions.

UNIT-IV:

Integrated analysis functions: Retrieval and classification function: Overlay operations, neighborhood operations,
connectivity function, output formatting — Map annotations ,text pattern and line styles, graphic symbols, cartographic
modeling by GIS analysis procedure with an example.

Presentation of Geo-data Analysis: Types of output data—types of errors elimination and accuracies — sampling -
components of data quality.

UNIT-V:

Software scenario — Functions: Introduction of Arc GIS, QGIS sfotwares,

Cartographic modelling - concepts, applications to Watershed modeling, Watershed Management, Environmental
modeling — Visibility analysis. Vehicle tracking.

Text Books:
1. C.P.LO, Albert K.W. Yeung “ Concepts And Techniques of Geographic information systems” Prentice Hall of
India Private Limited New Delhi, 2016
2. P.A. Burrough, “Principles of Geographical Information Systems for Land Resources Assessment (Monographs
on Soil and Resources Survey)”, Oxford University Press, 1986.
3. Lillesand and Kiefer, “Remote Sensing and Image Interpretation”, Wiley; Sixth edition, 2011.

Suggested Reading:

1. 1. Heywood, S. Cornelius and Steve Carver, “An Introduction to Geographical Information Systems”, Pearson, 4th
Edition, 2012. 2. B. Bhatta, “Remote Sensing and GIS”, Oxford, Second edition, 2011. 3. S. Kumar, “Basics of
Remote Sensing and GIS”, Laxmi Publications, First edition, 2016.

2. S. Aronoff, “Geographic Information Systems: A Management Perspective”, WDL Publications Ottawa, 1991.

3. Michael N Demers ,”’Fundamentals of Geographic system” Jhon Wiley sons, INC, 4th edition,2008
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20CE E03

SOLID AND HAZARDOUS WASTE MANAGEMENT
Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Course Objectives: To enable the student
L. Understand legislations on management of solid waste management.

2. Gain insight into the transfer, transport and energy recovery from municipal solidwaste.
3. Know the characteristics and handling of hazardous wastes.
4. Grasp the fundamentals of hazardous waste treatment techniques.
5. Know the regulations of site remediation and pollution prevention of hazardous wastes.
Course Outcomes: At the end of the course, student is able to
1. Characterize the solid waste according to thelegislations.
2. Apply the steps in waste reduction at source, collection techniques, resource recovery/recycling,
transport and disposal options.
3. Characterize the hazardous waste and decide on transport methods of the same.
4. Select the site for disposal of hazardous waste and suggest remediation measures for disposal sites.
5. Applyvariouslegislationspertainingtohazardouswastemanagement according to the situations.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Col 1 1
co2| 1 1 1 2 1 1 1 1 1
co3 | 1 1 1 1 1 1 1 1 1
co4 | 1 1 1 2 1 1 1 1 1 2
cos | 1 1 1 2 1
UNIT-I:

Solid wastes: Solid waste generation in a technological society - sources and types of solid waste —legislations on
management and handling of municipal solid wastes, monitoring responsibilities; Collection of Solid Waste: type of
waste collection systems, analysis of collection system - alternative techniques for collection system.

UNIT-II:

Management of Solidwaste: Separationand Processingand Transformation of Solid Waste: unit operations used for
separation and processing, Materials Recovery facilities, Waste transformation through combustion and anaerobic
composting, anaerobic methods for materials recovery and treatment - Energy recovery - Incinerators. Transfer and
Transport: need for transfer operation, transport means and methods. Disposal of Solid wastes- Land farming, deep
well injections, Landfills: Site selection, drainage and leachate collection systems- requirements and technical solutions,
integrated waste management facilities.

UNIT-III:

Hazardous waste :Definition and identification of hazardous wastes - sources and characteristics - hazardous wastes
in Municipal Waste - Hazardous waste regulations -minimization of Hazardous Waste-compatibility, handling and
storage of hazardous waste - collection and transport.

UNIT -1V:

Hazardous waste management: Treatment technologies —physical, chemical and biological treatment, Hazardous waste
landfills: Site selection, remediation of hazardous waste disposal sites-quantitative risk assessment, containment,
remedial alternatives.
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Environmental regulations: Environmental audit, Pollution Prevention, Facility Development and operation. Hazardous
waste — legislations — RCRA process — superfund process — toxicological principles — dose response — toxic effects —
toxic response

Text Books:
L P. A. Vesilind, Worrell W and Reinhart, “Solid Waste Engineering”, 21d Edition (2016), Cengage Learning
India Pvt. Ltd.
2 Tchobanoglous,”Integrated Solid Waste Management”’, Mc-Graw Hill International 15t Edition, New York,
2014.”
3 Charles A. Wentz; “Hazardous Waste Management”, McGraw Hill Publication, 1995.
Suggested Reading:
L CPHEEO, “Manualon Municipal Solidwaste management”’, Central Public Health and Environmental
Engineering Organisation, Government of India, New Delhi, 2000.
2 Michael D. LaGrega, Philip L Buckingham, Jeffrey C. E vans, “Hazardous waste Management”,
Waveland Pr. Inc, 2010
3 C. A. Wentz, “Hazardous Waste Management”, McGraw-Hill Publication, 1995.
4. A. D. Bhide and B. B. Sundaresan, “Solid Waste Management, Collection, Processing and Disposal”,
Nagpur.
5. S.C. Bhatia, “Solid and Hazardous waste management”, Atlantic publishers, 2007.
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20CE E04

GROUND WATER ENGINEERING
Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Course objectives: The student should able to understand
1. Basics of groundwater hydrology, familiar with aquifer parameters.
Unsteady flow and its flow computation.
Exploring groundwater through surface and subsurface methods.
Artificial recharge and causes, methods of recharge.
Various models in groundwater, quality of groundwater, pollutant transport.

wh N

Course outcomes: The student should able to
1. Assess groundwater potential and head.

2. Estimate hydraulic conductivity and storage coefficient for time variant flow.

3. Investigate groundwater availability for a given area.

4. Plan and design artificial recharge.

5. Construct model and analyze groundwater flow.
(6(0) PO | PO |PO PO | PO | PO | PO | PO | PO9 | POI10 | POI1 | PO12 | PSOI | PSO2 | PSO3

1 2 3 4 5 6 7 8
CO1 3 2 1 2 1
CO2 3 2 1 2 1
CO3 3 2 1 1 1 2 1
CO4 3 2 1 1 1 2 1
COS 3 2 1 2 1
UNIT- It

Introduction: Occurrence of groundwater, problems and perspectives regarding groundwater in India, groundwater
basin, ground water in hydrologic cycle, vertical distribution of ground water, Hydrologic balance equation, types of
aquifers. Darcy's law and limitations, aquifer parameters, specific yield, safe yield, three-dimensional groundwater
flow equation, Steady radial flow to a well in unconfined and confined aquifers.

UNIT- 1I:

Unsteady radial flow to a well: Non equilibrium equation for pumping tests. This method of solution, Cooper Jacob
method, Chow’s methods of solution. Law of times, well flow near aquifer boundaries, Image well theory, multiple
well systems, well losses, pumping and recuperation tests.

UNIT- III:

Geophysical Exploration:

Surface investigations: Surface investigations of ground water — electrical resistivity method, seismic refraction
method, gravity and magnetic methods, geologic methods, dowsing, remote sensing.

Subsurface Investigations: Test drilling, resistivity logging, temperature logging, caliper logging, Interpretation of
logs and selecting the groundwater potential zones.

Unit- IV:

Artificial Recharge of groundwater: Methods of recharge, water spreading, sewage discharge, recharge through pits
and shafts, recharge through well, induced recharge.

Sea water intrusion in coastal aquifers, occurrence, Ghyben — Herzberg relation, shape of fresh — salt water interface,
Length of the intruded sea water wedge. Prevention and control of sea water intrusion.

B.E.-CE-46




With effect from the Academic Year 2021-22

Unit-V:

Modelling techniques: Introduction, ground water models, sand models, viscous fluid models, membrane models,
thermal models, electric-Analog models. Numerical modelling, finite difference method.

Quality of groundwater: Groundwater Contamination, sources of groundwater contamination, groundwater quality
criteria, advection process, diffusion and dispersion  process, pollutant transport equation and modelling of
pollutant transport.

Text Books:
1. D.K. Todd, “Ground Water Hydrology”, John Wiley & Sons, Inc., USA, 2015
2. H.M. Raghunath, “Ground Water”, Wiley Eastern Limited, New Delhi, 2007.

Suggested Reading:
1.  Bouwer, “Ground Water Hydrology”, Mc. Graw Hill, Newyork, 2013
2. A. K. Rastogi, “Numerical Groundwater Hydrology”, Penram International Publishing, Mumbai, 2007.J.
Bear, “Hydraulics of Ground

B.E.-CE-47




With effect from the Academic Year 2021-22

20CE C13 Computer Aided Civil Engineering Drafting

Instruction 1T+3P Hours per week
Duration of Semester End Examination 3 hours
SEE 50 Marks
CIE 50 Marks
Credits 2.5

Course Outcomes: At the end of the course, using the basic tools of Autocad - the student will be able to
Create basic 2D geometry shapes.

Draft elevation and sections of doors and windows.

Develop plan, section and elevations of buildings.

Draft plan and section of a staircase.

Draft RCC detailing of beams and footings.

i

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSOI PSO2 | PSO3

COl1 1 1

CO2 1 2 1 1 1
CO3 1 2 1 1 1
CO4 1 2 1 1 1
CO5 1 2 1 1 1

Introduction to Computer Aided Drafting - features and environment, initial settings. Coordinates - absolute, relative
cartesian and polar coordinates. Snap, object snap, grid, ortho and polar modes. Draw tools and editing tools. Zoom
and pan. Creating and managing — text and Dimensions. Managing object properties and hatching. Creating and
inserting blocks, working in view ports and Layers.

List of Experiments:

Creating basic 2D geometry shapes.

Drafting elevation and sections of windows

Drafting elevation and sections of doors.

Developing plan, section and elevation of a single room house.
Developing plan, section and elevation of a single bedroom house.
Drafting the plan and section of a staircase (without reinforcement).
Detailing of RCC beam and footing.

Interpretation of Civil Engineering Drawings.

Guest lecture on — digitization of Industrial legacy drawings.

A e B ol a e

Text Books:
1. S.P Arora and S.P Bindra, ‘A text book of Building Construction’, Dhanpat Rai & sons, 2010.
2. George Omura, Brian C. Benton, ‘Mastering AutoCAD 2019 and AutoCAD LT 2019°, Wiley, 2018.

Suggested Reading:

1. K.Veenugopal, ‘Engineering Drawing and Graphics + Autocad’, New Age International Pvt.Ltd, 2010.
2. Balagopal A and Prabhu T. S, ‘Building Drawing and Detailing’, Spades publishers, Calicut, 1987.
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20CEC14

HYDRAULIC ENGINEERING LAB
Instruction 2P Hours per week
Duration of Semester End Examination 3 hours
SEE 50 Marks
CIE 50 Marks
Credits 1

Course Objectives: To enable the student

1. Understand uniform and non-uniform flows and the importance of Froudenumber in open channel flows.

2. Determine super elevation in a curved channel.

3. Determine the force exerted by fluid jet on vane, determine efficiency and performance of turbines and centrifugal
pumps.

4. To measure the discharge in a open channel.

Course Outcomes: At the end of the course, the student should have learnt

1. To compute the open channel rugosity coefficient in uniform flows and Froude number, energy losses in non-
uniform flows.

2. To differentiate between uniform, non-uniform flows and flow in curved channel.

3.To determine work done by fluid jet on vane, compute work done and draw performance characteristic curves for
turbines and centrifugal pumps.

4. To determine the coefficient of discharge of a venturi flume.

co PO | PO |PO PO | PO | PO | PO | PO |PO9 | POIO | POIl | PO12 | PSOI | PSO2 | PSO3
1 2 3 4 5 6 7 8

CO1 3 1 1 1 1 1

CO2 3 1 1 1 1

CO3 3 1 1 1 1 1

CO4 3 1 1 1 1

List of experiments

1. Uniform flow in channels - Determination of Manning’s Rugosity coefficient, Chezy’s constant.

2. Curved Channel flow - Determination of super elevation

3. Hydraulic Jump - Determination of Froude number, loss of energy, type ofjump.

4. Venturiflume - determine coefficient of discharge in open channel.

5. Impact of Jets - Determination of force on flat vane and curved vane.

6. Unsteady flow in a hemi -spherical tank.

7. Pelton Wheel turbine-Determine the efficiency and construct performance characteristics of Pelton wheel turbine.
8. Francis Turbine- Determine the efficiency and construct performance characteristics of Francis turbine.

9. Kaplan Turbine- Determine the efficiency and construct performance characteristics of Kaplan turbine.

10. Centrifugal Pump- Determine the efficiency and construct operating characteristics curves for constant speed

pump.

Text Books:
1. M.N. Shesha Prakash, “Experiments in Hydraulics and Hydraulic Machines — Theory and Procedures”, PHI
Learning Private Limited, 2011.
2. R.V.Raikar, “Laboratory Manual Hydraulics and Hydraulic Machines-PHI Learning Private Limited,2012
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SURVEYING AND GEOMATICS LAB
Instruction 2P Hours per week
Duration of Semester End Examination 3 hours
SEE 50 Marks
CIE 50 Marks
Credits
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Course Objectives: To enable the student

1.

Nh WD

To know the use of simple survey instruments in the field.

To develop topo maps from the field data.

To get exposure to modern surveying instruments for solving the problems
To understand the concepts of automation in surveying.

To be in a position to set the curves by using various methods and identifying the data required to be

computed for the same.

Course Outcomes: At the end of the course the student should have learnt

1.

To use simple as well as modern surveying instruments.

2. To develop L.S and C.S for road works, Canal works, using Auto levels and to develop contour map of the
given area.
3. Touse Total Station for locating ground details and plotting.
4. To set simple curves using Total Station.
5. To locate ground features using GPS.
PO/
PO | PO| PO|PO|PO|PO|PO| PO| PO|PO| PO| PO | PSO| PSO | PSO
PSO 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
(6{0)
20CEC14 | 2 L1 1
1
20CEC14 2 12 1 1
2
20CEC14 2 12 1
3
20CEC14 | 2 11 1 1
4
20CEC14 2 1 1
S
LIST OF EXPERIMENTS:
1. Ranging, running perpendicular lines and types of offsets by using chain, tape, cross staff.
2. Use of prismatic compass for measuring the area of a given land by using compass traverse.
3. Introduction to plane table work. - Radiation and intersection methods.
4. Introduction to levelling - Fly levelling using Auto level.
5. Development of L.S. and C.S after obtaining levels by using Auto levels.
6. Developing contour maps.
7. Measurement of horizontal angles using theodolite.
8. Study of Total station operations.
9. Traversing by Total station.
10. Setting of simple curve with the help of Total Station.
11. Study of GPS operations.
12. Establishing control points using GPS.
13. Demonstration of Remote Sensing Data processing software
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1. B.C.Punmiaand A. K. Jain,” Surveying and Levelling”, Vol. I and II, Laxmi Publications, 2016.
2. Subramanian, “Surveying and Levelling”, Oxford Higher Education, 2012.
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20EGMO1
INDIAN CONSTITUTION AND FUNDAMENTAL PRINCIPLES
(BE/BTech III/IV Semester - Common to all branches)
Instruction 2L Hours per Week
Duration of SEE 2 Hours
SEE 50 Marks
CIE 0 Marks
Credits 0

Course Objectives
The course will introduce the students to:
1. History of Indian Constitution and how it reflects the social, political and economic perspectives of the Indian
society.
2. Growth of Indian opinion regarding modern Indian intellectuals constitutional role and entitlement to civil and
economic rights as well as the emergence of nationhood in the early years of Indian nationalism.
3. Various Organs of Governance and Local Administration.

Course Outcomes
After successful completion of the course the students will be able to:
1. Understand the making of the Indian Constitution and its features.
2. Identify the difference among Right To equality, Right To freedom and Right to Liberty.
3. Analyze the structuring of the Indian Union and differentiate the powers between Union and States.
4. Distinguish between the functioning of Lok Sabha and Rajya Sabha while appreciating the importance of
Judiciary.
5. Differentiate between the functions underlying Municipalities, Panchayats and Co-operative Societies.

Unit-I
Constitution of India: Constitutional history-Govt of India Act 1909, 1919 and 1935, Constitution making and
salient features. Directive Principles of State Policy - Its importance and implementation.

Unit-11
Scheme of the Fundamental Rights & Duties: The Fundamental Rights - To Equality, to certain Freedom under
Article 19, to Life and Personal Liberty Under Article 21. Fundamental Duties - the legal status.

Unit 111

Union Government and its Administration - Structure of the Indian Union: Federalism, distribution of legislative
and financial powers between the Union and the States.

Parliamentary form of government in India: Executive-President’s role, power and position.

Unit IV
Legislature and Judiciary: Central Legislature-Powers and Functions of Lok Sabha and Rajya Sabha.
Judiciary: Supreme Court-Functions, Judicial Review and Judicial Activism

Unit V

Local Self Government - District’s Administration Head (Collector): Role and Importance.

Municipalities: Introduction, Mayor and Role of Elected Representative, CEO of Municipal Corporation.

Panchayati Raj: Introduction, Zilla Panchayat, Elected Officials and their roles, CEO Zilla Panchayat: Position and
Role. Block level: Organizational Hierarchy (Different departments). Village level: Role of Elected and Officials.

Text Books:

1. Indian Government & Politics, Ed Prof V Ravindra Sastry, Telugu Akademy, 2nd edition, 2018.
2. Indian Constitution at Work, NCERT, First edition 2006, Reprinted- January 2020.

B.E.-CE-52




With effect from the Academic Year 2021-22

Suggested Reading:
1. The Constitution of India, 1950 (Bare Act), Government Publication.
2. Dr. S. N. Busi, Dr. B. R. Ambedkar, Framing of Indian Constitution, 1st Edition,2015.
3. M. P. Jain, Indian Constitution Law, 7th Edn., Lexis Nexis, 2014.
4. D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.

Online Resources:
1. http://www.nptel.ac.in/courses/103107084/Script.pdf
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20EGMO02

INDIAN TRADITIONAL KNOWELDGE
Instruction 2L Hours per Week
Duration of SEE 2 Hours
SEE 50 Marks
CIE 0 Marks
Credits 0

Prerequisite: Knowledge on Indian Culture

Course Objectives:
1. To get a knowledge in Indian Culture

2. To Know Indian Languages and Literature and the fine arts in India
3. To explore the Science and Scientists of Medieval and Modern India

Course Outcomes: After completion of this course, students will be able to:
1. Understand philosophy of Indian culture

2. Distinguish the Indian languages and literature

3. Learn the philosophy of ancient, medieval and modern India

4. Acquire the information about the fine arts in India

5. Know the contribution of scientists of different eras.

UNIT-1
Culture and Civilization: Culture, civilization and heritage, general characteristics of culture, importance of culture
in human life, Cultural diversity, Aesthetics, Women seers, Indus culture, Indian cuisine, Martial arts

UNIT-I1
Education System: Education in ancient, medieval and modern India, aims of education, subjects, Languages,
Science and Scientists of ancient, medieval and modern India

UNIT-111
Linguistic Wealth: Indian Languages and Literature: the role of Sanskrit, Paleography, Significance of scriptures to
current society, Indian semantics and lexicography, Bhakti literature, Darsanas

UNIT-1V
Art, Technology & Engineering: Sculpture, Painting and Handicrafts, Indian Music, Dance Drama and Theatre,
Introduction to Mayamatam, Iron and steel technology, Use of metals in medicinal preparations

UNIT-V

Science and Logic: Helio-centic system, Sulbasutras, Katapayadi, Hindu calendar, 6 pramanas in Indian logic,
Scientific method applied to therapeutics, Fallacies, Tarka — Induction &Deduction, Ayurvedic biology, Definition of
health
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Essential Readings:

1. Kapil Kapoor, Text and Interpretation: The Indian Tradition, ISBN: 81246033375, 2005

2. Samskrita Bharati, Science in Samskrit, ISBN-13: 978-8187276333, 2007

3. Satya Prakash, Founders of sciences in Ancient India, Govindram Hasanand, ISBN-10: 8170770009, 1989

4. Brajendranath Seal, The Positive Sciences of the Ancient Hindus, Motilal Banarasidass, ISBN-10: 8120809254,
1915

5. Kancha Ilaiah, Turning the Pot, Tilling the Land: Dignity of Labour in Our Times

Suggested Readings:

e Swami Vivekananda, Caste, Culture and Socialism, Advaita Ashrama, Kolkata ISBN-9788175050280
Swami Lokeswarananda, Religion and Culture, Advaita Ashrama, Kolkata ISBN-9788185843384
Kapil Kapoor, Language, Linguistics and Literature: The Indian Perspective, ISBN-10: 8171880649, 1994.
Karan Singh, 4 Treasury of Indian Wisdom. An Anthology of Spiritual Learn, JSBN: 978-0143426158, 2016
Swami Vivekananda, The East and the West, Advaita Ashrama, Kolkata 9788185301860
Srivastava R.N., Studies in Languages and Linguistics, Kalinga Publications ISBN-13: 978-8185163475
Subhash Kak and T.R.N. Rao, Computation in Ancient India, Mount Meru Publishing ISBN-1988207126
R.N Misra, Outlines of Indian Arts Architecture, Painting, Sculpture, Dance and Drama, 1IAS, Shimla &
Aryan Books International, ISBN 8173055149
e S. Narain, Examinations in ancient India, Arya Book Depot, 1993

e M. Hirivanna, Essentials of Indian Philosophy, Motilal Banarsidass Publishers, ISBN-13: 978-8120810990,
2014

e Ravi Prakash Arya, Engineering and Technology in Ancient India, Indian Foundation for Vedic Science,
ISBN-10: 1947593072020

e  Shashi Tharoor, The Hindu Way

e  Amartya Sen, Argumentative Indian

SWAYAM/Nptel:

History of Indian Science and Technology - https://onlinecourses.swayam?2.ac.in/arp20_ap35/preview
Introduction to Ancient Indian Technology — https://onlinecourses.nptel.ac.in/noc19_ae07/preview
Indian Culture & Heritage - https://onlinecourses.swayam2.ac.in/nos21_scl1/preview

Language and Society - https://nptel.ac.in/courses/109/106/109106091/

Science, Technology & Society - https://nptel.ac.in/courses/109/103/109103024/

Introduction to Indian Philosophy - https://nptel.ac.in/courses/109/106/109106059/

Introduction to Indian Art - An appreciation - https://onlinecourses.nptel.ac.in/noc20_hs09/preview
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HCE Cli
TRANSPORTATION ENGINEERING
Instruclion 3L Hours per wesk
Duration of Semester End Examination 3 Honrs
Semester End Examinaneu &k Marks
Continuous Inteynal Evaluaton 403 Marks
Credits 3

Course Opbeomeag: At the snd of the courzs, the stedents will be able (o

[} Thoderstand the types ef highways, patierns, master plang, alignment fmalization and companents of
highway projects,

2) Apply verious 1RO Standards for the Geometric design of hipghways.

3y Crpanizc collection of baffic rolated data and analyzing the dara for diffrent applications

4) Apply the design concepts to Hexible sud rigid pavements as per [RC standards.

5] Execute consimuclion of pavements as por RO standand and evaluate of pavement ezndibim to
recommend suilable remedial messures,
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1 E ] 1 1

1 | | [ I z 1 I

k| K| 2 3 1 2 1 i b

4 k; z z 2

& 1 1 1 | 1
AVERAGE 1.2 1.4 1.6 1 - S I I [ ik

[NTT-T:

Highway Alignment Chjectives and phases of highway engineering, higtary of highway enpineering, faclors
Lo be congidesed for highway ali b, engmeang surveys, conoepts of mnster plan, coad patbemns, highway
project preparation, and classifcation a9 per T

EMIT- LE-

Ceometric Design: Highway standavds (IRC) - carmiageway, shoalders, mediaos, camber, tight of way,
fontpaths, vycle tacks, sevvice roads, frontage roads, sight distance - stepping sight distance, evertakimg sight
distanes, horizonta] ourws, super-clevation, mEnEilion curve, cxita widemng, gradionl, wnd  grede
COHNpenEaen,

UMNIT- 100

Trafflc Engineerlag: Objectives of traffiy studics, traffic characteriptics, wolume, speed, denaity, headwaym
and reladonship among them. Teafic valume stodies, speed wnd delay smdies, origin and destinabion susdies,
intersection delay studies, parking and acesdent shydies, highway capactty and kevel of servies concept as per
HOM 2010, wlersecion improvement shedics at grade, and types of grade scparaied  intorecctions,
channclization, rodary plasning end desgn, concept of signal design — Webeter's method.

1n
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LHIT= | ¥,

Favermend Desipn: Yarions pronerics of highway malerials, pavernent Lypes, fclors o be congidered for
pavernent design, Aruclural difference belween flexible and rigid peveinent design. Flexible pavernent design
(IR - 37 20180, dosign wheal lowd, ESWL, CALF. IRC cumulacive standand axles miethol.

Rigld pavement design (IRC 58-2015); Concepts -radins of relative shffness, Modo|us of subyrade reaction
and ather chitacteristics of comorete, wheel load shresses analysis by Westergaaid's lemperotore sbcases and

erifical combination of stresses. Langitudinal and transveese joinls, conmuction joints, sxpansion jonis, amd
conEluelion poinds,

UNIT- v,

Favemient Consivaction asd Maintesance: Constuerion of WBM roals and WM roads, types of
biluringus consiuction- interfce breatmenl, bituminous surface drossing, seal coar, penciralion macadam,
basile wpr sipray groul, pre-mix metiods, bitlmineus pre-mix carped, biluminous concrete, bimaminous sheet
wgpha 1, i wsphall Comstruction procedonzs — suefaoe diesdine, penclalion: macadam, bimminaus bagad
macadam and bitminoos conerele. Cansouetion of cemant concrere pavetdnts and construelion af jeinis
Paznnacnl listross, [ailores of Aexibe and rigid prvemeants and remedial meysares,

Text books:

[} 5 K. Khoana, C. E. G Justo, and A, Veeraraghavan, " Higfrway Enyimesiing”, revised | 0™ Editiot, Mom
Chawd & Beos., 2017

2y LR, Kdiyals, “Truffic Ergineering el wonsgon plasning ", Khanne Pubtishera. 2001,

3h 5. Shurma, “Pringiples, Practice and Design of Highway Engihccring™, 5. Chand Pubiishens, 2015,

4} . Srinivas Eumor, © Frasgmorasdior Sngareening®™, Universilica Press, 2021

Sipepsted Resding

1) Fred L. Mannering and Scou 3. Washhum, "Prineipdes of Higlmeaye Ewgringecing gnd Trafile dmefvis®,
A"Edition, John Wiley 007

2y R Srimives Kumar” Pinemen Eveleadion, Maimeaainee i Meanagement yysiens”, Universities Prass,
2004,

3 L. A Garber and N, ). Hoel, K. RamachundraRag, “Frafc ana Sighway Enginesring, 3 Edition, 2017,
Cengage learning India, P, Ltd., New Delhi

4) R Srinivagd Fumaor, “Texthonk of SMlghnay Ergincering”, Universities Presz, 201 1.

5) Dr. LR, Kadiyali and Dr. M.E. Lal. "Frinciples and Practices of Highwiy Engineering:— ¥hann
Publ ishers, 2018

6] ERC 3T:2018, “Flexille puvement design™

Th IRC 58:2015, "Righd pavemenl design™,

5
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RMCE C17
CGEOTECHNICAL ENGINEERING
Ingtrngdon JL Howrs por wock
Duration of Semester End Exarnination 3 Hours
Senneater End Exanninotion Al blarks
Contingous loternal Evaluation 41 karks
Creditz 3

Course Duicomes: At the end of the course, the student will be able to

T Idenvify various nepes of soils and determing their properties

21 Estimate cosffioient of permeability, stresses in soils andes variols $oil eondicdons and compate dischargs
m uoil

3 Modify the properties of soil by using various compaction methods and compute the settlement of
comprzssiblc aoils,

4} Estimate e shear sirenath of diferent soie under various loading sonditions,

B} Evdluate carth prossurgs and slope stability under diterent field conditions.

COs FOs PSOm
l 2 3 4 5 & 7 ] ! [ b 11 b2 1 2 3
L 3 L
2 k! ! 3
3 3 L k|
4 L 3
3 E ] 3
Averagr 3 1 - - - - 3 -
UNIT-1:

Physicul and Index properiies of soils: Introduction about origin and focmarios of soily, busic defnitions from
toal three phuse diagraen (weight ratics & volume rade), Tnter celationships of preliminary properties
Dazrmination of labnraiory tesrs G wanet content, field density, specitic gravity by various methods, Indes
propatties, sieve analysis, condistency limitz, Indian 2oil classification 13-1498-1970,

LUMNpT= 11,

Permeability of solls: Darcy™s. law of sespaye wuber through soils- Detormination of co-efficient of
perm tubility {constanl head, variable head peeaneability tesis) - Field lesls {Pumping in and pwnping oul teysts) —
Equivalent permeability ol siranified spils,

Streas in Solls: Total, effective and oeutrul siresa for different s0il conditons.

Sepage in Soll: Seepapge flow, seepape pressure — Flow nagz — Locating phreatic lite in 4 homogensous sarhen
dan wsing Kozeny's parabola — computation of seepape quanbty,

fulck Sand Phenomena: Critical Hylroulic gradient.

UMIT-d1L:

Compactlon: Compaction #dechanisim, factors affeeting vivnpuction. Labaraory determinadon of campaciion
ch aracteristics- stundard and meddificd Prowor tests - 15 Light and Heowy compaetion pests; Field surface
ewmpaction: compaction equiprment, procedurs, quality comtol.

12
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Conselidation: Spring Analogy, Laboraory consalidatian est = lalation of void ralio, gompression characlers
an o selllemenl equalion, differential vquation Far ane dirsensional canselidaign, so-cffieignt of consolidalion
wuure rodnl & lemarithin lime lioing imeathod

LUNIT- 1V,

Shear strengrh; Signilcnee of Shea sirenpth of sails - Muoh-Coulomb squation - sher misma s
Labwwmary wests loe determinanon of shear arength - Dircet ghear dest, Tri-pxial compression 1ests, (UL, OU
and T10, Usn-confined wompression wesd, Yane shear st Fuswws affecting shear strength of sobesian less and
anhesive sals

UMIT: ¥,

Earth pregsore: 3ok of coclh pressoe — Active. Pasgive and a1 regt condition; Bankine™s dhuory: Som puiseion
al aclive and pagsive earth pressure in cohesion less (038 Cohesive £ soils and c-@ solls, Conlemb™s Waalae
theory, Rehhann™s b | soby i

Shopee s rabilLry, Definitign und classificalion of slopes — types of dope filures Factor s of saley wilh respery 1
cohesion, wyrhe of sheanmg reyistinee, Hoght - Analysis of slabilily of slope wing Swedish slip ciecl: method
and Talor™s suihility oumiser

Toxd Buimks:

[ R K Ao, Bl Mochiinigs abd Foubdation Ergineering”. Stndsed Pablisteer 1den 7 Eadoen, 20809

It B C Punnnia, A K Jain, and AL K. Jain *30H Mechanics ahd Foundations™, Liavmi Publicatoms:, Sixteentn
cditeg, 2007

Supnesled Reading:

T 12 P Soodl. Principles of SoH ddochemics™ Wesley Educationa] Publishers Ing,, 1™ cdilion, 1963,

21 T.W. Lembe and B % Whitrnon, "Soil #oehanies™, Wiley; | 7 edition, 2013,

31 GuopelRunjam, “Cusic and Anpplied Seil fdeclumics™ Xow Ape Inbemntionul Py Lid; Third  Foign 2006,

43 CVenkaunowial, -ticowechnical Engineering”™. Mow Age Mublicutions. revised Fiflh edition, 2617,

3y R M. Das and K. Sobhan, "Principles of Geolechnicat Enpimesring ™, NPTEL sumly material.

gy 15 2720-11: Methods nf lese for soils. Pam 1] Determiuation of the shear steagth nonameters of a
gecinien Leslel o uneonsolidared wndriined wiaxiad conswession withoul the measaremen ol ore water
[Esau e,
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MCEC1R
STRUCTURAL ANALYSIS - 11
Tuglryctigm; 3L Hours per week
Dwralion of Semester End Examination 3 Hours
Semeater End Examingtion: &0 Wlatks
Continymys Intemal Evaluation: dd)
bAarks
Cradils: 3

Course Outcomes: At the cud of the concse, the student will be able o

1) Develop the TLD's for resctiond, thear foree and bendimg moment &t a ssction, determine the maximam
&F apd BM for various positions of the moving point ioads and onifemdy distriburad Toads.

2 Construst the LDy for fptces in dig magwabers of trysses and evalpate the miaxithom foroes for various
pogitions of the moving point leads amd unifovmily distr buted loads.

3 apply flope — dedlecrion method for indeterminate bearms with and wighour ginking of suppoes subjected
b peoint 1oads and wdl oo the more gpan aud analysze rgpd jointed plane Fames wath and withoot lileral
sway neinpg slope detlection metuod.

4} Apply momenr disttibulion tosthod for mdetermivale beems with sod withoul Swking ol Supparis
subjected to poinl ioeds snd udl oo the entire span and amalyse rigid jointed plane faroes wilh and
wilhout lateral gway vsing momenl distribution metood.

5y mpply matnx, Aexiblity 2o stiffness melbod i contivwon heams.

Artlculation bMadrix
PO%s PRO*
T
1 2 3 4 8 [ 7 a 4 LG 11 ] 1 3 3
3 2 1 3 2
2 3 i 1 3 2 -
3 3 2 1 3 2 -
4 ] i 1 3 2
] k! 3 1 3 2
Average 3 1 1 3 1
INIT- 1.

Moving loads: Influence line diagyoms for sipport cescliony, sheer fiwce and bending moment for 3 simply
aupperied beatn/pirder truversed by (i) single point load, (i) two poinn loads (il uniformly distributed load
lgnger than the span, (iv) wniformly distribuped load shorter thai the span and (v} zeveral poini loads.
Detcrmination of maximum values of support reagtions, shear faree and bending moment an any ssclion for
wariows moving load syalems on Sinply supported beam! gimder.

UNIT=T1.
Moving laads on erwss girders: Influenve limes for forecs in the members of statically determinote trusses fike

Warren truss, Pratt russ, and Curved flange oosscs. Determination of maximug fivces in truss members due to
riaving point [oads and wniformly distrbuted loads. Counter bracing

UNIT- I,
Blope-défection methad: Analysis of Indetermingte beame with and withous sinking of supperis and Analysiz
ofirigid poinled plane fremes with and without lateral swmy, Shear force and bending moerent dia s,

14
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[ ) B R

Munent diztellbotion meethod: Analysis of Indelenminoie beams with and watkoul sinking of supparts and
Anilysis of tigid peinted plane mmes wath ond withoot kstewl sway Shewr foroe and benling mement
Jigrams.

LUMIT- v

Motz methods of shructaral anelysic: Tnwradocrion, Static and Kinemaic Indstemminucy.
Compu tilei iy ahd Equitibriurm coualions.

Flexihiliy mernod of Analysia: Tmrodigliseg, Apalyd i ol soniniols boams wih si20c indeeerminacy
nal excecding three.

StffMwess methoed of Anabyris: Inmoduction, Analesiz oF contmganus Doams with kincnertie inddenmingey mol
weeerling throe,

Fextl Braky
[} DB.C Punmiz, and A K. luin, “38TS - T Thenry of Struetures™, Lasxne Peblicgtions, New Dethi, 2017
1y 5 Ramamrutham, “Theory aof Swcucwores”, Kbanna Publishers, Mew Delhi, 2018

Suggested Reading:

1 H. I Seah, 5 B. Junnarkar, “Mechaoics of Structres Vol [ [Thepry wnd mnalyses of stueiugs]™, 24
Fditivm, Clisrdne Publishing Mouse Pe. Lid | 20005,

Ay TS Thandavie Mogrihy, “Shuciural Anabysis™. 2nd edition. U lord Universmy Press, 2012
Bt CU5 Reddy, “Basic Surociured Analysis™, 3rd Ed., Tats MeShow Hill Mew Delbi. 20467
4 5 Pritkash R, “Suruciural Analbpss™ - A Uralied Ao, Universiny Press, 2002

15
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MCEC19
DESIGN OF STEEL STRUCTURES -1
Ingiryckiem 3L Haurs per weck
Dutntion of Semester End Exanmnation 3 Hours
Semcater End Examinalion G Mlarks
Continugus Intemgl Fvalugtion
410 Marka
Crndiis 3

Codes required. 15 800 - 20407, 15 47x Part 11 & pgrt L and Stee] Tables,
Conrse Onntcomes: At the ewl of the course, the gtadent will be able to

I} Utiderstand the maberial properties, loads and design philosophies, design bolted and welded contiections.

2 Koow, how yizlding & puckling tekes place, demgn simple and built=up cormpreasion membera and columu
bazes

3 Lodersland the medes of failyre of tension members design tensign members wsing limit aisle method
(el tension andd eompressiou members wsing working strees mothod as per [5; S00-2007

4] Classify structural stecl soetions, distinguish betwesn latemlby supported and Iaterally uosupported beams,
desiznsimple flexnml members ingluding secondery congidemlipas

5] Cstimale the loads on rngf irusses and design puriins and members of Lnusscs

Cia PO PE0s
[ 2 3 4 5 f 7 g B I 1 L2 1 2 3
1 3 K| K| | I 3 3
) 3 3 3 X I ] 3
3 3 k) 3 2 1 3 3
4 K| 3 K| 2 I K| 3
5 3 3 3 2 I 3 3
Avergee 3 3 3 18 I 3 3
LNIT~1:

Muaterlals and Specifleations: Chemical composition of steel, types of Stroctural Sees], classification of

B il led Sl Sections.

Deslzn Phllosophdes: Worong Steess Method, Limit Stale Method, Loads and Load Combinsuons, Partsal
safetyfactors for materials and londs,

B olfed Conwections [Linrt State Metuod):

Bolled Joinls -Mades of fuiluce - Deaign of Bolted joints using ordinary Black Bolie - Lap & Butl joints -
Congzntri¢Connections and Eccenwie Conneclions, Tnlroduction 1o High Strength Friction Grip Bolted
ConmneckIfins.

W elded Contestions [Limit S4ate Method): Types of Weldz, Lap and Budt Joints= sirength of welded joints -
deggnofl welded joinls - Cancentric Connections and Becantric Conmections.,

LUNIT-11

Design of Compression Members (Limsit State Methed): Tnoduction, vielding & Buckling phenomena,
Szcrions waed for compression Members Effective Length of Compression hdembers, Design of Comprassion
Members with single secrion and Built-up Seetiome, Lacmg and Hattening, Calurmn Splices.

Desbgn of Colvme Bases: Design of Blatb and Gussel Bases.

16
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L MIT - 1L

Deslg w of tetadoh members (Limit Smbe Method)r [niroduction 1o (ension menibers - A pplicationg of wision
trembers, Soddes of Faibune, Desimn of Tensaon embeors —Siosee red Bolting st ol Loy Aoyl

working Siress Method az per 15 80200 Memaissible Stresses, Slendemess Rutio, Design ol wensign
menbers, Dcgipn of Sinple Compression Mombers.

UNIT -1V

Ehesiyn off Feaons {1 imir Stare Method) sTivoduelion e Plaste Analysis Plasie Hinge, Plastc snsomen . Shape
ko Clisi fication ol Crogs Suctions, Flwnomenon ol Lawral Torsional Buekling: Duesisn of Lineally
Supporicd Bemns and Lerally Unsupporied Brams. Sevoandary considerations - Checl: far Wch erippling. web
buckTing & aelleclion,

LUMIT- ¥

Design of Roof trueses {Limi Stale Methodh: Types of imgeses, Estimarion of londs- dead load, live logd and
wine) logel, Dresign of punding, Adalysis of rool irwsses and deaigm of ity members weith ansle scetions,

Text Bpgks

1) 5 B Dupeal, “Limil State Design of Steel Strueturcs™, 3 Edition, MeSraw Bilt HED, 2019,
2] M. Subramacian, “Desipn al Swel Structures, Eimie $talcs Mothod”, 2"Edinian, Oxford Lidversity Press
206
Sugpesied Readicy:

1} M.R. Shivekar, "Design al Stee Siructures, [Limit Sate Method™, Seeond Edition, PHT Leumingg P Lud,
TR

23 5. 5. Bhuavikaui, “Design of steel Surwcowres™, 3rd Edition, LK [ncrmarionai Publishing Honse P Lid,
2t2,
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MICE
TRAXSPORTATION ENGINEERING LAB
Instructin 21" Howrs pur week
Dwrablion ul Semester End Exanminalion ¥ Nours
Semzler End Exaningtion Sl Marks
Crntmuous Intemnal Cvalction S0 Mnrks
Crelils L

Course Ooccomes: Uhe srdent will be able to

P Cemduct warions tests om hitoinen, define s qualivgy and decice ils saitabilit foe i3 nge L pavementy.
2y Comuet varlous wsls on nggregates, define s owlity and decide i3 suitabilicy for Ws use in roads.

3} Organize variows raffie sidies: and andivze the dila by applving sifistical Lools.

47 Preporc reprosemiztiee surniplc D sal sous LES1s G f e gatey

51 Gereuee izehnlend rsport hased on the stodies camied e bavary ad Geld stodics.

PChs P30s
COs I 2 3 4 5 L T ) o 11 1z I 2 3
] 2 2 2 2 | 2
2 2 2 2 2
] z 2 2
4 2
i 3 3
Averoge 1 4 L4 2 1 | L3
A) Teats on b parmien By T cacs o rgRd RSAFcEate
L. Pengiratan tes 0 Aguremace croshing value s
2 Doctiliny tesit T Lo Ange les sbragion le
3 Bodiening paint fesl K. Agrpregmie ioapact vel L Lest
4 Specilic gravily Lest 9. Appresane shape test (Tlakiness & chongaton ]
5. Wiseoduly iesL 10, Water Absorsion test
CiTramk Studies D) Miscellaneows Tests (demnmatratioo only)
11, TralFie sulwrme stody 13, TDederinalion of THR,
12 Sl Speed siudy 4, Prepuratiom of represen alive sample by coning and guanering

15, Btlumen extraclion lest
16, Marshall stabiluy concepls and Lesis,

Sngpested Reading:

Y Kohawoma and Jusee, = N musekiss oag Pavenenr Tewine™, Mem Chand & Bros M3
TR Svinmasa bounar, TR Krsivoee i, Uneveesilics Pross, 2001

B IRC vendes sl spaseifica Livos

12



With eff ect From 202323




With eff ect frorn 202 2-2 3

IHCE C21

CEQTECHMNICAL ENGINEERING LAB
[m SCrucLicm 2P Tours per wesk
Crration of Semester End Examination 3 Hivurs
Sermester End Examination a0 Marks
Continuous Intermal Evaluaben 31 Marks
Crodils i

Cowrse Ginteomes: Upon succcsstid complation of this course, students will be able to
i [dentify enilz wiath referance to their characteristics.

2 Evaluwie and clussify soils acnording to 1S classification,

3y Calenlate seepage voluwrme [or dilferent soils.

4} Examine methods to improve soil stabilily of seils.

5y Conduct tests accordlng to 15 Taboratory standards and procedares

PO PEOs
0 t 2 3 4 5 3 7 # v 1¢ 11t} 1 p) 3

1 3 2

1 k| L

3 3 2

4 3 2

5 3 ! L 3
Average 3 1 1 1 1.5 133
List of Expe rimaents:

1) Crain sizc distibotion by Sieve Analysiz
2} Consistency limits - Liqwid limit and Plastic limil using Casagrande’s melhol
1y Compacrion (st Sandard Proctor test,
4} Fizld Denziy wiing Sand Replacenwent rnethod.
5} Field Density using Core Cumet ietuod.
@} Specific graviny of soils,
71 Matural Maisture Content using Pycromerer metlod.
B} Durect Shear test.
9% Permembilisy tesk using Falling=head method,
K} Relative density

Demp Experiments,
Ty Consolidation wesl
2 Traxial vest JU)
¥ Vaonc Shear iest

Supgeshed Reading:

1} B C Pumniy, *Soil Mcchanics and Fonnsdation Engg”, (2005, 16th Edition Loxmi Publications Co, Now
Dl

2y 15 27200 part-3 1904 for specilic cravay, (15 - 2720 {Part 177, [966) for Sicyve analysis 19 2720 (Parl-
LW 1465y for Grain size astysis, 15: 2720 € Parl 1) - 1983 for shear strength tests and compaction,

3} T W. Lumbe* Soil Testing for Engineers™-_, Wiley Eastern Ltd | New Dielhi.

4% K H Head K HManual of Soil Laboratary Testing™-., {19863 o1, T, IL, 11, Princcton Pross, Lendon,
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5 5 ) LL Buwwles LE™ Praperlies of Sail and Their beasursments”, (19881, - MoGraw Hill Book Co, Mew
¥ oLk,

By nis,himl

7y hepthom itk acan/—mhawigeolab,himl
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HCE Mkt
ENVIRONMENTAL SCIENCE
In struclloo 2L Howa pen wesk
Curutiom ofF Semester End Exarmination 2 Hours
3emester End Bxnmination a0 Marks
Cemtinuous mtemal Evnluation T b arks
Credits ]

Course Oulcunes: At the end at Lhe course, student is slbole to

1} ldenlify the nahesl resmuces and reglize the jrapertancs of waker, food, forest, minaral, enorgy, land
resprees ahd effecls of over viilizalion.

2} Understand the concopl of ecoaysterns and realiae the importance of interlinking of food chains

33 Conlribule o the cmservalion of hio-diversicy.

4y Bupgprst suiable remedial measore for the problems of environmental pollution and contribute Tor Lhe
framing of legislation for protection of envirantenl

5} Folluw the environmental ethics and contibute to the miligaton and masegeoml of enyironmen bl

rllsuzlers.
Pilha P50k

CDe 1 1 3 4 5 f 7 & 4 10 Al 11 | 1 1 3

[ [ a 1 1

2 I 2 1 L L

3 I 2

4 L L 2 [ t L

5 | 1 2 [ t
Ayer 1 F ; 1 - 1 1
UmN1e- 1:

Environmentsl Studies: Definilion, Seope and 1mpocrance, noed for public dwireness.
Natural resources; [se aod over tililization of Mawral Resources - Water resourees, Pood resources, Forast
penuroes, hineral resources, Energy resources, Lahd vesourees.

UNIT - 11:

Ecosystems: Concepl of un ecosystern, stucture and fiunetion of an ecosyslem, role of producers, sonsumers
aml decomposers, energy [Law inan ecogystem, food chaing, food webs, ecological pyramids, Mulrient epcding,
E ig-peo chomical eveles, Tervestrinl wod Aqualic eeagysizms,

LNIT — LM1:

Biodiversity: Genelic, species abd ecogpsient bodiversily, Bio-gcographical classification of India, Indiz as a
Mepa diversily nalion. Values of biodiversity, hol-gpols of biodiverzily, threals 1o biadiversity, endanyered and
endemic species of India, methods af crnsarvalion of biodiversity,

LINIT - [

Environmentsl Poilnton: Causc, effects amed comlrol messures of nir pollution, water pellation, marine
preLiikian, sl pollulion, noize plnlion g Solid wasie wanapemend, noclear hazordz

Fnvirotetita]l Lepislatuns: Envirenment proccction Act, Air, Water, Forzsl & Wild life Acts, issues involved
m mmfbrcement of oiviralmental legislntion, respongihilitics of state and centrai poliutian contril boards

LMIT -V

Social 1esues and the emvironment: Water conservalim methods: Ram water harvesting aod watershed
roamageitichl, Enwironmental ethics, Snstainable development and Clmate change: Global warming, Ozone
laver deplelion, forest fires, and Contempolary issines.

22



With effeet fram 2033-2

Texl Buedst

B, Anjaneyab, lanadustion 1o Ensnroementa Seiemee”, B 5 Fublcanon s, 2004
21 Shresh K. Dhamcpa. “Eavrosmseiw] Studics™, 5. K. Katapc & Sogs, 20004,
Suggesled Reading:

1} CO8 Raw,” Environmentd] Folnlion Contrar Foginessics™, Wilay, 193],
2% 8 8 Du, A Toxl Book of Exvicomment] Chemiswy &Molution Controd”, 5, Chand Limiwed, 2006
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HCL Lks

APPLICATION OF ARTIFICIAL INTELLIGENCE N CTVTL ENGINEERING

Ingtructicn 3 T Houra per weck
Durabson of Sormester Bnd Exammsting 3 Hoursg

Semesher Bnd Examination £t Mlarbey
Cantinuwous Tmenal Evaluation A Marky

Credits 3

Course Ontearnes: On Successful eompletion of this courss, student wifl be able o

1} Reeall fundamental knowledge on artificial inelligence,

2} Understand neuval networks and heir types and apply neural networks in the domain of civil enginesring,

3} Understand and apply fuzzy controllevs e solve reabwnld civil enginesring problems,

4) Explain basic comnepts of support vector machives and choose appropriate techoigues relevant to
clvilanginecring,

D) Develop 4 regtession models For eivil enginesring problems.

P BP0
C0g
1 2 3 d L & 7 ] W 11 12 1 2 3

1 i 2

2 i 1 t 2 ] 1
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5 i | i Z i t I
Average i 1 1 2 1 1 1

UNIT I:

Intraduction: Introduction and Brief Ligiery of inelligant syatemns: ELIZA, calegarizadon of inteltigent
Systems, components of AT prowam, Foundations of AL aob areas of Al applications, current mrends in Al

INIT I

Arfificial Neursl Metworks: ntroduction, antificial newral networls: neurcn model, activation fimetons,
neural network architectuce. Singly layer feed forward nerworks, multi-layer Feed forward networks, radal

basiz funclion nebworks, desien iwoes of antficial neural etworks, recurrent networks, Applicalions of AWM
inzivil engingering.

IVET IT0.

Fuzry sets and fuzzy logic: introduction, fuzzy sefs, fiuzzy s aperations, ypes of membership funetions,
reud valued loge, fuzzy logic, linguistic vanablcs and hedges, fuzzy propesitons, inference Tules, fuzzy
systems. Applications of fuzzy set and fiezy logic in civil engineering.

UMIT 1%:

Machine kearming: inrroduction, machine leatming systeins, supecviss and unsuporvised lsaming, mductive

md deductive leaming, elustering, suppot vector machines. Applications of Machine leaming in ciwil
o EiteEring.
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UNIT ¥

Text Bouks:
[y Pijush Samw, Dwarkadas Mralbaddss Kothari, Artitlelal intelligence in Civil BEngincering AL in Civil
Engincering, 20| 2,

B jan Floml, Makil Kamam, Artitleial Sousal Neoworks fw Civil Engineers: adwsnced  [carures and
applicaliang, 1998,

Suggcsted Headihy:

v 3.0 Yadaw, spplivation ol'safl compliting lechiigoes moeivil enpineering. 20714,

Xy Saraj Kaushuk. “Arch]iewl o] hgenee”, Conpape Ledemnly Uadia, 2002,

3y Melson b Matoes, “An Approach e Blowdedes Base ddanapemen ™, Springer Berlin Heidelberg, 1991

{hline Resources:
I,
3, hnwdmpred, ac. infeourses! |06 1 05077

25



Witk affast frorm 202323

MNCE i

PRESTRESSED CONCRETE
I nstrction 3L Hours per wieck
Duraton of Samester End Examioation 3 Hpurs
Semester End Examinaticn 50 Marks
Cantinuaus Inteimal Evaluation &1 Marks
Credia 3

Conrse owteomes: At the end of the course, Stodents wAll be ublo o
1Y Undarsnd the general mechatism of pre apeazed concrete members, [vpes of pre stressing
I Amalyze and understand the behnwiour of pra shessed concrate besms,
1 ldentifv and apply design concepts for the pre stresscd couercie boama imdee flesars and shear,
4) Analyzc the sresses in anehotage zoues and design die end anchorages,
) Underseand the fundamental concepts of primary and secondary imoments in contionoms beames,

Pe PROg
s 1 2 .} 4 5 [ 7 & 9 L] 11 12 1 2 a

1 2 2 ] | I 1 L ]

p 2 2 L I 1 ] ]

3 2 2 3 2 1 ]

4 2 2 3 2 1

5 2 2 3 2 L 1 I 1
Average 2 - e B . 1 1 1 L

UNIT- L:

Geweral Primciples of Pre Stresscd Conerepe;
Inbreeduction: Basic concepds Materials —Need for High strenpgih materisls, Advantapes ond Applications of
prestressed conerete. Different methods of Pre sessing, Pre-teasioning asd post-lssioning. -

Bloyer System, Freyssinel system, Wapnel-Blaton system, Lez Mecal system,. Hse of 15 1343 code, concepts of
pre ensioned and post (eosioned elements.

UNIT-1L.

Deshgn of Sectlon For Flexure and Shear;

AHowable Stresses: Elastic Design and Limit stuig method of Design of Rectanyular and | Secticn beamns for
Flexwre Check for witimate flexural sirength as per | § 1343 Codal Provisions, Check for deflections.

Deslgn of Section—{or Shear: Shear and principat aoessen Factors-affecting shear vesislance, Cracked and
unscracked s=ctiony  Codal provisions - ulumule shear resislance.  Design of shepr reinforcement in beams.

LIMIT Hi-

Analysis, Loeses and Deflection uf PSC heams: Analysis of sections for pre stress and Aexure for Seraight

Coticentric, Eccentric, Bent and Parabolic Tendong, Pressure Line Calde, concept of cracklog moment of
resistance . Load balancing concept,

Logses of Pre stresa: Losses in P.B.C. members duc to elastic shoetening Shrinkage Crecp in Concreie
R laation of Stesl Slip in onchorage Frictiona! Loss

Defleetinng of P.5.C members: [mportance of defloctions - factors influsncing deflections, short term and Iong

term  deflections 15 code requirements for Maoximom deflections  Computative of sherl 1enn deflections due
toprodvessing force Dead and Live loads,
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UMY 1% Aschorays Zone siress io Posp tensioned meon bers:

Suresy distribotion in Bnd Block: Analysis by Magael ond Guyon's methods - 15 1343 Code Provisions  Bursling
Tensile Force Degign of anclwzge sone vein faresimenl

UNIT-V: Epntnuows beams; .

Advanmge and Disadvanugees  Primary and Sccondary moment Tand C —lings Linear o stormaton, Coneonlani
ancl Mon-concorlant cable proile Analysis ol Comtinuoss eams

Text Brsdis

Iy M. Krishea Baju, “Prosiressed Concrete™, T Me Greass T, X00E
21 4.5 Fandit and 5.F, Gupta, "Trostressed Concrete”, CBS Mub, 29

B efereuce Bools

[T Arihur L Milon by - Design of Prostressed Coacreie™, John Wiley, | 9657
1y TY. Lm and Bum, “Design of Prosiressed Concrete”, Wiley Indis Private Linited, 20104, 52 53 18CE
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IWCE EOT
HAZARDS AND MANAGEMENT
Inebustinn 3T Heours per Week
Dwration of Snmestcr Brd Exammination 3 Hours,
Semcsicy End Examinution ol Marks
Crncingoy s Mntemal Evaloabon A8 Marks
Cradils 3

Course Outeoimes: Upon compsletion of this coarse, the smdent will be able bo,

1] [denuity and understand the fundanmental leeminologics in disaster management.,

21 Thstinguish between tho Hydro-meteovological disasiers and apply the conceprs of sorucmral and non-
struchural mirigaion measwres.

i) Caleponze ditferent Seopruphical Disusters and apply the knowlcdge in utilizing the caly waming
gysteins,

47 Ama lyze vavions mechanisms and conaequences of hnman induced disasters.

5] Develop an awarencss of dicusler management phasas and formulating effective disaster manaeement
plans, ability to understand various participatory oles of alakebptders- Central and Stake Covermunent
bindizs ar dilierent Toyesly.

o POs PSOs

1 1 5 4 5 b 7 & g LD Ll 1} 1 s i
L2 1 1 2 2 2 2 1 2 1 2 ! L 1 1
2 1 1 21 2 » 3 1 o1 oz 1 1 l 1 1
3 02 2 21 T 2 2 i z L 1 2 1 1
4 2 2 1 2 3 2 1 1 1 1 l 1
5 2 | 2 >3 1 2 2z r % 1 j I
A 1B 14 18 L8 22 24 2 14 L6 14 L6 1 1 1 1
UNIT-I:

Inivoduction: Basic definitions- Hazard, Disaster, Vulnerability, Rigk, Resilichee, Mitigation, Masagenent
Classificalion of types of disasier- Matural and manmode; Iuroduction o Ddssster management cycle
Tnicmational Decade for matural disaster reduction {[DNDR); [nlemational strategy for dizaster reduction
(ISDR), Mationai disnster management authorily (NDMA) Oljeclives.

UNIT- 11:

Maturak Disusters: Hydro meteorological dicasiers: Cawses, Barly worning sysiems- mionitoring sod
managemcilt, griwtlial and non-structrsl measures fiw focds, drowght and Tropical cyslones; Applications,
Case stuchie: reluted o varipus hydro-meleordagival disaser,

LINIT. g1):

Ceographical based disasters: Causes, zoning, Farly waming systems- momirocisg amdd manapemenl,

structural and teon-structural mitigation measures fiw carthquakes, wmarni, landslides, avalanches and forest
fires. Case studies related to varions geographical based disasters.

28



With effect frorm 2223

LylT= 1%

Human Iwduced Disasters: Chemicol disesier- Caoses, mapacts ol motigoion messunss o chenical
accidents, Risks ool control measures in 3 chemiool indusiry, chemicsl dissster manapement; Case siwdies
rolutcd tn varicus chemical industrial hazerds ey Bhopal ges foebkayge; WManagement of chemical termorisn
disastors and bivlogicel disasters; Case studics relabed to power break dewns, fire aceidents, oalTic accidenls,
gib spills ond stampedes, bahling Eiluee disasiens, Impact of COWID 19 an ranional and imemaconal leecl

UNIT- %:

Concept of Dizgsler Impacts and fManagement: Bisaster impucts- enviconmental, physicsl, social, scologicul,
evanomical, peliical, «e; health, pyycho-social issoes; demographic wspects, pender, ape, gpecial nesds;
hicerd localians; global and national disssber trends; climate change und wrhun dissstors.

Miseisier ianazemenl cvel e and s phase; A analyss . wknembiliy and capdeny 2sessmenl;, Posi-disaster
aivivomeme fal response waler, mmmition, eoad osalely. wosle enogement, disease conoel: Roles and
responsibilives  of sosormimeem. commauniny, loeal insttens. MGO0s and ather sinkeholders: Policies and
Iyt ndl@lion For dizesler ersk reduwclion, DER propranmcy in India,

Toexl Bogks:

Il Pradeep Sahni, “DHgasler Rk Roduetion in Somh Asia™, Mondee Hall, 2003
Ly K, Singh, “Handbook of Disasher Manageneir; Tedwiowes & Gudelines”, Rajat Publicanon, 2008

Supgusicd Reading

[y Miniswry of Thome &fairs, Government of [ndia, Matonal Dispsrer Management Plan, Parg g 1

M KK Ghosh, “Disasier Mangemen™, APE Publisling Coepordlion, 2006

3 bl wwew diacnvironmeniooal areind ilesfdcidisaser aanavemen indial, pdl

47 hupsoww ndmindia nicoin? (Naliondd Disister manegeteent o (ndio. Migisiey of Home 80 Thrs)

31 lhweards, Ditsasters and your commognicy: A booklel o siudents and the covanasiny. hMinisuy ol Tlome
Alfairs.

f] Drisasier Madicnl Syswews Goidelings, Cmergency Medicel Scrvices Aothority, Stwie of Cnbilpmia, EMSA
na 214, lune 3003,

Tt [neer Apevey Sianding Commilize [LASC) (Feb, 2007), TASC Guidelines on dentel Heallh and Payehasacial
Suporl in Emergency Sculings, Ceneva: 145,

B} hiipzndima. oy i (Hore page of Mabonal Diaiser Manggement Autharily)
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2HCE EAW
DESTGN OF MASONRY STRUCTURES
Instruction 3L Hours per week
Duranpn of Semwesater End Examanati on % Haors
Somester End Examinalion o) bdavks
Contimeous Tntemal Evalusbon 40 karks
Credits 3
DOURSE OGUTCOMES:

At the end of the course, the students will be able to,

1y Explain agincoring proportics, wses of masonry imits, defects, crack in masanry snd its remedial messomes
and faciars sffecting compressive strongth of masonry units

2y Explain the thiferent masonry slements, permissible strosses, desipn considerstions wnd crilecia 39 par 15:
[ M35 and FF-20.

1)  Design differen| types of masonry wolls subjecesd to axial loads ; DL and concentrated nxial loads,

4y Thesign different types of masonty walls subdected o eccentric loads, lataral Toads and ikanswerse loads

5 Dwesign infill walla of Fames and mplemeant the degign prinsiples and detsiling aspects to nsure seismic
safety of unareinforced and reinforced masoncy walls

Pia P50

0 1 : 3 4 & 8 T % » I 12 1 2 3
1 2 2 1 3 1 12 2 1

2 2 2 f L 3 I L 2 1
3 2 2 [ E] t 1 21 1
4 2 2 | | 3 1 L 2 L
5 2 2 ] ! E] [ 1 1 1
Average 2 2 1 1 E| 1 1 r T 1

UNIT I

Masonry Unlts, Malerlals, ffws and maspory consiruciion: Bricks, Stone and Block musonry wiing-
slrengrih, modulus of elaslicily and waler absarpion of mazonry matceials — classificalion and propecties of
mortars. Defects and Ervors in masonry comstruclion — crucks in masoory, Lypes, repson for cracking, medhods of
avaiding and repairing cracks

Strewdth and Stabilivy: Strength and stability of axially Ieaded masonty wells, effect of unit srength, maorlar
strength, joinl thickness, rate of abgorption, effeot of curing, offpet of ageing, workmanship. Compressive
steength farmulae based on elastic theory and empirical formulae.

UMIT IT
Permissible stvessea: Types of wulls, permissible compressive slrews, stresy reduction and shape modification

factars, merease in permissible stresses for ccoantric vertical and lateral load, permigsible wonsile stress and shear
Bitastey

Design Consjderations: Eifecrive height of walls and colunms, openings in wally, offective longth, <fizetive
thicknese, slendemess ratio, cccentricity, load dispersion, arching action in limiels Problems on design
considerations fov sulid walls, cavity walls, wall with pillery
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UMt Il

Liad consideratinns and design of Masonry suhjected o sxisl loads: Desien erileris, Jesign eximples of
walls under DL, solid walls, caviey walls, solid wall supported o the onds by crozs wall, walls with piers
Design of walls subjected ta comcentraced axial loads: Solid walls, cowey walls, solud veall auppoarted at the
erds by cross wall, walls with prers, desipm of wall wilh apemings.

UNITIY

Design ol walls sub]eered re coeentrle loads: Desipn ccatenn — Siress disorabucion under socontrg sz -
probl cime e cocenbrical |y leaded solid walls, covicy walls, walls with piers

Design of Laterally and transversely loaded walls: Design crileria, design of solid wall wder vnd Jowding,
duzipn of shoar wall — ddesipn of compoond walls. Inrodwctien o roinfareed brick masonee, lintels and shubs.

IAIT %
D-Milled franmes: Typud — modes of Tailuns — design criteria of masany refaining wal ly

Sdsmic safely Cuasiderations for Masonry walls © Dusigo prineiples, detaibng uspects and com sowclice
Beiilures For seaamica |1y safe mazoary stctures | bath — wireinforeed and reinforced 1

Text Hooks:

I Iayarainam P. Arick and Reinloreed Arick Staclores. Scientifie Tntemational P, L,
1 ML Gambhir, Guilding sind Costruction kateriabs, 340G [ cducarion Pa. Lid.
31 Henew, AT Bimucleral Masonry™ , dacanillan Edueatisn Ll (5990,

B elerences

Fr A5 1943 - 1987 ~Cude ol praclice [oc structura] use of un-cein farced masonry- (3l revision) B1S, Mew
Telhi

2b 0 S ISETY - 199 Flond ok on musonry design sn J consinasction § | st revision’) BIS. New Delhi

b AW, Hemdry, B P Sinha and 5. [ Davies. Ao oneoduetion e load bearingg hrickowork desip.

4} Hven Sahlin. Structural Masonmy, Mrenacc=Halb e, 1971 4, Mk Tamezevic, BEortlguabe ses iz design
ol masueacy buildings, Irperial Collage Press, 1999, GU3 H52M0Y

3y Robart Dvysdale und A A Tlamid, Blesenry srructuces behaviour and design, Publisbher; The Masonry
Suciely, Boulder, Codocndn LUSA. 3cd Fd. 20404
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Instruetion

Duralaon of Seimester Ead Exomination

Semestar End Exumination

Continuaus Intemal Evslyy bon

Credilz

Frerequisites:

With &ffert fram 2025-23

ENERGY MANAGEMENT SYSTEMS

3L Heurs prer wsisk
3 Haurs

) Marks

44 Marks

3

Students should have prior keowledge an Jifferenl energy generation systems, basic idea abour auwdic

mEtmaelLls.

Course Omtcomes: After complelion of this course, students wili be able ta

Fow b

Khow the currcnl Enea gy Scenario and importanse of Energy Conservation

Understand the coucepts of Ewer gy Management, Energy Andifing,

Interpret the Energy Mauagerment methodalogy, Energy securily and Energy Siralexy
Ideutify the iraportance of Enetgy Blliciency for Engineers and explore the methods of

improving Bhergy Efficiency in mechanicat systems, Flectrics] Engineering syatems
5. iustrate the Encrgy Efficient Technologies in Civil and Chemical engineering syatems

CO-POYPRO ARTICULATION MATRLX

e 1 :
i 1

2 2 1
3 2 1
4 2 X
5 ] [

Average L6 158 L5

UMIT-I
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mw 1 12 1 : 3

Yarkous form of Epergy aod s features: Electricity generation methods vsing different energy
sowrces such as Solar energy, wind energy, Bio-mass energy, and Chemical encrgy such az fuel cells.
Energy Scenario in Tndia, Tmpact of Energy on economy, development, and enviconment secoors of

tational and interational pesspective,

UNIT-IT

Energy Management-1: Defining Energy Managewent, need for Energy Management, Energy
imanagement techoiques, importance of Enerpy Munugement, managing the Energy consumption,
Epergy Audit and Types, Encrgy Audit Instrurnents.
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UNIT-1LI

E nerpy Management-113 understanding Bocray gosas, berch markine, Enerpy performance, matching
energy use Weoreguiremend, oplimieing the aput, el & Enerpy substitubion, nalceinl and Energy
balarce diagrams, Encray pricing, Energy and Environment, Energy Seciraty

LNIT-IY

Energy Efficient Technologies-1: Imporiance of Enerpre EMiciency lor FEogincers, Energy ElTieient
Techmology in Muechanical enginesring: Compressed Air Svstem. Heatimg, ventilation and air-
candlitivning, Fans and Blewers. Pomps and Pumping Systems,

Energy Efficient Technology in Electrical engimeering: Autgmaric Power Fador Contiollers,
Eneruy Efficient Molots, seft startcrs wilh cnergy saver, variable speed drives, energy etficient
ur nstorimers, electronic ballast, occupancy sensors, energy efficiens lighling vontrols, space cooling,
energy eFficiency af lifis and exenlator, encrgy saving potential of aach technalogy.,

LINFI=Y%

Energy EMicient Technologies-11: Energy Efficient Technology in Civil Engineeringl Inielligent
Buildings, And Varipus Energy Efficiency Ratung Systeris For Buildings, Creen Buildings Energzy
EMeicney managemend ol preen boildings, imporonce of embodied  epergy i selection of
sustainable  mwlerals, green buildiog design, waoste  reductioncrecyeling, rainwalcr  harecsting,
mgntenanee of the myeen bildines, preon budlding cortification, Boncwable cnerey applications,

Encrgy Efficient Technoleg¥ in C hemical Engineering; Fecn b gnistry, Low carbon comenls,
recycling papor.

Textbooks

fmesh Roathore, *Energy Manapement®, Kalorio publications, 2und aedition, 2014.
O Hauriharaiyer, “Green Bullding Fundamenlols™, Notion press.com

KA Shama, P Veokaluseshaion, "Beerey management wnd conservation®™, 1. K
Faternalwmnl Poblizhing agency pl bd., 2001, [SBM; 9T8-93-81141-29-3

e =

Sugpested Reading:

I, Cuide books for Nnuioant Certification Examination for Energy Manaper § Encray
Auditors Boak- 1, Generni Aspeets

I Haragroves, K. Gockowiak, K., Wilson, K., Lawry, N., and Desha, € 20147 An
Crvgrview af Enerpy FHicianey Opporlunities i b echanicalcivil/electrical/chemical
Engincoring, The Universiyy of Adeluide and Queensland Untiversily of Technglosy.

3.

SUCEsy stories I Energy Comservation by BEE, hew Dellif twaw py  ndiaurg)
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2ME DI2
3D FRINTING
Imstruction AL Hours per wesk
Duratian of Semester End Examination 3 Hours
Sermester End Examinalion &y Marks
Continuous Inteonal Evalustion 40 Mails
Credits 3
Objectivas:

1. T naalee gudentz understand the basic concept ot diplta) manniaemring.
2. To teach different processes invalved in digital fabrication af products.
3. To demonstrate the STL file gensration and manipulationa.

4. To deminstrale various post processing technignes.

5. To demonstrate the applications of RP in different fields of enginesring.

Onteomes: At tbe end ol the course, the students are able o

|. Understand the concept of 31 printing processes, advaniapes and limitations.

2. Evaluate real-Tile zeeparios and rccommend the appropriate 30 prnting technol ogy
3. Analyze various pre-processing and post processing techniques,
4. Explain cotrent and cmerglng 3T printing techoologies in diversified applications.
3, Tdeotify aomponents required b consbruetion of3 Dprinter.,

LIMET-1

Introduction to 3D Printing: Introduction o 300 printing, cvolution, distioction beraeen 313 printing
&amp; CNC machining,

Dresign considerations: Materials, siee, resolution, muss customization. additive vs, subtractive

ma nufacturing, it acvuntuges and limitations

UTMIT-1T

Photo polymerization proccsses: Photo polymerization, Stereolithography Apparatus (SLA),
Applications, sdvantages and disadvantages

Powder bed fusion processes: Inteoduction, Seleclive lager Sintering (5153, Materials,
Applications, advantage and disadvantages.

Extrusion-based syslems: Fused depaosition madeling (FDM), laminated ohjest nmanufacturing
(LOM), Principles. Matecials, Process Benefits and Drowhacks,

Mareral Jelng AM Mrocesses: Evalution of Printing az an Additive Manufacturing Process,
Maierials, Process Renelies and Drawbacks, Applications of Mateniul Jetling Processes.

LNITIII

Fre processing in AM: Modeling and viewing - 3D scanning; Model preparation — STL conversian,
STL error diagngstics, STL file Repairs, generic solution, slicing, newly proposed file formats.
[ost processing in AM: Support materlal removal, surfhce texture Improvement, accuracy
improvement, aesthetic improvement, prepatation for use as a pattern, property enhancements using
nom—therma| and thennal echoiques.
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LMNIT-[¥
Consiruction of basic 3D printer: Canstruction of 3D printing maching = axes, lincar motion gusde
ways, ball serews, molors, bearings, encoders, process chamber, safory imerlocks, sensors.

LINTIT-¥

Applicitions of AM: Application in aerospace industry, automotive industry, jewelry indusiry, coin
industry. medical and biocngincoring apphcations: planning and simulation of complex surgery,
[mensic science,

Text Books;

t, Gibsen, DW. Rosen aod B Stucker, Addiive mamfactaring methodologies: Papid prototyping to
oirect digital mancfactoring, Springer., 200,

2, Chee Kai Chua, Kab Fai Leong, 30 printing and additive manulachiring: prineiples and
apphication. 4 th wdition al rapid proto typing, World scientilic publshing company, 2014,

3.PK. venovinod, Rapid paototyping — Laser besed and other technologies, Kluwer, 20604,

Suggested Reading:

L. Jacob, Paul, Rapid tooling: Technnlogies and indostrial applications, Taylor &amp: Franciz Group,
2000,

2. Alam Bermard, (earpes Taillandicr, Addiave BManalaeturing, Wiley, 2003,
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2EC o0t
BASICS OF DUEITAL SIGNAL FROCESSING
[nstructivn 3L Hours per wesl:
Mryration of Semecer End Bxapmnation 3 Howrs
Semesier End Examinslion &0 harks
Coplinueus [igmal Bvalnaton 40 Marks
Credilz )

Prerequivile: Basic concepts of shrnals are required
Crnrse Objectyes:

T his conrae Airma toc
1. Learn the sdvantages of DEP over analop sipmal processing,
2. Anglyze diserete-lipae signals in the freguency domain using DFT and FFT
3. Lcary the theory of digital fillers

C odese Thtcones:
Upon camplelion of this cowse, students will be able io;

I. Understand Lhe concepl of Discrete lime signals and systems
2. Analyze the frequency domain represemation of discrele dine seqnence using DTFT and DFT
3. Apply FFT 1o (he given sequence,
4. I[mplemeniation of FIR filker for the ghen speeificaiom
5. Design an IIR filter fie the given speeifieatlons,
Conree Articulation Mabdx:
Covs F(in | 4ot
L 1 ) 4 5 )1 T 2 a 0 1t 12 1 2 3
[ n 0 03 0 03 o2 032 032 02 ) a3 a2
7 n 0 a3 02 o2 B2 02 02 0k g3 a3 02
3 03 03 a3 49 03 02 02 02 02 g3 03 o
4 L] iz} 3 92 0z G2 02 a2 g2 03 s o2
3 3 m a3 0 93 ¥ 2 L1 02 03 03 42
Aver 3 3 3 P X 2 2 . 2 3 3 1.5

UNTT-I

Discrete Time Signaks and Systems: Introduction, bazic elements of a digital signal proccssing gystem,
advanlages and disadvantages of Digital Signal Frocessing over Analog sipnal processing, sampling theorem,
analog to digital and digital to anelog conversion, Diganie-Time System: Mathematical representanon of

Distrete Time Syseema, Coneept of |mpulse response and Fransfir funetion, Linear and Time invariant systems,
Concepr of causality and stahility,

£
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LsrIr-n

Frequency Domain Awalvsis of Diserete Thve Sequences: Dhizcrele Time Foueier Transgorm (DT,
prapentics of 1YTET. Diserete Nourier Transform (DFT) and s propertics, relaluoaship berween TFT o the
IUFT, eircular cavalulion

UL
Fast Eourier Transform {FFT): Introduction, Radix-2 Decimation —In- Time (DT and Theimaticn- In-
Frequency (DI F) FFT alpoviduns, Bis reversal erder, in-place computatioa.

Usp1-1y
FIR Filier Deslyn: Charocicristics of FIR [ilars, Lingr phase Blers, Desipn ol FIR (LPF, HPFE, BEPF andd BSE}
filiers using Truncagion ad Windows, Comparisen belween FIR aml IR Tilers,

LIMIT-v

& Filter Besign: {hareieristecs of 1R Nlers, Conversion from ondlog filkers 1o digital Thers using Impulse
W fanee Mothod (UK and Bilinesr Transfiemsation (BLT mothods, presarping. Realization diagrims.
el e B Tl

Tzl Buwks
[ &ban ¥, Cppenhebm & Ronald W, Schafier, “Digial Sagmal Proezssing™ PHL, 2ic, 2010,
1 Iohn G Proskis&Dimuis 6. Manolakis, “Digita] Signal Processing Principles, Algorithms and
Application,™ PLIL, 44, 2012,
Snppesied [Loading

b Sanjil K ko, " Dgigl Signal Processing”, Tae Me Grawe Hill, Third edition, 2006
2 (ChiTsnag Chen, "Trignal Signal Processing”, Indian edivian, 20069,
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Students Feedback -

5l No, Swogestions & Oplnion Artions Taken
1. Feedback on POs achieved & The followiny feedback recelved from
moderate score in many criteria, sludents requires special attention
focusing on improving the atainment
of'all 12 POs. Apart, from the
Teaching-Leaming Process, Faculty
were mettioned to focus on the various
aspects of defined POs to achieve the
required atgainment.
2. A few areas in institute facilities Efforts are being made 1o improve
received relatively |ower ratings. infrastructurai facilities like Toilet,
water quality, Internet accessibility
cie.
Teachers :
5. No, Soggestinns & Opinicn Actions Taken
The requirement of acheduling the
Academic Calendar was addrezzed with
| The scheme of evaluation aud the apprepriate gap between the
Schedules is teo hectic for students. | semesters for facilitating internships and
other sctivities for students,







N AT TANYA BHARATH |

Al Advigors, Directors, Associaie aad Assistant Directors, Flaads of the DepanmentafSections.
Heac-HR & CoE and Librarizn

ﬁni FLI IM?L&L& !Mlm
PSS e -1t et Wit s e ] o ey, BN nse g el | 'HHﬂ'f
|ﬂr”§i|$[mslm;— ey | ﬁm
Neo CBIT/ D-ACAT 2023714 Date: 21.70.2023
REVISED ALMANAC 2023-24
Name of the Program: B.E./ B. Tech
Semesters: 111 to VI

T 1L and V Semesters of BE/E. Tech

1 'CUI'I:HEI'IC'ED'IEI‘II: of class work 04.09 22005
[ 2 | Dasara Holdays 23.10.2023 to 73102025

3 | Class Test- I 30.10.2025 o 01,11 2023
[ & | Continuation of Class work 02.11.2003 & 16.12.2073

5 [ Last Date of Ingtruckon 14.T2.M125
[ & | Classa Test - 18122023 to 2012 2025

7 | Preparation, Practicals and Semester End Examirations | 2112905 o 1201301

8 | Senkranti Holiday and Wints: Vacation 12012024 0 10.022024
e o ——d

1V and VI Semesters of BE/B. Tech

1 [ Commencement of tiass work 12022024

2 | Sudhes & Shrathi [Techno cultural Sports Eext) 26,02, 2024 0 §1.03. 2024

3 | Continuation of Regular Class Work 04.03.2024 to 01.04 2024

& | Class Tast-1 02,04, 2004 o 04.04,2024

5 | Comtinuation of Regular Clasa Work 05.04.2024 to 18,05 2024

& | Last Date of Inatruction 18.05. 2024

7 | Class Tast =11 20065, 2024 to 22.05, 2024

§ | Preparation, Practicals and Semester End Examiratiers | 23.05.2024 to 15.06.2024

9 | Internship / Susmer Vacaton 17.06.2024 to 27.07.2024

TG e
,w/ ) PRINCIPAL

Copy 10






Employers

R

Suggestivns & opimion

Actions Takem

Meed: a focused approach in training students on
design and sxpeution of Pre-Enginasred
Buildings.

Site visits were planned to
educats sudents and
facuity o gain knowiedygs
on the design and
execution of pre-

i bivi |

Courses with practicai Orientation are to be
[ncorporated in the syilabus,

Practical skiils ip civi)
engineering courses has
been introduced in the R20
Curriculom in the Vili
Semester







PRACTICAL SKILLS IN CTVIL ENGINEERING

inairuetion 2P Houes pec weak
Burntion of Semester End Examination 2 Hoars

Eemester B Exarninetion 30 htarks
Contlnuous Internal Evalugagion

hMarz

Credilz:

Cowryr Outcomes: At the ond of the crrse, the stugdent wiil

verge

UNIT -:
Survayingt Preparaiem of Topa shests - [dant f¥ing & loonting atvavegic palnts on bopo shaers - Hydrogrmphic
Rveying - Quantity surveying for builsimgs, rimds ond earl work

LIMIT-11+
O rawing and detalling of Chd) Engineering structures: Ranadng and mterpretation of drawings partgining to
buildIngs, Bridges and irrigabon structuras.







LMIT-111.

Building comstruction practias: Marking on sile &5 per plans, Quality conerol shesks - Relared FaM ests -
Planning and erectinm of form work = Emecartion A oostrsstion Planhing W-boak entrias,

UBIT-1%:

Concrete Strusinres: Reading and mterpreration of professiona) drawings of concret: structures bulkding=,
brideez, wiker tanks} - Dtadlimg mapacts - Dietailed study of 8 dstreseed structure - NDT - Visli to E Sructurs
vhinh is wider ratrofining vage - Visli o 2 prefabricatad struchre

UMNIT ¥:
Sisd Strusivres Reading and intErpratation of fabrication rawiogs and siructural orawings of an {ndustrisl
Stclure fany other Sleel eirucluse. Dhatajled study of mading and execution of steel siructure / industrial
Aruciure: - Deluiling o seel strucines - Vsl 1o an trdastrial £ Steel Souciume.

Teat Books

1} Practicl Gl Englgaring by P.E, laya Seme, K Enlen atid ¥ Ranl, CRY Pracs {Teylor B Francs
Grough 2021,

Suppesied Beading:
. PrectiealClyil Englresdng, Hand Boak by Ranul Witin Gy,







AMmni feedback

Suggzestions & opinicn

Aclbons Taken

More practical aspects bave to be incorporated
imto the syllabus to meet industry expectations

Practical skiliz in civ])
efiginesFing course has been
miroduced in the R20
Currictllum in the VIl
Semester

it is better to inelyde progremming fcoding
reiated courses has electives, 5o Interested
studenis get chance to learn such courses

Courses iike Basics of Machine
Leaming, Pythn programming
and joT are ntroduced s Open
elective i Y1 semaster in
revised R20 Regulation.







PRACTICAL SKILLS IN CIVIL ENGINEERING

Insirsciiun 2P Howrra por weesk
Duration ol Semesler 2nd Examinalicn 2 Hnurz

Semester End Examingrion 50 Marke
Continuous [ntemal Eval i

Course Quicomas: At the and of the ohurse, te shudant w8

8. et tna abdity to carry out Land survay aid quantiby sirvey for varlous suctures.

T- be abde tn read and intempre: drewings of various structures,

£ beable w handle and MEN2EE vAriouE on stz cldl ingineering sctultes,

§. ecquine ablbty te study and Interpeet FLC sl reetyral drewIngs 2nd al$o be able [ asses: He strurtural haatth

1. acquire ability b study and Interpret R.C structural drawdngs and alss be shle 10 pesass the atructural
health.

Pz
-
L
I
I
I
|
|

Surveying: Prepatation of Topa sheets - [deplifving & kocating strateglc points on inpo sheets - Hydrograpnic
Auresying - Quant Ity surveying lar byild ngs, roads s earth work.

UNIT-LIr

Dawing and detalHng of el Englineoring structures; Feading and intermiratation of e Ings pertalnlrg to
buAdmgs, ridges and [evigatlon struchires,







W th affact from 2023-24

LUMIT-1kk;
Buildlng construeting practiors: Mirkineg on 52 us per plans, Crualigy conmmol checks - Redaed field teges - Plunniry
und arection of fonm wark - Exscution fConstructhon planning B-book enbries

UMIT-IV:

Controie Sirwerwres; Reasling il inntrpromiion of profecyional drviegs o concrets st {hulidings, bridges,
WAKT Rakx) - Dt ling nepects - Desmlied sy of & distreysed Sractme - NOT - Visit 1o w struchure which is under
re roEiting sage » ish ev% prethboiemed snchy,

LUNIT ¥r

Steal Siructures: Reading nnd enierpromtion of fabeicadon drawings and strucial drawitigs of an indusrjal
Hrectur: famy other s smuche, Dembled sty of rmrking &nd exesution of steel strsciure / indhesrial atrw: e -
Dewiling of steat structures - Visleio an Ingustoal I el Seruchire,

Text Banks:

1) Practical Gl Englven fing by PE, faya %rea, k Balan and ¥ Raa|, CRC Press ITaylar & FrandsGroup]
i ra

Sugpested Rentiing;
1. Preceical Clvll Englnesring, Hard Bonk dy FRahul Niti Gupta,







With effect from »023-2 4

CHAITANYA BHARATH] INSTITUTE OF TECHNOLOGY(A)
AICTE Mode! Currlcubam with cffact from AY 2022-24

B.E (Civil Engincering}

SEMESTER-vA:

15'“""""_"’ Sehemne of
L Hw“:.:mmlﬂi
rwe
51 No “t::m Titie of 1he Caurse e Daration Credii
LT F alSEE ks
in bours | crE | SEE
i MCEC23 | Constructin Enginsehing And 3. - 1 a0 | & 5
Acoauntangy
1 - Prafesslonat Edectives-4 (FE-4) g |- . 3 ® | & 3
4 - Professienel Elestives-3 {PE-F) 3 - . 3 an | &0 3
5 - Open Ebestives - 3 (0E-1} 1. . 3 av | o 3
b SOCE (2% | Conerew Technolegy Lab -I - 2 3 ] s I
1 20CECA0 | Computer Applications Lak ] Fl 3 Yoo I
2 JDEGMD3 | {ander sensitzagon {MC) 2 - . 3 - 30 Mg
4 | 20CEC3] | Project Bart | -1 2 . sl -
19 | 20CE W3 | neemship 45 wicks ¢ 10 s
Toal | 17 -] 5 ] | 350 | 450 22
Clock Hours per weel- 25
L: Lecture Ts Twtnriat P: Practical/Drawing/SembnanProje diC E-
Conlinpous niermal Evalustion SEE: Semestor End Exam ingion

Sadoiesal Blectivay-{ (PE-4)

B EIY Finite Element Mlhaods
2CEET Applicatins of Dats Auytics In Civil Englnaering

MCEEI% Ceesiggn offlvdraehic Soucuess

20CEEIS | Concrele Tochwolegy d Spackl Cororeas







Bfasions) EkuivgsS (PE-3)

With gffgctfrom 202224

R.ailway and Abrpon Engincaring

Applications of' Bluck Chain Tathoodogy Tn Clvil Enghigering

TMesign of Stezl Sirpciupes |1

Aavanced Environmental Enginesring







3. 18CS O01 — Basics of Artificial Intelligence
4. 18EE 004 — Energy Conservation

18CE C24

CONSTRUCTION ENGINEERING AND MANAGEMENT
Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 70 Marks
CIE 30 Marks
Credits 3

Course Objectives: To enable the students
1. Understand different types of construction, execution methods and basics of construction project
management.
2. Develop knowledge in respect of project planning and application of different techniques for project
planning and control.
Analyse the projects in respect of time and cost to result in resource optimization.
4. Understand the various construction safety measures and quality management systems applicable for
construction projects.
5. Distinguish various construction equipment used and understand essential contracting systems adopted
in construction industry.

W

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

1. choose a suitable type of construction method and project delivery system for successful project
completion.

2. plan the construction project and apply a suitable technique for the project under consideration.

3. optimize project time and cost with the exercise of proper monitoring and control in construction
projects

4. recall construction safety and quality management systems to be implemented in construction projects.

5. select proper equipment for the execution of various operations in construction and recall various issues

of contracting.

UNIT-I: Introduction to Construction and Construction Management: Construction and unique features of
construction, construction projects-types and features, phases of a construction project, agencies involved and
their methods of execution- Project Delivery Methods: BOT, SBOO, BOOT; Public Private Partnership (PPP);
Significance of construction management, Construction Team. Organisation — principles and types.

UNIT-II:Construction project planning: Stages of project planning: pre-tender planning,pre-construction
planning, detailed construction planning, Types of Project plans- Time plan, man power plan, material plan,
construction equipment plan; Work break-down structure- Methodologies of WBS; estimating durations,
sequence of activities, activity utility data; Techniques of planning- Bar charts. Networks: basic terminology,
types of precedence relationships, preparation of CPM networks: activity on link and activity on node
representation, computation of float values, critical and semi critical paths, calendaring networks. PERT-
Assumptions underlying PERT analysis, determining three time estimates, analysis, slack computations,
calculation of probability of completion.

UNIT-III:Project Monitoring & Control:Introduction - Supervision, record keeping, periodic progress reports.
Updating of plans: purpose, frequency and methods of updating- using bar charts, PERT/CPM, and Precedence
network. Schedule/time progress control; Cost control- Classification of costs, time-cost trade-off in construction
projects; Implement



UNIT-IV:Construction Safety and Quality Management Safety:Safety, Health and Environment on project
sites: accidents; their causes, effects and preventive measures, costs of accidents, occupational health problems in
construction, organizing for safety and health; Quality control: construction quality, Quality control and Quality
Assurance in construction projects, ISO Standards-Benefits of ISO 9000, Principles of quality management
systems, ISO 9000 -2000 family of Standards.

UNIT-V:Construction Equipment and Contracts: Equipment for Earthmoving, Dewatering; Concrete
mixing, transporting & placing; Cranes, Hoists and other equipment for lifting; Equipment for transportation of
materials.

Contracts: Introduction, types of construction contracts and their advantages and disadvantages, conditions of
contracts, Tender: Tender form, Tender Documents, Tender Notice, Work Order. Delays, penalties and
liquid4.ated damages; Force Majeure, Suspension and Termination. Changes & variations, Dispute Resolution
methods.

Text Books:

1. Varghese, P.C., “Building Construction”, Prentice Hall India, 2007.
2. National Building Code, Bureau of Indian Standards, New Delhi, 2017.
3. Chudley, R., Construction Technology, ELBS Publishers, 2007.
Reference Books:
1. Peurifoy, R.L. Construction Planning, Methods and Equipment, McGraw Hill, 2011
2.  Nunnally, S.W. Construction Methods and Management, Prentice Hall, 2006
3. Jha, Kumar Neeraj., Construction Project management, Theory & Practice, Pearson
Education India, 2015.
4. Punmia, B.C., Khandelwal, K.K., Project Planning with PERT and CPM, Laxmi
Publications, 2016..



18CE C25

HYDROLOGY AND WATER RESOURCES ENGINEERING

Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours

Semester End Examination 70 Marks

CIE 30 Marks

Credits 3

Course Objectives: To enable the students to understand

1. Surface & sub-surface hydrology, rainfall and measurement of rainfall.

2. Runoff, runoff estimation and surface reservoir planning.

3. Groundwater and its occurrence, theory of subsurface flow, flow to wells and yield, and irrigation practices.
4. Canal system, design theories, and canal outlets.

5. Design of Gravity dams, earth dams and seepage analysis, spillways and energy dissipators.

Course Outcomes: On completion of the course, students will be able to

1. analyse the components of hydrologic cycle and determine rain gauge network.

2. interpret various methods to estimate runoff and understand reservoir planning.

3. identify aquifer types , understand the process of sustainable groundwater management and evaluate the
performance of irrigation system.

4. understand canal systems and design canals using regime concept.

5. analyse the stability of dams and understand spillways.

UNIT-I:

Introduction: Hydrologic cycle, water-budget equation, world water balance, hydrology applications in
engineering, surface water resources of India.

Precipitation: Forms of precipitation, characteristics of precipitation in India, measurement of precipitation, rain
gauge network, mean precipitation over an area, depth-area-duration relationships, depth-duration-frequency
relationship, Probable Maximum Precipitation (PMP).Infiltration, infiltration capacity, infiltration indices,
evaporation, and evapotranspiration.

UNIT- 1I:

Runoff: Runoff, factors affecting runoff, flow-duration curve, flow-mass curve, hydrograph, components of
hydrograph, base flow separation, effective rainfall, unit hydrograph.

Reservoirs: Types, selection of suitable site, capacity of reservoirs, yield of reservoir, reservoir regulation,
sedimentation and life of reservoir.

UNIT- 11I:

Ground water: Types of aquifers, Aquifer parameters, steady radial flow into a confined and unconfined aquifer,
Darcy’s law, yield of an open well, well hydraulics, Safe yield, Water harvesting structures and augmentation of
ground water, Sustainable Ground Water management.

Irrigation: Duty, delta and base period of crops, crop water requirements, methods of applying water to the fields,
micro irrigation, irrigation efficiencies, soil-water relationship, depth of irrigation, frequency of irrigation, wilting
point, water logging, consumptive use.

UNIT-1V:

Distribution systems : Canal systems, alignment of canals, balancing depth, canal losses, estimation of design
discharge. Design of canals- rigid boundary channels, alluvial channels, Kennedy’s and Lacey’s theory of regime
channels. Lining of canals, types of lining.

Types of Canal outlets, Introduction to diversion head works and its components, canal regulation works.



UNIT- V:

Gravity dams: Types of dams, Forces on gravity dams, causes of failure, stress analysis, elementary and practical
profile, and economical height of dam.

Earth dams: Classification, design considerations, control of seepage, slope protection.

Spillways: Types, components of spillways.

Text Books:

1. P. N. Modi, “Trrigation Water Resources & Water Power Engineering”, Standard Publishers, 2014.

2. S. K. Garg, “Irrigation Engineering and Hydraulic Structures: Water Resources Engineering - Vol.II”, Khanna
Publishers, Delhi, 2017.

Suggested Reading:
1. Ch. S. N. Murthy, “Water Resources Engineering: Principles and Practice”, New Age International Publishers,
Delhi, 2002.
2. G. L. Asawa, “Irrigation and water Resources engineering”, New Age International Publishers, Delhi, 2005.
3. VenTe Chow, “Handbook of Applied Hydrology”, McGraw-Hill Book Company, New York, 1964.



18CE C26
ESTIMATION, SPECIFICATIONS AND COSTING

Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours

Semester End Examination 70 Marks

CIE 30 Marks

Credits 3

Course objectives: To enable the students understand
1. The working of detailed estimates for different structures.
2. The working of steel quantities of R.C.C Framed works and preparation of BBS.
3. The rate Analysis for different items of works.
4. About TSDSS and Departmental procedures.
5. About Specifications and standard procedure for construction works.
Course outcomes: At the end of the course, the students will be able to
1. prepare approximate estimates, detailed estimates for simple and complex buildings.
2. understand the RCC drawings and estimate the steel qualities to prepare BBS of various items of the
buildings — beams, columns, slabs, footings and other civil engineering structures.
3. apply engineering knowledge to estimate quantities of roads, culverts, canals and septic tanks.
4. understand the work force required for the quantities estimated, as per TSSDSR and apply rate analysis to
compute unit cost for different items of works of buildings, concrete and bituminous road works.
5. understand general and detailed specifications of works and record details of measurements in the M-Book
and work force details in muster roll.

UNIT-I:

Introduction to Estimation, objectives of estimation, factors influencing estimation, types of estimates, detailed
estimates for Flat roof buildings - load bearing and RCC framed using long wall and short wall method, centre line
method.

UNIT - 1I:
Estimation of steel quantities and preparation of bar bending schedule (BBS) for RCC framed works - slabs (one
way and two way), beams and columns, footings, stair case and retaining walls.

UNIT - III:
Detailed estimate of WBM roads, CC roads and Bituminous roads (including earth work), single cell rectangular
box culvert, Septic tank and earth work of irrigation canals.

UNIT -1V:

Preparation of analysis of rates and theoretical requirements of materials as per Telangana State Standard Data and
Schedule of Rates (TSSDSR) for major items of works of a building, all items of Bituminous and concrete road
works.

UNIT-V:
General and detailed specifications of various items of buildings and road works, M-Book and Muster Roll.

Text Books:

1. B. N. Dutta, “Estimating and Costing in Civil Engineering — Theory and Practice”, UBS, publishers’ distributors
(p) Itd.-New Delhi 2012.

2. M.Chakraborti, “Estimating, Costing, Specifications and Valuation in Civil Engineering”, Chakraborti 2006.



Suggested Reading:

1. Jagjit Singh, “Estimating and Costing in Civil Engineering”, Galgotia Publications, New Delhi, 1996.

2. B. S. Patil,” Civil Engineering Contracts and Estimation”, Orient Black swan Private Ltd; Fourth edition 2015.
3. Telangana State Standard Schedule of Rates (TSSDSR).



18CE E18

DESIGN OF STEEL STRUCTURES - 11
(Core Elective 5)

Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours

Semester End Examination 70 Marks

CIE 30 Marks

Credits 3

Codes required: IS 800 — 2007, steel tables, Bridge rules, Bridge Code (RDSO),
IS: 875 Part-2 & Part-3

Course Objectives: To enable the students

1.

2.

3.

4.
5.

Gain exposure to a few basic types of steel structures (Plate Girders,Gantry girders, Trussed girders etc.) and their
components, used in Highway bridges, Industrial workshops and Railway bridges .

Attain fundamental knowledge of design of plate girder, gantry girder,steel railway bridges (plate girder & truss
girder type), rocker &rollerbearings and is able to interpret the specifications of relevant codes.

Acquire adequate conceptual knowledge and skills to extend the sameto investigate into critical issues , compare
various options &choosebest solution for the problems in the areas of highway , industrial andrailway steel
structures

Consider economy in the design of these structures without sufferingthe safety, in a given situation.

Understand the intricacies of detailing aspects of these structures and their connections

Course Outcomes: At the end of the course, the students will be able to

1.

W\ AW

understand the phenomenon of shear buckling in beams with larger depths, design and detail welded plate girder
for various structural actions.

. estimate the loads on gantry girders, design and detail gantry girder including connections.

. identify suitable bridge type, design roller & rocker bearings for railway bridges.

. develop the layout of the bridge, design and detail deck type riveted plate girder bridge including wind effects.

. choose the appropriate truss configuration, develop layout of the bridge, and design & detail truss girder bridges.

UNIT-I:
Design of Plate girders: Design of welded plate girder for static loads—Economical Depth, Design of Cross Section,
Flange curtailment, intermediate and bearing stiffeners, connections- as per IS 800-2007.

UNIT-1I:
Design of Gantry girders: Basic principles, Loads, Codal provisions, Detailed Design- Cross section and
connections, Drawing- general layout and cross section;

UNIT- III:

Introduction to Railway Bridges and Design of bearings: Bridges: Deck and through type bridges — Economical
span — Indian standard railway broad gauge train loadings — permissible stresses.

Bearings: Types and general description of various bearings, detailed Design of Rocker and roller bearings for
railway bridges.

UNIT- IV:

Design of Deck type riveted plate girder railway bridges: Economical depth, detailed design of Cross section,
connections, intermediate and bearing stiffeners, Wind effects-Design of Cross frames- Detailing; General layout,
longitudinal and cross sections

UNIT- V:

Design of Through type riveted truss girder railway bridges: Truss configurations, Detailed design of stringer
beams, Cross girders and Truss girders; Wind effects- Design of top lateral and bottom Lateral bracing, Portal and
sway bracings; Drawing-General layout , generation of longitudinal and cross sections.



Text Books:
1. S. K. Duggal, “Limit State Design of Steel Structures”, 3" Edition, McGraw Hill ~ HED, 2019.
2. B.C. Punmia and Ashok Kumar Jain, “Comprehensive Design of Steel Structures”, Laxmi Publications, 2015.

Suggested Reading:

1. A.S. Arya and J.LL. Ajmani “Design of Steel Structures”, Nem Chand & Bros. 2014.

2. M.R. Shiyekar, “Design of Steel Structures, (Limit State Method”, Second Edition, PHI Learning Pvt Ltd. 2013
3. Ramachandra and VirendraGehlot, “Design of Steel Structures”,Volume — 2, Scientific Publishers, 2008.



18CE E19

AIRPORT ENGINEERING
(Core Elective —5)
Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 70 Marks
CIE 30 Marks
Credits 3

Course Objectives: to enable the student
1. know the components of airports
know the factors effecting different airport component
know the site selection for airports
understand the design standards applicable in airport engineering
get an idea about air traffic management

R el

Course Outcomes: At the end of the course, students will be able to

1. understand the structure of airport system.

2. understand the components of aircraft and airport.

3. apply engineering knowledge for selection of airport sites, plan airports and facilities as per international
standards and also understand the corrections to be applied for runway.

4. design airports as per ICAO standards and develop the facilities required for passengers and aircrafts.

5. create the facilities required for the airport traffic management and understand the importance of the
drainage system and its design in airports.

UNIT-I:

Introduction of Air Transport System: History of air transportation, roles and responsibilities of director of Civil
Aviation and National Airport Authority, International Airport Authority of India, Airports Authority of India,
ICAO, growth of air transport.

UNIT- 1I:

Aircraft Characteristics:

General introduction, relationship between aircraft and airport, effects of aircrafts on airports, aircraft characteristics,
components of an aircraft.

UNIT- I1I:

Airport Planning: Airport master plan- FAA and ICAO recommendations, regional planning, airport site selection,
airport location, typical layout of a terminal areas and airport incorporating airport components- terminal building,
apron, hangar, Runway design- runway orientation, wind rose diagrams, basic runway length, connections to runway
lengths, airport classifications and airport obstructions.

UNIT-1V:

Airport Capacity: Factors influencing runway capacity, methods for practical capacity determination, gateway,
capacity, taxiway capacity, airport configuration — single runway, parallel runway, intersecting and non-intersecting
runway, taxiway design, factors controlling taxiway layout and geometric design standards, exit taxiways.

UNIT- V:

Air Traffic Management: Visual aids-airport marking, airport lighting, air traffic control— need of air traffic
control, concepts of air traffic control network, air communication, air traffic control aids, ILS and installations,
landing aids, airport drainage system— special requirements of airport drainage system, design procedures for
surface and sub— surface drainage systems.



Text Books:

1. Khanna. S. K. Arora, M. G. and Jain. S. S, "dirport Planning and Design" Fifth edition. Nem Chand &
Bros, Roorkee, India, 1999.

2. K. P. Subramanian,” 4 text book on Highway, Railway, Airport and Harbour Engineering”, Scitech
Publications (India) Pvt. Ltd., 2015.

Suggested Reading:

1. Subash C Saxena, " dirport Engineering Planning and design”, CBS 1% edition, 2010.

2. Norman J.Ashford, Saleh A. Mumayiz and Paul H. Wright "Airport Engineering Planning - Design and
development and Planning- 21st century airports", Wiley India Pvt. Ltd, 2012.

3. R. Srinivasa Kumar, “Airport, Railway, Dock and Harbors”, Universities Press, 2014



18CE E20

RIVER ENGINEERING
(Core Elective-5)
Instruction 3 Hours perweek
DurationofSemesterEndExamination 3Hours
SemesterEndExamination 70Marks
CIE 30Marks
Credits 3

Course Objectives: To enable the students to understand

1. The concepts of rivermorphology

2. The methods of stage measurement.
3. Hydraulicriver models.

4. Riverprotectionandtrainingworks

5. Designflood protection structures

Course Outcomes: At the end of the course, the students will be able to

1. define basic terms and understand the concepts of rivermorphology.
2. determine scour depth of hydraulic structure and identify methods of stage measurement.
3. understand hydraulic river models.
4. identify river training works and understand protective measures.
5. designflood protection structures.
UNIT-I:

Rivermorphology:Behaviourofriverflow,roleofsedimentsinrivers,changes in regimes. Sediment transport
mechanics - bed forms, bed load transport, and transport of suspended sediment, critical shear stress, and sediment
transport equations.

UNIT-II:

AggradationandDegradation: Localscouratbridgepiersandotherhydraulic structures, measurements in rivers -
stage measurements, channel geometry, discharge, and sediment samplers and suspended and bed
loadmeasurement.

UNIT-1II:
Hydraulicmodellingofrivers: Hydraulicsimilitude,physicalrivermodels-fixed and movable bed models; sectional
models, distorted models, mathematical models for aggradations, degradation and localscour.

UNIT-1V:

River Protection and Training Works: Introduction, classification of river
training,typesoftrainingworks,protectionforrevetments,dikes,gabions,spurs, bank protective measures and bed
controlstructures.

UNIT- V:
Design of river flood protection structures: Diversion and cofferdam, river regulations systems, dredging and
disposal, river restoration.

Text Books:
L P.Y Julien,“RiverMechanics” ,CambridgeUniversityPress,March 2018
2 S.K.Garg,“IrrigationEngineeringandHydraulicStructures”,

Khanna Publishers, 2017

Suggested Reading:
L R.J. Gardeand K.G. RangaRaju, “Mechanics of sediment
transportationandAlluvialstreamproblems ”,WileyEasternlimited, 1977
2 Central Board Oflrrigation And Power, “River

BehaviourManagementandTraining(Vol.I&II) ”,NewDelhi, 1991



3. U.S.ArmyCorpsofEngineers,“RiverHydraulics” ,UniversityPress ofthePacific,2004.
18CE E21
WATER AND AIR QUALITY MODELING
(Core Elective —5)

Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours

Semester End Examination 70 Marks

CIE 30 Marks

Credits 3

Course Objectives: To enable the student

1. Understand various systems, models and their development.

2. Learn about the river water quality modelling and Benthal Oxygen Demand of sediments.

3. Get educated on the models for lakes and estuaries & transport mechanisms.

4. Learn about plume characteristics, air pollution modelling and its applications.

5. Understand plume behaviour using Gaussian plume equation for different atmospheric stability conditions.

Course Outcomes: At the end of the course the student will be able to

1. develop and validate mathematical models for stream water quality and perform cost benefit analysis.

2. assess water quality of rivers using models such as Streeter Phelps model and determine oxygenation coefficients,
oxygen consumption by the sediments in rivers.

3. develop models for estuaries for their continuous quality monitoring and understand transport mechanisms.

4. apply knowledge of plume characteristics and diffusion of stack emissions in modelling.

5. derive models for air quality monitoring, Gaussian plume equation and compute stack height.

UNIT -I:

Introduction to Mathematical Models: Role of mathematical models; systems approach, systems and models,
kinds of mathematical models, model development and validation effluent and stream standards; water quality
model development, cost: benefit analysis using models, model requirements and limitations; Dissolved Oxygen
model for streams sources and sinks of dissolved oxygen.

UNIT -1I:

Surface Water Quality Modelling: Historical development of water quality models; rivers and streams water
quality modelling, Streeter Phelps model, oxygen sag curve, determination of deoxygenation and re-acration
coefficient, Benthal oxygen demand.

UNIT -I1I:

Mass transport mechanisms: Models for Estuary and Lakes: Physical chemical and biological processes in
estuaries; estuarine transport, net estuarine flow, estuary dispersion coefficient; Lakes and impoundments: Water
quality response to inputs; water quality modelling process.

UNIT - IV:

Air pollution Modelling: Chemistry of air Pollutants, atmospheric reactions, sinks for air pollution, transport of air
pollutants, meteorological settling for dispersal of air pollutants, vertical structure of temperature and stability, self
cleaning of atmosphere, transport and diffusion of stack emissions, atmospheric characteristics significant to
transport and diffusion of stack emission, stack plume characteristics.

UNIT - V:
Air quality models: Types of modelling techniques, multiple sources and area sources, fixed box models, Diffusion
models, Gaussian plume derivation, modifications of Gaussian plume equation, stack height computation.



Text books:

1. Steven C. Chapra,” Surface Water Quality Modelling”, Tata McGraw Hill New York, 1997.

2. Alex De Visscher, “Air dispersion modelling: Foundations and applications”, Wiley-Blackwell Publications, Nov
2013.

3. AbhishekTiwary, lan Williams, “Air Pollution: Measurement, Modelling and Mitigation”, CRC Press; 4 edition,
2018.

Suggested Readings:

1. R.W. Boubel, D.L. Fox, D.B. Turner & A.C. Stern, “Fundamentals of Air Pollution”, Academic Press, New York,
2006.

2. P. Zannetti, “Air pollution modelling”, WIT, Software edition 1990.



18CE E22

APPLICATION OF DATA ANALYTICS IN CIVIL ENGINEERING
(Core Elective —5)

Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours

Semester End Examination 70 Marks

CIE 30 Marks

Credits 3

Course Objectives: The main objectives of this course are:

S

To identify the sources and characteristics of civil engineering data

To find the hidden patterns within the data by processing the raw data

To use the information obtained in order to make civil engineering project decisions
Study the applications of data analytics in civil engineering

To identify various open source tools and resources related to data analytics

Course Outcomes: On successful completion of this course, student will be able to

1.

UNIT I:

define the descriptive, predictive and prescriptive models and select suitable tools or techniques for
application in civil engineering problems

identify the discrete and continuous random variables and select appropriate mathematical models which
support decision making under uncertainty

design data collection process required for descriptive and exploratory models for problems in civil
engineering

relate estimators and estimates to process of estimation and thus implement the various modeling
techniques to uncover the patterns in the civil engineering related data

formulate hypothesis and their corresponding confidence intervals for various count data based and discrete
choice models along with goodness of fit measures

Introduction:Fundamentals and the context of data analytics, descriptive, predictive and prescriptive models of data
analytics, evolution of data analytics solutions such as SQL analytics, visual analytics, big data analytics, and
cognitive analytics. Data analytics tools and techniques used in civil engineering.

UNIT II:

Random variables: Sample, population, sample space, frequentist and Bayesian notations of probability, discrete and
continuous random variables and their distributions.

Statistical Modelling: Overview, application, desirable features, issues and pitfalls of statistical models, framework

for developing models, basic steps in model building and decision making under uncertainty.

UNIT III:

Experimental and observational study design: sample selection, recruitment, and data collection method selection.
Descriptive and exploratory data analysis, including: measures of central tendency, histograms, density distributions,
and box plots. Examples of descriptive and exploratory analysis for civil engineering related problems.



UNIT IV:

Estimation, estimators and estimates; criteria for assessing estimators, asymptotic properties. Estimation techniques:
method of moments, ordinary least squares (OLS) regression, log likelihood estimation. OLS — assumptions of
linear regression, linear relationship, and estimation of coefficients. Log likelihood estimation - definition of
likelihood and log likelihood, parameter estimation using maximum likelihood estimation technique, desirable
properties of maximum likelihood estimators.

UNIT V:

Statistical inference of models including tests, confidence intervals and hypothesis testing. Statistical models of
independent data including simple and multiple linear regression.Count data and discrete choice models: Binary,
multinomial logit models, and count data models with applications in travel choice and transport safety. Process of
model selection, goodness of fit and sensitivity analysis.

Text Books:
1. MashrurChowdary, Amy Apon and KakanDey, Data Analytics for Intelligent Transportation Systems,
2012
2. SubhashishSamaddar and SatishNargundkar,Data Analytics: Effective methods for Presenting Results,
CRC press, 2012.
Suggested Reading:
1. S.M Yadav, Application of soft computing techniques in civil engineering, 2018.
2. V.K.ain, Data Science and Analytics, Khanna Publishing, 2018.
3. http://nptel.ac.in/courses/106106126/



18CE C27

CONCRETE TECHNOLOGY LAB

Instruction 3P Hours per week
Duration of Semester End Examination 3 Hours

Semester End Examination 50 Marks

CIE 25 Marks

Credits 1.5

Course Objectives:

1. Conduct tests on cement
2. Conduct tests on Fine Aggregate and Coarse Aggregate
3. Conduct tests on concrete in fresh and hardened states.

Course outcomes: At the end of the course, the student will be able to

1.
2.

determine the properties of given cement sample and assess its suitability for use in construction.
determine the properties of fine and coarse aggregate samples to assess their suitability for use in construction

works.

3.
4.
5.

measure the workability of concrete and recommend its suitability for structural works.
design a suitable concrete mix proportion as per the code provisions for the specified grade.
conduct destructive and non-destructive tests to evaluate the quality and strength of concrete.

List of Experiments:
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. Determination of the specific gravity of the given cement sample

. Determination of the standard consistency of the given cement sample

. Determination of the initial setting time of the given cement sample

. Determination of the bulking of Fine Aggregate

. Determination of the bulk density, void ratio, porosity and specific gravity of given Fine and coarse Aggregate
. Determination of the fineness modulus of Fine Aggregate & Coarse Aggregate

. Determination of the slump & compaction factor of concrete mix

. Determination of the compressive strength of concrete cubes and split tensile strength of concrete cylinders

. Mix design as per 1S:10262-2019

10. Demo on Non-destructive testing of concrete specimen

Referencebooks:

1.
2.

M.S. Shetty, “Concrete Technology- Theory & Practice”, S. Chand & Company Publishers.
IS 10262:2019,”Indian Standard Concrete Mix Proportioning — Guidelines™.



18CE C28

COMPUTER APPLICATIONS LAB

Instruction 3 Periods per week
Duration of Semester End Examination 3 Hours

Semester End Examination 50 Marks

CIE 25 Marks

Credits 2

Course Objectives: Enable the students

1.

5.

Explore a few software packages used in various areas of Civil Engineering (Structural Analysis & Design,
Soil Mechanics, Water Supply & Sanitary Engineering, and Surveying) and the applications of different
software packages.

Attain the fundamental knowledge of navigation of software packages.

Acquire adequate conceptual knowledge and skills to use software packages in the field in order to provide
solutions to civil engineering problems.

Provide accelerated/time bound solutions with help of software packages without effecting the accuracy of
computations.

Understand the rectification of errors while using software packages.

Course Outcomes: At the end of the course the students will be able to

1.
2.
3.
4.
5.

develop a model of framed structure and analyze using STAAD-Pro.

design the components of a framed structure including isolated footings using STAAD-Pro and STAAD
Foundation.

evaluate stability of slope using Slip Circle method and design a cantilever retaining wall using GEOS.
analyze pipe networks using EPANET and sewer networks using SEWER Gems.

develop geo-referenced thematic maps and carry out overlay analysis using ArcGIS/QGIS

List of Exercises:

1.
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Modelling and analysis of plane frames using STAAD-Pro.

Modelling and analysis of space frames using STAAD-Pro.

Design structural components of a RC building using STAAD-Pro.

Design of isolated footing using STAAD Foundation.

Analysis of a slope for stability by Slip Circle method using GEOS (Slope Stability module).
Design of cantilever retaining wall using GEOS (Cantilever Wall module).

Steady state analysis of pipe networks (open/looped) using EPANET.

Analysis of sewer networks using SEWER Gems.

Digitization of topo-sheets and perform overlay analysis using ArcGIS.

Textbooks/References:-

1.
2.

STAAD.Pro V8i (SELECTseries 4) manual on staad exercises, July 2019.

EPANET 2 Users Manual Paperback — Import, 30 January 2013 by U S Environmental Protection
Agency (Creator)

Instructional Guide for The ArcGIS Book 1st Edition, Kindle Edition by Kathryn Keranen (Author), Lyn
Malone (Author), Esri Press; 1 edition (June 21, 2016)

Design of Sewer Network Using SewerGEMS Software Paperback — September 17, 2018

by HinalSopariya (Author)

https://www.finesoftware.eu/engineering-manuals/ for GEOS execises.




18CE C29
PROJECT: PART-1

Instruction Hours per week
Continuous Internal Evaluation 50 Marks
Credits 2

The objective of Project Part -1 is to enable the student take up investigative study in the broad field of Engineering /
Technology, either fully theoretical/practical or involving both theoretical and practical work to be assigned by the
Department on an individual basis or two/three students in a group, under the guidance of a supervisor. This is
expected to provide a good initiation for the student(s) towards R&D. The work shall include:

1. Survey and study of published literature on the assigned topic

2. Working out a preliminary Approach to the Problem relating to the assigned topic

3. Conducting preliminary Analysis/Modeling/Simulation/Experiment/ Design/Feasibility

4. Preparing a Written Report on the Study conducted for Presentation to the Department

5. Final Seminar, as oral Presentation before a departmental Committee.

Course Outcomes:
At the end of the course, the students will be able to
1. identify the domain of one’s interest through critical review of literature.
2. define a problem in the domain of interest and understand its scope and also develop the skill of
coordinating with the team in the form of discussions during the progress of finding the solution.
3. examine various approaches and build a preliminary approach to the problem on chosen topic.
4. defend their approach by healthy interactions with the participants and modify, if necessary and cultivate
the culture of ethical practices.
5. develop the technical skill in preparing a well structured report and present.

Guidelines for the award of Marks:
Maximum Marks: 50

Evaluation by | Maximum | Evaluation Criteria / Parameter
Marks
Supervisor 20 Project Status / Review
5 Report
5 Relevance of the Topic
Departmental 5 PPT Preparation
Committee 5 Presentation
5 Question and Answers
5 Report Preparation




18CE E23

EARTHQUAKE RESISTANT DESIGN OF STRUCTURES
(Core Elective-6)

Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours Semester
End Examination 70 Marks CIE
30 Marks Credits
3

Course objectives: To enable the student

1. Understand the causes of earthquakes , their Magnitude & effects and various types of earthquake waves

2. Understand the concepts of damped and un damped vibrations and the response of single , two and multi-degree
systems to thesevibrations , and concepts of Response spectrum

3. Review various case studies of past earthquakes, and performance of buildings during those earthquakes,
understand the concepts of Seismic Design Philosophy and Earthquake Resistant Design of Masonry, RC and
Steel structures. Evaluate the seismic loads on the structures using IS 1893 Part I codal provisions.

4. Gain knowledge of Seismic Performance of Engineered and NonEngineered Urban and Rural buildings

5. Understand the basic concepts of Seismic resistant construction, Base isolation techniques and other energy
dissipation devices and Concepts of Seismic retrofitting

Course Outcomes: At the end of the course, the student will be able to

1. relate the fundamentals of engineering seismology, understand the characteristics and  effects of strong motion
earthquakes.

2. understand the concepts of damped and un-damped vibrations in single and multi-degrees of freedom systems.

3. estimate the seismic loads on structures and analyse using seismic coefficient and response spectrum methods.

4. examine the causes of damages of urban and rural buildings and interpret the design provisions from [S-1893 part
-1(2016) and IS - 13920(2016).

5. know the use of various earthquake resistant devices, apply suitable construction techniques for retrofitting.

UNIT - I:

Engineering Seismology& Elements : Causes of Earthquakes—Geological faults,Tectonic Plate theory — Elastic
Rebound theory —Focus - Epicentre — Hypocenter,Seismic waves —Primary and Secondary waves, Seismogram -
Magnitude, Intensity and Energy release during earthquakes — Magnitude & Intensity Scales, Characteristics of
strong earthquake ground motions — Effect of soil properties — Liquefaction of soils.

UNIT - II:

Theory of Vibrations: Introduction to Vibrating Systems — mass, stiffness and damping parameters — Concept of
inertia, elastic restoring force and damping —types of damping, difference between static forces and dynamic
excitation.

Single Degree of Freedom (SDOF) Systems — SDOF idealization - Formulation of Equation of motion(for mass as
well as base excitation) and response for free, forced (harmonic loads only), damped &undamped vibrations,
Logarithmic Decrement & Influence of gravitational force on the equation of motion, Natural Time period & Natural
Frequency.

Multi Degree of Freedom (MDOF) Systems - Equation of Motion—Mass, stiffness and damping matrices, Modal
Analysis -Natural frequencies - generation of modal frequencies and mode shapes, Concept of Response Spectrum —
Response Spectrum Curve as per IS: 1893 Part I (2016).

UNIT - III:
Evaluation of Seismic Loads on Structures: Concepts of over strength, Ductility and Redundancy —Determination
of earthquake forces on structures — Seismic Co-efficient and Response Spectrum Methods.



UNIT -1V:

Seismic Performance of Buildings: Case Studies of damages to urban and rural buildings during some past
earthquakes — Damage Patterns in structural and non —structural elements — Soft storey effect, Design Provisions as
per IS — 1893(2016), Ductile detailing as per IS — 13920(2016).

UNIT - V:

Earthquake Resistant Devices &Construction Techniques: Vibration Control Devices - Base isolators, Energy
dissipating devices — Dampers, Lateral Displacement Control - Bracing Systems, Shear Walls.

Seismic Retrofitting: Repair, rehabilitation and retrofitting, retrofitting strategies — Importance of Re-analysis,
Retrofitting Techniques for RCC, Masonry and rural buildings, IS — 13935(2009) codal provisions for Retrofitting.

Text Books:

1. PankajAgarwal and Manish Shrikhande, “Earthquake Resistant Design of Structures”, Prentice Hall of India Pvt.
Ltd, 2011.

2. S.K Duggal, “Earthquake Resistant Design of Structures”, Oxford Higher Education, Second Edition, 2013.

Suggested Readings:

1. A.K. Chopra, “Dynamics of Structures”, Pearson Education, Fifth Edition,2017.

2. Jai Krishna, A.R Chandrasekaran, Brijesh Chandra, “Elements of Earthquake Engineering”, South Asian
Publishers Pvt. Ltd, Second Edition,2014.

3. Steven L Kramer, “Geo-Technical Earthquake Engineering”, Pearson Education Ltd, 2013.



18CE E24
GROUND IMPROVEMENT TECHNIQUES
(Core Elective-6)

Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours

Semester End Examination 70 Marks

CIE 30 Marks

Credits 3

Course Objectives: To make the students able to

1. Understand the importance of ground improvement and learn about various types of ground improvement
techniques suitable for given soil conditions.

2. Understand the concepts behind a range of ground improvement and soil remediation techniques by using
chemical stabilization and grouting methods.

3. Understand the different concepts of vibration techniques for cohesionless soils stabilization.

4. Select suitable stabilization method for cohesive soils.

5. Understand the Types, functions and applications of Geo-textiles, geo-grid, tests on geo-textiles and Reinforced
earth.

Course Outcomes: At the end of the course, the student will be able to
1. review the importance of ground improvement techniques and types, for different soils.

2. apply suitable chemical stabilization and grouting techniques to address the field problems.
3. modify the cohesionless soil properties to required degree by using suitable vibration techniques.
4. identify suitable ground improvement techniques for cohesive soils in a specific project.
5. explain different advanced stabilizing techniques for slopes.
UNIT-I:

Introduction: Need for ground improvement, applications, and factors affecting — different mechanical, chemical,
static and dynamic techniques — mechanical stabilization — blending of aggregate — Rothfutch Testing. Concept of
Soil confinement, Gabion Walls, Crib Walls and Sand Bags.

UNIT - 11:

Chemical stabilization: Lime, Cement, Bitumen, Emulsions, Chemicals, factors influencing—Design approach,
construction procedure, laboratory testing, additives. Suspension and solution grouts, Principles, method, equipment,
applications, compaction grouting, jet grouting, field compaction control.

UNIT - III:

Stabilization of Cohesion less soils: In Situ densification, Vibro techniques— Mechanisms. Factors affecting,
suitability number, compacting piles.Vibro replacement process, Vibro flotation process, Terra Probe Method,
Dynamic Compaction.

UNIT- IV:

Stabilization of Cohesive soils: Expansive Soils- parameters of expansive soils and their classification- moisture
changes in expansive soils- CNS technique. In Situ densification, Pre-loading—Dewatering— sand drains. Sand wicks,
geo-drains, rope-drains, band-drains, stone columns, and lime piles, thermal and vacuum methods.

UNIT - V:

Ground treatment for Slopes: Different types of in-situ soil stabilization like soil nailing, anchoring, pre-stressed
anchoring - design methods and construction techniques.

Geo-textiles: Woven and non-woven fabrics. Types, functions and applications— Geo-textiles, geo-grids, tests on
geo-textiles, Reinforced earth — Principles and factors governing design.



Text Books:
1. P. Purushothama Raj, “Ground Improvement Techniques”, Laxmi publications 2016.
2. K.R Arora, “Soil Mechanics and Foundation Engineering”, 5th Edition, Standard Publishers, 2005.

Suggested Reading:

1. NiharRanjanPatra, “Ground Improvement Techniques”, Vikas publishing house Pvt. Ltd, 2012.

2. R. Hausmann., “Engineering Principles of Ground Modification”, McGraw Hill Publishing Co.,2013.

3. H. Fang,” Foundation Engineering Hand Book”, 2nd Edition, CBS Publication, New Delhi, 2004.

4. G. V. Rao and G. V. S. S. Raju, “Engineering with Geosynthetics”, McGraw Hill Education, 1998 5. IRC-SP 58
(2001): “Guidelines for use of fly ash in road embankments”.



18CE E25
DESIGN OF HYDRAULIC STRUCTURES
(Core Elective-6)

Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours

Semester End Examination 70 Marks

CIE 30 Marks

Credits 3

Course Objectives: The student should be able to understand

1. Principles and design of surplus weir.

2. Functioning of sluice, design of various components.

3. Types of canal falls, basic principles of glacis type canal drop and its design.
4. Basic principles of design of cross regulator and its design.

5. Design of spillways.

Course Outcomes: On completion of the course, students will be able to
. analyse and design surplus weir.

. analyse and design direct sluice.

. identify types of falls and design glacis type canal drop.

. understand and design cross regulator.

. identify types of spillways and design energy dissipators.
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UNIT-I:

Surplus weir: Types of weirs, components of diversion head works, crest level of weir, afflux, design of surplus
weir, design for surface flow and sub - surface flow, length, level and thickness of downstream apron, upstream and
downstream cut-offs, protection works.

UNIT- 1I:
Direct Sluice: Hydraulic particulars of main canal and distributary, general arrangements of various components-
Design of vent way, Sluice barrel, Head walls, Wing Walls and return walls.

UNIT- 11I:

Canal Falls: Definition, types of falls.

Glacis type Canal Drop: Design of Components, General arrangements, fluming ratio, fixing the crest level, length
of weir, U/S and D/S glacis, Transitions - Protection works -Curtain wall, Energy dissipation arrangements .

UNIT- IV:
Cross Regulator: General design principles - General arrangements of various components - design of vent way by
drowning ratio - arrangements of energy dissipation - U/S & D/S protection works.

UNIT- V:
Spillways: Spillways, Ogee spillway and design of its components. Design of Energy Dissipation structures, Bucket
type and cistern type.

Text Books:

1.B.C. Punmia, “Irrigation & Water Power Engineering”, Lakshmi Publications, Delhi, 2016.

2. Ch. S. N. Murthy, “Water Resources Engineering: Principles and Practice”, New Age International Publishers,
Delhi, 2002.

Suggested Reading:

1. R S Varshney, S C Gupta, R L Gupta, “Theory & Design of Irrigation Structures Vol. 1”7, Nem Chand &
Brothers, 1992.

2. S. K. Garg, “Irrigation Engineering and Hydraulic Structures”, Khanna Publishers, New Delhi, 2017.

3.Sharma, S. K. Irrigation Engineering and Hydraulic Structures. S. Chand Publishing, 2017.



18CE E26
RURAL WATER SUPPLY AND ONSITE SANITATION SYSTEM
(Core Elective-6)

Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours

Semester End Examination 70 Marks

CIE 30 Marks

Credits 3

Course Objectives: To enable the student

1. Identify the problems pertaining to rural water supply and sanitation.

2. Be conversant about water treatment and sanitation system for rural community.

3. Understand wastewater treatment collection and treatment units in rural areas.

4. Get educated on Industrial hygiene, sanitation and occupational hazards.

5. Design low cost waste management systems for rural areas, plan and design an effluent disposal mechanism.

Course Outcomes: At the end of the course, the student will be able to

1. solve the issues related to rural water supply and sanitation.

2. relate the needs for water treatment and develop different stages of water treatment and sanitation system for
rural community.

3. plan wastewater collection system in rural areas and identify compact wastewater treatment units.

4. develop occupation related onsite sanitation and hygiene system and identify occupational hazards.

5. design an effluent disposal mechanism; develop solid waste management system in rural areas.

UNIT-I:

Rural Water Supply: Issues of rural water supply, various techniques for rural water supply- merits, National rural
drinking water program, rural water quality monitoring and surveillance, operation and maintenance of rural water
supplies, relationships between diseases and water quality, hygiene and sanitation.

UNIT- 1I:

Water Treatment: Need for water treatment, point of use water treatment systems, filters, bio-sand filters,
disinfection systems for rural areas, chlorination, solar disinfection systems, removal of arsenic, fluoride and iron;
hygiene and sanitation, epidemiological aspects of water quality methods for low cost water treatment - specific
contaminant removal systems.

UNIT- 11I:

Rural Sanitation: Introduction to rural sanitation, community and sanitary latrines, planning of wastewater
collection system in rural areas, treatment and disposal of wastewater, compact and simple wastewater treatment
units and systems in rural areas.

UNIT-1V:

Onsite sanitation system: Nexus between water quality and sanitation, importance of hydrogeology on selection of
onsite sanitation systems, Industrial hygiene and sanitation, occupational hazards in schools, public buildings and
hospitals; Industrial plant sanitation.

UNIT- V:

Septic tanks: Design of septic tanks, single pit and double pit toilets, small bore systems, bio digesters, reed beds,
constructed wetlands, sludge/seepage management systems, stabilization ponds; Solid Waste Management: Biogas
plants, rural health, other specific issues and problems encountered in rural sanitation.

Text Books:

1. V. M. Eulersand E. W. Steel, “Municipal and Rural Sanitation”, 6™ Ed., McGraw Hill Book Company, 1965
2. F. B. Wright, “Rural Water Supply and Sanitation”, 3rd Revised edition, McGraw-Hill Inc.,US, 1977

3. P. Juti, S. K.Tapio, and H. Vuorinen, “Environmental History of Water: Global Views on Community Water
Supply and Sanitation”, TW A Publishing (Intl Water Assoc), 2007



Suggested Reading:

1. Manual of water supply and treatment, 3 edition, CPHEEO, GOI, New Delhi.

2. A handbook on “Technological Options for On-site sanitation in rural areas”’, Ministry of Drinking water &
Sanitation, Govt. of India, June 2016

3. A Guide to the Development of on-site sanitation, WHO, 1992



18CEE27

APPLICATIONS OF BLOCKCHAIN TECHNOLOGY IN CIVIL ENGINEERING
(Core Elective-6)

Instruction 3L Hours per week
Duration of Semester End Examination 3 Hours

Semester End Examination 70 Marks

CIE 30 Marks

Credits 3

Course objectives:

To get the terminologies and overview of Blockchain technology

To study the concepts and foundation of Blockchain technology

To understand the applications of Blockchain technology in civil engineering

To design use cases and architecture Blockchain technology

To study benefits, limitations and identify application area of Blockchain technology
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Course outcomes: at the end of course, students would be able to:

1. Gain a clear understanding of the concepts that underlie Blockchain and Blockchain and types of
Blockchain.

2. Understand key mechanisms like decentralization, transparency and trust, immutability.

3. Understand the importance of Blockchain in construction industry apply the concepts of smart contracts
using Blockchain technology.

4. Understand and apply the project management systems using Blockchain technology.

5. Apply the concepts of building information modelling using Blockchain technology.

UNIT 1:Introduction to Blockchain: Introduction to centralized, decentralized and distributed system, History of
Blockchain, Various technical definitions of Blockchain. Generic elements of a blochchain: Block, Transaction,
Peer to peer network, Node, Smart contract, Why it’s called blckchain. Types of Blockchain: Public Blockchains,
Private Blockchains, Semi-private Blockchains, Sidechains, Permissioned ledger, Distributed ledger, shared ledger,
Fully private and proprietary Blockchains, Tokenized Blockchains, Token less Blockchains, CAP theorem and
Blockchain.

UNIT II: Concepts of Blockchain Technology: Cryptography, Hashing, Nonce, Distributed database, Consensus,
Smart Contract, Component of block, and Structure of Blockchain. Applications of Blockchain technology, Tiers of
Blockchain technology: Blockchain 0, Blockchain 1, Blockchain 2, Blockchain 3, generation of Blockchain X.

UNIT III:Applications of Blockchain technology in Civil Engineering: Importance of Blockchain in construction
industry. Blockchain in operation, public and Private Blockchain types, Smart contracts on the Blockchain to
enhance efficiency, Ideal solution for the construction industry.

UNIT IV:Payment and Project Management: Blockchain enabled project collaboration, Transparency in
construction industry, Procurement and Supply Chain Management, Sustainable procurement in the construction
industry enabled by Blockchain, Fostering enhanced and trust in the supply chain



UNIT V:Building Information Modelling (BIM) — BIM and Blockchain. Project delivery ‘designed’ to ‘as
built’.Smart Asset Management through BIM.Challenges and Implementation — Stages of Blockchain
implementation in the industry.

Crypto currency:Bitcoin, Bitcoin definition, keys and addresses, public keys in Bitcoin, private keys in Bitcoin,
Bitcoin currency units.

Textbooks:

1. Imran Bashir, “Mastering Blockchain”, Packt Publishing Limited, 2™ edition 2018.
2. Narayan Prusty, “Building Blockchain Projects”, Packt Publishing, 1* edition 2017.

References:

1. Blockchain For dummies, IBM Limited Edition, John Wiley & Sons, Inc.

2. Lemes, Samir, and LamijalLemes. Blockchain in Distributed CAD Environments”. In International
Conference “New Technologies Development and Applications”, pp. 25-32. Springer, Cham, 2019.

3. Blockchain Technology in the Construction Industry-Digital Transformation for High Productivity, 2018.



18CE C30

TECHNICAL SEMINAR
Instruction 2 Hours per week
Continuous Internal Evaluation 50 Marks
Credits 1

The goal of a seminar is to introduce students to critical reading, understanding, summarizing, explaining and
preparing report on state of the art topics in a broad area of his/her specialization. Seminar topics may be chosen by
the students with advice from the faculty members and the student shall read further relevant articles in the domain.

Course Outcomes:

At the end of the course, the students will be able to
1. Identify their domain interest through critical review of literature.
2. Develop the technical skill in preparing a well structured report on the chosen topic of Civil Engineering by
following ethical practices.
3. Develop the skill of presenting a structured seminar using Power Point presentation tools.
4. TImprove communication skills.
5. Defend one’s presentation by healthy interactions with the participants.

The seminar must be clearly structured and the power point presentation shall include following aspects:
1. Introduction to the field

2. Literature survey

3. Consolidation of available information

4. Summary and Conclusions

5. References

Each student is required to:

1. Submit a one page synopsis of the seminar talk for display on the notice board.

2. Deliver the seminar for a maximum duration of 30 minutes, where the presentation should be for 20 minutes in
PowerPoint, followed by Question and Answers session for 10 minutes.

3. Submiit the detailed report of the seminar in spiral bound in a précised format as suggested by the department.

Seminars are to be scheduled from 3™ week to the last week of the semester and any change in schedule shall be
discouraged.

For the award of sessional marks, students are judged by three (3) faculty members and are based on oral and written
presentations as well as their involvement in the discussions during the oral presentation.

Note: Topic of the seminar shall preferably be from any peer reviewed recent journal publications.

Guidelines for awarding marks
S1 No. Description Maximum
Marks
1. Contents and relevance 10
2. Presentation skills 10
3. Preparation of PPT slides 05
4, Questions and answers 05
5. Report in a prescribed format 20




18CE C31
PROJECT: PART-2

Instruction 10 Hours per week
Continuous Internal Evaluation 100 Marks
Semester End Examination 100 Marks

Credits 10

Course Outcomes:
At the end of the course, the students will be able to
1. Examine the chosen problem with a deeper insight and identify a path to problem solving while developing
the skill of coordinating with the team.
2. Develop and demonstrate problem solving skills through detailed Analysis/ Modeling / Simulation/
Experimental works.
3. Evaluate the results based on deeper studies and draw conclusions along with scope for further studies to
facilitate continuous learning.
4. Develop the art of technical report writing by following ethical practices.
5. Defend the work through a well structured presentation.

The object of ‘Project: Part-2’ is to enable the student extend further the investigative study taken up, either fully
theoretical/practical or involving both theoretical and practical work, under the guidance of a Supervisor from the
Department alone or jointly with a Supervisor drawn from R&D laboratory/ Industry. This is expected to provide a
good training for the student(s) in R&D work and technical leadership. The assignment to normally include:

. In depth study of the topic assigned.

. Review and finalization of the Approach to the Problem relating to the assigned topic.

. Preparing an Action Plan for conducting the investigation, including team work.

. Detailed Analysis/Modeling/Simulation/Design/Problem Solving/ Experiment as needed.
. Final development of product/process, testing, results, conclusions and future directions.
. Preparing a paper for Conference presentation/ Publication in Journals, if possible.

. Preparing a Dissertation in the standard format for being evaluated by the Department.

. Final Seminar presentation before Departmental Committee.

0NN D WN —

Guidelines for the award of marks in Continuous Internal Evaluation: (Max. Marks: 100)

Evaluation by Maximum Evaluation Criteria / Parameter
Marks
Department 10 Review 1
Review 15 Review 2
Committee 25 Submission
10 Regularity and Punctuality
10 Work Progress
Supervisor 10 Quality of the work which may lead to
publications
10 Report Preparation
10 Analytical/ Programming/ Experimental
Skills




Guidelines for awarding marks in Semester End Examination: (Maximum Marks: 100)

Evaluation by Maximum Evaluation Criteria / Parameter
Marks
20 Power Point Presentation
40 Thesis Evaluation
External and 20 Quality of the project
Internal Innovations
Examiners Applications
together Live Research Projects
Scope for future study
Application to society
20 Viva-Voce




20CE C101

STRUCTURAL DYNAMICS
Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks
CIE 40 Marks
Credits 3

Course Objectives: To enable the student

1.

To make the student understand the importance of structural
dynamics and appreciate its practical applications.

To make the student learn the process of formulation of equations
of motion and generate their solutions.

To make the student well versed with modal analysis and make him
to develop the response by mode superposition.

To make him learn the methods of practical vibration analysis and
also generate response considering the system as continuous
systems.

To make him conversant with the numerical solutions to find the
response of dynamic systems.

Course Outcomes: At the end of the course, student is able to
1. The student gains expertise and confidence to tackle field dynamic
problems, especially in the field of earthquake and wind engineering. 2.
Gets the ability to model any dynamic system and get its response.

3.

UNIT - I:

Can carry out modal analysis and can easily handle any software and
can correctly interpret the results.

Can effectively use practical vibration analysis methods and obtain
the dynamic parameters.

Gets the ability to apply numerical methods to get the dynamic
response of the systems.

Introduction to structural Dynamics — Source of dynamic forces — Rotating
machinery, wind and seismic forces, blast loads. Methods of discretization:
Lumped mass Procedure and Consistent mass procedure.

Single Degree Freedom Systems — Formulation of Equation of Motion:
D’Alemberts’s Principle, Method of Virtual Work, Hamilton’s Principle.

)
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Generalized SDOF systems and Rigid Body assemblage. Influence of Gravity
Forces and Ground Motion on equation of motion.

UNIT - II:

Single Degree of Freedom System: Response to Free Vibration with and
without Damping, Logarithmic decrement. Response to Harmonic loading and
impulsive loading. Dynamic magnification factor, phase angle and band width.
Response to General Dynamic loading using Duhamel’s Integral - Fourier
analysis for Periodic Loading.

UNIT - III:

Multiple Degree of Freedom System: Evaluation of structural property
matrices — Formulation of MDOF equations of motion — Undamped free
vibration — Solution of Eigen value problem for natural frequencies and mode
shapesAnalysis of dynamic response- Normal coordinates — Orthogonal
properties of normal modes -Uncoupled equations of motion — Mode super
position procedure.

UNIT -1V:

Practical Vibration Analysis: Stodola Method — Fundamental mode analysis,
Analysis for second and higher modes. Holtzer Method — basic procedure.
Continuous Systems: Flexural vibrations of beams- Elementary case -
Derivation of governing differential equation of motion - Analysis of
undamped free vibration of beams in flexure — Natural frequencies and mode
shapes of simple beams with different end conditions.

UNIT - V:

Numerical Evaluation of Dynamic Response of linear (SDOF/MDOF)
systems: Time stepping methods, Central difference method, Newmarks
method and Wilson method.

References:
I. Anil. K. Chopra,” Dynamics of Structures”’, Pearson Education
India, 2007.

2. Ray W. Clough, Joseph Penzin,” Dynamics of Structures”, CBS
Publishing, 2015.

3. Mario Paz,”Structural Dynamics: Theory And Computation”, CBS
Publishing, 2004.




PankajAgarwal and Manish Shrikhande, ” Earthquake Resistant
Design of Structures”, PHI, 2006.

Biggs,” Introduction to Structural Dynamics”, Mc Graw Hill
Education, 2013.




20CE C102
FINITE ELEMENT METHOD IN STRUCTURAL

ENGINEERING

Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks
CIE 40 Marks
Credits 3
Course Objectives: To enable the student

1. Learn the fundamentals of Finite clement method (FEM) and derive

elasticity matrices for 2-D and 3-D elasticity problems.

2. Understand basic principles of minimum potential energy methods
and variational formulation of FEM know the stiffness matrix
formulations using bar element and analyze simple problems.

3. Understand the FEM formulation using truss, beam, and plane frame
elements and analyze simple problems with kinematic
indeterminacy not greater than 3.

4. Get familiarized with displacement models, Isoparametric elements
and quadrilateral elements and know the formulation of global
stiffness matrices.

S. Know the formulation of stiffness matrices for Axi-Symmetric
elements, Tetrahedron elements.

Course Outcomes: At the end of the course, student is able to 1. The
fundamentals of FEM, elements of theory of elasticity.

2. Principle of minimum potential energy and variation formulation of
FEM and analyze simple problems using bar elements.

3. The analysis of trusses beams and rigid jointed plane frames.

4. The formulation of Global stiffness matrix, load matrix and analysis

structures using 1% order triangular elements, isoparametric
elements, and quadrilateral elements.

5. Application of Axi-Symmetric and Tetra-Hedron elements.

UNIT - I:
Introduction to FEM: General description of the method, brief history of the
method, applications of the method, advantages of the finite element method,




steps in the finite element method. Types of elements; Types of forces, and
Boundary conditions.

Strain displacement, and stress- strain relations for 2-D and 3-D problems.
Equations of equilibrium and compatibility conditions for 2-D and 3-D
problems. Plane stress and plane strain situations and derivation of elasticity
matrices (D).

UNIT - II:

Finite Element Formulation: Principle of minimum potential energy,
Principle of virtual displacement, Global coordinate system, local coordinate
system, Raleigh Ritz method, Weighted Residual method- Galerkin’s method,
Boundary value problems- with one element and two elements.

Bar Elements: Shape functions, stiffness matrix for a 2- noded bar element,
axial bar subjected to point loads-constant cross section and varying cross
section bar.

UNIT - III:

Truss Elements: Transformation matrix, Stiffness matrix of truss member in
local and global axis, analysis of trusses with kinematic indeterminacy not
exceeding three.

Beam Elements: Shape functions, beam element stiffness matrix, element load
vector, and analysis of continuous beams with kinematic indeterminacy not
exceeding three.

Plane Frame elements: Element stiffness matrix in local coordinates,
Transformation or Rotation matrix, and stiffness matrix and load vector in
global coordinates.

UNIT - IV:

Displacement models: Selection of displacement models, geometric
invariance, conforming and non-conforming elements.

2-D Triangular Elements (CST) and Rectangular Elements: Determination
of strain-displacement matrix, shape functions, determination of element
stiffness and load matrices, assembling global stiffness and load matrices.
Problems with kinematic indeterminacy not exceeding three.

Iso-parametric elements: Iso-parametric concept, Iso-parametric, Sub
parametric and Super parametric elements. Gauss Quadrature of numerical
integration. Quadrilateral elements: Construction of shape functions for 4
noded and 8 noded elements, determination of stiffness matrix, and nodal load
matrices for 4noded quadrilateral element.




UNIT - V:
Axi-symmetric elements: Strain-displacement relationship, stress-strain
relationship, determination of stiffness matrix for 3-noded ring element and
load matrices for body force and surface traction.
Tetrahedron elements: Volume coordinates, Strain-displacement matrix, and
stiffness matrix.
Computer Implementation of FEM procedure, Pre-Processing, Post-
Processing.
Use of Commercial FEA software.
References:
1. David V. Hutton,” Fundamentals of Finite Element Analysis”,
McGraw Hill Education (India) Private Limited, Delhi, 2014.
2. P. N. Godbole,” Introduction to Finite Element Method”, 1. K.
International Publishing House Pvt. Ltd. New Delhi, 2013.
3. P. Seshu, “Finite Element Analysis”, Prentice Hall of India Private
Limited, New Delhi, 2010.
4. T. R. Chandrupatla and A. D. Belegundu,” Introduction to Finite
Elements in Engineering”, Prentice —Hall of India Private Limited,
New Delhi, 2009.
5. Daryl L, Logan, “4 first course in the Finite Element Method”, Third
Edition, Thomson Brook, Canada Limited, 2007.
6. R. D. Cook, R.D” Concepts and Applications of Finite Element
Analysis”, John Wiley and sons, 1981.
7. O. C. Zienkiewicz. And R. L. Taylor, “The Finite Element
Method”, Vol.1, McGraw Hill Company Limited, London, 1989.




20CE E102

ADVANCED STRUCTURAL ANALYSIS
(ELECTIVE-I)

Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks

CIE 40 Marks
Credits 3

Course Objectives: To enable the student

1.

Gain knowledge of using matrix methods of structural analysis
stiffness and flexibility methods to analyse beams and trusses
Learns the basic concepts of analyse of frames and grids using
flexibility methods.

Learns the basic concepts of analysis frames and slides using
stiffness method

Understand the concepts of beams on clastic foundations with semi
infinite and infinite lengths

Grasps the fundamentals of solving boundary value problems using
approximate methods

Course Outcomes: At the end of the course, student will be able to

I.

w

5.

UNIT-I:

Analyse continuous beams and redundant trusses using force and
displacement approaches (flexibility & stiffness approaches) of
matrix methods

Analyse rigid jointed plane frames and grids by flexibility methods.
analyse rigid jointed plane frames and grids by stiffness methods.
Applies the concepts of (beams of semi-infinite and infinite lengths)
an elastic foundation to field problems and analytical models.

Solve the boundary value problems using approximate methods.

Introduction to matrix methods of structural analysis: Static and kinematic
indeterminacies, Matrix formulations by force and displacement methods,




Analysis of continuous beams and redundant trusses by force and displacement
methods with degree redundancy and freedom not exceeding three.

UNIT- II:
Analysis of rigid jointed plane frames and grids: by Flexibility approach
with degree of redundancy not exceeding three.

UNIT- III:

Analysis of rigid jointed plane frames and grids: by Stiffness approach with
degree of freedom not exceeding three.

UNIT-1V:

Beams on elastic foundation: Introduction - Modulus of foundation and basic
equation - Beams of infinite length under concentrated and uniformly
distributed loads - Analysis of semi-infinite beams making use of functions for
infinite beams.

UNIT- V:

Boundary Value Problems (BVP): Approximate Solution of Boundary Value
Problems, Modified Galerkin Method for One-Dimensional BVP, Matrix
Formulation of the Modified Galerkin Method.

References:

L. William Weaver and James M. Gere, “Matrix Analysis Framed
Structures “, CBS, 2004.
. Devadas Menon,” Advanced Structural Analysis”, Narosa, 2009.
3. A. K. Jain, “Advanced Structural Analysis”, Nem Chand & Bros.
2015.
. R. C. Hibbler,” Structural Analysis”, Pearson, 2015.
5. P. Seshu,” Text Book of Finite Element Analysis”, PHI, 2003.




20CE E104
STRUCTURAL HEALTH MONITORING (ELECTIVE-II)

Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks

CIE 40 Marks
Credits 3

Course Objectives: To enable the student to understand the fundamental
concepts of

1. Distress in the structure.

2 Assess the health of structure. Audit for structural health monitoring
3. Static and dynamic field tests.
4

Repairs, strategies for repairs and rehabilitation methods of the
structure

5. Piezo—electric materials and other smart materials,

Course Outcomes: At the end of the course, students will be able to

L. Appraise importance of Diagnosis the distress in the structure,
develop an understanding the root causes and factors.

Assess the health of structure using static field methods.
Assess the health of structure using dynamic field tests.

Identify the locations for repairs and various repair methods, can
able to suggest rehabilitation methods for structure

S. Adapt and implement EMI technique

B

UNIT- I:
Structural Health: Factors affecting Health of Structures, Causes of Distress,
Regular Maintenance.

Structural Health Monitoring: Concepts, Various Measures, Structural Safety
in Alteration.

UNIT- 1I:
Structural Audit: Assessment of Health of Structure, Collapse and
Investigation, Investigation Management, SHM Procedures.




UNIT- III:

Static Field Testing: Types of Static Tests, Simulation and Loading Methods,
sensor systems and hardware requirements, Static Response Measurement.
UNIT-1V:

Dynamic Field Testing: Types of Dynamic Field Test, Stress History Data,
Dynamic Response Methods, Hardware for Remote Data Acquisition Systems,
Remote Structural Health Monitoring.

UNIT -V:

Introduction to Repairs and Rehabilitations of Structures: Case Studies
(Site Visits), piezo—electric materials and other smart materials, electro—
mechanical impedance (EMI) technique, adaptations of EMI technique.

References:
1. Daniel Balageas, Claus Peter Fritzen, Alfredo Gliemes,” Structural
Health Monitoring”, John Wiley and Sons, 2006.
2. Douglas E Adams,”Health Monitoring of Structural Materials and
Component Methods with Applications”, John Wiley and Sons,
2007.

3. J. P. Ou, H. Li and Z. D. Duan,”Structural Health Monitoring and
Intelligent Infrastructure, Voll", Taylor and Francis Group,
London, UK, 2006.

4. Victor Giurglutiu,” Structural Health Monitoring with Wafer Active
Sensors”, Academic Press Inc, 2007.




20ME M103
RESEARCH METHODOLOGY AND IPR

Instruction 2 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks
CIE 40 Marks
Credits 3
Objectives: To make the students to

1. Motivate to choose research as career

Formulate the research problem, prepare the research design
3. Identify various sources for literature review and data collection

report writing
. Equip with good methods to analyze the collected data
5. Know about IPR copyrights

Outcomes: At the end of the course, student will be able to

1. Define research problem, review and asses the quality of literature
from various sources

2. Improve the style and format of writing a report for technical paper/
Journal report, understand and develop various research designs

3. Collect the data by various methods: observation, interview,
questionnaires

4. Analyze problem by statistical techniques: ANOVA, F-test, Chi-
square

5. Understand apply for patent and copyrights

UNIT - I:

Research Methodology: Research Methodology: Objectives and Motivation
of Research, Types of Research, research approaches, Significance of
Research, Research Methods verses Methodology, Research Process, Criteria
of Good Research, Problems Encountered by Researchers in India, Benefits to
the society in general. Defining the Research Problem: Selection of Research
Problem, Necessity of Defining the Problem

UNIT - II:
Literature Survey Report writing: Literature Survey: Importance and
purpose of Literature Survey, Sources of Information, Assessment of Quality

Ca1)
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of Journals and Articles, Information through Internet. Report writing:
Meaning of interpretation, layout of research report, Types of reports,
Mechanics of writing a report. Research Proposal Preparation: Writing a
Research Proposal and

Research Report, Writing Research Grant Proposal

UNIT - III:

Research Design: Research Design: Meaning of Research Design, Need of
Research Design, Feature of a Good Design, Important Concepts Related to
Research Design, Different Research Designs, Basic Principles of
Experimental Design, Developing a Research Plan, Steps in sample design,
types of sample designs.

UNIT -1V:

Data Collection and Analysis: Data Collection: Methods of data collection,
importance of Parametric, non parametric test, testing of variance of two
normal population, use of Chi-square, ANOVA, Ftest, z-test

UNIT-V:

Patents and Copyright: Patent: Macro economic impact of the patent system,
Patent document, How to protect your inventions. Granting of patent, Rights
of a patent, how extensive is patent protection. Copyright: What is copyright.
What is covered by copyright. How long does copyright last? Why protect
copyright? Related Rights: what are related rights? Enforcement of Intellectual
Property Rights: Infringement of intellectual property rights, Case studies of
patents and IP Protection

References:

I. C.R Kothari, “Research Methodology, Methods & Technique”; New
Age International Publishers, 2004

2. R. Ganesan, “Research Methodology for Engineers”, MIP
Publishers, 2011

3. Y.P. Agarwal, “Statistical Methods: Concepts, Application and
Computation”, Sterling Publs., Pvt., Ltd., New Delhi, 2004.

4. AjitParulekar and Sarita D’ Souza, “Indian Patents Law — Legal &
Business Implications”; Macmillan India Itd , 2006

5. B. L.Wadehra; “Law Relating to Patents, Trade Marks, Copyright,

Designs & Geographical Indications”; Universal law Publishing
Pvt. Ltd., India 2000.




6.

P. Narayanan; “Law of Copyright and Industrial Designs”; Eastern
law House, Delhi 2010




20CE C103

STRUCTURAL DESIGN LAB

Instruction (Practical) 4 Hours per week
Duration of Semester End Examination 0 Hours
Semester End Examination 0 Marks

CIE 50 Marks

Credits 2

Course Objectives: Course Objectives: To enable the student

1.

Learn the principles of idealization of beam grids and frames for the
given plan of a building

Know the methods of calculating loads on the building elements
Grasp the concepts of Analysis of building frames manually & also
using software elements

Understand the concepts of design of building elements with a
practical approach, and also concepts of grouping the designs.
Learn the professional practices of preparing structural drawings
with good detailing.

Course Outcomes: At the end of the course, student is able to

L.

2.
3.
4

Idealize beam grids and frames for the given plan of a building
Calculate loads on building elements for a given plan

Analyse building frames using a manual method and software
Design all structural elements of a given building with a practical
approach and grouping the design.

Prepare structural drawings with good detailing, in a professional
way.

Design Project:

Design and Detailed drawing of complete G+ 3 structures: Idealization of beam
grid and frames for a given plan — Load calculations and preliminary design —
Analysis of frames using software, manual check for atleast one frame —
Design of building elements using software — grouping of members — design
of typical elements (manually) - detailing of reinforcement for various groups
of elements — preparation of structural drawings — introduction to processional
practices in drawing.




References:

I.

V. L. Shah and V. R. Karve, “lllustrated Design of Reinforced
Concrete Buildings (Design of G+3 Storeyed Buildings +
Earthquake Analysis & Design) “, Assorted Editorial; 8th edition
(2017).

SP: 34 (1987),” Handbook on Concrete Reinforcement and
Detailing”, Bureau of Indian Standards.

1S: 456 (2000),” Plain and Reinforced Concrete - Code of Practice”,
Bureau of Indian Standards.

SP: 16 (1978),”Design Aids for Reinforced Concrete to IS
456:1978",Bureau of Indian Standards.




20CE C104

ADVANCED CONCRETE LAB

Instruction (Practical) 4 Hours per week
Duration of Semester End Examination 0 Hours
Semester End Examination 0 Marks
CIE 50 Marks
Credits 2
Course Objectives: To enable the student
1. Understand the stress- strain behavior of high strength concretes
2. Assesses the correlation between cube strength cylindrical strengths,
split tensile strength and modulus of rupture of concrete
3. Knows the effect of cyclic loading on steel
4 Grasps the various procedures of conducting non-destructive tests
on existing concrete members.
5. Understand the behavior of concrete beams under flexural and shear.
6. Understands the behavior of concrete beams under torsion.

Course Outcomes: At the end of the course, student is able to

L.

Deduce the stress - strain values for a given high strength concrete
and checks its suitability for a purpose.

Interpret the correlation between the cube strength, cylindrical
strength split tensile strength And modulus of rupture and
determines any missing value among these, others being known.
Suggest suitable grade and quantity of steel for resisting cyclic
loads.

Conduct suitable non-destructive test for the condition assessment
of existing concrete members

Take proper precaution to avoid flexural and shear failures in
concrete beams

Strengthen the concrete members to resist torsion.

List of Experiments / Assignments:

L.
2.

Study of stress - strain curve of high strength concrete

Correlation between cube strength, cylinder strength, split tensile
strength and modulus of rupture.

Effect of cyclic loading on steel.

Non-Destructive testing of existing concrete members.

)
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5. Behavior of Beams under flexure, Shear
6. Torsion

References:
1. A. M. Neville,” Properties of concrete”, 5th Edition, Prentice Hall, 2012
2. M. S. Shetty, “Concrete technology”, S. Chand and Co., 2006.




20CE C105

DESIGN OF HIGH-RISE STRUCTURES

Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks

CIE 40 Marks
Credits 3

SAEF

Course Objectives:
To make the student learn:
the differences between the regular buildings and tall buildings

various structural systems usually considered for the functional design
of the tall buildings

various methods of calculation lateral forces (both wind forces and
seismic/ earth quake forces) on the tall buildings

the provisions of relevant IS codes (IS:875 - Part-3, IS:1893 - Part-1)
in calculating the lateral forces mentioned above, on tall buildings
the importance of ductility of various structural members in resisting
the seismic loads on tall buildings and the relevant provisions of the
IS code (IS: 13920) regarding the reinforcement detailing in achieving
this ductility in RCC members.

the concept of performance based design in resisting seismic forces
on tall buildings

Course Outcomes:

The students can
Understand the loads acting on the tall buildings.
Learn the concept of analysis of high rise building for wind loads
Learn the concept of analysis of high rise building for seismic loads
Learn the different structural systems for high rise buildings
Learn the assessment of nonlinear performance of the structures

Course Syllabus:

UNIT-1




Introduction:

Importance of Lateral Loads for high rise buildings, types of
foundations for tall buildings. Second order effects of gravity
loading, Creep and shrinkage in columns, Differential shortening of
columns, Floor levelling problems, Panel zone effects, P-Delta
effects

UNIT-1I

Wind Loads:

Introduction to wind loads, characteristics of wind, Computation of
wind loads on buildings as per IS code, Principles of analysis,
Introduction to Computational Fluid Dynamics, Wind Tunnel
testing.

UNIT-IIT

Seismic Loads:

Introduction to Earthquakes, Characteristics of Earthquake,
Computation of seismic loads on tall buildings — Equivalent static
load method, Response Spectrum Method. Vibration Control —
active control & passive control. Liquefaction effects, Introduction
to Time history Analysis

UNIT -1V

Structural systems:

Necessity of special structural systems for tall buildings, Structural
Systems for Steel Buildings - Braced frames, Staggered Truss
System, Eccentric Bracing System, Outtrigger & Belt truss system,
Tube Systems; Structural Systems for Concrete Buildings - shear
walls, frame tube structures, bundled tube structures; Design of
shear wall as per IS code

UNIT-V

Performance Based Design: Behavior of reinforced concrete
members in bending - moment curvature relationship; Plastic hinge,
Factors affecting rotation capacity of a section, Plastic moment -
Redistribution of moments. Pushover Analysis




Suggested Reading:

Taranath B. S., “Structural Analysis and Design of Tall Buildings”,
McGraw-Hill Book Company, 1988.

Simlu E, “Wind Effect on Structures: An Introduction to Wind
Engineering”, Wile and Sons, 1978.

Fintel, M, “Hand Book of Concrete Engineering”, Von Nostrand,
1974.

Emilio Rosenblueth, “Design of Earthquake Resistant Structures”,
Pentech Press Ltd., 1990.

Schuellar, W, “High Rise Building Structures” , John Wiley & Sons
Inc, 1977.

Bryan Stafford Smith & Alex Coull, “Tall Building Structures:
Analysis & Design”, Wiley India Pvt Ltd, 1991.

Lynn S. Beedle, “Advances in Tall Buildings”, CBS Publishers and
Distributors Delhi, 1996.




20CE C106

ADVANCED SOLID MECHANICS

Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks

CIE 40 Marks

Course objectives: To enable the student

I.

To make the students understand the concepts of elasticity and equip
them with the knowledge to independently handle the problems of
elasticity.

To enhance the competency level and develop the self-confidence
through quality assignments in theory of Elasticity and plasticity.
To inculcate the habit of researching and practicing in the field of
elasticity and plasticity.

Course Out Comes: The students

1.
2.

UNIT-I:

Will be able to solve the problems of 3-D elasticity with confidence.
Can independently work with the problems of 2-D elasticity in
Cartesian/Polar Coordinates.

Are familiarized with the use of Airy’s stress function in 2-D
problems of elasticity in Cartesian/Polar Coordinates.

Are equipped with the knowledge of various theories of torsion of
prismatic bars of various cross sections and can solve the problems
of torsion.

Will be able to solve plasticity problems in Structural engineering

Definition of stress and strain: Notation of stresses in three dimensions —
Generalized Hooks law.

General Theorems: Differential equations of equilibrium in 3-D - Equations
of Equilibrium in terms of displacements — Boundary Conditions - conditions
of compatibility - Transformation of stress components under change of co-
ordinate system.

UNIT- 1I:

Plane stress and plane strain: differential equations of equilibrium -
boundary conditions - compatibility equations




Stresses on an oblique plane — Stress Invariants - principal stresses - stress
ellipsoid - max shear stresses - Octahedral shear stress — Strain energy per unit
volume - Strain of a line element - principal strains.

UNIT- II:

Two dimensional problems in rectangular coordinates: Stress function
Applications - solution by polynomials - Saint- Venant’s principle -
determination of displacements - bending of simple beams - gravity loading.
Two dimensional problems in polar coordinates: Airy’s stress function -
general solution of two- dimensional problem in polar coordinates - stress
distribution symmetrical about an axis — Effect of hole on stress distribution in
a plate in tension, Stresses in a circular disc under diametrical loading - strain
components in polar coordinates

UNIT-1V:

Torsion of Prismatic Bars: torsion of prismatic bars - bars with elliptical
cross sections — other elementary solution - membrane analogy - torsion of
rectangular bars - solution of torsion problems by energy method - use of soap
films in solving torsion problems

UNIT- V:
Theory of Plasticity: Introduction — Idealized Stress-Strain curve, concepts
and assumptions - yield criterions — Von Mises Yield Criterion, Tresca Yield
Criterion, Plastic Stress-strain relations- Principle of Normality and plastic
potential.

References:

L. Timoshenko S. and Goodier, “Theory of Elasticity”, Mc Graw hill
Publications, 2015.

2. J.Chakraborty,” Theory of Plasticity”, Mc Graw hill Publications,
2007.

3. S. Singh, “Theory of Elasticity”, Khanna Publishers, 2003




20CE E107
REPAIR AND RETROFITTING OF STRUCTURE
(ELECTIVE-III)

Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks

CIE 40 Marks
Credits 3

Course Objectives: To enable the student

1. Gain knowledge of Distress and reasons for distress in
concrete

2. Learns the basic concepts of serviceability and durability,
corrosion etc.

3. Understand the concepts of different repair materials and
their suitability

4. Understand the fundamental principles of retrofitting and
rehabilitation

5. Learns the basic concepts of Structural health monitoring.

Course Outcomes: At the end of the course, student is able to
1. Identify reasons for distress and suggest remedial measures
2. Analyze the causes for corrosion and identify the durability
factors for the safety of structures
3. Identify and suggest various repair materials
4. Analyze and suggest the retrofitting methods
5. Identify the suitable Tests required for SHM

UNIT -1

Maintenance: Repair and rehabilitation - Facets of maintenance -
Importance of maintenance various aspects of inspection — Assessment
procedure for evaluating damaged structure - Causes of deterioration.
Repair Strategies: Causes of distress in concrete structures —
Construction and design failures - Condition assessment and distress-
diagnostic techniques - Assessment procedure for inspection and
evaluating a damaged structure.




UNIT - 11

Serviceability and durability of concrete: Quality assurance for concrete
construction - Concrete properties — Strength - Permeability — Thermal
properties and cracking. — Effects due to climate - Temperature -
Chemicals - Corrosion — Design and construction errors — Effects of
cover thickness and cracking.

UNIT - III

Materials and techniques for repair: Special concretes and mortar -
Concrete chemicals - Special elements for accelerated strength gain -
Expansive cement - Polymer concrete - Sulphur infiltrated concrete -
Ferro cement - Fibre reinforced concrete - Bacterial concrete — Rust
eliminators and polymers coating for rebars during repair — Foamed
concrete - Mortar and dry pack — Vacuum concrete - Gunite and
shotcrete

- Epoxy injection - Mortar repair for cracks - Shoring and underpinning
-Methods of corrosion protection - Corrosion inhibitors — Corrosion
resistant steels - Coating and cathodic protection.

UNIT -1V

Repair, rehabilitation and retrofitting techniques: Repairs to overcome
low member strength - Deflection - Cracking - Chemical disruption -
Weathering corrosion - Wear - Fire - Leakage and marine exposure -
Repair of structure — Common types of repairs — Repair in concrete
structures — Repairs in under water structures — Guniting — Shot create
—Underpinning - Strengthening of structures — Strengthening methods —
Retrofitting — Jacketing.

UNIT -V

Health monitoring and demolition techniques: Long term health
monitoring techniques - Engineered demolition techniques for
dilapidated structures - Use of sensors — Building instrumentation.
Suggested Reading:

1. Barry A. Richardson, “Defects and Deterioration in Buildings”, E &
FN Spon Press, London, 1991.




2. J. H. Bungey, “Testing of Concrete in Structures”, Chapman and
Hall, New York, 1989.

3. A.R. Santakumar, “Concrete Technology”, Oxford University Press,
New Delhi, 2006.

4. B.L. Gupta and Amit Gupta, ‘Maintenance and Repair of Civil
Structures”, Standard Publications, New Delhi, 2010.

5. Peter H. Emmons, “Concrete Repair and Maintenance Illustrated”,
RS Means, John Wiley & Sons, New York, 1981.

6. W.H. Ransom, “Building Failures: Diagnosis and Avoidance”, E &
FN Spon Press, London, 1992.

7. P.K. Mehta and P.J.M. Monteiro, “Concrete - Microstructure,
Properties and Materials”, McGraw-Hill, New York, 2014.

8. N. Jackson and R.K, Dhir, “Civil Engineering Materials”,
Basingstoke, Macmillan, London, 1988.




20CE E109
DESIGN OF ADVANCED CONCRETE STRUCTURES

(ELECTIVE-IV)

Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks

CIE 40 Marks
Credits 3

Course objectives: To enable the student

1.

To make the students effectively analyse and design Curved and
Deep Beams.

To enable the students understand the nuances of internal stresses
and design of Domes, and thoroughly learn the analysis and design
procedures for bunkers and silos.

To make the student attain the detailed knowledge to understand the
performance of flat slabs and design them by both DDM and EFM.
To make the students understand the structural behaviour Raft, Pile
and Machine foundations and be able to design them.

To make them understand and appreciate the importance of ductile
detailing. The student should also be able to design solid shear walls.

Course out Comes: Upon the completion of this course, the student should be

able to
1.

UNIT - I:

Analyse and Design curved and deep beam as per the field
requirements.

be able to find the stresses in domes for various loads and design
them.

With the thorough knowledge acquired during the course, the
student is able to analyzeand design Bunkers and Silos with ease.
be able to assess the structural behaviour of Raft, Pile and Machine
foundations and design them.

Gets reasonable expertise to implement ductile detailing and also
design solid shear walls.




Beams curved in plan: Introduction — Design Principles — Structural Design
of beams circular and semi-circular in plan, continuously and symmetrically
supported, rectangular in cross-section.

Deep Beams: Introduction — flexural and shear stresses in deep beams. — 1.S.
Code provisions — design of simply supported and continuous Deep beams.
UNIT - II:

Domes: Introduction - Stresses and forces in domes - design of spherical and
conical domes.

Bunkers and Silos: Introduction - Design principles and theories - IS Code
provision - design of rectangular bunkers - design of cylindrical soils.

UNIT - III:
Flat Slabs: Introduction, components, IS code provisions, Design Methods,
design for flexure and shear

UNIT-1V:

Pile foundations: Structural design of piles and pile caps.

Raft Foundations: Definitions, Types — Design of Raft foundation, flat plate
type and beam-slab type for buildings with column grids up to five by five.

UNIT - V:

Ductile Detailing: Ductile detailing of RCC beams and columns using IS:
13920 -1993 code

Design of Shear Walls: Design and Detailing of Shear Walls considering
shear wall-frame interaction in a tall RC structure subjected to seismic loading.

References:
1. N.KrishnaRaju,” Advanced Reinforced Concrete Design”, CBS
Publishers, 2005.
H.J. Shah, “Reinforced Concrete”, Charotar Publishers, 2014.
P.C.Varghese, “Advanced Reinforced Concrete Design”, PHI, 2005
4, B.C.Punmia, Ashok Kumar Jain,” Comprehensive R.C.C. Designs”,
Laxmi Pub. 2005.
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20CE A101

DISASTER MITIGATION AND MANAGEMENT
(Audit Course I and II - Common to all branches)

Instruction 2 Hours per week
Duration of Semester End Examination 2 Hours
Semester End Examination 50 Marks

CIE 0 Marks

Credits Pass/Fail

Course Objectives: To enable the student

I.

To equip the students with the basic knowledge of hazards, disasters,
risks and vulnerabilities including natural, climatic and human
induced factors and associated impacts

To impart knowledge in students about the nature, causes,
consequences and mitigation measures of the various natural
disasters

To enable the students to understand risks, vulnerabilities and human
errors associated with human induced disasters

To enable the students to understand and assimilate the impacts of
any disaster on the affected area depending on its position/ location,
environmental conditions, demographic, etc.

To equip the students with the knowledge of the chronological
phases ina disaster management cycle and to create awareness about
the disaster management framework and legislations in the context
of national and global conventions

Course Outcomes: At the end of the course the student

I.

Ability to analyse and critically examine existing programs in
disaster management regarding vulnerability, risk and capacity at
different levels

Ability to understand and choose the appropriate activities and tools
and set up priorities to build a coherent and adapted disaster
management plan

Ability to understand various mechanisms and consequences of
human induced disasters for the participatory role of engineers in
disaster management

To understand the impact on various elements affected by the
disaster and to suggest and apply appropriate measures for the same

\105/



5. Develop an awareness of the chronological phases of disaster
preparedness, response and relief operations for formulating
effective disaster management plans and ability to understand
various participatory approaches/strategies and their application in
disaster management

UNIT-I:

Introduction: Basic definitions- Hazard, Disaster, Vulnerability, Risk,
Resilience, Mitigation, Management; classification of types of disaster- Natural
and manmade; International Decade for natural disaster reduction (IDNDR);
International strategy for disaster reduction (ISDR), National disaster
management authority

(NDMA).

UNIT-II:

Natural Disasters: Hydro meteorological disasters: Causes, Early warning
systems- monitoring and management, structural and non-structural measures
for floods, drought and Tropical cyclones; Geographical based disasters:
Tsunami generation, causes, zoning, Early warning systems- monitoring and
management, structural and non-structural mitigation measures for
carthquakes, tsunami, landslides, avalanches and forest fires. Case studies
related to various hydro meteorological and geographical based disasters.

UNIT- 1I:

Human induced hazards: Chemical disaster- Causes, impacts and mitigation
measures for chemical accidents, Risks and control measures in a chemical
industry, chemical disaster management; Case studies related to various
chemical industrial hazards eg: Bhopal gas tragedy; Management of chemical
terrorism disasters and biological disasters; Radiological Emergencies and case
studies; Case studies related to major power break downs, fire accidents, traffic
accidents, oil spills and stampedes, disasters due to double cellar construction
in multistoreyed buildings.

UNIT- IV: Disaster Impacts: Disaster impacts- environmental, physical,
social, ecological, economical, political, etc.; health, psycho-social issues;
demographic aspects- gender, age, special needs; hazard locations; global and
national disaster trends; climate change and urban disasters.

UNIT- V:

Cop>




Concept of Disaster Management: Disaster management cycle — its phases;
prevention, mitigation, preparedness, relief and recovery; risk analysis,
vulnerability and capacity assessment; Post-disaster environmental
responsewater, sanitation, food safety, waste management, disease control;
Roles and responsibilities of government, community, local institutions, NGOs
and other stakeholders; Policies and legislation for disaster risk reduction, DRR
programmes in India and the activities of National Disaster Management
Authority.
References:
1. Pradeep Sahni, ” Disaster Risk Reduction in South Asia”, Prentice
Hall, 2003.
2. B. K. Singh,” Handbook of Disaster Management: techniques &
Guidelines”, Rajat Publication, 2008.
3. Ministry of Home Affairs”. Government of India, “National disaster
management plan, Part I and 11",
4. K. K. Ghosh,” Disaster Management”, APH Publishing
Corporation, 2006.

5. http://www.indiaenvironmentportal.org.in/files/file/
disaster management_indial.pdf

6. http://www.ndmindia.nic.in/ (National Disaster management in
India, Ministry of Home Affairs)

7. Hazards, Disasters and your community: A booklet for students and

the community, Ministry of home affairs.




20CE C107

MODEL TESTING LAB
Instruction (Practical) 4 Hours per week
Duration of Semester End Examination 0 Hours
Semester End Examination 0 Marks
CIE 50 Marks
Credits 2

Course Objectives: To enable the student to

1.
2.

Learn to estimate natural frequencies and mode shapes of a beam.
Understand the evaluation process of dynamic response of a building
model using shake table / mini shake table

Learn to compute the response of building models to wind loads,
using wind tunnel set up.

Know the pattern of deflection and cracking in RC slab elements and
portal frames under gravity loading.

Understands the use of Piezo electric sensors in the determination of
vibration characteristics of a beam

Course Outcomes: At the end of the course, student is able to 1.

2.

Estimate the natural frequencies and mode shapes of a beam.

Evaluate the dynamic response of a building model using shake table
/ mini shake table set up.

Evaluate the response of building models under wind loads, using
wind tunnel setup.

Determine the pattern of deflection and cracks in RC slab elements
and portal frames, under static loading.

Use Piezoelectric sensor for the determination of vibration
characteristics of a beam.

List of Experiments:

I.
2.

Estimation of natural frequencies and mode shapes of a beam.
Evaluation of dynamic response of building model using shake table
set up.

Evaluation of response of building models subjected to wind loads
using wind tunnel set up.

Deflections and crack pattern study of RC slab elements subjected
to static loading.

)
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Deflections and crack patterns in portal frame subjected to gravity
loading.

Demonstration of use of Piezoelectric Sensors for the determination
of Vibration Characteristics of a beam




20CE C108

NUMERICAL ANALYSIS LAB

Instruction (Practical) 4 Hours per week
Duration of Semester End Examination 0 Hours
Semester End Examination 0 Marks
CIE 50 Marks
Credits 2
Course Objectives: To enable the student
1. Find Roots of non-linear equations by Bisection method and
Newton’s method.
2. Do curve fitting by least square approximations
3. Solve the system of Linear Equations using Gauss - Elimination/
Gauss
- Seidal Iteration/ Gauss - Jordan Method
4. To Integrate Numerically Using Trapezoidal and Simpson’s Rules
5. To Find Numerical Solution of Ordinary Differential Equations by
Euler’s Method, Runge- Kutta Method.
6. Apply computational methods in engineering using MAT Lab

program

Course Outcomes: At the end of the course, student is able to

I.
2.
3.

bl

To find roots of non linear equations by using numerical methods
To know how to fit the given data in different curves

To know how to solve system of linear equations by using direct and
indirect methods

To know how to integrate by using numerical methods

To find solution of first order ODE by numerical methods

To know how to apply computational methods in engineering by
using MAT Lab program

List of Programmes

1.

2.
3.
4

Find the Roots of Non-Linear Equation Using Bisection Method.
Find the Roots of Non-Linear Equation Using Newton’s Method.
Curve Fitting by Least Square Approximations.

Solve the System of Linear Equations Using Gauss - Elimination
Method.




A A I

Solve the System of Linear Equations Using Gauss - Seidal Iteration
Method.

Solve the System of Linear Equations Using Gauss - Jordan Method.
Integrate numerically using Trapezoidal Rule.

Integrate numerically using Simpson’s Rules.

Numerical Solution of Ordinary Differential Equations by Euler’s
Method.

Numerical Solution of Ordinary Differential Equations by
RungeKutta Method.

References:

I.

RudraPratap,” Getting started with MATLAB: A quick Introduction
Jfor Scientists and Engineers”, Oxford University press, 2010.
Grewal B. S,” Numerical Methods in Engineering and Science with
Programs in C, C++ & MATLAB”, Khanna Publishers 2014.

Dukkipati Rao V, “Applied Numerical Methods using MATLAB”,
New Age International Pvt. Ltd. Publishers, 2011.




20CE C109

MINI PROJECT WITH SEMINAR

Instruction 4 Hours per week
CIE 50 Marks
Credits 2

Outcomes: Students are able to

I.

Formulate a specific problem and give solution.

2. Develop model/models either theoretical/practical/numerical form.
3. Solve, interpret/correlate the results and discussions.
4. Conclude the results obtained.
5. Write the documentation in standard format.
Guidelines:

As part of the curriculum in the II- semester of the programme each
students shall do a mini project, generally comprising about three
to four weeks of prior reading, twelve weeks of active research, and
finally a presentation of their work for assessment.

Each student will be allotted to a faculty supervisor for mentoring.
Mini projects should present students with an accessible challenge
on which to demonstrate competence in research techniques, plus the
opportunity to contribute something more original.

Mini projects shall have inter disciplinary/ industry relevance.

The students can select a  mathematical modelling
based/Experimental investigations or Numerical modeling.

All the investigations are clearly stated and documented with the
reasons/explanations.

The mini-project shall contain a clear statement of the research
objectives, background of work, literature review, techniques used,
prospective deliverables, and detailed discussion on results,
conclusions and references.

Department committee: Supervisor and two faculty coordinators

Guidelines for awarding marks (CIE): Max. Marks: 50
Evaluation | Max Evaluation Criteria / Parameter
by .Marks
) 20 Progress and Review
Supervisor
05 Report
)
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Department
Committee

05 Relevance of the Topic
05 PPT Preparation

05 Presentation

05 Question and Answers
05 Report Preparation




20CE E115

DESIGN OF BRIDGES
(ELECTIVE-V)

Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks

CIE 40 Marks
Credits 3

Course Objectives: To impart the knowledge in various design principles of
Bridge Engineering,

L.

The student should be able to design simple bridges individually and
be effective contributor in design groups while working on large
projects.

To make the student conversant with the latest developments in the
field of bridge engineering.

The student should have a fair familiarity with Indian codes and
codes of other countries.

Course Outcomes:

1.

UNIT - I:

Attains ability to design slab and T beam bridges and gets well versed
with lateral load distribution for T girders.

Acquires sound knowledge about various structural actions of box
girder bridges . He also gets the ability to analyse box girders

Using some approximate methods and design single cell box girder
bridges.

Gets thorough knowledge in Railway loadings and can design both
Plate girder and Truss girder bridges with ease and efficiency.

The student gets comprehensive idea about long span flexible bridges
and the problems associated with them. He gets to know the

Wind effects and the importance of aerodynamic stability. He also
will be able to design elastomeric bearings for bridges.

The student gets a clear understanding of bridge foundations and also
acquires knowledge about various construction techniques.

Introduction: Types of bridges — Materials of construction, Planning and
layout, Hydraulic design, Provisions of IRC-6 and IRC-21, Design of slab
bridges, Design of T-girder bridges, Lateral load distribution in T-beam slab

)
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bridges — Courbon’s method, Guyon Massenet method — Design of slabs
subjected to concentration loads using Pigeaud’s curves.

UNIT - 1I:

Box girder bridges — various structural actions, Methods of analysis, Beams on
elastic foundation method, grillage method and space frame analysis, Shear lag
and Edge stiffing effects — Provisions of IRC-18 and IRC-21, Design of simply
supported single cell PSC box girder bridge.

UNIT - III:

Steel bridges and composite bridges - Bridge rules and Bridge code of RDSO,
Truss girder steel railway bridges — Design of stringer beams, cross girders and
truss system, Wind load effects Design of composite bridges as per IRC-22

UNIT -1V:

Long span flexible bridges — suspension bridges and cable stayed bridges —
stiffening girders and stress, towers, cables — Importance of wind and
acrodynamic stability. Bearings — Types of bearing, Design of elastomeric
bearings

UNIT - V:

Sub structure — Piers and towers — Types of forces, Stability analysis of solid
type piers, Types of bridge foundations and their design principles,
Construction techniques — Cast in-situ, Prefabricated, Incremental launching
and Free cantilever construction techniques.

References:

I. Wai-Fah Chen LianDuan , “Bridge Engineering Handbook”,, CRC
Press, USA, 2000

2. R. M. Barker and J. A. Puckett, John Wiley & Sons, “Design of
Highway Bridges”, New York, 1997

3. P. P. Xanthakos, John Wiley & Sons, “Theory and Design of
Bridges”, New York, 1994

. Raja Gopalan, “Bridge Superstructure” — Narosa Publishing —2010.

5. N. KrishnamRaju, “Design of Bridges” Oxford and IBH Publishing
—2010.

6. Johnson Victor, “Essentials of Bridge Engineering”, Oxford & IBH
Publishers, Sixth edition 2018.




20CS 0101
BUSINESS ANALYTICS (OPEN ELECTIVE — Common to All

Branches)
Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks
CIE 40 Marks
Credits 3

Course Objectives: The main objectives of this course are to

1.

Understanding the basic concepts of business analytics and
applications

Study various business analytics methods including predictive,
prescriptive and prescriptive analytics

Prepare the students to model business data using various data
mining, decision making methods

Course Outcomes: After completion of the course, students will be able

l.
2.

Unit-I:

To understand the basic concepts of business analytics

Identify the application of business analytics and use tools to
analyze business data

Become familiar with various metrics, measures used in business
analytics

Illustrate various descriptive, predictive and prescriptive methods
and techniques

Model the business data using various business analytical methods
and techniques

Introduction to Business Analytics: Introduction to Business Analytics, need
and science of data driven (DD) decision making, Descriptive, predictive,
prescriptive analytics and techniques, Big data analytics, Web and Social
media analytics, Machine Learning algorithms, framework for decision
making, challenges in DD decision making and future.

Unit-11:

Descriptive Analytics: Introduction, data types and scales, types of
measurement scales, population and samples, measures of central tendency,




percentile, decile and quadrille, measures of variation, measures of shape-
skewness, data visualization

Unit-III:

Forecasting Techniques: Introduction, time-series data and components,
forecasting accuracy, moving average method, single exponential smoothing,
Holt’s method, Holt-Winter model, Croston’s forecasting method, regression
model for forecasting, Auto regression models, auto-regressive moving
process, ARIMA, Theil’s coefficient

Unit-IV:
Decision Trees: CHAID, Classification and Regression tree, splitting criteria,
Ensemble and method and random forest. Clustering: Distance and similarity
measures used in clustering, Clustering algorithms, K-Means and Hierarchical
algorithms, Prescriptive Analytics- Linear Programming(LP) and LP model
building,

Unit-V:

Six Sigma: Introduction, introduction, origin, 3-Sigma Vs Six-Sigma process,
cost of poor quality, sigma score, industry applications, six sigma measures,
DPMO), yield, sigma score, DMAIC methodology, Six Sigma toolbox

References:
1. U Dinesh Kumar, “Data Analytics”, Wiley Publications, 1% Edition,
2017

2. Marc J. Schniederjans, Dara G. Schniederjans, Christopher M.
Starkey, “Business analytics Principles, Concepts, and Applications
with SAS”, Associate Publishers, 2015

3. S. Christian Albright, Wayne L. Winston, “Business Analytics -
Data Analysis and Decision Making”, 5th Edition, Cengage, 2015

Web Resources:
1. https://onlinecourses.nptel.ac.in/noc18-mgl 1 /preview
2. https://nptel.ac.in/courses/110105089/




20EE 0101
WASTE TO ENERGY (OPEN ELECTIVE — Common to All

Branches)

Instruction 3 Hours per week
Duration of Semester End Examination 3 Hours
Semester End Examination 60 Marks
CIE 40 Marks
Credits 3
Course objectives: To make the students to

l. To know the various forms of waste

2. To understand the processes of Biomass Pyrolysis.

3. To learn the technique of Biomass Combustion.

Course outcomes: After completion of this course, students will be able to:
1. Understand the concept of conservation of waste

2. Identify the different forms of wastage
3. Chose the best way for conservation to produce energy from waste
4. Explore the ways and means of combustion of biomass
5. Develop a healthy environment for the mankind
UNIT-1

Introduction to Energy from Waste: Classification of waste as fuel — Agro
based, Forest residue, Industrial waste - MSW — Conversion devices —
Incinerators, gasifiers, digestors

UNIT-I1

Biomass Pyrolysis: Pyrolysis — Types, slow fast — Manufacture of charcoal —
Methods - Yields and application — Manufacture of pyrolytic oils and gases,
yields and applications.

UNIT-III
Biomass Gasification: Gasifiers — Fixed bed system — Downdraft and updraft
gasifiers — Fluidized bed gasifiers — Design, construction and operation —
Gasifier burner arrangement for thermal heating — Gasifier engine arrangement
and electrical power — Equilibrium and kinetic consideration in gasifier
operation.

UNIT-IV




Biomass Combustion: Biomass stoves — Improved chullahs, types, some
exotic designs, Fixed bed combustors, Types, inclined grate combustors,
Fluidized bed combustors, Design, construction and operation - Operation of
all the above biomass combustors.

UNIT-V

Biogas: Properties of biogas (Calorific value and composition) - Biogas plant
technology and status - Bio energy system - Design and constructional features
- Biomass resources and their classification - Biomass conversion processes
Thermo chemical conversion - Direct combustion - biomass gasification
pyrolysis and liquefaction - biochemical conversion - anaerobic digestion -
Types of biogas Plants — Applications - Alcohol production from biomass - Bio
diesel production - Urban waste to energy conversion - Biomass energy
programme in India.

References:
1. Desai, Ashok V.,” Non-Conventional Energy”, Wiley Eastern Ltd.,
1990.

2. Khandelwal, K. C. andMahdi, S. S., Biogas Technology - A Practical
Hand Book”, Vol.I &ll, Tata McGraw Hill Publishing Co. Ltd.,
1983.

3. Challal, D. S, “Food, Feed and Fuel from Biomass”, IBH Publishing
Co. Pvt. Ltd., 1991.

4. C. Y. WereKo-Brobby and E. B. Hagan,” Biomass Conversion and
Technology”, John Wiley & Sons, 1996.




20CE C110
DISSERTATION PHASE-I

Instruction 20 Hours per week
Duration of Semester End Examination 0 Hours

Semester End Examination 0 Marks

CIE 100 Marks

Credits 10

Course Outcomes: At the end of the course:

1. Students will be exposed to self-learning various topics.

2. Students will learn to survey the literature such as books, national/
international refereed Journals and contact resource persons for the
selected topic of research.

3. Students will learn to write technical reports.

4. Students will develop oral and written communication skills to
present. 5. Student will defend their work in front of technically
qualified audience.

Guidelines:

The Project work will preferably be a problem with research potential and should
involve scientific research, design, generation/collection and analysis of data,
determining solution andmust preferably bring out the individual contribution.
Seminar should be based on the area in which the candidate has undertaken the
dissertation work.

The CIE shall include reviews and the preparation of report consisting of a detailed
problem statement and a literature review. The preliminary results (if available) of the
problem may also bediscussed in the report.

The work has to be presented in front of the committee consists ofHead, Chairperson-
BoS, Supervisor and Project coordinator.

The candidate has to be in regular contact with his supervisor and thetopic of dissertation
must be mutually decided by the guide and student.

Articulation Matrix

COs PO1 PO2 PO3 PO4
co1 3 1 3 -
co2 2 2 2 1
co3 - 3 - 2
co4 - 3 - 2
Cco5 3 2 2 2
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Note: Department committee has to assess the progress of the student for every

Guidelines for the award of Marks: Max. Marks: 100
Evaluation Max Evaluation Criteria / Parameter
by .Marks

30 Project Status / Review(s)
Supervisor

20 Report
Department 10 Relevance of the Topic
Committee 10 PPT Preparation(s)

10 Presentation(s)

10 Question and Answers

10 Report Preparation

two weeks.
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CHAITANYA BHARATHI INSTITUTE OF TECHNOLOGY (A)
SCHEME OF INSTRUCTION AND EXAMINATION
ME (STRUCTURAL ENGINEERING)
(With effect from the academic year 2020-21)

SEMESTER - IV

Scheme of L
I . Scheme of Examination
nstruction
Course Title of the Hours per week | Duratio| Maximum )
S. No Code Course n Of.‘ Marks Credits
SEE in
L | T| p | Hous| CIE | SEE
PRACTICALS
Dissertation
1 20CE Phase-II 0 0| 32 - 100 100 16
CIl11
TOTAL 0 0| 32 - 100 100 16
L: Lecture T: Tutorial P: Practical

CIE - Continuous Internal Evaluation SEE - Semester End Examination




20CE C111

DISSERTATION PHASE-II

Instruction 32 Hours per week
Duration of Semester End Examination Viva
Semester End Examination 100 Marks
CIE 100Marks
Credits 16

Course Outcomes: At the end of the course

1.

Students will be able to use different experimental techniques and
will be able to use different software/ computational/analytical tools.
Students will be able to design and develop an experimental set up/
equipment/test rig.

Students will be able to conduct tests on existing set ups/equipment’s
and draw logical conclusions from the results after analyzing them.
Students will be able to either work in a research environment or in
an industrial environment.

Students will be conversant with technical report writing and will be
able to present and convince their topic of study to the engineering
community.

Articulation Matrix

COs | POl PO2 PO3 PO4
COl 3 2 3 2
CcO2 2 2 3 2
CO3 2 1 3 2
CO4 3 2 3 2
CO5 3 3 2 2

Guidelines:

It is a continuation of Project work started in semester I11.
The student has to submit the report in prescribed format and also present a

seminar.

The dissertation should be presented in standard format as provided by the

department.

The candidate has to prepare a detailed project report consisting of introduction
of the problem, problem statement, literature review, objectives of the work,
methodology (experimental set up or numerical details as the case may be) of
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solution and results and discussion.

The report must bring out the conclusions of the work and future scope for the
study. The work has to be presented in front of the examiners panel consisting
of an approved external examiner, an internal examiner (HoD and BoS Chair
Person) guide/co-guide.

The candidate has to be in regular contact with his/her guide/coguide.

Guidelines for awarding marks in CIE:

Max. Marks: 100

Evaluation by Max .Marks Evaluation Criteria / Parameter
Department 05 Review 1
Review 10 Review 2
Committee 10 Review 3
15 Final presentation with the draft copy of the report
reportstandard format
10 Submission of the report in a standard format
Supervisor 10 Regularity and Punctuality
10 Work Progress
10 Quality of the work which may lead to publications
10 Analytical / Programming / Experimental
Skills Preparation
10 Report preparation in a standard format

Guidelines for awarding marks in SEE: (Max. Marks: 100) Max. Marks: 100

Evaluation by Max .Marks Evaluation Criteria / Parameter
20 Power Point Presentation
External and 40 Quality of thesis and evaluation
Internal 20 Quality of the project
Examiner(s) -
together Innovations
Applications
Live Research Projects
Scope for future study
Application to society
20 Viva-Voce
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AUDIT COURSES

20EG A101
ENGLISH FOR RESEARCH PAPER WRITING
(Audit Course I and II - Common to all branches)
Instruction 2 Hours per week
Duration of Semester End Examination 2 Hours
Semester End Examination 50 Marks
Continuous Internal Evaluation 0 Marks
Credits Pass/Fail

Course Objectives: The Course will introduce the students to
1. To understand the nuances of language and vocabulary in writing a
Research Paper.

2. To develop the content, structure and format of writing a research
paper.

3. To enable the students to produce original research papers without
plagiarism.

Course Outcomes: After successful completion of the course, the students

will be able to

Interpret the nuances of research paper writing.

Differentiate the research paper format and citation of sources.

To review the research papers and articles in a scientific manner.

Avoid plagiarism and be able to develop their writing skills in

presenting the research work.

5. Create a research paper and acquire the knowledge of how and where
to publish their original research papers.

N R S

Articulation Matrix
COs PO1 PO2 PO3 PO4

COl1 -- 3 1 -
CO2 -- 3 1 -
CO3 1 3 1 -
CO4 -- 3 1 --
CO5 -- 3 1 1




UNIT -1:

Academic Writing

Meaning & Definition of a research paper— Purpose of a research paper — Scope
— Benefits — Limitations — outcomes.

UNIT-II:

Research Paper Format

Title — Abstract — Introduction — Discussion — Findings — Conclusion — Style of
Indentation — Font size/Font types — Indexing — Citation of sources.

UNIT -III:

Research Methodology

Methods (Qualitative — Quantitative) Review of Literature. Criticizing,
Paraphrasing & Plagiarism.

UNIT-1V:

Process of Writing a research paper

Choosing a topic - Thesis Statement — Outline — Organizing notes - Language
of Research — Word order, Paragraphs — Writing first draft-Revising/Editing -
The final draft and proof reading.

UNIT-V:

Research Paper Publication

Reputed Journals — National/International — ISSN No, No. of volumes, Scopus
Index/UGC Journals — Free publications - Paid Journal publications— /
Advantages/Benefits

References:
1. C. R Kothari, Gaurav, Garg, Research Methodology Methods and
th

Techniques, New Age International Publishers. 4 Edition.

2. Day R (2006) “How to Write and Publish a Scientific Paper”,
Cambridge University Press

3. MLA “Hand book for writers of Research Papers”, East West Press

th
Pvt. Ltd, New Delhi, 7 Edition.

4, LauriRozakis, Schaum’s, “Quick Guide to Writing Great Research
Papers”, Tata McGraw Hills Pvt. Ltd, NewDelhi.

Online Resources:
1. NPTEL:https://onlinecourses.nptel.ac.in/noc18_mgl3/preview
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20CE A101

DISASTER MITIGATION AND MANAGEMENT
(Audit Course I and II - Common to all branches)

Instruction 2 Hours per week
Duration of Semester End Examination 2 Hours
Semester End Examination 50 Marks

CIE 0 Marks

Credits Pass/Fail

Course Objectives: To enable the student

1.

To equip the students with the basic knowledge of hazards, disasters,
risks and vulnerabilities including natural, climatic and human
induced factors and associated impacts

To impart knowledge in students about the nature, causes,
consequences and mitigation measures of the various natural
disasters

To enable the students to understand risks, vulnerabilities and human
errors associated with human induced disasters

To enable the students to understand and assimilate the impacts of
any disaster on the affected area depending on its position/ location,
environmental conditions, demographic, etc.

To equip the students with the knowledge of the chronologicalphases
ina disaster management cycle and to create awareness aboutthe
disaster management framework and legislations in the context of
national and global conventions

Course Outcomes: At the end of the course the student

1.

Ability to analyse and critically examine existing programs in
disaster management regarding vulnerability, risk and capacity at
different levels

Ability to understand and choose the appropriate activities and tools
and set up priorities to build a coherent and adapted disaster
management plan

Ability to understand various mechanisms and consequences of
human induced disasters for the participatory role of engineers in
disaster management

To understand the impact on various elements affected by the
disaster and to suggest and apply appropriate measures for the same



5. Develop an awareness of the chronological phases of disaster
preparedness, response and relief operations for formulating
effective disaster management plans and ability to understand
various participatory approaches/strategies and their application in
disaster management

Articulation Matrix

COs POl PO2 PO3 PO4
COl 2 1 2 2
CO2 2 1 2 2
CO3 1 1 2 2
CO4 2 1 2 2
CO5 2 1 2 2

UNIT-1I:

Introduction: Basic definitions- Hazard, Disaster, Vulnerability, Risk,
Resilience, Mitigation, Management; classification of types of disaster- Natural
and manmade; International Decade for natural disaster reduction (IDNDR);
International strategy for disaster reduction (ISDR), National disaster
management authority

(NDMA).

UNIT- 11:

Natural Disasters: Hydro meteorological disasters: Causes, Early warning
systems- monitoring and management, structural and non-structural measures
for floods, drought and Tropical cyclones; Geographical based disasters:
Tsunami generation, causes, zoning, Early warning systems- monitoring and
management, structural and non-structural mitigation measures for earthquakes,
tsunami, landslides, avalanches and forest fires. Case studiesrelated to various
hydro meteorological and geographical based disasters.

UNIT- 111:

Human induced hazards: Chemical disaster- Causes, impacts and mitigation
measures for chemical accidents, Risks and control measures in a chemical
industry, chemical disaster management; Case studies related to various
chemical industrial hazards eg: Bhopal gas tragedy; Management of chemical
terrorism disasters and biological disasters; Radiological Emergencies and case
studies; Case studies related to major power break downs, fire accidents, traffic
accidents, oil spills and stampedes, disasters due to double cellar construction
in multistoreyed buildings.


Highlight

Highlight


UNIT- IV: Disaster Impacts: Disaster impacts- environmental, physical,
social, ecological, economical, political, etc.; health, psycho-social issues;
demographic aspects- gender, age, special needs; hazard locations; global and
national disaster trends; climate change and urban disasters.

UNIT-V:

Concept of Disaster Management: Disaster management cycle — its phases;
prevention, mitigation, preparedness, relief and recovery; risk analysis,
vulnerability and capacity assessment; Post-disaster environmental
responsewater, sanitation, food safety, waste management, disease control;
Roles and responsibilities of government, community, local institutions, NGOs
and other stakeholders; Policies and legislation for disaster risk reduction, DRR
programmes in India and the activities of National Disaster Management
Authority.
References:
1. Pradeep Sahni, ” Disaster Risk Reduction in South Asia”, Prentice
Hall, 2003.
2. B. K. Singh,” Handbook of Disaster Management: techniques &
Guidelines”, Rajat Publication, 2008.
3. Ministry of Home Affairs”. Government of India, “National disaster
management plan, Part I and 11",
4. K. K. Ghosh,” Disaster Management”, APH Publishing
Corporation, 2006.

5. http://www.indiaenvironmentportal.org.in/files/file/
disaster management indial.pdf

6. http://www.ndmindia.nic.in/ (National Disaster management in
India, Ministry of Home Affairs)

7. Hazards, Disasters and your community: A booklet for students and

the community, Ministry of home affairs.
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20EE A101
SANSKRIT FOR TECHNICAL KNOWLEDGE

(Audit Course I and IT - Common to all branches)

Instruction 2 Hours per week
Duration of Semester End Examination 2 Hours
Semester End Examination 50 Marks
Continuous Internal Evaluation 0 Marks
Credits Pass/Fail
Course Objectives: To enable the student
1. To get a working knowledge in illustrious Sanskrit, the scientific
language in the world
2. To make the novice Learn the Sanskrit to develop the logic in
mathematics, science & other subjects
3. To explore the huge knowledge from ancient Indian literature

Course Outcomes: After completion of this course, students will be able to:

1. Develop passion towards Sanskrit language

2. Decipher the latent engineering principles from Sanskrit literature 3.
Correlates the technological concepts with the ancient Sanskrit
history.
Develop knowledge for the technological progress

5. Explore the avenue for research in engineering with aid of Sanskrit

Articulation Matrix

COs PO1 PO2 PO3 PO4
COl -- -- -- -
CO2 - -- 1

CO3 -- -- 1 1
CO4 1 -- 1 1
COs 1 -- 1 1

UNIT-I:

Introduction to Sanskrit language: Sanskrit Alphabets-vowels-
consonantssignificance of Amarakosa-parts of speech-Morphology-creation of
new wordssignificance of synonyms-sandhi-samasa-sutras-active and passive
voice-Past/  Present/Future Tense-syntax-Simple Sentences (elementary
treatment only)



UNIT-II:

Role of Sanskrit in Basic sciences: Brahmagupthas lemmas (second degree
indeterminate equations), sum of squares of n-terms of AP- sulba_sutram or
baudhayana theorem (origination of pythogorous theorem)-value of
pieMadhava’s sine and cosine theory (origination of Taylor’s series).

The measurement system-time-mass-length-temp, Matter -elasticity-optics-
speed of light (origination of michealson and morley theory).

UNIT-III:

Role of Sanskrit in Engineering-I (Civil, Mechanical, Electrical and
Electronics Engineering):

Building construction-soil testing-mortar-town planning-Machine
definitioncrucible-furnace-air blower- Generation of electricity in a cell-
magnetism-Solar  system-Sun: The source of energy, the -earth-
Pingalachandasutram (origination of digital logic system)

UNIT-1V:

Role of Sanskrit in Engineering-II (Computer Science Engineering &
Information Technology): Computer languages and the Sanskrit
languagescomputer command words and the vedic command words-analogy of
pramana in memamsa with operators in computer language-sanskrit analogy of
physical sequence and logical sequence, programming.

UNIT-V:

Role of Sanskrit in Engineering-III (Bio-technology and Chemical
Engineering): Classification of plants-plants, the living-plants have senses-
classification of living creatures

Chemical laboratory location and layout-equipment-distillation
vesselkosthiyanthram-

References:
L. M Krishnamachariar, “History of Classical Sanskrit Literature”,
TTD Press, 1937.
2. MR. Kale, “A Higher Sanskrit Grammar: For the Use of School and
College Students”, Motilal Banarsidass Publishers, ISBN-13:
9788120801783, 2015

3. KapailKapoor,”Language, Linguistics and Literature: The Indian
Perspective”, ISBN-10: 8171880649, 1994,
4. “Pride of India, Samskrita Bharati Publisher”, ISBN: 81-87276-27-

4,2007
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5. ShriRamaVerma, “Vedas the source of ultimate science”, Nag
publishers, ISBN:81-7081-618-1, 2005



20EC A101

VALUE EDUCATION
(Audit Course I and IT - Common to all branches)

Instruction 2 Hours per week
Duration of Semester End Examination 2 Hours
Semester End Examination 50 Marks
Continuous Internal Evaluation 0 Marks

Credits Pass/Fail

Course Objectives: This course aims to

1.

Understand the need and importance of Values for self-development
and for National development.

Imbibe good human values and Morals

Cultivate individual and National character.

Course outcomes: After completion of the Course, Students will be able to

1.
2.

Gain necessary Knowledge for self-development

Learn the importance of Human values and their application in day
to day professional life.

Appreciate the need and importance of interpersonal skills for
successful career and social life

Emphasize the role of personal and social responsibility of an
individual for all-round growth.

Develop a perspective based on spiritual outlook and respect women,
other religious practices, equality, non-violence and universal
brotherhood.

Articulation Matrix

COs

POl PO2 PO3 PO4

COl1

CO2

CO3

CO4

CO5

1
i
1
i
—_—
—_| = == =

UNIT I:

Human Values, Ethics and Morals: Concept of Values, Indian concept of
humanism, human values; Values for self-development, Social values,
individual attitudes; Work ethics, moral and non- moral behaviour, standards
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and principles based on religion, culture and tradition.

UNIT II:

Value Cultivation, and Self-management: Need and Importance of
cultivation of values such as Sense-of Duty, Devotion to work, Self-reliance,
Confidence, Concentration, Integrity & discipline, and Truthfulness.

UNIT III:

Spiritual outlook and social values: Personality and Behavior, Scientific
attitude and Spiritual (soul) outlook; Cultivation of Social Values Such as
Positive Thinking, Punctuality, Love & Kindness, Avoiding fault finding in
others, Reduction of anger, forgiveness, Dignity of labour, True friendship,
Universal brotherhood and religious tolerance.

UNIT IV:

Values in Holy Books : Self-management and Good health; and internal &
external Cleanliness, Holy books versus Blind faith, Character and
Competence, Equality, Nonviolence, Humility, Role of Women.

UNIT V:

Dharma, Karma and Guna: Concept of soul; Science of Reincarnation,
Character and Conduct, Concept of Dharma; Cause and Effect based Karma
Theory; The qualities of Devine and Devilish; Satwic, Rajasic and
Tamasicgunas.

References:
1. Chakroborty, S.K. “Values & Ethics for organizations Theory and
practice”, Oxford University Press, New Delhi, 1998.
2. Jaya DayalGoyandaka, “Srimad Bhagavad Gita”, withSanskrit
Text”, Word meaning and Prose meaning, Gita Press, Gorakhpur,
2017.
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20EG A102

INDIAN CONSTITUTION AND FUNDAMENTAL RIGHTS
(Audit Course I and IT -Common to all branches)

Instruction 2 Hours per week
Duration of Semester End Examination 2 Hours
Semester End Examination 50 Marks
Continuous Internal Evaluation 0 Marks
Credits Pass/Fail
Course Objectives: The course will introduce the students to
1. The history of Indian Constitution and its role in the Indian
democracy.
2. Address the growth of Indian opinion regarding modern Indian

intellectuals’ constitutional role and entitlement to civil andeconomic
rights as well as the emergence of nationhood in the earlyyears of
Indian nationalism.

3. Have knowledge of the various Organs of Governance and Local
Administration.

Course Outcomes: After successful completion of the course he students
will be able to
1. Understand the making of the Indian Constitution and its features.
2. Understand the Rights of equality, the Right of freedom and the
Right to constitutional remedies.

3. Have an insight into various Organs of Governance - composition
and functions.

4. Understand powers and functions of Municipalities, Panchayats and
Co-operative Societies.

5. Understand Electoral Process, special provisions.

Articulation Matrix’s

COs PO1 PO2 PO3 PO4
co1 - - - 1
co2 - - - 1
co3 - - - 1
co4 - - - 1
cos - - - 1




UNIT-I:

History of making of the Indian constitutions: History, Drafting Committee
(Composition &Working).

Philosophy of the Indian Constitution: Preamble, Salient Features.

UNIT-II:
Contours of Constitutional Rights and Duties: Fundamental Rights, Right to
Equality, Right to Freedom, Right against Exploitation, Right to Freedom of

Religion, Cultural and Educational Rights, Right to Constitutional Remedies,
Directive Principles of State Policy, Fundamental Duties.

UNIT-III:

Organs of Governance Parliament: Composition, Qualifications, Powers and
Functions

Union executives : President, Governor, Council of Ministers, Judiciary,
appointment and transfer of judges, qualifications, powers and functions

UNIT-IV:

Local Administration: District’s Administration head: Role and importance.
Municipalities: Introduction, Mayor and role of Elected Representative, CEO
of Municipal Corporation. Panchayati Raj: Introduction, PRI: ZillaPanchayat,
Elected Officials and their roles, CEO ZillaPanchayat: positions and role. Block
level: Organizational Hierarchy (Different departments)Village level: role of
elected and appointed officials. Importance of grass root democracy.

UNIT-V:

Election commission:Election Commission: Role and functioning, Chief
Election Commissioner and Election Commissioners, State Election
Commission :Role and functioning. Institute and Bodies for the welfare of
SC/ST/OBC and women.

References:
1. “The  Constitution  of  India”, 1950  (Bare  Act),
GovernmentPublication.
2. Dr. S. N. Busi, Dr. B. R. Ambedkar, “Framing of Indian
Constitution”, 1st Edition,2015.
3. M. P. Jain, “Indian Constitution La’'w, 7th Edn., Lexis Nexis,2014.
4. D.D. Basu,”Introduction to the Constitution of India”, Lexis
Nexis,2015.
Online Resources:
1. http://www.nptel.ac.in/courses/103107084/Script.pdf
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20IT A101

PEDAGOGY STUDIES
(Audit Course I and IT - Common to all branches)

Instruction 2 Hours per week
Duration of Semester End Examination 2 Hours
Semester End Examination 50 Marks
Continuous Internal Evaluation 0 Marks

Credits Pass/Fail

Course Objectives: The students will be able

1.

To present the basic concepts of design and policies of pedagogy
studies.

To provide understanding of the abilities and dispositions with regard
to teaching techniques, curriculum design and assessment practices.
To familiarize various theories of learning and their connection to
teaching practice.

To create awareness about the practices followed by DFID, other
agencies and other researchers.

To provide understanding of critical evidence gaps that guides the
professional development.

Course Outcomes: Upon completing this course, students will be able to

1.

5.

[lustrate the pedagogical practices followed by teachers in
developing countries both in formal and informal classrooms.
Examine the effectiveness of pedagogical practices.

Understand the concept, characteristics and types of educational
research and perspectives of research.

Describe the role of classroom practices, curriculum and barriers to
learning.

Understand Research gaps and learn the future directions.

Articulation Matrix

COs PO1 PO2 PO3 PO4
CO1 1 1 1 |
CO2 1 1 1 1
CO3 1 1 1 1
CO4 1 1 1 1
COs5 1 1 1 1




UNIT-I:

Introduction and Methodology: Aims and rationale, Policy background,
Conceptual framework and terminology - Theories of learning, Curriculum,
Teacher education - Conceptual framework, Research questions - Overview of
methodology and Searching.

UNIT-II:
Thematic Overview: Pedagogical practices followed by teachers in formal and
informal classrooms in developing countries - Curriculum, Teacher education.

UNIT-III:

Evidence on the Effectiveness of Pedagogical Practices: Methodology for the
in depth stage: quality assessment of included studies - How can teacher
education (curriculum and Practicum) and the school curriculum and guidance
material best support effective pedagogy? - Theory of change - Strength and
nature of the body of evidence for effective pedagogical practices - Pedagogic
theory and pedagogical approaches - Teachers’ attitudes and beliefs and
pedagogic strategies.

UNIT-1V:

Professional Development: alignment with classroom practices and follow up
support - Support from the head teacher and the community — Curriculum and
assessment - Barriers to learning: Limited resources and large class sizes.

UNIT-V:

Research Gaps and Future Directions: Resecarch design — Contexts —
Pedagogy - Teacher education - Curriculum and assessment — Dissemination
and research impact.

References:
1. Ackers J, Hardman F, “Classroom Interaction in Kenyan Primary
Schools, Compare”, 31 (2): 245 - 261, 2001.
2. Agarwal M, “Curricular Reform in Schools: The importance of
evaluation”, Journal of Curriculum Studies, 36 (3): 361 — 379, 2004.
3. Akyeampong K, “Teacher Training in Ghana — does it count?

Multisite teacher education research project (MUSTER)”, Country
Report 1.London: DFID, 2003.

4. Akyeampong K, Lussier K, Pryor J, Westbrook J, “Improving
teaching and learning of Basic Maths and Reading in Africa: Does
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teacher Preparation count”?, International Journal Educational
Development, 33 (3): 272- 282, 2013.

5. Alexander R J, “Culture and Pedagogy: International Comparisons
in Primary Education”, Oxford and Boston: Blackwell, 2001.
0. Chavan M, “Read India: A mass scale, rapid, ‘learning to read’

campaign”, 2003.
Web Resources:
1. https://onlinecourses.nptel.ac.in/nocl7 ge03/preview

2. www.pratham.org/images/resources%20working%20paper%202.pd f.



20EG A103
STRESS MANAGEMENT BY YOGA
(Audit Course I and IT - Common to all branches)

Instruction 2 Hours per week
Duration of Semester End Examination 2 Hours
Semester End Examination 50 Marks
Continuous Internal Evaluation 0 Marks

Credits Pass/Fail

Course Objectives: The Course will introduce the students to

1. Creating awareness about different types of stress and the role of
yoga in the management of stress.

2. Promotion of positive health and overall wellbeing (Physical, mental,
emotional, social and spiritual).
3. Prevention of stress related health problems by yoga practice.

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

To understand yoga and its benefits.

Enhance Physical strength and flexibility.

Learn to relax and focus.

Relieve physical and mental tension through asanas

Improve work performance and efficiency.

DR W N =

Articulation Matrix
COs POl PO2 PO3 PO4
Col1 - - -
CcO2 -- - --
Cco3 -- -- --
CO4 -- - --
CO5 -- - --

—_| = | =] = =

UNIT-I:
Meaning and definition of Yoga - Historical perspective of Yoga - Principles
of Astanga Yoga by Patanjali.
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UNIT -II:

Meaning and definition of Stress - Types of stress - Eustress and Distress.
Anticipatory Anxiety and Intense Anxiety and depression. Meaning of
Management- Stress Management.

UNIT -III:Concept of Stress according to Yoga - Stress assessment methods
Role of Asana, Pranayama and Meditation in the management of stress.

UNIT-1V:
Asanas- ( 5 Asanas in each posture) - Warm up - Standing Asanas - Sitting

Asanas - Prone Asanas - Supine asanas - Surya Namaskar

UNIT- V:
Pranayama- Anulom and Vilom Pranayama - Nadishudhi Pranayama -
Kapalabhati Pranayama - Bhramari Pranayama - Nadanusandhana

Pranayama.Meditation techniques: Om Meditation - Cyclic meditation :
Instant Relaxation technique (QRT), Quick Relaxation Technique ( QRT), Deep
Relaxation Technique ( DRT)

References:
1. “Yogic Asanas for Group Training - Part-1":Janardhan Swami
YogabhyasiMandal, Nagpur.
2. “Rajayoga or Conquering the Internal Nature”by Swami
Vivekananda, AdvaitaAshrama (Publication Department), Kolkata.
3. Nagendra H.R nadNagaratna R, “Yoga Perspective in Stress
Management”, Bangalore, Swami Vivekananda Yoga Prakashan

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc16_ge04/preview
2. https://freevideolectures.com/course/3539/indian-philosophy/11
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20EG A104
PERSONALITY DEVELOPMENT THROUGH LIFE’S

ENLIGHTENMENT SKILLS
(Audit Course I and II - Common to all branches)
Instruction 2 Hours per week
Duration of Semester End Examination 2 Hours
Semester End Examination 50 Marks
Continuous Internal Evaluation 0 Marks
Credits Pass/Fail

Course Objectives: The course will introduce the students to
1. To learn to achieve the highest goal happily.

2. To become a person with stable mind, pleasing personality and
determination.
3. To awaken wisdom among themselves.

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

Develop their personality and achieve their highest goal of life.
Lead the nation and mankind to peace and prosperity.

To practice emotional self-regulation.

Develop a positive approach to work and duties.

Develop a versatile personality.

[ I N O R S

Articulation Matrix

COs POl PO2 |PO3 PO4
Col - - - 1
Cco2 - - - -
Co3 - - - -
CO4 - - - 1
Co5 - - - 1

UNIT-I:

Neetisatakam - Holistic development of personality: Verses 19, 20, 21, 22
(Wisdom) - Verses 29, 31, 32 (Pride and Heroism) - Verses 26,28,63,65
(Virtue)

UNIT-II:
Neetisatakam — Holistic development of personality (cont’d): Verses 52, 53,
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59 (dont’s) - Verses 71,73,75& 78 (do’s) - Approach to day to day works and
duties.

UNIT-III:
Introduction to Bhagavadgeetha for Personality Development - Shrimad
Bhagawad Geeta: Chapter 2 — Verses 41, 47, 48 - Chapter 3 — Verses

13,21,27,35 - Chapter 6 — Verses 5,13,17,23,35 - Chapter18—Verses 45, 46, 48
Chapter — 6: Verses 5, 13, 17,23, 35; Chapter — 18: Verses 45, 46, 48

UNIT-1V:

Statements of basic knowledge - ShrimadBhagawadGeeta: Chapter 2-
Verses 56, 62,68 - Chapter 12 — Verses 13, 14, 15, 16, 17, 18 - Personality of
Role model from Shrimad Bhagawat Geeta.

UNIT-V:

Role of Bahgavadgeeta in the present scenario : Chapter 2 — Verses 17 -
Chapter 3 — Verses 36, 37, 42 - Chapter 4 — Verses 18, 38, 39 - Chapter 18 —
Verses 37, 38, 63.

References:
1. “Srimad Bhagavad Gita” , Swami SwarupanandaAdvaita Ashram
(Publication Department), Kolkata
2. “Bhartrihari’sThree Satakam (Niti-sringar-vairagya)”,P.Gopinath,

Rashtriya Sanskrit Sansthanam, New Delhi

Online Courses:
1. NTPEL: http://nptel.ac.in/downloads/109104115/
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