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VIDYA JYOTHI 
INSTITUTE OF TECHNOLOGY 

(Areted by NAA ANBA, Approved by AlCL New Dclh1 & Permanently Affilbated to 

JNTUH Annagar Gate, CB Post, I|yderabad-S00) 075 

Sr. 

Minutes of the BOS meeting in Department of Civil Engineering 

Board of studies meting of the Department of Civil Engincerng was held on 29" June 2022 at |I:00 am 
n the Boards Room to discuss the following 

The meeting has started with the welcome of all Board of Studies members by the chairman 

Followng items are discussed and approved 

Agenda points 

BOS Agenda Point I : Approval of 
B. Tech R21 course structure & 

svllabi for II, III& IV years 

BOS Agenda Point 2: Approval of 
Minor and Honors Program 

BOS Agenda Point 3: Approval of 
the course structure of the fast 

track batch for the same regulation 

6 m 

Resolutions 

Detailed discussion regarding course structure, courSe outcomes 

and syllabi of LG II, II & IV ycar was held. Proposed course 

structure and syllabus were approved for R21 by all BOS 

members for the department of Civil Engineering for the batches 

admitting from AY 2021-22 onwards. 

The B0S members discussed in details on minor and honors 

program ofered by civil Engineering department. The proposed 
course structure and syllabi for both minors and honors progranm 
were approved for R21. BOS also approved the 

SWAYAM/NPTELMO0CS courses under cach category of 

program including inor and honors tor the batches admitting 
from AY 2021-22 onwards. 

BOS upproved the course structure of fast track batch for the 

same regulation. 

7 

4 



BOS Agenda Point 4: Open 
Elective courses for -HA 
IVI years for R21 Regulation 

BOS Agenda Paint 5. The panei of 
esaminers, paper setters and 
moderators 

Detssled dicussix reArdung open ciective cour 

utme 4nd vliahs Cf held Ihe BOS memhers a fter 

theth drscasn scwNcd the propscd opern elextive course 
ofietct y (id tngmerng deartsneet fx R21 reguiatons n 
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BS-2 

8S Lab - 1 

B.Tech i Year Il Semester 

H&S-1 

H&S Lab -1 

ES-1 

ES-Lab -1 

ES-2 

Course 
Category 
BS-3 

BS -4 

BS Lab -1 

ES-3 

ES Lab -2 

H&S Lab -2 

R21 COURSE STRUCTURE FOR REGULAR BATCH 

ES-4 

ES Lab -3 

Mathemat1cs - I 

COURSE STRUCTURE FOR B.TECH I YEAR 

Engineering Physics 

Physics Lab 

English 

English Language Skills Lab (ELSL) 

Programming for Problem Solving - I 

Programming for Problem Solving Lab - I 

Engineering Graphics & Modeling 

Mathematics - I| 

Course Title 

Chemistry 

Course Title 

Chemistry Lab 

Engineering Mechanics 

Engineering Workshop 

-|| 

English Communication Skills Lab (ECSL) 
Programming for Problem Solving 
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PC-2 

PC-3 
PC Lab -1 
PC Lab-2 

MC -1 

Category 
BS -6 

ES -6 

PC - 4 

PC -5 

PC -6 

PC-7 

ES Lab - 4 

PC Lab -3 

MC-2 

aleu 
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COURSE STRUCTURE FOR B.TECH I YEAR 

Profess1onal Communication 
Course Title 

Numerical Methods & Partial Differential 
Equations 
Fluid Mechanics 
Solid Mechanics-| 

Engineering Geology 
Surveying & Geomatics 
Surveying & Geomatics Lab 
Engineering Geology Lab 
Environmental Science 

Course Title 

Probability and Statistics 

Principles of Electrical Engineering 

Solid Mechanics - || 

Concrete Technology 

Structural Analys1s 

Building Materials and construction 

Computer Aided Drafting Lab 
Solid Mechanics Lab 

Gender sensitization 
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PC- 14 
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PC Lab -6 

H&SLab- 3 
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COURSE STRUCTURE FOR B.TECH I YEAR 

Manager1al Economics and Financial Analys1s 

Hydraulics & Hydraulic Machinery 

Geotechnical Engineering 

Course Title 

Design of Reinforced Concrete Structures 
1. Advanced Structural AnalysIs 
2. Building planning & Drawing 

3. Ar Pollution and Control Methods 

Open Elective 

Geotechnical Engineering Lab 
Fluid Mechanics & Hydraulic Machinery Lab 
Personality Development & Behavioural Skills 

Total 

Highway Engineering 
Foundation Engineering 

Course Title 

Environmental Engineering 

Water Resources Engineering 
1. Construction Engineering& Management 
2. Ground Improvement Techniques 

Open Elective 

3. Finite Element Method 

Environmental Engineering Lab 
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Advanced Communication Skills Lab 

Quantitat1ve Methods & Logcal Reasoning 
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PC- 15 
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PE -3 
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OE-3 

PC Lab -7 

PC Lab-8 
PW-1 

Category 
PC - 17 

PC - 18 

PW-2 

COURSE STRUCTURE FOR B.TECH IV YEAR 

Design of Steet Structures 
Estimation & Costing 

B. Ieh. I\ }ear |l Semester 

1. Pre stressed Concrete Structure 
2 Earthquake Engineering 

Course Title 

3 Green Build1ng Technologies 
1. Railways Airports and HarbourEng1neering 2. Advanced Structural Design 

3. Ground water Hydrology 

Open Elective 

Concrete & Highway Materials Lab 

Computational Lab 
Industry Oriented Mini Project 

Course Title 

Rehabilitation and Retrofitting ofstructures 

7 

Remote Sensing & GIS 
Technical Seminar 

Comprehensive Viva Voce 
Major Project 

8 

Total 

Total 
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B.TechI lear II Semester 

Course 
Category 
BS-3 

BS-4 

BS Lab -1 

ES-3 

ES Lab -2 

H&S Lab -2 

ES-4 

ES Lab -3 

R21 COURSE STRUCTURE FOR FAST-TRACK BATCH 

Mathematics -

Eng1neering Phys1cs 

COURSE STRUCTURE FOR B.TECH I YEAR 

Physics Lab 

English 

English Language Skills Lab (ELSL) 

Programming for Problem Solving - I 

Programming for Problem Solving Lab -| 

Engineering Graphics & Modeling 

Course Title 

Mathematics - II 

Course Title 

Chemistry 

Chemistry Lab 

Engineering Mechanics 

7 

Engineering Workshop 

English Communication Skills Lab (ECSL) 

Programming for Problem Solving 
-|| 
Programming for Problem Solving Lab 

Total 

Total 
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MC -2 
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COURSE STRUCTURE FOR B.TECH I| YEAR 

Professional Communicatioh 
Numerical Methods & Partial DifferentialEquations 

Fluid Mechanics 
Solid Mechanics- I 

Engineering Geology 
Surveying & Geomatics 

Course Title 

Surveying & Geomatics Lab 
Engineering Geology Lab 
Environmental Science 

Probab1l1ty and Statistics 

Solid Mechanics - || 

Principles of Electrical Engineering 

Concrete Technology 
Structural Analysis 

Course Title 

Building Materials and construction 

Solid Mechanics Lab 

Gender sensitization 

Computer Aided Drafting Lab 

Total 
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PC-14 
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PC Lab -6 
H8S Lab-1 

ES-2 

COURSE STRUCTURE FOR B.TECH VII YEAR 

Managerial Econom1cs and Financial Analys1s 

Hydraulics & Hydraulic Machinery 

Geotechnical Engineering 

Design of Reinforced Concrete Structures 

Course Title 

1. Advanced Structural Analysis 
2. Building planning & Drawing 
3. Air Pollution and Control Methods 

Open Elective 

Geotechnical Engineering Lab 
Fluid Mechanics & Hydraulic Machinery Lab 
Personality Development & Behavioural Skills 

Highway Engineering 
Foundation Eng1neering 

Environmental Engineering 

Course Title 

Water Resources Engineering 
Rehabilitation and Retrofitting of structures 

Open Elective 

1. Construction Engineering & Management 
2. Ground Improvement Techniques 
3. Finite Element Method 

7. 

Environmental Engineering Lab 
Advance Communication Skills Lab 

Quantitative Methods & Logical Reasoning 

Total 
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OE-1 

OE-2 

OE-3 

Design of Steel Structures 
Estmation & Costing 
Remote Sensing & GIS 

B. Iech. iV Year l Semester 

1. Pre stressed Concrete Structure 

CoURSE STRUCTURE FOR B.TECH VIl YEAR 

2. Earthquake Engineering 
3. Green Building Technologies 
1. Railways Airports and Harbour Engineering 

2. Advanced Structural Design 
3. Ground water Hydrology 

Open Elective 

Course Title 

Concrete & Highway Materials Lab 
Computational Lab 
Industry Oriented Mini Project 

Major Project 

Technical Seminar 
Comprehensive Viva Voce 

2. 

1 

1. Elements of civil Engineering 

Course Title 

Smart cities 

2 

3. Disaster Management 

2 

Green building Technologies 
2. Environmental Pollution & control methods 
3. Construction Management 

1. Remote Sensing & GIS 

3. Solid Waste Management 

OPEN ELECTIVES OFFERED BY CIVIL ENGINEERING DEPARTMENT 

Introduction to earthquake Engineering 
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B Tech I Year Semester -CIVIL 

CeRESC QutcemCA 

\fter complction of this couse students will be able to 
(O: Understand d1tlerent propetes of lud and thec relabonshp between then. 

COS: Demonsrate the boundary layer concepts and its separation. 

UNIT -I 

O2: Eplan the oninuutv cquation for one dimensional. two dimens1onal and threc d1mensional flows 
(03 Apply the tuler's and Benoulli's cquat1ons n practical civil engneering problems. 
CO4. Analyse head losses in pipes and flow betwcen parallel plates. 

FLCD MECHANICS 

Introduction: Dnensions and unnts Physical properties of tluds, specitic gravity, vIscosity, surtace tension, vapor 
pressure and their intluences on tlud motton pressure at a pomt. P'ascal's law, Hvdrostat1e law atmospheric. gaugc 
and vacuum pressure mcasurement of pressure. Pressure gauges, Manometers: d1fferential and Micro Manomeivrs. 

UNIT - IV 

6 

Fluid kinematics: Description of fluid low. Stream line, path Inc, sreak lines and strcan tube. Classification of 
ilows. Sicady, unstcady, un1forn, non-uniform, laminar, lurbulent, rotational and irotational flows Equation of 
continuity for one, two, three dimensional 1ows stream and velocity potential functions, tlownet analysis. 

Fluid dynamics and measurement of flow: Surface and body forces Euler's and Bernoulli's cquations for tlow 
along a stream line for 3-D low, Navier Stoke's cquations (Explanationary). Momentum equation and its 
applicat1on - forces on pipc bend. Pitot tube,. Venturi meter and orifice meter classification of orifices, flow over 

UNIT - V 

3 

Closed conduit flow: Reynold's experiment Characteristics of Laminar & Iurbulent flows. LawS of Fluid friction 
Darcy's equat1on, .variation of friction factor with Reynold's number-Moody's Chart, Minor losses pipes n series 

pipes in parallel Total energy line and hydraul1e gradient line Pipe network problens. tlow betwen parallei 
plates. tlow through long tubes, flow through inclined tubes. 

Text Books: 

VJIT B Tech - R21 

Boundary Layers: Boundary layer concepts, Character1stiCs of bounary layer along a thin tlat plate, Prandtl 
contribution. Vonkarmen momentum integral equation, laminar and turbulent boundary layers (no derivations) BL n 
transition. separation of BL., control of BL, low around submerged objccts Drag and Lift-Magnus ctfect. 

dition. 2019. 

Reference Books: 

1. Hydraulics and Flid Mechanics (Including Hydraulics Machincs). Modi and Seth, Standard book house, 

3 

1. A Textbook of Fluid Machines, R. K. Rajput, S. Chand & Company Ltd, $h Edition, 2013. 

9 KDer 

Hydrostatic forces on submerged plane. Horizontal. Vertical. inclined and curved surfaces Center of pressure. 
Derivations and problems. 

rectangular, triangular. trapezordal and Stepped notches Broadcrested weirs. 



8 Tech I| Year I Semester CIVIL 

Ceusc Qutcemes 
Atier conpletion of this course students will hbe able to 

(01 amne shes Nram. clasthe constants and stran coCrpy 

CO Evaluate the tlexural and shcar stresses for varous hcam eroSs scctions. 
CO2 Analzc the shear lorce and bendng moment diagrans of beams and relationship betwccn them 

UNIT-II 

CO4 ( alculate princpal stresses and strains using analytical and graphical solutions for the safety 
theones. 

SOLD MECHANICS-I 

UNIT- IV 

Simple Stresses and Strains: Ilasticity and plasticity Types of stresscs and strains Hooke's law 

diagram for mild steel Working stress Factor of safety Lateral strain, Potsson 's ratio and volumetric stran 

Elastie moduli and the relationship between them Bars of varying secti0n cOmpositc bars Temperaturc stresses. 

Elastic constants. 
Strain Energy Resilience Gradual. sudden. impact and shock load1ngs sImple applications. 

Flexural Sresses: Theory of simple bendng 
Neulral axis Determination of bending stresses 
Hollow), I,T, Angle and Channel scctions 
Shear stresses: Derivation of formula 

Circular. triangular, I, T angle sections. 

UNIT -V 

Shear Force and Bending Moment: Definition of beam Tvpes of beams Concept of shear force and bend:ng 
Inoment S.F and B.M diagrams tor cant1lever, smply supported and overhanging beams subjected to point loads. 

Point of contra flexurc uniformly distributcd load, uniformly varying loads and combination of these loads 

Principal Stresses and Strains: Introduetion 

Text Books 

Reference Books 

6. 

VJIT-8 Tech -R21 

3I 

Stresses on an incl1ncd section of a bar under axial loading 
compound stresses Normal and tangential stresses on an inclined plane for biaxial stresses Two perpendicular 

Principal strcssCs and strains normal stresses accompanicd by a stale o! snple shear 
Analvtical and graphical solutions. 

ae 
7 

1. Strength of Materials, R.K. Bansal, Laksini Publications Pvt. LId, 6th l:dition, 2015. 

Assumptions Derivation of bending cquation: M/I = f/y =E/R 
Section modulus of rectangular and circular scctions (Solhd and 

Design of' simple beam sections. 

Mobr's circle of strcsscS 

4 

Shcar stress distribution across various beam scctions like rectangular. 

Deflection of Beams: Bending into a circular are Differential cquation 
lor the clastic Iune of a bcam Double integratiol and Macaulay's ethods Determination of slope and detlection 
for cantilever and simply supported bcams subjccted to pont loads, U.DL. Unitformly varying load 
theorems Moment arca mcthod application to simple cases includ1ng overhanging beans. 

slope, dcflcetion and radius of curvature 

using failure 

stress-straun 

K Den' 

5. 

Mohr's 

COs Determne thec detlcetons of bems wth vanous load1ngs using d1fferent inethods 

Relation betwecn S.F, B.M and rate of loading at a scction of a beam. 



1.Mechanics of Structures Vol L. J Shah andSB Junnarkar Charotar Publish1ng House Pvt. 31st Edition, 

2014 
2 Strength of Materals, DS Prakash Rao. Unversitics Pres Pr Iid.2 Fdition. I999 



8 Tech Il Year 1 Semester - CIVIL 

\tet completton of ths course students will be able to 
01 Cassify and compare d1flerent rocks and minerals across the construetion site 

(04 Understand the mpotance of graphical studies and various gcophysical methods. 

ENGINEERING GEOL0GY 

COS lustrate the factors which atfecet the dams, reservoirs and tunnels. 

CO Detne And Intemret The Gcologwal Structures In The Gcological Maps And Cross Scetions 

C0 ldentuty and buld the knowledge on maun and most comnon igneous, sed1mentary and metarmorphic Tocks 
cncountered by foundations and sites 

LN 

UNIT- III 

3 

Introduction: Importance of geology trom Civil Engneerng point of view. Brief study of casc h1stories of failure of 
some ivil Engncering constructions due to geolog1cal draw backs. Importance of PhysIcal gcology. Petroiogy und 
Structural geology. 
Weathering of rocks: Its cffect over the propertics of rocks importance of weathering with rcference to dams. 
resenors and tunnels weathering of conmon rock like "Granite" 

UNIT- IV 

TP 

0 

VJIT-6 iech - R21 

ineralogv: Detinition of mineral. lmportance of study of minerals, Different methods of study of mineral. 
Acvantagcs of study of mnerals by physical propertics. Role of study of physcal properties of minerals in the 
dentificatiem of nncrals.Study of plysical properties of some common rock forming minerals|Examples. Feldsper. 
Quartiz. Flnt, Jasper. Olivine, Augite. Hornblende. Muscovite. Biotutc, Asbestos, Chlorite., Kyanite, Garnet. Tale. 
Calcte. Study of other common ceonomics minerals such as Pyrite. llematite. Magnctite, Chromite. Galena. 
Pyrolusite. Graphite, Magnesite, and Bauxite| 
Petrology: Defintion of rock. Cieological clasification of rocks into igncous, Sedimentary and metamorphic rocks. 
Dykes and silis, common structures and textures of ngneous. Sed1mentary and metamorphic rocks their distingushing 
Scatures, Megascop1c and microscope tudy of rocksleg Grannte, Dolerite, Basall. Pegmatite. Laerite, Conglomerate. 

Sand Stone. Shale, Limestone. Gneiss. Schist. Quartzite, Marble and Slatel 

Text Books 

( 

6. 

Structural Geology: Out crop, strike and dip study of common geological structures associating with the rocks such 
as folds, faults uncomfonities, and joints - their important types and case studies. Their importance Insitu and drift 
soils. common tvpes of soils, their origin and occurrencc in India. Stabilisation of soils, Ground water, Water tablc. 

common types of ground water. springn. cone of depresion, geokgval controls of ground w ater movement. ground 
water exploration. 

7 

importance of geophysical studies: Prnciples of gsophysical study by Gravity mathods, Magnetie mthods, 
lectrical methods, Seismic methods, Radiometric methods and Geothermal method. Speeial importance of Electrical 
resistivity methods. and scismic refaction methods. Improvement of competence of ites by grouting cte. 
fundamental aspecis of rock nechanies and l:nvIronmental ieology 

4. 

Geology of Dams., Reservoirs And Tunnels: Iypes of dams and bearing of Geology of site in their selection, 
(isokogcal Considerations in the scletion of a danm sile. analys1s of dann failures of the past, factor's contributing to 
the success of a reservoir. geological faclors intlucncing water lightness and life of reservoirs - Purposes of tunneling. 
eitccts of Tunneling on the ground role of Geological Considerations ( i.c., Lithological, structural and ground water 

) in tunncl1ng over break and lining in tunnels. 



1.Engincering Geology, N. Chennakcsavulu, Trinity (daXmi Publications lm), 2" Edition, 2005 

Reference Books 
1. Principles of Engincering Geology & Geolechnics, DP Krynne & W R Judd. CBS Publishers,I : Book 

Edition, 2018. 
2. Engineering Geology, Subinoy Gangopadhyay,. Oxford university press. I"Edition, 2013. 
3. Engincering Geology for Civil Engineers, P.C. Varghese, PHl lcarning. I" Edition, 2012. 
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Alir ompleuon of this course students will be able to 

CO: ldentuty a detaled surveying at any site by any method. 
(02: Abiltv o use modem survey cquipment to measurc angles and distances. 
COR:Compute the differences in clevation draw and utilize contour plots, volumes for carthwork. 

(04 Tnderstand the worng pnciples of nodem equipent and its imethodologies. 
(OS Analyze the bastc cocept of GPS and its applications. 

SURVEYING & GiEOMATICS 

UNIT-III 

Introduction to surveying: OverviCw of plane surveyng (chain, compass. theodolite and plane table). Objectives. 

Principles and classifications, Scales, Conventional Symbols, Signals. 

LNIT- IV 

Distances and direction: Distance mcasurenent methods, use of chan, tap and elcetronic distance ncasurements. 

mendians, az1muths and bcarings, declmation. computation of angle 

Text Boohs: 

6 
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Leveling and contouring: Concept and Terminology. Temporary adijustnents- method of leveling. Characteristics 

and Uses of contlours nethods of conducting contour surveys and ther plotting. Fmbankments and cutt1ng tor a 

level section and two levecl sections with and without transverse slopes. 

TP 

Reference Books: 

) 

Modern field surveying systems. Principlc of clectronic distancc mcasurcmcnts, typcs of EDM instruments. 

parts of a total station accessories advantages and applications, field procedure for total 
distomat, total station 

3 

scgments, GPS mcasurcmcnts, crrors in biascs, surveying 
Introduction to Geomatics: Global postionnng systems 

Mith GPS. Co-ordinate transformaton. avcuracy considerations, clectromagnetic spectrum, interaction of 

clectromagnetic radiation with the atmosphere and carth surface, Remotc scnsing data acquisition, platforms and 

sensors, visual image interprelation, digital imagc proccssing. 

Surveyng and Leveling, R. Subramanian, Oxford University Press, 2 d1tion, 2012 

1. Survey1ng (Vol I& 2). Duggal S K. lata Me. (iraw Hill Publ1sh1ng (o Ld. New Delh1, 4"" :dtion. 2004 

2. Remote sensing gcographical Infornnation system, Anji Reddy M.. B.S. publications, 3" Edition, 2008. 

9. KDer 

Advanced Surveying (Total Station GIS and Remote Sensing), Satheesh Gopi, R. Sathi Kumar and N. Madhu 

Pearson Education India. IEdtion, 2007 

Stat3on survev. errors in total station survev 
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Afher conpleton nt this coute students wllbe able to 

6 

4 

sREVING&.OMILA 

-

CO \p the pnople of ueVmy tot el engncermg applicattens 

it of enpcrimcnts 

C0 Apl the o el toalulate alcas, dtawig pan atid contour maps using dfferent ncasuring 
cQuipment at feld level 

(O lácntify data collecton methods and preparc ticld notes 
C04 Understand the workng pnciples of survev instruments, measurement errors and corrcctive rnecasures 
COS niepre sune data and compute arcas and volumes, levels by different type of equipment and relate the 

knowlodgc to the modem cquipment and its mcthodologies 

Suny ol an atca by chan surveyng 
Determ1nation of two inaccessible points by using prishatic compass. 
Suncing of a given arca by primat1C compass (closcd traverse) and plotting after adjustment 
Radiat:on & interscct:on method by plane table survey (Any one eneTCIse) 
taerIse on fly levelling us1ng dumpy level 
An cxerIsC On LS, CS and Plotting 
Trigenoctne lev cliny leight and distatce problem 

Detem1nation of Area & Remote height using total station 
Trav ersing & Contour1ng usng total station 

10. D1stance. grad1ent, D1t1. herght betwcen two naccess1ble ponts using total statIon 
11 Study on use of GPS for data collection 

VJIT-8 Tech -R21 

13 Collection of Pont Data. I ine Data. and Polygon Data using GPS 

) 
KDr 
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Ceurse Qutcomes 
Atter compleuon of this course students w1ll be able to 
COL To study the physical properties and identilication of mnerals referred under the thcory. 

CO2 Describe and identify the rocks referred under the theory 
CO3: llustrate the Microscopic study of rocks. 

List of Experiments 

ENGINEERING GEOLOGY LAB 

6. 

CO4: Interpret and draw the sections for gcological maps show1ng tilted bcds, faults, unconformities etc., 
COS: Solve the simple structural geological problems. 

1. Study of physical properties and identification of minerals. 
2. Study of physical propcrtics and identification of rocks( igneous) 
3. Study of physical properties and identitication of rocks(sedimentary) 
4. Study of physical properties and identification of rocks(metamorphic) 
5. Microscopic study of rocks 
6. Microscopic study of minerals 
7. Study of geological structures like faults and folds 

8. Study of gcological structures like tilted bed models and unconformities 
9. Interpretation and drawing of scctions for geological maps show ing tilted beds 

1. Simple structural geology problems on Strike. 
10. Interpretation and drawing of sections for geological maps showing faults , unconformities. 

12. S1mple structural gcology problems on ip 

S 
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Course Qutcomes 
After completion of this course studcnts will be able to 
CO1: Dcsign and safety of the shaft subjcctcd to Torsion and bending momcnt. 
(0 Caleulate the Column capacity for varnous end conditions duc to aNial and cecentric loading. 
CO3: Apply the concepts of dircct and bending strCssCs to evaluate the safety of Structures. 
C04: Evaluate the stresses and strains in thin shells and Thick Cylinders. 
(05 Determinc the stresses duc to Usymmetrical bending of beams and locate the shear centre. 

UNIT-I 

LNIT- II 

SOLID MECHANICS -II 

UNIT - III 

1) 

Torsion of circular shafts: Theory of pure torsion Derivation of Torsion cquations T/J qr NO. Assunptions 
made in the theory of purc torsion Torsional moment of resistance Polar scction modulus - Power transmittcd by 
shats Combined bending. torsion and end thrust Design of' shafts according to thcories of failure. 

UNIT� IV 

Springs: Introduction Types of springs deflcctivn of close and open coiled helical springs under axial pull 
sprngs !n series and parallel. 

L.T PC 
3 

Columns and struts: Introduction Types of columns Short, mcdium and long columns Axially loaded 

compression members - Crushing load - Euler's theorem for long columns -assumptions - derivation of Euler's 
critical load formulac for various end conditions Equivalent length of a column -slenderness ratio - Euler's critical 
stress Limitations of Eulers theory Rankine Gordon fornula Long colunns subjected to cccentric loading 

LNIT- V 

Direct and bending stresses: Stresses under the combined action of direct loading and bending moment, corc of a 
scction determination of stresses in the casc of chimncys, reta1nng walls and dams cond1tions for stab1l1ty 

stresses due to direct loading and bending moment about both axis. 

Text Books: 

VJIT-B.Tech - R21 

Thin Shells: Thin scamless cylindrical shclls Derivation of formula for longitudinal and circumferential stresses 
hoop. longitudinal and Volumetric strains changes in dia. and volume of thin cyl1nders Thin spherical shclls. 
Thick cvlinders: Introduction lame's thcory for thick cylinders Derivation of Lamc's formulac distribution of 
hoop and radtal stresses across thickness design of thck cyl1nders compound cylinders Nceessary d1fterence of 

Unsymetrical bending: Introduction Centroidal principal axes of sction Graphical method for locating principal 
axes Moments of inertia referred to any set of rectangular aves Stresses in beams subjected to unsymmetrical 
bending Principal axis Resoluton of bendng noment into two rectangular axes through the centroid Location of 
neutral axis -Deflcction of beams under unsymmetrical bending. 

Reference Books: 

3 

Shear centre: Introduetion Shear centre for symnetrical and unsymmetrical (channcl. 1. T and lL) sections 

lalleei 

Strength of Materials, R. K. Bansal, Lakshmi Publications Ilouse Pvt. Lid. 6"dition, 2015. 

I) Strength of Matcrials, S.S. Bhavikatti, Vikas Publish1ng Housc P. Lid, 4' Fd1tion, 2008. 
2Mcchanics of Materials, R.C. Hibbeler, Pearson bducat1on, 9" EduIon. 2014. 

9 KDer 

Secant formula Empirical formulac Straght Ine formula Perry's fomula 

radii for shrinkage 
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Course Qutcomes 
After completion ot this course students will be able to 

CO: Uderstand1ng the pronerties of cements and admixtures 
CO2: Analyse the properties of aggregates. 
CO: Evaluate the properties of fresh concrete. 
C04: Analyse the bchavior of hardened concrete and durab1lity of concrete. 

COS: Design the conerete mix using IS Code and describe the special concretes. 
UNIT -I 

UNIT III 

(ONCRETE TECHNOLOGY 

Cement: Portland cement chemical composition � Hydration, Setting of cemcnt -Structure of hydrate cement 
on physical propcrtics Different grades of cement. 

imes of concrcte 

Aggregates: Classitication of aggrcgate Particle shapc & texture Bond, strength & other mechanical properties ot 
aggregate- Spec1fic gravity, Bulk density, porosity, adsorption & moisture content of aggregate-Bulking of sand 
Deleterous substancc in aggrcgalc Soundness of aggrcgate Alkali aggregale reaction Thermal properties Sicve 
analysis Fineness modulus Grading curves Grading of fine & coarse Aggregates Gap graded aggregate 

LNIT � IV 

Fresh Conerete: Workability-Factors aflectung workability- Mcasurement of workability by different tests Setting 
Ellect of tume and temperature on workability Segrcgation & blecd1ng Mixing and vibralion of 

concrete -Steps in manufacturc of concrete Quality of mixing water. 

Hardened Concrete : Water Cement ratio 

Matur1ty concept - Strength in tension & compression 
lensile stircngth 

types of' shrinkage. 
UNIT -V 

Elasticity, Creep & Shrinkage-Modulus of clasticity Dynamic modulus of clasticity 
concrete Factors influencing creep Relation between creep & time 

6. 

Abram's Law Gelspace ratio 

Factors aflecting strength 

Testing of Hardened Concrete: Comprcssion test Tension tests Flexure tests -Splitting tests Non-destructive 
testing methods. 

Text Books 

Reference Books: 

VJIT-B. Tech - R21 

Concrete Technology, M.S.Shetty, S.Chand & Co, 7h Edition, 201s. 

7 

Nature of ereep 

Naturc of strength of concrete 
Relation betwcen compression & 

Mix Design :Factors in the choice of mix proportions Durability of concrete Quality Control of concrete 
Statistical methods Acceptance criteria Proportioning of concrete mixes by various methods BIS method of mix 

design. 

3 

Special Concretes: Introduction to Light weight concrete Cellular concrete No-fines concrete High density 
concrete-Fibre reinforced concrete Polymer concrete - High performance concrete - Self compacting concrete. 

8 

2. Concrete Technology, A.R. Santha Kumar, Oxford university Press, New Delhi, 9" dition, 20 12. 

Test 

Y 

Posisson's ratio 

Effects of creep 

9. KDe 

5 

Creep of 
Shrinkage 

Admixtures :Types of ad1nixtures mineral and chemical adm1xtures. 

Maximum aggregate size. 



6. 

Properties ofConcrete, A. M. Neville, Pearson publisher, Sth Edition, 2011. 

2. Concrete Technology, M.L. Gambhr, Tata Mc. Graw Hill Publ1shers, New Delhi, 5" Edition, 2004. 1. 

7. 

PY 
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LeNsc Catcenca 
\tet conpion of this vtC students il le abie to 

OT Anal optanilerer. fie eams foY Ntermal loadngs and support vettlements 
0 laTNiand the xon ei o Nioye atetleetion. monwnt disinbuton nethed and analy sis ol contn uous beais 

(07I amine the beamN ahd athes 
(04 \nalvre the pn 0ntvd planc ttames 

05 Draw the inuenee ine diagram lor movmy loads 

Propped antilever and fited bcamv: Deieminatbon ot stalic and kinenatie ndetermmaies for beams. Analy*is o 
Popt cantulever and tiN hcams, includhng the heams wth dutterent moments of inertia., siubjected to uniformiy 
distnbuled lial. entral ont load, veeentE om load. nunber ot pont loads, unttormiy vary ifig load. couple and 

Shear otce nt Bendung moment dagt a!) tor 'ropped (anttlever and Fixcd Bcams 

lNton Propv canltleet and tivd beams, etleet of h:ng of sopport. etet of rotatoa of a support 

Continuous beams: Introduetion Contunuous beams, Clapeyron's theorem of three noments Analysts of 

cont1nuous bcams with constant and variable moments of nertia with one or both ends fixed continuous beams with 
Overhang. tlects of sinkng of supports. DerIvation ot slopc detlvcion cquation. applicaion to contunuous beums 

1th and without settlement of supports Analvsis of continuous beans wth and without settlement of supports ing 
Moment Distrubution Method, Shear force and Bend1ng moment drayrams 

Encrgy theorems: Introduetion Straun chergy n linear elastie system, exprcSsIon of strain energy due to axal ioad. 
bend1ng moment and shear forces Castuglhano's first theorem U'nt Io3d Method Detlection of simple heams and 
statcallv determ1nate bent frames. 
Arches: Introduction Iypes of Arches Compar1son betwcen lhrce hinged and lwo hinged Arches. Linear Arch 
Eddy 's theorem Analy sis of Three hnged arches (Circular and parabol1e arches without temperature etfcet and 
yicld1ng of support) 

LIL-I 

VJIT Tech P21 

Analvsis of perfect frames: Types of frames Perteet. Impertet and Redundant pin jointed frames. Analysis of 
determ1nate pin jonted frames usng nethod of jomts. method of veitons for vertical loads, horizontal loads and 
Inclined loads 

LNIT-V 

Moving loads and influence lines: Introduction maximunm SF and BM at a given scction and absolute maximum S 
and B.M duc to single concentrated load U.D load longer than the span, U.D load shorter than the span., two point 
loads w ith fixed distance between them and several pont loads Fquivalent uniformly distr1buted load Focal 
length. IDefin1tion of intluence Iine for SF, Intluence line tor BM - load position for max1mum SF at a section 
position for raXIMum B3M at u scetion Point loads. UD: longer than the span, UIDI shorter than the spun 
Influence l1nes for forces in members of Pratt and Warren trusses Fquialent unformlv d1stributed load 

Text Boks: 

lale 2 

KDtv 



Theory of Structures, S. Ramamrutham and R. Naray an, Dhanapat Rai Publishung company (P) Li, 9h Edition 
2015. 

2. Structural Analysis (VolI& ||), V.N.Vazirani and M.M.Ratw an1, Khanna Publishers, 17h Edition, 2015. 

Reference Books: 

6. 

1. Structural Analysis (Vol 1& ||), G.S. Pandit and S. P.Gupta, Tata McGraw Hill Education Pvt. Lid, 2" Edition, 
2008 

Structural Analysis (Vol-I& I). S.S. Bhavikalli, \ikas Publ1shung lHouse Pvt Lid. 4" Edition, 2011. 

7. 

P 

5. 
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Ceurse Qucones 
Alier compleion of this couse students will be able to 
(O: dent1ty vanous buldne maternals and to understand ther basie ptoprties 

CO2: Understand the minimum standards requircd to desipnate and use the materals in construcion. 

COI: Discuss tpe metals and in1shes uNCd n the construcion prOCCSS. 
CO4: nderstand moden maternals n enl consruction pracee 

CO5: Recogn1ze the concept ot plasterng. pomung and varous other build1ng serviccs. 

UNIT-I 

BULDING MATERLALSANDCONSTRUCTIONS 

LVIT- I 

Stones & Bricks: Buildng stones classifications and quarrying propertics structural requirements, Compos1lIOn 
Ficld and laboratory lests on bricks 

of Brnc arth manulacture ad sructural requirements, class1lication 

(comprCssILe Ntrength, water absorpion, eflorescence,. dimension and warpage), 

Masonry: Deinition and terms uscd n masonry. Brick ))asonry, characteristics and requirements of good brick 

masonry. Bonds in brick work, Hcader, Stretcher, English, Flemish bond, Stone masonry, Requirements of good sione 

imasonry. Classification, characteristics of different stonc masonry, Joints in stone masonry. Typcs of walls; load 

UNIT-II 

Cement &Admixtures: Ingredients of cement 
differcnt typcs of cement Chemical composition 

and its uses, Hydration tield & lab lests on cements, Admixtures mineral & chemical admixtures 

Tiles, Timber and Glass: Introduction, Classification of Tiles. Tests on Tiles ( Water absorption, Bulk density & 
Abrasion). Timber Structure. Types and propcrties, scasoning. Glass properlics, classification. 

UNIT IV 

Metals in constructions: Principle and charactersties of steel. Alumnnum. Classification of steel, Tcsts on metals 

(Tension. Brittleness test, hardness test) 

UNIT �V 

manufacture 

Paints:Purpose. types, ingredients and defects, Preparation and applications of paints to new and old plastered 
surfaces, wooden and stecl surfaces. 

6 
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Text Books: 

Miscellaneous Materials: Gypsum Classification, Plaster of Paris, Gypsunm wall Plastcrs, Gvpsum Plaster Boards. 

Adhes1ves, Hcat and sound insulat1ng materals, Gcosynthcttcs. 
Ceramics Modern Materials: Glass Scalants for joints 

Refractories Iypes 

7 

uses. 

Fibre glass reinforced plastic 
laminar 

1. Engincering Materials, Rangwala, S. Chand and Company Ltd, 29" Fdition, 2009. 

Plastering and Pointing: Purposc, materials and mcthods of plastering and pointing, defects in plastering 

plastering, lathe plaster1ng. Damp proofng - causes, effects and methods. Formwork � Requirements (ypes of form 

work standards scaffolding shoring underpinnng. 

9 KDu 

Clay products 
Fibre textiles 

Stucco 

2 Building Construction, B.C.Punmia, A shok Kumar Jan and Arun Kumar Jain, ILaxmi Publications (P) td.. 10 

Edition, 2008. 

bcaring. partition walls, cavitywalls. 

Composite materials 
Geomembrancs and Geotextiles for carth reinforccment. 

Applications of Composites 



Reference Baokk 
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Course Outcomes 
After completion of this coursc students will be able lo 

CO1: Assess the Software with aiding source. 
CO2: Demonstrate the different modes of commands. 

COMPUTER AIDED DRAFTING LAB 

CO3: Draft the plan, Elevation & Sectional Vicws of the building. 
CO4: Develop the components of the building 
COS: Replicate the complete detailing of Building with BIM input. 

List of Experiments 

6. 

Introduction to concept of drawings through computer aidcd drafting (AD) 

Drawing of single line plan - Single storey buildings 
Drawing of plans of Multi storied build1ngs with Brick thickncss (Max (G+2) 
Developing sections and clevations of Single storev buildings 

L T 

2. Practice cxerciscs on coordinate system reference planes, initial settings, drawing aids, Presentation norms and 
standards. 

0 

Practice Exercises on commands- drawing. Mod1ty1ng. laycrs. text. blocks and dimensioning. 
4 Practice on symbols and signs ( materals, Architectural , structural, Electrical, Plumbing) 

0 

8. Detailing of different types (any 2 types) of doors and its components by using CAD 

12. Fundamentals of Building Information Modelling (BIM) 

7 

9 Detailing of different typcs (any 2 types) of windows and its components by using CAD 

10. Exercises on the development of working of building (working drawing) by using CAD 
I1. Drawing the complete layout of structure (Educational build1ng) 

3. 

pC 
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B. ledh. |i)vat Imi 

S. No. 

7 

6. 

Category 

H&S-3 

PC 8 

PC 9 

PC 10 

PE 

OE-1 

PC Lab 

PC Lab 

H&S-4 

Course 

Managernal beonomes and Fnancal 
AnalvslS 

Title 

Hvdraulics & Hydraulic Machinery 

Geotechnical Engincering 
Design of Reinforced Concrete Structures 
1. Advanced Structural Anlysis 

Open Elective 

2. Building planning & Drawing 
3. Air Pollution and Control Methods 

Geotechnical Engineering Lab 

Fluid Mechanics & llvdraulic Machinery 
Lab 

7 

Personality Devclop:ment & Belhavivural 
Skills 

Total 20 

KD' 

P 

0 

2 

4 

3 

3 

3 

3 

3 

1 
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After completon of this course students will be able to 

C0Compute the non-untorn low depths tor gradually and rapd var1ed low 

(M1 Determine the troude unber for a given tlow to differentiate conccpts of sub-critical. eritical. and super-critical 

CO4 Compute eficiencies of d1flerent types of turbnes 

(O8 Apply dimensional analy sis to predict physIcal paramcters that influcnce the flow in fluid mechanics and use 
dmensonless paramcterS 

COS: Usc perfomance curves to predict performance of centrifugal pumps. 
UNIT-I 

HYDRALICS& HYDRAULIC MACHUNERY 

Open channel flow-I 
Introduction: Definition of open channel, Comparison between pipe tlow and open-channel flow,Types of open 
channels. Geometrie clements and hydraul1c properties of an open channel section.Clasification of open-channel flows 

sieady. unstcady, un1form, non-uniform. gradually varied. rapidly varied. spat1ally varicd. 

Open channel flow -JI 

Tniform Flow: through open channcl by Chezy's, Manning's, Kutter's, and Bazin formulac,, Computat:ton of normal 
depth hydraulically efficient channel scction. 

30 

Criticai Flow: Spec1lic cnergy, critical depih, computation of erntical depth, critical, sub-critical, and super critical 
flows. altenate depths: Transitions channel with a hump., and change in width. 

UNIT - III 

VJITB Tech - R21 

\on lniform flow: Gradually \aricd Flow: Base assumptions. Derivation of di fferential cquation of GVE: 
CharacterIstiCs and class1fication of tlow profiles tor Mld. Cntical, Stecp. horzontal, and adverse slopes; contro 
scetions, Computation ofGVF by numerical method Dircet-Step method. 

Rapidly Varied Flow: Characteristics of RVE: lydraulhe Jump n horizontal rectangular channcls momentunn 
cqualion formulation for the jump. Cnergy loss, Classification of jumps according lo Froude's number, Basic 
characteristics of the jump - leight of junp. length of jump. ocation of jump. 

LNIT 

Dimensional Analysis: Philosophy of DA: Principle of Dimensional Homogeneity: Methods Used - Rayleigh's metho» 
and Buckingham's Pi theorem: Common dimensionless groups in fluid mechanics. 
Modelling and Similitude: Geometric, knemalic, and dynamie similarities, Similarity requirements or modelling laws, 
model and prototypc relations, Definution of distorted and non-distorted models. 

work donc and efficiency 

Impact of jets: Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes, Jet striking 
ceIntrally and at 1ip. Vclocity tiangles al inlet and outlet, expressiOns for 

UNIT-V 

Turbines: Layout of a typical Hydrocletric power plant: heads and efliciencies- Classification of turbines- nlton 
wheet turbine- francies turbine-Kaplan turbine: work1ng proportions, velocity diagrams, work done, and etticiencies of 

furbnc. governinp of turbincs 

Smi 

Centrifugal Pumps: Components of a centrtugal punp: Workng of a centritugal pump. classificatton of pumps; 
0:xpression for work donc on the npeller. heads of pumps, losses and elicieneies, minmum starting specd, Multistage 

9 Koer 



pumps umps in senes and parallel Performance of pumps characternsttc curves. Net posttve suction head 
cavitation 

Test Books: 

I Hydtaulix and t lund Mevhane (Inclutng tlydraules Mac hunes). Modh and Seth. Standard book house. 22nd 
tditen. 019 

Reference Books: 

2A Textbook of tud Machmes, R. K Rajput, S Chand & (ompany Lid, 5" kdtion, 2013. 

S 7 

KDer 
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I|| Vear I Semester 

Courxe OutcomCA 
After completion of this course students w1ll be able to 

COT 1llustrate thc soil fornnation and elass1fication. 
CO2 ENplam the lHydrostatic effect in soil nass. 
CO3 1lustrate the stress distribut1on mechanism and compaction n sol mass 
CO4 llustrate the mcchan1sm of consolidation. 
(OS: ldentity the Shear strength parameters through analytical and expermental approach 

UNIT -I 
Introduction: Soil formation soil structure and clay mincralogy 
Relative density. 

Classification of soils. 

UNIT- I 

GEOTECHNICAL ENGINEERING 

UNIT - III 

Index properties of soils: Grain size analysis Sicve and Hydrometer methods -consistency limits and indices I.S. 

UNIT � IV 

Permeability: Soil watcer tlow ofwater through soils Darey's law. Permcability Factors affect1ng 
laboratory determination of cocfficient of permeab1lity Permeab1lity of layered soils Insitu permeability tests 

(Pumping in & pumping out lest). 
Effective stress & seepage through soils: Total, ncutral and cllective slressCs principlc of cffcctive strcss 

UNIT-V 

capillary rise 

Text Books: 

Reference Books: 

Compaction: Mcchanism of compaction factors alfectng compacion 
Ficld compaction Equipmcnt compaction quality control. 
Stress distribution in soils: Boussincsq's and Westergaard's theories for point loads ,uniformly loaded circular and 

3 

Adsorbcd water Mass, volumc relationship 

6. Si 

Consolidation: Types of compressibility -imnmediate settlement. primary consolidation and Sccondary consolidation 
stress history of clay: c-p and c-log-p curves normal consolidation soil. over consolidatcd soil and under consolidatcd 
soil pre-consolidation Pressure and its detcrmination Terzaghi"s 1-D consolidation thcory. 

VJIT-B.Tech -R21 

2 

3 

Characteristics and Cses of flow nets. 

Shear strength of soils: Introduction of shear strength - Mohr - Coulomb Failure theories - Types of laboratory 
srength tests Direct Sihcar lest, Vane shear lest strength tests based on drainage conditions Tri-Axial test strength 
Cnvelops Shear strength of sands dilatancy, Critical void ratio Concept of liquclaction. 

7. 

Principles of Foundation :ngineering. Braja M. Das, Cengage lcarn1ng. 7th ldition. 2011. 

cffects of compaction on soil properties. 

Soil Mchanics and Foundalion Engineeringg. D:. K.R Arora, Standard Publishers and Distributors. Delhi. 7th 
Edition, 2010 

quick 

Basic and applicd soil mcchanies, (iopal Ranjan & ASR Rao. New Age International Pvt.lid, New Delh1, 3" 
Edition, 2016. 

4 P 

9. KDev 

sand condition Introduction to Seepage through soils Flow nets 

rectangular areas. pressure bulb. variation of vertical stress under a point load along the vertical and horizontal plane. 
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CouENe Qucome 
Afier completion ot this course students will be able to 

CO3: Analvze and solve various RC slabs and draw the reinforcement details 

(OT Understand the various des1gn coneepts and desipn a beam uder (lexure and draw the reinforcement details. 
CO2: Design the beam under shear and torsion, Calculate the anchorage and devclopmcnt length and check thc 

serviccability requirements for RC structural clements. 

C04: Classify short, long columns and draw the reinforcement details 
COS: Explore the design concept of footing & staircase. 
UNIT -I 

sections. 

DESIGN OF REINFORCED CONCRETE STRUCTURES 

UNIT - I|| 

Concepts of RC design: Introduction- Structure - Components of structure -Different types of structures 

Different Iypes of Loads Dead l0ad, Live Load, Earthquake Load and Wnd Load - Working stress method 
Uimate load method Limit State method Stress-stran curve for conerete. sl Partia! safety faector 

Characteristic values Stress Block paranmeters IS: 456 2000 provisions. 

UNIT - IV 

Shear. torsion and bond: Limit state analys1s and design of section for shear and torsion -concept of bond, anchorage 
and development length, IS Code provisions. Design exanmples in simply supported and continuous beams, detail1ng. 

Limt state of scrviccability for deflcction and cracking IS Code provisions. 

provis10ns. 

Design and detailing of slabs: Dcsign of one way. two way and continuous slabs using IS Codal provisions and 
coefficients. Cantilever slab / Canopy slab. Introduction to Yicld line theory. 

UNIT-V 

Design and detailing of short and long columns: Subjected to axial loads. uniax1al and biaxial bending 

Text Bvoks: 

I.Tp 

3|0 0 

VJIT-B.Tech - R21 

Reference Books: 

Design and detailing of footings and staircase: Different types of footings Design of isolated. square. rectangular 

IS Code 

6 

Loads 

1. Limit state design of reintoreed conerete, Dr. B. C. Punnia, and A. K. Jain, Laxmi Publications, 2 Edition,2016. 

1. Fundamentals of Reintorced Concrete design, M.I. Ghambhir., Prentice Hall of India,s" Edition, 2011. 
Plain and Reinforced Concrete (Vol. I), Jain & Jai krishna. Nemchand Brother, 8'h Edition, 2012. 

7 8 

IS Code 

L. IS: 456 2000 Indian Standard plain and reinforced concrete - code of practice ( Fourth Revision) Tenth Reprint 
APRIL 2007 

Design and detailing of beams: Limit state analysis and design of singly reinforccd, doubly reinforced, T and L. beam 

and circular footings - Introduction to combincd footings. Design of staircase (dog-lcged typc) 



SPl6. Design Aids for Reinforccd ('oncrete to IS 456:1978 

Note: S: 456 2000 and SPl6 nccd to bc provided during cxamination 

6 7: 8 
9. KDev' 
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\fter complcton of this course students ll be able to 
(OT Analze hc contuuous beans, potal trames by Kan's method. 

(0 

(O' Dmonstrate the Indetennaey of l russes byCastughone's second theorem 
CO} Evaluate the shear forces and bendung moments in Tw0-inged arches and to exccute sccondary stresses due to 

Isc of cmperaturr and Elasue Shotenung olnb 
(04 Analvze the Mult1-storev frames by anproxmate methods for gravity (vertical) and horizontal loads. 

ADV ANCED STRUCURAL ANAL YSIS (PE) 

UNIT - Il| 

ndestani the cODwl of MatrN )ethod for the analysls of continuous beams and Pn jointcd planc trames. 

Kani's method: AnalvSIs of contunuous beans and portal franmes including side sway due to unsymmnetrical vertical ioading 

UNIT - IV 

Indeterminate Trusses: Analys1s of trusses having single and two degrees of internal and cxternal indeterminacies Castuginano s soOnd theoren. 

UNIT -V 

Two hinged arches: Introduction 
analysis of two hinged parabolic arches. analvsis of circular arches secondary stresses in two hinged arches due to temperature and clastic shortening of rib 

3 

t leubiiity 

Approximate methods of analysis: Introduetion Analysis of multi siorey fames for lateral lvads. Potal Methoi. Cantilever Method. AnalysiS of multi storey frames for gravity (vertical) loads. Substitute frame method. 

Text Books: 

6. 

VJIT-B.Tech - R21 

9 3 

class1fication of two hinged urches 

Matrix Methods of Analvsis: Introduction Static and Kinematic Indeterminacy Stiffness method - Analysis of continuous beans including settlenent of supports - Analysis of pin-jointed determinate plane frames single bay single storev frames, includ1ng side sway 
method -Analysis o1 conunuous bcas up to thrce degrces ot the ndeterm1lacy. 

Reference Books: 

2. Strucrual Analysis-II. S.S Bhavikatti, Vikas Publishing house pvt. Lid, 4 Edition, 2011. 

7 

1 Theory of Structures, S. Ramamrutham, Dhanpat Rai Publishing Conmpany, 9" Edition, 2015. 

) 

!. Analysis of Structures (Vol -l and ll), Vazrani, M.M Ratwani and SK Duggal, Khanna publishers, 2009. 

Analysis of 
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1npinof thus courNe tudcnts nll h able to 
(0hil aous butdg COmponct, cOHCntonai signs and symbols 

O Ntate the buid1ng he laws and the pr1niples of plann1ng 
(0ICompute thc huldng services and safety aspects 

C04 Dsgn and draft the plans of \aous tvpes of buldngs and deta1lmg of doors, windows 

COS Lndcrstand the clements of perspcte draw ing involv1ng sinple problems 

BI LDINGPLANG& DRAWING (PE) 

Basic components of buildings: Desipn of sanous cleents of build1ng like various types ot looting. open foundalion. 

Taft. grillagc. p1le and wcll foundat1on, drawing of frames of doors or windows, various types of door. window, and 

ventilators, lintcis and arches, stairs and staircase, trusscs, flooring. roofs ete. 
Drawing practice: Skctches of various building components, one draw ing sheet of various building cornponents likc 

doors, wndows. Intels and arches, stairs foundat:0on ete 

Building planning: proviSIOn on national huildng code. building bve-laws, open area. setbacks. FAR terminology 
priniples of architectural compositon (Ie. Lnity, contrast ctc). princ1ple of planning ornentation 
Drawing practice: one drawing sheet cach of services and interiors of buildings. 

Buiiding Services - Introduetion of huldng serces like water supplv and dranage, clectrification, ventilation and 

inghting and starcascs, 1irc saletv. thernal nsulation. acousies ofbuildings 

LNIT- IV 

Drzwing practice: Detailed plann1ng of one two bcdroom residential burld1ng (One drawing shcet) 

sl21rca ses 

Design and Drawing of Building: Design and preparation of detailcd drawings of various types of buildings like 
windowS, ventilators and ressdential building. institutional buildings and commercial buldings, deta1lng of doors 

Drawing practice: Residential build1ng. Institutional build1ngs (Onc drawing shcct cach) 

VJIT-B Tech - R21 

Perspective Drawing: Elements of Perspeetive Drawing involving simple problems, onc point and two point 
Perspectives, principles of energy efficient buildings 
Drawing practice: One drawing sheet on cach onc point and two point Perspcetives problem 

V0TE 

should be provided 

Tet Books: 

lso wods ves heck of drawIg class shonld be conducted he end eminatton pper should consist ot Part 
B should consist of 4 questions on 

Put B Purt 1 should consst of theorr queshons on the syllabus wh1le Par 
1 is 6) " nl Part 

drasing oul of hh 2 lo be ans erel leghluge for Part 

7 

A and 

B is 40 "a m exam drawing board 

Build1ng Planng and Drwng. N Kumar swany and Kamesw ar Rao, charator pubications, 7 Fdition. 20s 

"9. peu 



2. Building planning. Design and scheduling, Gurucharan Singh Jagdish Singh, 2 Edition, 2008. 
Referenee Books: 

6 

1. Civil Engincering Drawing, 1) N Ghoxc, CBS Publ1cation, 2nd Fdtion, 2010. 
2. Building drawing with an intcgratcd approach to buil cnvironnent, MG Shah, C M Kale & SY Patki, Mc 

Graw hil Education, 5h Edition, 2002. 

9 

KDevt 
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Curse utcomeS 
Ater completion of this coursc students will be able to 
COL Fnd the sourees, causes & cffets of ar pollution. 

CO3: ldentify the types of cquipments to control the particulates at sources. 
CO4: Minimize the control measures of NOX, SOX and other gascous emissions. 

(O2: Understand the meteorological components and the plume behavor for atmospherIc stability conditions. 

UNIT -I 

COS: Demonstrate the factors for siting an industry by examining the air quality standards. 

Rains, Ozone Holes etc 

AIR POLLUTION AND (ONTROL METHODS (PEI) 

UNIT - I 

UNIT - III 

UNITIV 

Air Pollution: Detinitions, Air Pollution Episodes. Air Pollutants 
and Secondary. point and Non-Point. Linc and Arcal Sources of air pollution- stationarv and mobilc sources. Effects of 

Aipollutants on man, material and vegetation; Global eftects of air pollution Green House cffect, Hcat Islands, Acid 

UNIT-V 

3 

Metcorology: plume Dispersion: properties of the atmosphere: lleat, Pressure, Wind forces, Moisture and relative 
Humidity. Signiticancc of various meteorological parameters in ar pollution, wnd rosc diagrams. Lapsc Rates, Pressurc 

Svstenms. 

Text B0oks: 

Classifications 

Control of particulates -Control at Sourccs-Raw material changes, Process Changes, Equipment modifications or 
Fabric filters, Electrostatic replacement, Equipment's Settling Chambers, Centrifugal separators or cyclones. 

prccipitator and Wet scrubbers. 

Reference Books: 

6. 

VJIT-B.Tech -R21 

Control of gaseous emissions: Adsorption. Absorption, Combustion. Sox Control tcchnology- Natural dispersion by 

d1lution, Using alternate fucls, removal of sulphur from fucls(LDesulfurization),NOx Control technology- NOx control 

by modification of operating and design conditions- L.ow Excess air combustion. Decrcasing Combustion an 

temperature, Two stage combustion, Fluc gas rccirculation. 

Si 

3 

Natural and Artificial 

Air Pollution Monitoring and management: Environmental guidelines for siting of industrics, Environmcntal impact 

assessnent. Stack emission standards Ambient air qual1ty standards, air pollution control act. Ambient air qual1ty 

monitorg- location of stations, Duration of sampling period. SPM sampling. Gascous sampl1ng. 

1. Air pollution and Control, K.V.S.G. Murali Krishna. Laxmi Publications, I Edition, 2015. 

7 

PrimarV 

1. An introduction to air pollution, R.K. Trivedy and P.K. Gocl, B.S publicat10ns, 2 Ed1tion, 1986. 

2. Environmental pollution control cngmeering. C.S. Rao, New Age International, 2"" Edition, 2006. 

Pr 

9. De 
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Cuurse Qutcomes 
After completion of this course students will be able to 
COT: Demonstrate the engneerng propertics the soil. 
CO2: 1llustrate the field bulk and dry density of cohesive and cohcsion less soils, 
CO3: Classify the Coarse graincd soils based on sicve analysis lest & a gran sze d1stribution curve. 
CO4: Compute the shear strength of cohesive and cohesion less soil. 

List of Experiments 

6. 

I. Atterberg's limits 

4 

7 

(OS: Delemne the permab1l1ty ol coarse gramed soil and tine grained soil by cUnstant hcad permcab1lity test and 
falling hcad method. 

Ficld density- core cutter and sand replacement method 
Grain siZe analys1s 

GEOTECHNICAL, ENGINEERINGLAB 

Permcabil1ty ol sol, constant hcad lesI. 
Permeability of soil variable head tes. 
(ompaction test 
C.B.R test 
Consolidation test 
Unconfincd comprcssion test 

10. Triaxial compression test 
11. Direct shear test 
12. Vane shear test. 

2. 

1 

VJIT-B Tech - R21 
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P 

2 

C 
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enrse Qutcomes 
Aite compleon ot this course sludents wll hc able to 
COT Examine the calibration of different tlow neters. 

CO2 llustrate flow mcasuring devices usCd n pipes, channcls and notchcs. 
(O3: Determine major and minor losses in pipc. 

(04 Analvse the energv equation for problems in pipe flow 
(OS 

FLUD MECHANICS& DRAULI MAINERY LAB 

Tist of cperiments 

6. 

amne he perlomance characteristics of turbines and pumps 

4 

7 

8 

Calibraion of venture nete nd Oritice meter 

Determination of frictuon factor of a pipe 

Determination of coeficient of discharge for a small orificemouthpiece by constant head method 
Calibration of contractcd rectangular notch and triangular notch 

Determination of coefficient for mnor losses. 
Verification of Bernoulli's cquation. 
Impact of jet on vancs 

Study of hvdraulic jump 
9. Pertormancc test on Pclton whccl turbinc. 
10.Performancc test on Kaplan Turbinc 
11. Perfomance characteristics of a single stage multi stage centrifugal pump 

12. Performance characteristies of a rceiprocating pump 

7 8. 

1 P 

VJIT-B.Tech - R21 
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6 

S 

V0. 

4 

6 

7 

8 

9 

Category 
PC 

PC - 12 

P 

PC 

PE 

OE 

13 

14 

PC Lab 6 

ES 

H&S Lab- 3 

7 

(ourse Title 

Highway :ngineering 
Foundation Engineering 
l:nvironmental Engineering 
Water Resources Engincering 
1. Construction Engincering& Management 2. Ground Improvement Techniques 3. Finite Element Method 

Open Elective 

Environmental Engincering Lab 
Advanced Communication Sk1lls Lab 

Quantitative Methods & Logical Reasoning 
Total 

KDew 

3 

3 

3 

20 

0 

() 

( 

P 

() 

0 

() 

3 

21 
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Ceucse Queones 
Alter complction of this course students wall be able to 
(01: Summarizc the road developments in ndra tronn d1tlerent periods. 
CO2: Apnly the concept of geometric design in real tinc cngincermg. 
CO3 Mahc use of parameters related to traffic studies 

(04 Desen &model thc nterscctons wth speentic standards 

(OS tvaluate the difler ent pavement des1gn metiods usng lRC slandards. 

UNIT-I 

UNIT - I| 

Highway development and planning: Iighway Development in India 
Road Development Plans; Classification of Roads - Road Network Patterns 
Alignment- Engincering Survevs Drawings and Reports ighway Projcct. 

UNIT- III 

HIGHWAY ENGINEERING 

UNIT- IV 

UNIT -V 

Highway geometric design: Importancc of Gcometric Design - Design controls and Critcria - Highway Cross Section 
Elements Sight Distance Elements- Stopping Sight Distance, Overtaking Sight Distance and Intermediate Sight 
Distancc - Design of Horizontal Aligment - Design of Super elevation and Extra widening- IDesign of Transt1on 
Curves-Design of Vertical alignment-Gradients- Vertical curves. 

Text Books: 

Traffic engineering & regulations: Basic Parameters of Traffic-Volume. Spced and Density - Traffic Volume Studies 
- Data Collection and Presentation - Speed studics - Data ('olleeion and Presentation - Orign & Destunation studies. 

Parking Studies On street& Off street Parking - Road Accidents - Causes and Preventive Measures - Accident Data 

Recording Condition Diagram and Collision Diagrams -Traftic Signs Types and Specifications Road Markings 
Nced for Road Markings-Types of Road Markings -Design of Traffic Signals Webster Method. 

3 

1 

Conflicts at Intersections - Requirements of At-Grade Intersections -Intersection design: Types of Interscctions 
Traffic Islands - Types of Grade Tvpes of At-Grade Intersections: Channelized and Unchannelized Intersections 

Design Factors of Rotary Concepl of Rotary Separal cd Interscctions - Rotary lnterscction Advantages and 

Limitations of Rotary Intcrscctions. 

Reference Books: 

6 

VJIT-B.Tech - R21 

PC 

Necessity for Highway Planning- Different 
Highway Alignment- Factors affect1ng 

Pavement Design: Factors affccting design, Highway Materials Introduction, Characteristics of highway materials, 

Design of Pavements- Design of Flexible pavement by CBR method as per IRC 37-2012 and theorv of empirical 
mechanistic method Design of rigid pavements as per IRC S8-2015,Stresses in rigid pavement by westergards and IRC 

methods. 

03 

Si 

1. Highway Engincering, S.K.Khanna & CE.G. Justo, Nemchand & Bros., 7th Edition, 2000. 

Principles of Traffic and 1Highwav :ngineering. Nicholas. J Garber & Lester A. Hocl, Cengage Lcarning. 

<h dit0). 
Principles and Practices of Highway Ingncenng. Dr L R Kadiyali and D:. N. Blal, Khanna 
Publications, I"Edition, 2005 

9, KDen 

Iraffic :ngincerng & Iransportation Plannmg. Dr. I. R. Kadyali, Khanna Publications, 6th kd1tion, 1997. 
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Course outcomes 
After completion of this course students will be able to 
(O: Organize the preparation and programne of soil investigation, 

CO2: Examinc thc carth pressure theornes and stability of retainng walls. 
CO3: Evaluate the bearing capacity of soil and allowable scttlennent. 

CO4: Analyse the capacity and settlemnt of pile foundation. 
COS: Analyse the stability of finite and infinite slopes using various methods. 
UNIT - I 

UNIT -II 

UNIT - III 

FOUNDATION ENGINEERING 

Soil Exploration: Necd methods of soil exploration boring and sampling methods 
lest pressure meter planning of soil exploration programme and preparalion of soil investigation report. 

structures. 

UNIT - IV 

Earth pressure theories: Rankine's thecory of carth prcssurc carth prcssures in layercd soils Coulomb's earth 
pressure theory 
Retaining walls: Types of retaining walls stab1lity of gravity and cantilever retaining walls against overturning, 
sliding and, bearing capacity. Drainag from backfill, introduction to reinforced carth walls. 

UNIT -V 

3 

Bearing capacity and settlement foundation: Types choice of foundation location and depth - safe bearing 
capacity Terzaghi, Mayerhof, Skemplon and IS methods. Safe bearing pressure bascd on SPTN value- Allowable 

Text books 

VJIT-B.Tech - R21 

6 

p 

pile foundation: Typcs of' piles load carrying capacity of piles bascd on statie pile formulac dynamic pile formulac Pile Capacity through SPT and CPT results -pile load tests - load carrying capacity of pile groups in sands and clays Settlement of pile groups -negative skin friction 

3 

2 

penctration tests plate load 

Slope stability: Infinite and finite carth slopes types of failures factor of safcty of infinite slopes - stability analysis by Swed1sh slip circle method, method of slices, Bishop's Simplificd mcthod of sliccs Taylor's Stability Number stability of slopes. 

7 

1. Soil Mechanics And Foundation Engincering, K.R. Arora, Standard publishers,7th Edition, 201l0. 
References 

3. 

1. Principles of Foundation Engincering, Braja M. Das, Ccngagc Lcarning, 7th Edition, 2011. 

9, KDe, 

bearing pressure, safe bearing capucity- allowable setlement of structures and plate load test -allowable settlements of 
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Conse 
After completion of this course students wall be able to 
(OT Predict the population bv 1tterent nethods 
(O Des1gn the ilter and setthng tank lor water trcatment 
CON xamne the charactenstis of sew lge 
CO4: Analyse and des1gn the sewers for sewerage system. 

UNIT-I 

(0S Dsign dillecnt unnts ol sewage itcatment pl.ant 

tcomes 

UNIT- IV 

Introduction: Walerborne discascs protccied water supply Population lorccasts, design period types of water 
demand factors aftecting luctuations fire demand water quality and testing drinking water standards, sources 

Layout and general outline of water treatment units: sedmentalion princ1ples -des1gn factors coagulation 
tlvulaion clarntier design coagulants - feeding arrangements, Filtration theory working of slow and rapid gravity 
filters - multimed1a filters - design of filters - troubles in operation - comparison of filters disinfection theory of 

UNIT -V 

Water distribution systems: Types of layouts of d1str1buion system- des1gn of d1str1hution systcm- Hardy cross and 
cqurvalent pipe methods detemnation of storage capaclv (onservancy and water carrtage 
Systems sewage and storm water csumation me o concentraion slorm l aler ovcrtlows, combned tlou 

ENVIRONMENTAL ENGINEERING 

Text books 

Design of sewers: Hvdraulic formulac. Maxinum and mnimum velocitics in sewer. Differcnccs in the design of water 
suppiy pipes and sewer pipes, Shapcs and materials sewer appurtcnances manholes- inverted siphon -catch bas1ns 
ilushing tanks cjectors. pumps and pump houscs housc drainage components requirements sanitary fitting traps 

one pipe and two pipe systems of plumbing. 

Design of different units: primary sedimcntation tank - design of scrccns 
bological reatment trickling filters, activated sludge process, oxidation diches. 

2 

Refercnce 

2 

6. 

1. Sewage DIsposal and Air Polluten bngneemg 

Water Supply Engjncering ( Vol. l). BC. Punmia, Ashok Jain & Arun Jain, Laxmi Publications Pvt. Lid, 2nd 
bdition, 2016 

2012. 

Wastc water Engincering (Vol. II), B.C. Punmia, Ashok Jain & Arun Jain, Laxmi Publications Pvt. Lid, 2nd 
Edition, New Delhi, 2016. 

VJIT-B. Tech -R21 
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Water Supply and Sanitary l:ngneerng, G.S. Bird1e, Dhanpat Ra1 Publ1shing Company, 9th Ed1tion,201 1. 

3 

grit chanmbers - principles and design of 

4 

Santhosh kunargrg. Khna Pubhcations, 24th Ed:thon. 

9, Dev 

5 

o waler Comparnson from qualty, quantuty and other considerations ntakes niltraton galleries. 

chlorination. chlorine demand - other disnfection practices- Miscellancous treatment methods. 

characteristics of sewage cxamination of sewage B.0.D (ODcquations. 
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CeutscomCA 
Ater conpleuon of this couse students wll be able to 

(O4 Asc ihc metheis o! mation nd ts qual1ty wth the help ot duty deita rciaionsh1p 

COS Desgn the canals by usng standard theoies 
UNIT 

(OT Dcscnbe thc components in the hydrologic cycle and interaction among various proccsses in the hydrologic cyCie 

CO' Anly ze the tlood and ts mwasurement by means of hvdrograph 

UNIT - III 

WATER RESOURCES ENGINEERING 

UNIT - IV 

Introduction to cngincering hydrology and its applications: hydrologie cycle, Types and forms of precipitatiorn, 

Rainfall Mcasurement, Ditterent types of ran gauges, rantall measurement, computation of average rainfall over a 

hasn. processing of ranfall data- Adjustment of record raintall double mass curve. Runoff- factors affecting runoff 

runoff Over a catchmcnt Empirical and rational formulac. 
Abstralion trom rainlall- evaporation, factors afleetinL evaporation, mwdsureent of cvaporatiOn- evapotranspiration 

Flood measurement and analysis: Distribution of runoff llydrograph analysis tlood hydrograph- effective ra1ntall 
basc flow-base tlow separation- direct runoff hydrograph-Unit Hydrograph, detinition and limitations of applications of 
unit hydrograph, derivation of unit hydrograph from direct runoff hydrograph and vice versa- S- Hydrograph. Synthetic 

CNIT V 

Ground water occurrence: tvpes of aquifers, Aquifer parameters, porosity, spec1tic yield. permeability, transmissivity 
and storaye cocffieient. Darev's law. Stendvradial flow to wells in confined and unconfincd aquifer. Types of wells 

Well construction- well development. 

P 

Text Books: 

Necessity and importance of irrigation: Types of irrigation, advantuges und ill effeets of irrigation.. Indian 
agricultural soils, Rabi and Kharip scasons, methods of improving soil fertility- crop rotation, preparation of and for 

ifTigation, standards of quality for irr1gation water. crop period. base period, kor period, Duty and delta, factors affecting 
duty. efficiencies. Water Logging 

VJITB Toch p21 

6 

( 

Canals and its design: Classification of canals, Design of Irigation canals by Kennedy's and Lacey's theories. 
balanc1ng depth of cutting,. IS standards for a canal design, canal lining. 

Reference Books: 

3 

Certa1n important deliniuons: GCA, CCA, Intensity of iigaton, Design capacity of an irigalion canal, Compulalion v! 
design capacity. Stream Gauging - measurement and estimation of stream flow. 

1. Engineering Hydrology, Jayaram Reddy, lLaxmi publications pvt. Lid., 3rd Edition, 2016. 
2 Irrigation and Hydraulic structures, S.K. Grag. Khanna Publishcrs, 21" Edition. 2009. 

7 

9 KDw' 

L. Irrigation and water power engneering, B. C Pumia. PBBIal. A.K Jain & A.K. Jain, Laxmi publications 
pvt. Lid., 16th Edition. 2014. 

nenman and balney & creddle methods- intiltrat1on, factors affect1ng intilration. measurement of infiltration. infiltration 

un1t hvdrograph 
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Ceursc Quicomes 
After completeon of this course students wll he able to 

UNIT-1 

CO2: Applv the concepts of projcct managcment Techniques. 
(OAnalvs1s \arous matenals and cåunments for construction work 
(04 E xann1ne on d1fterent tvpes of contracts and speeifications 
COS: Outime the labour regulations and safety in construction. 

(O1 Understand the behavioural aspect of entrepreneurs, varous approaches of tumc management, their strength and 
wcakness. 

UNIT - I| 

COYSTRUCTIOON ENGNEERING & MAVACEMENT (PE2) 

Management Techniques: Roles. Management theories, Social respornsibilities. planning and strategic management. 
Strategy implementation. Decision making tools and techniques 
management- 0tivation performance lcadersh1p. 

UNIT -IV 

CIVIL 

siores 

Management Applications: Classification of Construction projccts. Construction stages. Resources Functions of 
Construction Management and its Applications. Preliminary Planning Collection of Data Contract Planning 
Scientific Methods of Management: Network Techniques in construction management Bar chart, Gant chart, CPM. 
PERI, Cost & Iime optimization. 

Contracts and Tenders: Contract 

contract -tender and tender document 

UNIT -V 

Resource Management: Resource plann1ng plann1ng tor manpower. materials, costs. cqu:pment. Labour. Scheduing. 
Fons of scheduling Resource allocation, Budget and budgetary control methods 

Text B0oks: 

2 

vJIT-8.Tech - R21 

Reference Books: 

6 

P 

Management Information System: Labour Regulations: Social Security wel fare ILegislation - Laws relating to 
Wages. Bonus and Industrial disputes, Labour Adm1nistration Insurance and Safcty Regulations, Workmcn's 
Compensation Act-other labour Laws Safety in construction, legal and financial aspects of accidents in construction. 
occupational and safety hazard assessmen. Iluman actors in safety. 

3. Management Theory and pratice, VSP Rao, Exccl Books, 2008. 

Organizational structure. Human resource 

types of contract, cont ract document, specification, important conditions of 
Deposits by the contractor Aribitration, Negotiation M.Book Muster roll 

Construction Planning and Mnagement. PS Gablot & B.M. Dhir. Wiley Fastern Limited, 2d Fdition,2018 
Constructton Projcct Management, Chitkara K.K, lata Mciraw Hll Publ1shing Co, 4 Ed1ton, 2019. 

7 

Fstimation, costing. spec1tication and valuation in cvil engmcermg. M (hakrabortt, I8" Fdtion, 2006 
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Cuurse Qucome 
Upon successful completion of this coursc students will be able to 
(O1: Explan plane stress-plane stram cquatons and develop displacement functions 
CO Analvze one-dmensonal problems usng sutiles MalIN 
CO3: Examinc the differcnt clements bascd on continuity and compatihility 

CO4: lustrate quadrilateral clements using nodal points and shape functions. 
COS: Discuss thc solution techniques for stal!C COndilio1 
UNIT -I 

UNIT -|| 

UNIT- III 

FINITE ELEMENT METHOD (PE2) 

Introduetion to Finite Element Method: Basic Equations in Elasticity Coordinate system Natural. Global 

Coordinate System Coordinates. Stress Strain cquation - concept of plane stress-planc strain advantages and 

UNIT -IV 

One dimensional problem: Bar clement Shapc functions, stiffness matrix Strain displacement matrix formulat1on. 

UNIT -V 

Two dimensional problems: FEA Two dimessional problem (ST L.ST clement shapc function 
Relation, Lagrangian serendipity clements Hernite polynomials regular, Irregular 2 D & 3D Element 

Text Book: 

Reference Book: 

1. 

6 

P 

Isoparametric formulation: Concents of isoparanetric elements for 2D analvsis 4 noded and 8 noded iso- parametric 
quadrilateral clements. 

VJIT-0.Tech -R21 

Solution Techniques: Numerical Integration, Siatic condensation, assenmbly of clements and solution tcchniques for 
static loads. 

3 

stress strain rclation. 

1. Finite Element Analysis. P. Seshu. Pll Lcarning Private Limited, 10" Fdition 2012. 

7 

3 

1. Introduction to finite Elemcnts in inginecring. Tirupathi R. Chandrupatla and Ashok D. Belcgundu, Prenticce 
Hall of India, 4th Edition, 2012. 

9 KDern'_ 

stress stran 

shape 

2. Concepts and applications of Finite Element Analysis. Robert D & Cook et al. Wiley India Pvt. Ltd. 3d 
Edition, 1988. 

5 

disadvantages of FEM. Element shapes nodes nodal dcLree of freedom strain d1splacement relations. 

FEA Beanm clements -stiffness matrix shape funetion Analysis of continuous bcams 

functions. 
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Ater copleton ot this coorse studentN wll be atblc to 
c01 thderstand Mn iles and their prtical applcation in water teatment (0: termne hy sical, chemical and biologcal charaKteristics of water and wastewater 

C0 tene the optnnum dose of voagulant 
C04 tnate the chionde, nrate and iron content inwater 

List of experiments 

ENVIROVMENTAL ENGINEERING LAR 

COS Summane the solutions using titration, conductivity meter. pti meter, turbidity meter and DO metcr 

6 

1 Detenmmnabon of pti and turbity 
1emnaton of (onduetvily and total dissolved solidts 
INtemnation of AIkalnity and Acd1ty 
Determination of Chlorides 
Ntemnation of lron 
Detemnation of Dissolved Oxygen 
Determination ofNitrates 
Detem1natien of Optimum dose of Coagulant 

10 Determination of BOD 
11 Determ1nation ofC OD 
12 Presumptive Colhfom test 

Detemnation of Chlorne Demand 

7 8 

PY 
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6 

Categor 

PO 

PE -4 

OE -3 

PC Lab 

PC Lab 

PW 

alla 

Design o1 Stecl Structures 

Lstimatton &Costing 

Course Title 

1 Pre streNscd (oncrete Structure 
2 tarthquake Engnceng 
3. Groen Buildng lechnologics 

1. Railway Airport and Harbour Engineering 
2. Advanced Structural Design 
3 Ground water Hvdrology 

Open Elective 

Conerete & Highway Materials Lab 

Computational Lab 

Industry Oriented 1in Projeet 

7 

Total 

3 

15 

() 
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Cuurse 
Afier compleion of this course students wll be able lo 

tcmeA 

COL: Cassify the lypes of conncetions and spceifications as per IS: 800-2007. 
CO2: Apply the provisions of IS. 800-2007 to design tension members. 

LNIT-I 

(O}: AnaByze and des1gn eompression members. 
CO4: 1llustrate behavior of beams and design strengths as per IS code 

COS: Adapt IS code proccdures to design welded plate girder. 

LNIT - | 

UNIT 

UNIT - III 

DESIGN OF STEEL STRUCTURES 

Theory and introduction: Mater1als Iypes of structural steel-mechanical properties of steel -Concepts of plasticity 
yicld strength. Loads and combinations local buckling behavior of stecl. Concept of limit State Design - Limit 

States - Design Strengths- deflcetion limits - serviccability - stability check, Bolted conncctions Riveted connections 
IS 800 2007 - spccifications Design strength efficiency of joint prying action. Welded conncections 

of wclded joints specifications -design requirements. 

UNIT- |V 

Design of compression members: Design of compression members Buckling class 

6 

Design of tension members: Desin strength Design proccdure Design of Tension member - Design proccdurc 
spiice - lug angle. 

Text Books: 

Design of Welded Plate girders clemnents cconomical depth design of main section 
and flange design of end bearing stitfenersand intermed1ate sutteners. 

Reference Books: 

IS Codes 

3 

Design of Beams: Design of Beams Plastic moment Bending and shear strength / buckling Built-up sections 
laterally / supported beams Web Buckling and Wcb Crippling strength. 

1. IS: 800 2007 General construction in steel - code of practice 3" Edition. 

P 

1. Design of steel structures, N. Subramanian, Oxford University Press, 1* Edition, 2009. 
2. Design of steel structures, S. K. Duggal, Tata McGraw-Hill Education. 2nd Edition 2010. 

VJIT-B.Tech - R21 

Note:IS: 8M0- 2007, IS. 875 are pyded Jutng the exugination 
ale 

Si 

3 

1. Design of Steel Structures, Edwin H Gaylord, Ir. Charles N. Gaylord and James Stallmeyer, Tata MeGraw-Hill 
Education pvt. Ltd, 20 Fditicon. 2012. 

slenderness ratio/ strength 

Types 

2 IS : 875 Part II1 2000 Code of pracice for design loads for buildings and strwwes (second Edition) 

9 KDew 

connectiOns between web 

design -laced-battened columns 
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CeuNe Quceme 
After compleion of this course stuients will be able t0 
COl: Summanze the bastc prmciples and standard methods for work1ng out quantilies in estimat1ng 
CO2: Determ1nc thc carthwork est1mate of buildings. roads and canals. 
COR: Estimate the rate analys1s of the various items of work, 

(O4 Understand the process of contracting lor roads and buldmgs. 

ESTIMATION & COSTING 

UNT-I 

(0S: Evaluate the valuation of buildings and provide practical knowledge of standard spccifications of items of 
butldng construction 

Earthwork Estimation: Methods of estimation of buildings and roads. Canals in cutting. 
UVIT 

Introduction: General items of work in Building, Standard Unit Principles of working out quantities for deta1led and 
abstract estimates -Approximate and Detailed Estimate of Buildings. Principles of bar bending (introduction) 

UNIT -II 

Rate Analy sis: Unt ratc analy sis for anous tems of bu:lding works 

Contracts: Contracts Types of contracts -Contract Docunments -Conditions of contract. 
UNIT � V 

Valuation of buildings: Standard specifications for different items of building construction. 

Text Books: 

1. Estimating and Costing. B.N Dutta. CBS publishers. 27" Fdition. 2016 

Reference Books: 

Sm 

VJIT-B.Tech - R21 

I. Estimation. Costing and Spceificationn, M. Chakraborthi. Iaxmi publications, 24" Fdition. 2006 
Standard schedule of rates and standard data book. public works department. 

7 

4 

P 
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Ceurse Qucomes 
Ater completuon of theC course students will be able to 

(OTClassify the concepts. prunc1ples. types and methods of PSC structures. 
(O:Ivaluate the losses of PSC structurcs. 
COS. Analvs1s and design of PSC slabs and beans using IS:1343 (2012). 
CO4: Explan transm1ssiOn of prestressing lorce. end block analysis by d1tlerent methods. 

UNIT-I 

PRESTRESSED CONCRETE STRUCTURES (PE3) 

UNIT-| 

COS: Analyse the stress distribution of composite bcams and asses the detlection of bcams. Understand the different 
methods of prestressing 

iosses. 

Introduction: Historic development- General principles of prestressing pretensioning and post tensioning- Advantages 
and lmitations of Prestressed conrele General principles of PSC- Class1fication and types of prestressing- Mater:als 
h:gh strength concrete and high tens1le steel their character1sties. 

LNIT 

Methods and Systems of pre stressing: Pretensionung and Post lensionng methodsand sysiems of prestressing like 
Hoyer system, MagnelBlaton system, Freyssinct system and Gillord- L dall System- Lee MeCall system. 

Losses of Prestress: Loss of prestress in pretensioned and posttesnioncd members due to various causes like clastic 
shortage of concrete, shrinkage of concrete, creep of concrete, relaxation of stress in steel, slip in anchorage, frictional 

UNIT - IV 

3 

Provisons 

VJIT-B.Tech - R21 

Flexure: Analysis of sections for flexure- beams prestressed with straight, concentric, cccentric, bent and parabolic 
lendons- stress diagrans- Elastie design of PSC slabs and beams of reetangular and I sections. 

P 

Shear: General Considerations- Principal tension and compression- Improving shear resistance of concrete by 
horzontal and vertical prestressing and by using inclined or parabolic cables- Analys1s of rectangular and I bcams for 
shear Design of shear reinforcements- IS Code provisions. 

3 

Text Books 

1. 

Transfer of Prestress in Pretensioned Members: Transm1ssion of prestressing force by bond - Transnission length 
Flexural bond stresses - IS code provisions Anchorage zone stresses in post tensioned members -stress distribution 

in End block Analysis by Guyon. Magnel, Zienlinsk1 and Rowe's methods Anchorage zone reinforcement- IS 

Reference Books: 

Composite Beams: D1fferent Types- Propped and Unpropped- stress distribution- Differential shrinkage- Analysis of 
composite beams- General design considerations. 
Deflections: Importance of control of detlections- Factors influcncing detlections - Short term detlections of uncracked 
beans- prediction of long time deflections- IS code requirements. 

4 

9 

Prestressed conerete, N. Krishna Raju, Tata Me Graw Hill Book Iducation pvt. Itd, Sth Edition, 2010. 
Prestressed (oncrete, N Rajagopalan, Narosa Publishing Ilouse, 1" Edition,2014. 

Kpeus 
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Ceursc Qucomcs 
After completion of this course students will be able to 

(OT Quantily mchanwal behaour of cath's surlace, sCIN)Ic hazards and its eflccts. 
(O2: ldent1tv, tonmulate and solves engineering problems subjected to dynamic loading conditions. 
(OR. Understand the mtenal parameters ot the structures for seismc des1gn sourcc 
(04: ASseSs the design component or process to meet des1red nceds w1thn realistic constraints. 

COS Analvze and design the members for carnhquake res1sting paramcters. 

UVIT-III 

EARTHÌUANE ENCINEERING (PE) 

Seismic waves Enginccring Scismology: tarthquake phenonenon cause of carthquakes- Faults Plate tectonics 
Scalcs Tens associated with carthquakes Magnitude/Intensity of an carthquake Encrgy released Earthquake 

measuring instrunents Scismoscope, Scismograph, accelerograph strong ground motions Scismic zones of India. 

Degrecs of Frecdom Continuous system Theory of Vibrations: Elements of a vibratory systcm Lumped mass 

idealization Oscillatory motion Simple Harmonic Motion Free vibration of single degrec of freedom (SDOF) 

System undamped and damped critical damping Logarithmic decrement - Forced vibrations - Harmonic 
Earthquake CxCitation Dymamic magnification factor Excitation by rig1d based translation for SIDOF system 

UNIT -V 

Conceptual design: Buildng contigurations ContinuIous load path Overall 

form - simplicity and symmetry clongated shapes stiffness and strength Horizontal and Vertical members 
Iwistung of buildings Ductlity definition-ductul1ty relationships exible buldings - traming systems - choice 
of construction materials -uncontined concrete - confincd concrele-masonry 

Introduction to earthquake resistant design: Seismic design requirements 
basic assumptions - design carthquake loads basic load combinations 
analysis factors in seismic analysis cquivalent lateral forcc nethod. 

Text Books: 

Introduction Functioal plann1ng 

Reference Books: 

6 

Seismic Analysis of structures: PrInc1ples of earthquake res1stant des1gn of RC members Structural models for 

frame buildings -Equivalent static analysis of any typical structure. 

IS Codes 

VJIT-B.Tech - R21 

reinforcing steel. 

. karthquake Resistant Design of structures, S. K. Duggal, Oxtord University Press. 2W 1idition, 2007. 

regular and irregular configurations 
permissible stresses seismic methods of 

2 Farthquake Resistant Design of structures, Pankaj Agarwal and Manish Shrikhande. Prentice Hall of Ind1a Pvt. 
Lid, 1"Edition,20 1l6. 

3 

. Seismic Design of Reinforced Conerete and Masonry Building. T. Paulay and M.J.N. Priestly, John Wiley & 
Sons, I tdition, I994. 

7 

2. Eartquake Resistant Design of Buidling structures, Vinod Hosur, Wiley India Pvt. Ltd, 3" Edition, 1992. 

3 IS:13920-1993, " Ducile deyling of cícrete structures subjeeted to seismic force" 

3 

L IS: I893 (Part-1) -2002. "Criteria for Earthquake Resistant Design of structures." B.I.S., New Delhi. 
2. IS:4326-1993,* Earthquake Resistant Design and Construction of Building", Code of Practice B.J.S., New 

Delhi. 

Delhi. 

9 
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Guidelincs, B.I.S.. New 

5 

ground motion. 
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Leursc Outcemes 
Atet copleton of this couC studenty mll be able to 

CO2 iustrate Green buildg assCSSICHt and acercditaton system. 
CO3: Ablc to apply low energy buildmg stratcgics. 

GREEN BUILDING TECHNOLOGIES (PE) 

COI Uaderstand the Green buldng concept and tocus on approaches that makes build1ng sustainable 

CO4 Design green building to inprove sustanability of infrastructure 
COS: Class1fv thc cconomic benefits of grecn buildmgs. 

LNIT- III 

Introduction: The shitt1mg landscapc of Grecn busid1gs, The dr1ving torces for sustainable construction, Ethics and 
sustainabilty, Bas1c Concepts and Vocabulary, Major Environmental and resource concerns. International Build1ng 
Assessment svstems. 

UNIT -IV 

The green building assessment system. Structure of the LEED suite of Building rating systems. LEED Credential. 
LEED Bunld1ng Design and consiructton Rating system, (Green Globes Buld1ng Rating Tools. Structure of Green 
Giohes for Ncw Construction, Grcen Globes Assessnent and Certification Process, Green Globes Profcssional 
Credentials, IGBC Building desingn, Rating system and Professional crentials. Green Building Documentation 
Rcquiremcnts 

UNIT-V 

6. 

Green building design: Conventional versus (Gireen Build1ng Systens. green mater1als. material selection criteria. 
Exccuting the Green Build1ng Project. Integratcd Design Process, Role of the charrette in the design process, 

Text Books: 

Low energy building stratcgies: Building Energy Issues, High Performance Building Energy Design Strategy. 
Passive Design Strategy. Building Envelope. Intenal Load Reduction, Smart Buildings and Energy Management 
Systems. 

Green building cconomics and sustainable construction: General approach, The Business Casc lor High 
Perfornance Green iBuildings, Feonomics of Gireen Building, Quantifying Green Building Benetits, Artieulating 
Performance Goals for Future Green Buildings. 

1. Sustainable Construction, Charles J. Kibert, Jobn Wiley & sons, 4" Fdition, 2016. 

VJIT-B Tech - R21 

2014 
Reference Books: 

p 

0 

Sun, Wind & Light- Arehitectural design strategies, Mark Dckay & G.Z. Brown, John Wiley & sons, 3" Edition. 

1. JGBC Reterenve Manul (2016) 

4 
Pr 
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Afer completion of this coutsC studentx ll be able to 
CO1 Deinc and undcrstand the various componens of railw ays 

0 lnderstand and o'e the govmetre clements necded for the des1gn of permanent way 
0 1tine wnderstand and ten ihe \anous omponents of the airport 

C04 Detinc. understand thc planning and requtements of a harbor. 

RAILWAs, RPORIN'ANDHARHOUR ENGIVEERING (PEA) 

OS Improve and \isual1ze the working of intell1gent transportation sy stem. 

Introductien to railwav :Pemanent way components Cross Section of Pemanent Way - Functions of various 

Geomtnc design of railway track: iradients- Grade Compensation- Cant and Negative Super elevation- Cant 
Deticsency Degree of Curve, Ponts and Crossing. Ral Jonts & Welding of Joints, Railway station& Yards. 
Signaliz1ng & interiock1ng. 

UNIT -IV 

Airport engineering Airport Site scleetion Runw ay Orientation Bas1e, Runway Length Corections for Elevation 
Apor Classt fication - Runw ay (ieometrie des1gn concepts Factors (ontrolling Taxiway Layout -Termnal Area 

Apron Hangar Blas: Considerations, Typical Airport Layouts Wind rose diagram -Runway Lightening system & 
Marking 

UNIT -1 

Port and harbor engineering: Requirements of Port and Harbour, Classification of Port & Harbour, Features of a 
1iarbout Plan1ng of Habour. Breukwalets, Dry docks, Jetties, Aprons, Transit shed and Warehouses, Navigational 

let Books: 

Intelligent transport svstems:ITS Definition, Benefits of ITS, user services, Detectors, Automatic Vehicle Location 
(AVL). Automatic Vehicle ldent1fication (AV), Introduction to ITS applications, ITS architecture components and 
siandards, Overvicw of 11S implementations in devclopcd countrics. 

VJIT-8 Tech -R21 

1. 
Reference Books: 

2 

1ghway. :4ilway. Aport and Ilarbour LngneeIng. K.P. Subramanian, Scitcch publicution, 1 tdituon 
2010. 
A Text book of Transportation Engneering, S.P. Chandola, S.Chand && Co. Lid, 1" Edition, 2001 

A Text Book of Railway Engineering, S.CSaxena and S. Arora, Dhanpatrai and Sons,7h Ed1tion, 2013. 
arbour, Dock und I unnel Ingneeng, R Sriniasan, ,Charotar publication, 28" Edition, 2016. 

3. Transportation Engineering and planning, CS. P'apacostas, P. Prevedouros, 3" Edition, 2000 
4. Intelgent Iransportation system, Pradeep kumar Sarkar, Amit Kumar Jain PHl lcarning, 1" Editton. 2018 

7 
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Components bike Raiis, Slecpers and Ballast. Gauge Creep of Rais- Thcornes related to Creep- Sleeper density 
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Atet completion of this course studets will be able to 
C0) Analyze and des1gn of cantilevcr retanng wall 
CO2 Apply the prOVIsOn ofIS: 3370-2009 to design walcr tank. 
COR Comple the design aspects of flat slabs 
(O: 1dapt the provsion of lRC 21 1987 to class AA load1ng to design T beam g1rder 

COS Sunmmarize the force components and design principles of RCC Chimney 
IVII-I 

AD\ AVCHDSIRLRAL DESIGN (PE4) 

UVT-ii 

Design of Retaining walls: Types of retainng walls, forces on eant1lever retain1ng wall, stabil1ty conditions of a 
cantilever retain1ng wall. proportioning of cant1lever retamng wall, Introduction to counter fort retain1ng wall 

Design of water tank: Design philosophy and requirenments, IS code recommendations regarding. Detail1ng in water 
Lank, Des1gn of circular water tank resting on ground (approximate method),I.S code method for design of circular tank. 
Design of elevated tank with staging 

UNII- IV 

Design of flat siab: Introduction term1nology related w1th flat slab construction, S code provision for tlat slab. 
Analysis and des1gn of flat slab by d1rect design nethod. Shcar in flat slab. openings in flat slab 

Design of concrete bridges: IRC loading. Design of R.C slab culvert, Design ofT-beam Girder Bridge 

Chimnevs: Different components of Chimncy, Design of RCC chimney 

Text Books: 

1 

6 

Reference Books: 

VJIT-B Tech - R21 

Reinforced Concrete Structures vol II, B.C. Punmia, A shok Kumar Jain. and Arun Kumar Jain, Lakshmi 
Publications Pvt. Ld, 5th Edition, 2015 

2 Reinforced cement concrete design, Ncclam Sharma , S.K. Kataria & sons Publication, reviscd Fdition, 2020. 
Advanced Reinforced Conerete Structures, N. Krishna Raju., 4" Edition. 2019 

7 

3 

Advanced Reinforced Conerete Structures, Varghese, Prantics hall of India pvt lIhd,2hd Edition, 2010. 
2 Essentials of Bridge Engineering, DeJohn son Victor. Oxford, and IBM publication co pvt ltd, 6th Edition, 

2007 

4 

Pr 
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Course outcomes 
Aier compleion of this course students will be able to 
(O1: Understand different iypes of aquifers and their characteristics 
CO2: Analyse the pumping test data for different aquifers 

CO3: Distinguish the surface and subsurface investigation methods of ground water. 
CO4: Discuss the methods of artificial recharging of ground water. 
COS: Explain the control of salinc water intrusions. 
UNIT-I 

CNIT- || 

GROUND WATERHYDROLO0GY (PE4) 

UNIT - III 

Ground Water Occurrence: Ground water hydrologic cycle, origin of' ground water. rock properties effecting ground 
ater. vertical distribution of grond water, zone of aeration and zone of saturation, geologic formation as Aquifers. 
Iypes of aquifers, porosity, Specific yicld and Spccific retention. (Ground Water Movement: Permcability, Darcy's law. 
storage coeficient. Transmissivity, differential cquation guverning ground water low in threc dimcnsions derivation, 
ground water flow cquation in polar coordinate system. 

Investigation. 
UNIT - IV 

Ground water and well hydraulics: Analysis of Pumping Test Data I: Steady tlow groundwater flow towards a well 
in confined and unconfined aquifers Dupit's and Theism's equations, Assumptions, Formation constants, yield of an 
open well interfacc and well tests. 

LNIT- V 

Unsteady flow analysis: Pumping Test Data I: Unsteady flow towards a wel -Non equilibrium 
kquations Theis solution Jocob and Chow's simplitications, Leak aquifers. Surface and Subsurfacc Investigation: 
Surface methods of cxploration Elcctrical resistivity and Seismie Refraction methods. Subsurface methods 
Cieophysical logging and resistivity logging Aerial Photogrammetry applications along with Case Studies in Subsurface 

Text Books: 

L 

Saline Water Intrusion in aquifer: Occurrence of salinc water intrusions, Ghyben- Herzberg 
Relation, Shapc of interface, control of scawater intrusion. Groundwater Bas1n Management: 
Concepts of conjunction use, Case studies. 

Reference Books: 

1. 

3 

Artificial Recharge of Ground Water: Concept of artificial recharge recharge methods, Relative merits, 
Applications of GIS and Remote Sensing in Artificial Recharge of Ground Water along with Case studics. 

6 

VJIT-B.Tech - R21 

PC 
3 0 

L 

I. Ground water Hydrology, David Keith Todd and Larry W. Mays, John Wiley & Son, New York. 3d Edition. 2015. 

4 

9 

1. Hydrology, H. M. Raghunath, New Age International (P) Limited Publishers,3" Edition, 2006 
Manual on Artificial Recharge of Groundwatcr, Central Ground Watcr Board, Ministry of water resources. Govt. ot India, 2007. 

KDe 
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Ceurse utcomA 
Ater complenon of this course students w1ll be able lo 

(ONCRETE & HIGHWAY MATERIALS LAB 

COT Examne the expermental strength of aggregate materials as per codal provisions. 
CO2: Compute the properties of bitumnous materials. 
(O3: Dctermine the propetics of cement by conducting the test. 
(O4: Dotne the vorkab1hty of tresh conerete by conducting tests. 

List of Experiments: 

COS: Estimate the strength of hardencd concerete by condueting destructive and non destructive testing. 

1. Detcmne the Crushing & Impact valuc of given coarse aggregate sample. 

Determine the Spccific Gravity and water absorption for given samplc of aggregates. 

3. Determine Abrasion& Attrition value for given sample of aggregates. 

4. Determine Flakiness and Elongation index for given sanmple of aggregates. 

6. 

5. Determine the Consistency& Ductility of given Bitumen samplc. 

6. Deteninc the Sofening point. Flash and Fire point of given Bitumen sample 

7. Determine the Fineness& Standard Consistency of the given cemcnt sample. 

8. Detcrmine the Initial & Final sctting time of thc given ccment samplc. 

9 Determine the Specific Gravity & Soundness of the given cement sample. 

0 

11. Determinc the Workability of givcn fresh concrcte sample. 

10. Determinc the Young's Modulus and Compressive strength of given concretc& Cement mortar specimens. 

ale 

VJIT-B. Tech - R21 

4. 

2 1 

12. Determination of Bulking percentage of given Fine Aggregate sample &Demonstration of NDT. 

9. Dey 



B.Tech IV Year | Semester- CIVIL 

Course Ouicomes 
\ter compleion of this coutse students will be able to 

6 

" CO2: Analyse the Bcam and Slab using Staad Pro softwarc. 

7 

CO3: ASsess the frame using the Staad Pro. 

list of Experiments 

COL Encalcate w1th the usage of reeent software's and its applications n the ficld of civil cngincering 

" C0: Interpret the slope stability by using Geo5. 
COS. ANseSs the settlement of tooting. 

(OMPIAIONALLAB 

Introduction and practicc of the basic functions use in the Pvthon computing 

supportcd bcam subjccted to cccentric point load and UDL throughout the span. 

2 To develop the programme for Bending moment, Shear force and Deflection at incremental segments of simply 

Denwnsiution nd cxpllhahon on basic cOMnds uscd in Staad.pro 
Analyse of Continous beanm using Staad.pro 
Analvse of slab usng Slaad.pro 
Analyse of 2D frame using Staad.pro 
Analyse of space frame using Staad.pro 
Demonstration of adminstrator settings of Geostudio 
Analvs1s of slope stability with homogencous and stratiticd soil condition. 10. Stablity of slope w1th retanmg wall 

11. Settlement analysis of sprcad footing 
12. Analvsis of single pile setlement 

List of Software Required 

1. T 

1. Staad.pro - Licenccd version. 
Geostudio - Fducational version 

3. Python Open resource. 

VJIT-B.Tech - R21 
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B.Tech IV Year I Semester -CIVIL 

Couse Qutcomes 

INDUSTRIAL ORIENTED MINI PROJECT (Summer Vacation between III- Il and IV-I) 

After completion of this course studcnts will be able lo 
CO1: Interpret the literature and develop solutions for framing problem statc1nent. 

CO2: Select sottware techniques for identifying problems. 
CO3: Analysis and test the modules of planned project. 

CO4: Design technical report and deliver prescntations. 
COS: Apply engineering and management principles to achieve project goals. 

Content 

la PY 

VJIT-B.Tech R21 

0 

There shall be an industry-oriented Mini-Project, in collaboration with an industry of department specific 
specialization, to be taken up during the summer vacation after III year II Semester examination. However, the mini 
projcct and its report shall be cvaluatcd along with the projcet work in IV ycar I Semester. The industry oriented mini 
projcct shall be submitted in a report form and presentcd hefore the comnittee Thc committcc consists of an cvtea" 
Craminer, Head of the Departmcnt, the Superv isor of' he Mun-prvject and a Senior Facully membcr of the depart1nent 
There shall be no internal marks for industry orienteç mini-prOjcct. 

9/kDes 

3 



B Tech. I\ Lear ll Semester 

S. 

No. 
Catego 

PW-2 

Course Title 

Rehab1litation and Retrofitting 

Remwc Sensing & GIS 
Technical Seminar 

Comprehensive Viva Voce 
Major Projcct 

Total 

( 

6 

0 

2 

KDes 

P 

20 

20 

3 

10 

20 



B Tech IV Year ll Semester - CiVIL 

Course Outcomes : 
After completion ot this courNe students will be able to 

CO1: lustrate the mportance of nspection and mantenance. 
(O2: Summarize the Impacts of corrOsion and firc damage on structures. 
CO3: ldent1fy the danage assessmcnt and testing of structural components. 

CO4: Understand the materials and techniques nceded tor repairs. 

UNIT � I 

REHABILITATION AND RETROFITTING OF STRUCTURES 

UNIT - II| 

COS: Examinc the failures of the structures and hcalth monitoring with Optimization tcchniques. 

UNIT - III 

Introduction: Maintenance, Repair and Rehabilitation Types Of Maintenance Detcrioration of structurcs Distress 
in structures causes and prevention. Mcchanism of 

Inspection and Testing: symptoms and dagnosis of distress Damagc assessment NDT 

UNIT -IV 

Corrosion of steel Reinforcement: (Causes Mechanism and prevention. Damagc of structure due to fire firc rating of 
sructures- Phenomena of Desiceation 

UNIT -V 
Health monitoring: structures and its health use of sensors build1ng instrumentation. 

Text Books: 

VJIT-B.Tech - R21 

L|Tpc 
3 

Repair of structure: common typcs of repairs repair in concrete structures repairs in underwater structurcs 
Guniting - short create - Underpinning. Strengthening methods. Retrofitting- jacketing 

0 3 

7 

I. Maintenance and repair of civil structures. B.. Gupta and Amit Gupta, Standard publications, 1" Edition 
2007. 

8. 

2. Concrete Technology, A.R. Shantha Kumar, Oxford university Press, New Delhi, I" Edition, 2010. 
Reference Books: 

4 

1. Repair and Rehabilitation of Concrete Siructures. #oonam 1. Modi, Chirag N. Patel, PHI Lcarning Pvt. LId. 

Damagc- Typcs of Damagc 
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(ourse Outcomes: 
Ater completion of this course students will be able to 

Introduction to Photogrammetry 

UNIT-II 

REMOIE SENSING AND GIS 

CO1 Undestand the conepts of Photogramnnetry and compute the heights of the objccts using parallax. C0 \ble to omprehend the enev interaelons with carth Nurtace features, speetral properties of water bodics. (0 the ieet ofGS nd its anplcatons. hon diflerent Vnes of data represcntation in IS (O4: 1lustrate spaual and on-spatal data leatures n GIS and understand the map projcctons and coordinates systems. (OS:Rcwle sensing gvcs the roisOn of understandng about water resources nanagement and monitoring. CNIT- I 

Principle and iypes of denal pholograpns, stereosCopy, Map Vs Mosaic, ground control, Parallax mcasuremcnts for height, dcteminations 

LNIT- IV 

Remote Sensing l: BasiC concepts and foundation of remOle sensing clements involved in remote scnsing. cietromagnctie specrum, remote sensmg terinology and units. 
Remote Sensing - ll: Energy rcsources, cnergy interactions with carth surface features and atmosphere, resolution, sensors and satellite isual interpretation techniques, basic elements, converging evidence, interprctation for terrain evaluation, spectral properties of watcer bodies, introduction to digital data analysis. 

UNIT-\: 

VJIT-8.Tech -R21 

Geographic Information Svstem: Introdueton. GIS detinition and terminology. (GIS categorics, con1poncnts of GIS. fundamental operations of GIS, A theoretical framework for GIS. 

LT 

Iypes of data representation: Data collection and input overvicw, data input and output. Keyboard entry and coord1nate geometry proccdure, manual d1gitizing and scanning, Raster GIS, Vector GIS File management, Spatial data Laver bacd GIS. teature hbascd GIS mappng. 

Text Books 

PC 
3 00 3 

GIS Spatial Analysis: Computational Analysis Methods (CAM), Visual Analysis Methods (VAM), Data storage vector data storage. attribute data storage, overview of the data manipulation and analysis. Integrated analysis of the patial and attrnbute data 

1. Remote Sensng and its applications, 1. RA Naravana, University Press, 1999, 

Reference Books: 

Water Resources Applications-I: Land use Land cover in water resources, Surface water mapping and inventory. Rainfall Runoff relations and runoff potential indices of watersheds, Flood and Drought impact assessment and mon1tor1ng. Watershed management tor sustamable development and Watershed characteristics. Water Resources Applications - I|: Reservor scd1mentat1On, Fluval Geomorphology, water resourccs managcment and monitorng, Ground Water Targeting, ldentitication of sites lor artifieial Recharge structures, Drainage Morphometry. Inland water quality survey and management, water depth estimation and bathymetry. 

Am 

2 Pincples of Geo physical Infornalion Systems, Peter A Burragh and Rachacl A. Me Donncll, Oxford Publishers 

) 

1.Concepts & Techniques of GJ$CP. Lo, Atbert K.W Yeung, Prentice llall Publwations, 2007. 

KDee 



6 

2. Remote Sensing and Geograph1cal lInformation svstems, M. Anji Reddy. B.S. Publications, 2001. 

3. Introduction to Geographical Information Systems, Kang - Tsung Chang. TMH Publications & Co. 4" 

Edition,2007 

7 

3. 4 5 



B.Tech IV Year ll Sernester - CIVL 

After conpletion of this coursc students wrll by abic to 
CO1 Demonstrate the skilis in sáentatyig. anaiysing. and prccnting a rescarch topue 

TECHNICAL SEMINAR 

(02 Demonstrate the quality of krw icdre gatncd frm the lterature utvey on rovent tehnolegcs 

community 
03 Demonstrate the skslis devcpd io caanicale elleutivcy on enginring aktivitics with the ngnceritg 

CO4 Demontrate ab1lity to cffectiscly manage te in prcsentatson sksll 
(OS Design a fechncal reporn with the prpsl of cth 

Cuntcnt 

VJIT-B.Tech - R21 

6 

information on a specialsscd lops a prstarc a te htn al rvrt fhg hi uerandng o the lu 
to the department I shal! oaluatcal h th dcparttal sttes cuaREIng of thhs iisad af the partt 

Seminar Supervisor and a Se tity miTnt 

KD 

d sheit 



B.Tech IV Year l| Sermester - CIVIL 

Course utcomes 
After cemplction of this course students will be able to 
COl: Expla1n comprchensively tO answer qucstios from all the courscs 

COMPREHENSIVE VIVA VOCE 

(02: lest Oral Presentation sk1lls by answerng questions ) a precise and coCIe Manner 

CO3: Buuld confidence and interpersonal sk1lls 

Content 

CO4: Support thc students to face interview both in the academic and the mduslrial scelo! 

CO5: Improve placements and better performers in their future 

6 

The Comprehensive Viva-Voce w1ll be conducted by a Commuttee consisung of Hcad of the Department and 

two Senior Faculty members of the Department The Conprehens1ve \Ivaloce Is intended to assess the students 

understanding of the courses he stud1cd during the B Tech course of study There are no internal marks for the 

Comprehensive Viva-Voce. 

Si 

VJIT-B.lech - R21 
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Ceurse Qucomes 
After completion of this course students will be able to 

MAJOR PROJECT 

C02: unction effectively in teams o accompl1sh a common oal 

(OT ldenuty, Analyse and apply suitalb!e curent lechnqucy ld tools to solve a problem n the civil engneering 
doman and socictal issues 

(O3: Organise the technical report witg and commumcation cleeively 
(04 |xtend n Itelong cUuty 
CO5: Detine and analyse a problem to assess health, salety and legal issues 

Cantent 

Sm 

VJIT-8.Tech -R21 

TP C 
20 10 

The End Semester Examnation of the project work shall comence from IV-Il and internal evaluation shall bc 
conducted by the ommittee as apponted for the major-projcet In addition, the Projcet Supervisor shall also be included 
in the committee. The Internal Evaluation shall be on the basiN of two eviews given by ecach student on the topic of the 
projcct. The major projcct lopies hall be dtlerent tronn ndustry onented mini projcct, seminar and mini projcct work. 
The external evaluation of mnajor projcet work shall be mde at the end of the IV-Il by the external examiner along with the Head of the Department, the Superv isor of the projcct and a Senior aculty nmember of the department. 

4 
5 
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Category 

OE-1 

OE-2 

OE-3 

S 

OPEN ELECTIVES OFFFRED BY CIVIL ENGINEERING DEPARTMENT 

2 

Flements of civil -ngmeeng 
Smart ciies 

Dsaster Management 

Green building Technologics 

Course Title 

Environmental Pollution & control mcthods 

Construetion Management 

Remote Scnsng & GiIS 
Introdueion to carthquake :ngincering 

3. Solid Waste Managcmcnt 

7 

3. 

8. 

P 

9.kDew 



8.Tech lI Year I Semester - CIVIL 

Ceurse Qutcene 
\fter completo of this course sudents w ill be able to 

CO: Understand (GcoBogical propcrties and of civil engineerng. CO: Plan the concept of dfferent build1ng byclaws and planning prnciples. 

UNIT -1I 

CO: Analvse the propertics of the fluid changes treatmcnt process. 

ELEMENTS OF CIVIL ENGINEERING (OEI) 

CO4. Appl modem lools ul surveving 

Building materials, building components: Stoncs Componnts of Brck Building Components DPC. Build1ng planning and building byelaws 

COS: E aluate the prnc1ples of highway geometric designs and types of pavements as per IRC standards. UNIT -I 
Basics of Engineering Geology: Geology - branches of geology mportance of study of minerals - class1tication of minerals formation tvpes of soils 

UNIT - IV 

2 

6 

Text Books: 

Fluid mechanics: Dimensions and units - physical properties of fluids specific gravity - surface tension -Problems Viscosity -vapor pressure and their influences on fluid motion- Cavitation- Atmospheric, Guage and Vaccum Pressure 

4. 

Surveying: Definition of surveying principle- typcs of surveying-objcctives and classification -Total Station: Limitation. Advantages GIS: Applications-GPS. 

Reference Books: 

Transportation engineering: Highway Devclopment in India Nceessity for Highway Planning- Ditferent Road Development Plans: Classification of Roads Road Network Patterns, Super elevation Types of Intersections Introduction to 1lex1ble & rigid pavements advantages limitations. Parking studies- road accidents and preventive 

3 

detin1tion 
petrology- geological classification of rocks. Soil 

. Engineering Geology, N. Chennakesavulu, Mc-Millan Ind1a Lid, 3 Edition 2018. 

wcathernng of rocks - mineralogy 

Classification, quarrying and methods of quarrying. Bricks 
Lintels, arches, w alls, staircase, floor and roofs, doors and windows, 

3. Highway Engineering, S.K.Khanna & C.E.G.Justo, Nemchand & Bros., 7h Edition, 2000. 

VJIT-8.Tech - R21 

Build1ng Construction. Rangawala. Charotar Publishing llouse Pvt. Lid, 43" Edition, 2019 

2 

P 

2. Engincering Materials, Rangawala, Charotar Publishing House Pvt.Ltd, 1" Edition, 2011. 3. Surveying ( Volume ), SK Duggal. MC Graw Hill,5h Ed1tion, 2019 

7 

1 Iethook of Ilud Mehames and Ilydraulie Machlles, Dr. RK.Bansal, Laxmi publications pvt Lid. gh Edition. 2015 

A Text Book of Remote Sensng & Geographical Inlormalion System, M.Anji Reddy, BS Publications, 4h Ed1tion, 2012. 

9. 

Kpew 

measures- traffic signs- road markings. 
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Ater conmplenon ot this courNe Ntudents will be able o 
ndetstad the NN of maut ntastuctute and o omote ibe hal Hoqualty oie tocmnN 

CO ENplan tehnoogy bascd outhon on smart ob1ts 

UNIT -I 

(OR IIustrate & introducy the smal ad sustanable waNte andl water anagement lor Nnal les. 
(04 Apply nergy Eicent strateges n cty 
COSEaluale onowal od¢ls lo shanlaswue wluion 

UNIT - || 

Introduction: Detinng Smart ctes Ihe Sustamable Develepmet & Cities, Nevd for sart ety,Convet of sa" 
CtCN, Smart cy comp0nCnts and alwgous, Potentual ocatous, Phal masulue, OCal 

SI\RICUES (OFD 

Smart Mobility: Objectives & (omponents of smart mwb1ty, Inegmg conwpts & tralege, 

Publhc Mobity 

UNIT- Il| 

IT supported moblitv SYstCms i1- Rel e attic htomaton svstem, Pkm ntomation svNlem ca buhe sh 

system, Modal sp1t, 

UNIT - IV 

VJIT A Toch R?1 

Vehicle & Transport soutons 

Smart Water &Waste Management: Functions & bjcctives of Nart water management, Smart water managcmnt 

solutions, benefits, 

UNT-V 

Smart waste managemcnt objewIes Scope, Waste nnagcmn App0ches, Smart INte manucment 
strategies Smart Bus. Automated waste (olleon syslem (AWCS),Shchh Bharat isNlon 

Text Books: 

nttasulue, Sat 

Smart Energy: Smart Encrgy Concept, Objectives & lements, Strategies for sart Energy-nergy Eticient buldngs 
& use of Renewable encrgy, smart Grid, 

Towards Smart Cities: Investment tor Land, Power, Water, and ighway and Road Rail Conneetivity, Fucl Pipe 

Lines, Smart Economics concept & beeits, Smart Govemnce Functols N ObËcuves, Smart Cities- ndian caN 

studies 

Introduction to Snart citics, P.PAnnl kumur, First Fdition,019 

K Dev 

Smart (Cily, Arun Iroda, ViNhwesh l'avnaskar Foreword by Dr Naravana Murthy,\ishwakama pubicaton, | 

Fition, 2015 

City Mission 



8 Tech Ml Year Semester -CIVIL 

Loursc utcomes: 
After completion of this course students wall be able to 

UNITI 

CO1 Understanding the vat ous types of disaster and its cffect. 
(0 llustrate the aspects of Fnvironmental mpacts assessment (ETA) 

CO4 Assess the funetional impacts of disaster management. 
(O5: Integrate the management cycle and risk reduction 

Introduction To The Different Types Of Disasters: 

CO3: Dcmonstrate assessnment of isk mitigation. 

deplion 

accidents, sea accidents. 
UNIT-J 

DIS ASTER MANAGEMEN (0ED) 

Natural Dissters- Mcanng and nature of natural disasters, ther types and cllects. Floods, drought, cyclonc, Is. 
iandslhdes, avalanches, volcanic eruptions, Heat and cold waves, Climatic change global waning. Sca level risec, ozone 

Environment And Disasters: 

Man Made DIsasters- Nuclear disasters, chemcal disasters, biologieal disasters, build1ng tire, coal fire, torest fire, oil 
fire. air pollution, water pollution. deforestation, industrial waste water pollution. road accidents, rail accidents. air 

Disaster Risk Mitigation: 

UNIT-IV 

Disaster Management: 

Environment. ccosystem and disasters. Climate change Issues and concerns. Industrial hazards and safety measures 
Pust disaslet inpact on environment. Impact of developmental projccts on disastcr risk. Aspects of environmental 
man agement for disaster risk reduction. Environmental Impact Assessment (ElA). 
UNIT-III 

UNIT-V 

6. 

DIsaster risk assessment (Hazard-Vulnerab1l1ty-Capacity analys1s). Hazard mapping and forecasting. Principles and 
aspects of Disaster prevention Disaster mitigation Preparcdness for damage mitigation and coping with disasters. 
Capac1tv build1ng for d1saster/danmage mitigation (structural and non-structural measures). Contingency planning for 

damage mitigation of different hazards. 

3 

Planning For Disaster Rescue AndRisk Reduction: 

VJIT-8.Tech - R21 

Text Books: 

P 

Lffect to migrate natural disasler al national and global levels. Internat ional strategy for disaster reduction. Concept of 
disaster management. national disaster management framework: financial arrangements; role of NGOs, community 
bused orgaizalions and media. (entral, state, district und local administration: Amed forces in disaster responke: 
Disaster responses, Police and other organizations. 

3 

1. Disaster Mitigation: Experiences And Retlections, Pradcep Sahni, I" Edtion 2013. 

Conmunsty-hazard profile of the d1saster site. DM cycle, Ditferent phasCs of Disaster Management :Predisaster stage. 
Fmergeney stage. Poss disaster stage Implementation of diflerent disaster management phase und Relief nechattsm 
during different disaster stages includ1ng cyclones, carthquakes, fire accidents, Tsunami, landslidcs ctc Disaster 
Management Act (2005): Disaster Management Policy (2009); 

4 

2 Natural liazards & Disasters, Dynald llyndan & David llyndman, Cengage Learning, !" Edition, 2009 
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Ahe comnpicton ot ths corse students *ii e aisie to 
CO1 Lnderstand1ng the tarous types of disastet and its cffect 
I0 tr ate the 

C04 Ae the functanal impats of disaster nanagement 

0 fntegrate the managcment cycle and risk rcducton 

Introductien Te The Diflerent Ivpes 0 Disasters: 
\aiural NaNiCN Maning ad iai ufe of nalutal disasicrs, ther tvpes and ellects. Floods, drought. cyclone. 1s. 
lata dex avalanhe okanik erupttons, tHcat and coid wavcs, Climatic change global warm1ng, Sca level rise, ozone 
denlet 

Man Madk Desasiers \ lear divasters chemcal disasiets, buological disasters, build1ng fire, coal ire. torest ire. onl 
fire at l uton, walet pollution deforestation, industral waste waler pollution. road accidents, rasl aceidents. ar 

cCdent, NCa scCdents 

t Nren meat And Disasters: 

Fvitonment ecosystem and disasters Chmate change issues and concerns Industral hazards and safety measures 
Pos dinet mpat on envitonment Inpat of developmental projets on disaster risk. Aspects of environmental 

miattageent for disaster risk reduction Environmental Impact Assessent (EA) 

Dsaster Rnk Mitigation: 

saster rk anssnent iarard Vuinerab1ity (apacity analys1s), Hazard mappng and forecasting Prneiples and 
aspects of hsaster prevention Drsaster mitigation Preparcdness for damage mtigation and cop1ng with dsasters 
Caecty buiiding for disaster danage mtigaton structural and non-struetural measures) Contingency plann1ng tor 
damae mitigation of d1tterent hazards 

Disasler Management: 

| 

VIT 8 Tech - R21 

1flcct to muyalc nalural dindslet at Ihational and global icvcly Internat ional stralcgy tor d1saster reduction Concept of 
Þ:saste managcment natonal disaster managehent tracwork. financ:al arrangements, role of NGOS community 

thscd ot getirat ioR abd nwdia ( Cnral, stale. distrit and local admuntstratton, Amed torces n disaster response 
D:sasict tesponsc, Policc and other ogaizattons 

Plauaiug For Disaster RescUe AndRisk Reduction: 

Commual y tasatd pulil of the di sastet site DM ie. DtiCICHt phaU) ot Disaster Management retisaster stugc. 
1 metgehcy slagc Post disastet stuge Implemenlation of di1!erent di sastet nalageent phase and Relet mechni sin 

during dtfetet disasier stuges xiuding cylon, carthquakes, lie avedents, Ibunam1, landsldy ete Dsater 
Managent At (2005). Disastet Management Policy (2009). 

Jest Buks 

Disasler Mitigationn Iperiences And ketleiop» Piadeep Sahn, tdtion 20|3 
Natural 1laralds & lisaslets, lynald Hynjatan & iDavd tHydnan, (engage l carnng.1" dition, 2009 

KDere 

xeott nonental mpacts aKcseent (f iA 
C01 Demonstrate assexment of nsk mitigation 



B Tech Year Semester - CIVIL 

Ceurx Quicemca 
A fter completten of this course students ll be atble to 
COT Unierstand thc Green build1ng conept and focus on approaches that make building sustainable. 
CO2 lustrate Green build1ng assessent and accredtation systcm. 
(O Able to apply ow cnergy bultng ital egtes 
CO4 Dgn green buld1ng to mproc sustainab1lty of infrastructure 
COS Class1fy the cconomic bencfits of green bu:ldngs 

UNIT-I 

Assessment systems 

GREEN BULDING TECHNOLOGIES (OE 2) 

UNIT-II 

Introduction: The sh1ftung landscane of green huldmgs. The driving forcex for sustainable constructton. Fthics atd 
sLSstainab1lity, Basic Concepts and Vocabulary,. Major E'nvironmental and resource coneerns. International Buildine 

The green building assessment system Structure of the L.HED suite of Bulding rating systems, L.ELD Credential. 
LEED Bud1ng Destgn and construction Rat1ng system. Green Globes Buld1ng Rat1ng Tools, Structure of Green 
Globes for New Construction, Green Globcs Assesnent and Certification Process, Green (ilobes Profesional 
Credentials, GBC Bu:lding design. Rating system and Professional eredentals. ireen Buld1ng Documentatior 
Rcquirements 

LNIT-V 

Green building design: Conventional versus Grcen Butld1ng Systems, green maternals, material selection critersa. 
Exccuting the Green Building Project, Intcgrated Design Proces, Role of the charrette in the design process,. 

Low energy building strategies: Bulding Energy Isues. Iligh Performance Building Energy Design Strategy. 
Passive Design Strategy. Building Invelope. Internal Load Reduction. Smart Buildings and Energy Management 

Systems. 

Test Books: 

Green building economics and sustainable construction: General approach, The Business Case for High 

Performance Gireen Buildings, Economies of Gren Build1ing. Quantifying Green Building Benefits. Articulating 
Performance (Goals for Future Green 1Build1ngs 

6 

VJIT-8.Tech -R21 

Sustainable Construction. CHARLES J KIBERT, John Wiley& sons, 4" Edition,2016. 

Referenee Books: 

P 

2 Sun. Wind & Light- Architcctural design strategies, Mark Dckay & G.Z. Brow, John Wiley & sons, 3" Edtion. 

2014 

1. 1GBC Reference manual (2016) 

7 

3 

9 kDer' 
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Centse utcemc 
At oleon ot thi ousr sludents wil be able to 
(0L nderstad1ng alut the vatous ollutants and etlect on env ironment 
C02 Analyze qualty of at n the form of at qual1ty ndex and dispersion model1ng 

NIRONENTAL OLLTON & CONTRO1. MEIODs (OE2) 

(O lusttate about water pollution and sohd waste management 
(04 Analvs1s and measurement of sol contanunation 
(0$ Prdipe of nosc and prohlems arise due to neise polluten 

UNIT 

Introduction to air pollution: Ar and its compositton, Air Pollution, Sources of air pollution and ts class1fication. 
Maor ar Pollutants and theu characlenstcs, Specitic group pollutants such as CFC, GHG etc, Ar Poliutants frorn 
varous ndustrnal sectors, Impact of air pollution on human health and vegetation. 

UNIT -I 

Air quality: Introduction to Ar qual1ty ndex and Comprehens1ve Environmental Pollution Index etc. and its 
application, Sampl1ng and measurement of air pollutants, Introduction to National Ambient Air Quality Standards. 
Impacts of Air Pollution. Exreme air Polluton seenarios. Acid Rain, Global Warming, Smog, Ozone layer deplction 

UNIT - IV 

Water Pollution: Introduction to water pollution, sources of water pollution- Industrial, Agricultural, and Biomedical Water Management and its Benefits, Impacts of water Pollution 
Solid w aste Management- Introducton. Detintion. Ivpes ol sold waste. Municipal Solid Waste management and Industrial Waste Maagement 

Text Books: 

Soil pollution: Soil contamination by chemical pollutants. sources, Remcd1ation by plants, bioremediat:on by Imicroorganis1ms, contamination by inorganic (including heavy netals) and organic pollutants, factors affecting uptake 
of contaminants, prevention and elimination of contamination, landfills. Effects of atmospheric deposition on various vpes of soils. cation exchange capacity (CEC) of soils. 

VJIT-B Tech -R21 

Introduction to noise: Difference betwecn sound and noise, Pitch and Frequency, Sound Pressure, Sound Pressure level (Decibel), and sources of noise and harmful cffects of noise, noisc measurement and noisc control mcasures. 

1991 

p 

1 Lnvironmental Pollution Control and Engincering, Rao C.S., New Age Intermational (P) Limited, lst Edition, 
Air Pollution, Perkin. l!.G MeGravw ill. Fdtion. 1974 
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B Tech II Year H Semester - CIVIL 

(oursC Outcones 
\tet copleion ot this course sudent wll be able to 
COT Uderstand the construction management sk1lls as a member of a multi- discipl1nary tcam. 
O Appl, o construction plannnp technques 

CO Analyse construcion documents tor plannng and management ol constructi0n proceSses. 
C04 Apply knowlcdge, technques, skills, and tools of the construction industry in construction activities. 

COS Understand the legal mplcations of contract, comon. and regulatory law to manapc a construction 

UNIT-II 

CONSTRUCTION PLANNING AND MANAGEMENT: Significance of Construction Management. Objectives 
and Functtons of Construction Management. Typcs of Construction, Resources for Construction Industry. Varous 
slages in Construetion, Construction Managenment Team& Types of Organization. 

PROJECT PLANNING: Projet Planning Techniques, Planning of Manpower. Materials, Equipment and Finance. 
Scheduling by Bar Charts, Limitations of Bar Charts. 

UNIT- III 

CONSTRUCTION MANAGEMENT 

PERT&CPM: Signticance of CPM&PLRI Icchmques in Construct lun Management, Projcel Schcdulng, etwoia 
Analysis. Cost-Time Analysis in Network Planning. Float: Total tloat & tree float. 

CONTRACT MANAGEMENT Types of contracts, contract document. specification, important conditions of 
contract-tender and tender document Deposits by the contractor 
BIDDING: Definition and Process, Various steps in Bidding. M Book- MusterRoll 

UNIT-IV 

UNIT-V 

CLAIM MANAGEMENT: Construction claims, Source of claim, Claimn Management, Disputes and Dispute 
resolution. Arbitration and its advantages. project closure. Construction closure. ('ontract closure 

VJIT-8.Tech - R21 

construction. 

REGULATIONS AND SAFETY: Labour Regulations, Social Security welfare legislation Laws relating to 
Wages Workmen's Compensation Act Safety in Construction, legal and financial aspccts of accidcnts in 

Text Books: 

Reference Books: 

4 Construction Planning and Management. P.S. Gahlot &B. M. Dhir. Wiley Eastern Limited. 2 Edition,2018. 
(onstruction Project Management. Chitkara K K. Tata McGraw Hill Publishing Co. 4" Fdition, 2019 

6. 

1 Fundamentals of Management. Stephen A. Robbins & DavidA. Decenzo & Mary Coulter, 14" Edition, 2016. 

9. 
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8 Tech V Year Semester - CIVIL 
Course Code: 

Course Qutcomes 
After conmpletion of this course students will be able to 
CO: Select the tvpe of remote sensing technique / data for required purpose. 

CO2: ldent1ty the carth surtace features trom satellite imagcs 

cO3: Analyze the energy interactions in the atmosphere and carth surface features. 
CO4: Prepare thematic maps. 
(OS: Ihterpretations of satell1te data for various applications. 

UNIT- I 

UNIT - III 

REMOTE SENSING & GIS (OE3) 

EMR and its interaction with atmosphere &Earth :Definition of remote sensing and its components 
Flectromagnctic spectrum wavclength regions important to rcmote sensing Wave theory, Particle theory. Stefan 
Boltzmann and Wien's Displacement Law Atmospheric scattering, absorplion Atmospheric windows speciral 
Signature concepts -typical spectral retlcctive characteristics of water, vegetation and soil. 

UNIT -IV 

Platforms and sensors: Types of platforms orbit types. Sun-synchronous and Geosynchronous - Passive and Active 
sensors resolution conccpt Pay load deseription of important Earth Resources and Meteorological satellites 

Airborne and space borne TIR and mierowave sensors. 

Geographic information system: Introduction -Maps - Definitions Map projections 
map analysis GIS definition basie components of GIS standard GIS software Data type 
(attr1bute) data - measurement scales -Data Base Management Systems (DBMS). 

UNTT - V 

Image interpretation and analysis: Types of Data Products types of image interpretation - basic elements of image 
interpretation -visual interpretation keys -Digital Image Processing -Pre-processing -image enhancement techniques 

multispectral image class1fication Superviscd and unsupervised. 

Text Books: 

6 

References Books: 

2 

Data entry, storage and analysis: Data mod¢ls vector and raster data data compression 
and scanning attribute data analysis integrated data analys0s Modeling in GIS Tlighway alignment studies Information System. 

VJIT-B.Tech -R21 

I. 

7 

3 

T PC 
00 3 

3 

1. Remote Sensing and Image Interpretation, Lillc sand T.M., Kicter, R.W. and J.W. Chipman, John Willey and Sons Asia Pvt. Lid., 5th tdtion, 2004. 
2 Introduction to Geographical Intormation Systems, Kang T'sung Chang. TMII Publications & Co. 4h bdition,2007. 

8 9 
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types of map projections 
Spatial and non-spatial 

Remote sensing and Geographical information systen, M. Anji Reddy, B.S. Publications, 4" Edition. 2001. 
Basies of remote sensing & GIS, S. Kumar, Laxmi publications, 1 Edition, 2016. 

data input by digitization 
Land 



B Tech V Year 1 Semester -CIVIL 

CeuNe Quicomca 
\iter completion of this course students will be able to 

CO1 Understand the Interior of Earth surface and the occurrcnce of carthquake. 

UNIT-I 

CO2: llustr ate the plate teetonies plate and fault attenuation. 

INTRODUCTION I0AAR HÌU AKE. ENGINEERING (OA) 

CO3: Evaluate the quantitative measure of energy release. 

COS Clasify different carthquake hazards and its effects. 
(O4: Conmpute the mcchanical hchavior of carth surface and its significancc 

LNIT-IH 

LNIT- III 

Introduction: Interior of the Earth Earthquakes phenomenon causes of carthquake. Nature and Occurrence ot 

carthquakes- effets of carthquakes, ('onscqucnces of Earthquake damage Terms associated w1th carthquakes. 

UNIT -V 

UNIT -IV 

Engineering Seismology: Flastic rehound theory. Plate teetonies: D;fferent plate theories lithospheric plates plate 
margins & Earthquake occurrences - movement of plates. Faults &fault tvpes. Farthquake classification 

Measurements of Earthquakes: Magnitude'lntensity of an carthquake scales Energy released Earthquake 
measuring instruments Scismoscope. Scismograph and accclerograph Interpretation of Seismic Records. Scismic 

6 

Strong Ground Motion: Response of Structure to Earthquake Motion, Fundamentals of wave motion seismic wave 
types. Reflection and refraction of plane waves at a plate boundary - boundary conditions, Energy conversions, focus on 
Indian carthquakes. 

Concepts of Earthquake resistant building: Building configurations 
Continuous load path - Characteristics of Buldings. 

Text Books: 

Seismic Hazard: !ntroduction to Seinic !larard. Ivpes of hazard. Ti:ne parancters of hazards, Ioca! site cffects and 
evaluation methods. 

VJIT-8.ech - R21 

1 T P 

Introduction 

2. Earthquake Resistant Design of structures., S. K. Duggal, Oxford University Press, 2d Edition, 2007. 
Reference Books: 

3. Earthquake Tips -1Lcarning l:arthquake Design and Construction, C. V.R. Murthy, 2005. 

aeu 

1. Earthquakc Resistant Design of structures, Pankaj Agarwal and Man1sh Shrikhande, Prentice Hall of Ind1a 
Pvt, Lid, 1" Ldition, 2016. 

1. Introduction to Earthquake Engincering. Hector Estrada & Iuke S Lee, CRC Press. Taylor & Francis Group, 3 
Edition, 2017. 

2. Earthquake Resistant Design of Buidling structures, Vinod Hosur. Wiley India Pv. Iid, 3" Edition, 1992. 

7 
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Zones of India -Concept of scismic micro Z0nalion. 



8,Tech IV Year | Semester -CIVIL 

Coursc Outsomes 
After completion of this course students will be able to 

co1: lurate the hicarchcal struwture in solid waste managenent and an integrated solution. 
CO2: Apnly the legal leg1sation, evonomie analys1s of thc sohd waste management system. 
CO3: ldentuty route optimizaion for a sold waste collection and transport system. 

CO4: Uierstand lcgal and economical pounts related to general solid waste management. 
CO5: Plan site sclcction for a landfill. 

UNIT I 

UNIT II 

LNT III 

Waste Management: Solid waste problem, meaning and definition of solid wastc, concept and classification of 

mun1c1nal sod waste, Impats of sold waste on environment. 

LNIT IV 

sOLD WASTE MANAGEMENT (OE3) 

solid waste management rules and Regulations: Devcloping a solid waste collection and transfer system. 
characterizing waste generation, Determining public and private collection or transfer options. 

LNIT V 

Waste management techniques: Solid waste management Hierarchy. waste prevention, definition of source reduction. 

waste reduction at sourcc using 5R's Technique. 

Text Books: 

Waste disposal Iechniques: Wastc disposal, composting. principles of composting, factors affecting composting. 
vermi compusting, waste to energy teehniques, Iandfill technique and design and opcrating procedure of landfill 

Reference Books: 

VJIT-B.Tech - R21 

Solid waste management of Biomedical waste, plastic and E-waste: Biomedical waste sources and generation. 
biomedical waste management, plastic Dangers of plastic wastes, Recycling and disposal of plastic wastes, E -wastes 

Definition, Health hazards, E-waste management and conclusion 

Solid waste Management, K. Sasi Kumar & S. Gopi Krishna, Prentice-Hall Publishers, I Edition, 2009 

LT PC 

2. Municipal Solid waste Management in India, Subhrabaran Das 
Edition, 2010. 

3 

Solid waste Management, Jagbir Singh & A.L. Ramanathan. I K International Publishing House Pvt Ltd. 1 
Ed1tion, 2009. 

J. Management of Municipal Solid waste, T.V. Ramachandra, The Energy and Resources Institute, TERL. 
Edition, 2009. 

2002 

7 

3 

3 

8 

3. Handbook of Solad Waste Management, George Tehobunoglous and Frank Krcith, MeGraw-4!|LL, 2nd Edition 

9 

KorobiGogoi, VDM Verlag Publisher, 1 



R21 COURSE STRUCTURE AND SYLLABI FOR B.TECH WITH MINOR PROGRAM 
OFFERED BY CIVIL ENGINEERING 

S. No 

MC I 

MC 2 

MC 3 

MC 4 

MC S 

MC 6 

MC 7 

Department of Civil Engincering 

6 

Construction Engineering and Management 

Year Semester 

III-I 

IlI-I 

IlI-11 

III-I| 

IV-I 

IV-I 

IV-I 

7 

Minor in 

COURSESTRUCTURE 

MOOCS 

Coursc 

Principlcs of Survcying/ 

Surveying Lab 

Essentials of building 
planning/ MOOCS 

Computer aided 
Building planning 1.ab 
Al applications in 

construction practices 
Construction 

Management/ MO0CS 

Mini Projcct 

Mode of Lcarning 

Conventional/ MO0CS 

Conventional 

Conventional 

/MOOCS 

Conventional 

Conventional 

Conventional 

MOOCS 

Conventional 

Total Credits 

No. of 
Cred1ts 

3 

1.5 

3 

1.5 

3 

3 

3 

18 



Course Outcomes 
Students who successfully connplete this course will have demonstrated ability to 

" CO: Students will be able to perform a detailed surveying at any site by any method. 
" CO2: Abilty to use modern survey cquipment to measure angles and distances. 

" CO3: Ability to mcasure d1fferences in clevation, draw and utilize contour plots, and calculate 

CO4Understand the working principles of modern equipment and its methodologies. 
" COS: Analyze the basic concept of GPS and its applications. 

UNIT - I| 

PRINCIPLES OF SURVEYING 

Distances and direction: 

Introduction to surveving: Definition of surveying, objcctives of surveying. principles and typcs 
(plane surveying and gcodetic surveying), Scales (Planc, diagonl. chord. vernier. micro). 
Conventional Symbols and Signals. 

UNIT - I|I 

volumes for carthwork. 

UNIT- IV 

Distance measurement methods, electronic distance measurements. neridians, azimuths and 

bearings, declination, computation of angle. 

UNIT -V 

Leveling and contouring: Level, types of levels (Dumpy. reversible, tilting. digital) and there parts, 
Temporary adjustents method of leveling (Simple, differential, ly, profile, precise, reciprocal). Contours, Characteristics and Uses of contours 

Text Books 

Modern ficld surveving svstems: Electronic distance measurements, types of EDM instruments (MIcrowave nsiruments, Intrarcd wavC Instruents, LIght wave instruments), total station 
a total station-accessories advantages and applications, crors in total station survey. 

Introduction to Remote Sensing: Global positioning systems segments, GPS measurements, errors in biases, surveying with GPS, C0-ordnate transformation, accuracy considerations. clectromagnetic spectrum, interacion of clectromagnetic rad1ation with the atmosphere and carth 
surface, Remote sensing data acquisition, platforms and sensors, visual image interpretation, digital 
Image processing. 

2004 

References 

6 

L T PC 
3 0 0 3 

2.AnjiReddy M Remote sensing geographical lnfornnation system, B.S. publications, 2001 

LDuggal S K, "Surveying (l'ol 1 & 2), Tata Mc Gruw 1ill Publishing Co. Lid Nex Delh. 

Sureving and Leveing hv R gubramanian, Secgnd Edition Oford Universitv Press -2012 
Chandra A M. "Plane Survevi yhutier Surv�vng New age Internatipnal Pvt. Ltd. 

7 
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1 

and N Madhu. Pearson Education India, 2007. 
Advanced Survevng Total Staton GIS and Rcmote SenNg bv SutheehGou. R Salhi Kimar 
Publishers, New Delhi, 200: 2 



0 Api the kw dgr to calealate the afcas diang plans and conteut maps ussng 
derent thcasuting cquipmnt at ficld levei 
C01 dent: data collecthon methots and orepare tield notes 

* nkrand the whIng pmples ot surves nstrunents measurement errors and 

C0 Intee unn data an compute arcas annd volumes. levels hy dfferent type of 
Qupnt and relate the kno lotge o tte medem yupnent and its mcthodologes 

Lit ef experiments 

SurC ot an arca b hain survCVing 
Determunathon ot two inaceciblc ponts by ustng prismatic compass 

Suveying ot a given atea by prinatic compass (closcd traversc) and ploting after adjustnent. 

Irgonomctnc lvcling Heights and d1stance problem 
Deteraunatson of Arca & Remote herght us1ng total station 
Tiaserig A Cviioutihg uig lotal station 

Drstankc. gaticnt. Dift height betwcen two Mdceesible onts ushL total station 
Sudy u GI'S tot dalad collccton 

10 Collectson of Pount Data. Line Data, and Polvgon Data using GPS. 

KDe 



(ourse outcomes 
On suCessful comnlehon of ths eourse it sxnected that the students will he able to. 
"(1 ldenut arIous bulhnp co)ponents, concntonal sus and symbols 

CO lustrate the buldng be laws and tlhe pncples of plannng 
(O* nderstand about the buldmp sevIces and safety 

UNIT -I 

(O3 DeNgn and Skewh ihe plans of anous types of bunld1ngs and detai1ng of doors. 

(OS: L nderstand the clements ot perspective drawing involving simple problems. 

ESSENTIALS OF BULDING: PLANNING 

Hasic components of buildings: Vanous componcnts of building likc varous typcs of footing (isolatcd 
pile). various types of door, window, and ventilators, Iintcls and arches, sta1rs and staircase, trusses. 

floonng. TOofs etc and its appicat1ons n buldng plannng. 

UNIT- |I| 

Building planning: provision on national building code. building bye-laws, open arca, setbacks, FAR 
teminology. principles of architectural composition (ie. Unity, contrast etc). principles of planning. 

UNIT- IV 

Building Services - Introduction of building services like water supply and drainage, clectrification. 
\entilation and hghting and staircases. tire safety. thermal insulation, acoustics of buildings. 

LNIT-V 

3 0 3 

Design and Drawing of Building: Design and preparation ot detanled drawngs of varous typcs of 
buildings like residential building. instilutional build1ngs and comnereial build1ngs, detailing of doors , 
windows, ventilators and staircases etc. 

Texthooks 

6 

Perspective Drawing: Elenents of Perspcctive Drawing involvmg simple problems , one point and 
two point Perspectives, principles of energy etticient buildings 

References 

Build1ng Plunning and Drawing, N Kumar swamy and Kumeswar Rao, charator pubications. 
7- Ediion, 2015 

Building planning. Dessgn and schwdulmg, Guwuharan Singh Jugdish Singh 2- edition, 2008. 

1. Building drawing with an integrated approuch to huilt environmen. fourth edition, Sh¡h, Kale 
&Patki,2002. 

7 



A1 the cd t th th stident sll I abie o 

CODrat the Pan and 1 evatn & Setonal ews of the hutldings C cep thhc cmpnents f the usldimg 
ORepls 

t ofpeimeets 

h tlieg ot 1aned and Industral strvctures 

AtouNt the hass ommands ot CAD oftware 

Detaling of dillerent vp (any IÊN)ol doars and tts coponents by using CAD 
etasg of d1fterent v (an1 2 INpes) of windows and i! components by usingCAD 

Drawing ot plans of singc sioied build1ngs with Brick thickness 
Drawing of plans of multh stoned buld1ngs w1th Brnck thickness (Max G+3). 
Dovckping vions and cevattons of Single storev build1ngs 
tald drawng ef Roof trusw hy using CAD 

10 Ixerctses on the devclopment of working of butlding bv using CADLayout development). 

Kpe 



A in conatretien 

nit 

Intreduction Need of Implementaton of automation in contruc ton practtces, construction 
indt hallengc in atgting autoataom s \daptahlty features. onstructiom domans in 
toataoa Ad antag and diantgev ot \utomations 

Al Techniques Intelligent Opt1mizaton Metheds n Civil ingncerng. Genetie Algornthms, 
Artuficial Imumune Systems, Sw arm Optuzatons, Ant Colony Optimzaton 

A! applications in Manufacturing: Automated Construction and Robotics, Precast Concrete 
constructions, Prefabncabon of Masonry, Robotics in Tmber Construction, Production of 

Stecl Companents 

L nit I 

Al applications in constructions: contour cratting. advantages & appications. prototvp1ng 
planing of huild1ngs plumbng and clectncal works, roller paint1ng. d1gital control concept, 
tototacs in cartih works, inspection of ntrastructures 

L nit : 

Challcngrs in A!: DffetcHH caallkngig conircion problkms, Anowledge dincovery, isk tt. 
ialys, damagc assc slCnt atd predeton ad dett dtection A trencndus 

Anticial intelgeke n Costrcton tngneeing and Manageent (Lecute Notes n Civt! 

K Deu' 
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J 

(oure OutcomeN 

2 

Lon sucessful conpletion of this course students will be able to 
. co1 Understand the hehavioual aspect of entrepreneurs, various approaches of tine 

(ONSTRUCION MAVAGEMENI 

managcment, ther strenpt}h and weakness 
CO Apply the concepts of proet manacment during the construction phasC. projec 
organization. projcct planning and control using CPMPER techniques 
CO3 Analys1s vanous mateals and cquipmcnt's for constructi0n work. 

CO4. Examne the on d1fferent types of contracts and specifications. 
COS Outl1ne the labwur regulations and safcty in construction. 

Management lechniques: Roles, Management theories, Soeial responsbilties. Planning and strategC 
management, Strategy inplementation, Decison makng tools and techniques 
siructure, Human resourCe manayement moivation pertormance lcaderslhip. 

UNIT - III 

fextbooks 

Management Applications: Classlication of Construction projcets, Construction stages, Resources 
Functions of Construction Management and its Applications Prelimmary Planning Collection of Data 

Contract Plannmg Sciemtie Methods ot Management Network Iechniques in costruction 
management Bar chart. (Gant chart, CPM. PERT, Cost & Ie optim1zaton. 

UNIT- IV 

Resource Management: Resource planning planning for manpower, materials, costs, cquipment. 
Labour. Scheduling, Forms of schcduling Resource allocation, Budget and budgctary control methods 

LT P ( 
3 0 0 3 

Contracts and Tenders: Contract lypes of contract, contract document. specification, important 
conditions of contract tender and tender document Deposits by the contractor Arbitration, 
\egotiation MBook Muster roll stores. 

References 

Management Information System: Labour Regulations: Social Security welfare Legislation Laws 
relating to Wages, Bonus and Industrnal d1sputes. Labour Administration Insurance and Safety 
Regulations, Workmen's Compensation Act other labour Laws Safety in construction, legal and 
financial aspects of aceidents in construction, occupativnal and salety hazard assessment, Human 
factors in safety, legal and fnancial aspects of acCidents in construction, Occupational and safety 

Organizational 

Ghalot, P.S., Dhir,D. M, Construction Planning and Management, Wile Eastern Limited, 1992. 
Chitkara, K. K., Construction Projea Management, Tata Mc Graw Ilill Publishing Co, Lid. Nen 
Delhi, l 998 

4 

Construction Management And Plunning bv: sengupta, b.guha, h.tatamcgraw-hill 
publications, 1995 

9 
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Course Qutcomes 
Afiet completton of this course students will be able to 
COT Intepret the hherature and develop solutions for franing problem statcment. 
(0 Selet ottware techniques for dent1tyng problems 

MINI PROJECT 

(O Analy six and test the nodulev of planned projct 
(04 Deign tvhncal repot and deliver presentations 

(OS Aply cngncenng and management prniples to achieve prOjcet goals 

Content 

List of MOOCs courses on Swavam (NPTEL) 

There shall be departmet spee1fic or nultud1sc1plnary Mn-Project with industry 
applications, to be taken up IV-| semester. However, the mint- project and its report shall be 
evaluatcd by committee consists uf an extemal Cxamincr, Hcad of the Departmcnt. the 
Supevisor of the Mini-project and a Senior Faculty member of the department/s. 

1) Remote Sensing Essentials 

It is instructed that a student has to opt minimum 12 week online courses to earn the 
required credit. 

2) Digtal Land Su: veymg And Mapp1ng (DLS&M) 
3) Geographic Informaton Systems 
4) Safety in Construction 
S) Natural Hazards 

6) Probability Methods in Civil Engncer1ng 
7) Urban Transportation Systems Planning 
8) Introduction to Civil Enginccring Profession 
9) Urban Transportation Systems Planning 
10) Architectural conservation and Historic preservation 

p 

P 

03 
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R21 COURSE STRUCTURE AND SYLLABI FOR B. TECH WITH HONORS PROGRAM 

S. Vo 

HC 4 

HC 6 

HC7 

HC & 

Lear Se 
mester 

IVI 

Departiment of Civil ngneeing 

IV-J 

IV-I| 

IV-I| 

Honors in Structural Engineering 
(ourse 

Adanced RC Design 

Adanccd Conerete Lab 
Structural Dynamics 
(omputer atded structural 
design I ah 
Rescarch Mcthodology 

Technical Paper Wr1ting 

Cost management of 

Eng1nccring projcets/ onc coursc 
from MO0CS 

Iarthquake Resistant Design Of 
Build1ngs onc coursc from 
MOOCS 

Total Credits 

Mode of Learning 

(onventiona 

Conventtonal 

Conventional 

(onventional 

(onventional 

Under the 
mentorship of a 
Superv isor 

Conventional 
MOOCS 

Conventional 
MOOCS 

4 

9 kDev 

Vo. of 
Credits 

3 

15 

2 

20 



Course (Outcomes 
Ater compleuon of this course students woil be able to 
CO U nderstand the varIoUs desyn concepts of sinply and doubly Cinlorccd beam and draw the renforcement details 

CO3: Analvze the rotation of RC members. 

ADVANCED REINEORCED CONRETE DESIGN 

CO2: Dcsign the bcam under detlccton and chcck the sericcabil1ty requirements for RC structural clements. 

CO4: Design of d1fferent slabs with the remforcement deta1ls 

6 

COS: Explore thc design concept of Corbcls 

1. 

Basic Design Concepts: Behaviour in tlexure, Design of singly reinforced rectangular scctions, Design of doubly reinforced rectangular sections, Design of flanged beams, Design of shear, Design for Torsion. 

UNIT IV 

Limit state of Serviceability: Detlcctions of Reinforced concrete beams and slabs, short term deflection and long term detlection, estimate on of crack width in RCC members, caleulation of crack widths. 

Limit Analvsis of R.C. Structures: Rotation of a plastic hnge, Redistr1bution of moments, moment rotation characteristics of RC member, I.S. codc provisions, and applications for fixed and continuous beam. 

Text books 

Flat slabs: Dircct design method Distribution of moments in column strips and middle strip-moment and shear transfer from slabs to columns -Shear in Flat slabs -Check for one way and two way shears Introduction to Equivalent frame method. 

Design of Reinforccd Concrcte Deep Bcams & Corbcls: Steps of Designing Deep Bcams, Design by IS 456. Checking for Local Failurcs, Detail1ng of Decp Beams, Analysis of Forces in a Corbcls, Design of Procedure of Corbels, Design of Nibs. 

LT P C 

2. Advanced 

3 0 0 3 

2 

Reinforced concrete design h SUnnikrishna Pillai & Menon, Tuta Mc. Graw Hill. 2nd Edition, 2004 

7 

ConcreyDesign -PC Varghese. Prentice Hall of frdia. 2008 
4 

5 



References 
I Reinforced concrete design by Kennath Leet, Tata Mc. Graw-Mill International. editions, 

2ndedinon, 1991. 
2. Design of concrete structures Arthus H. Nilson, David Darwin, and Chorles W. Dolar. Tata 

Mc. Graw-Hill, 3rd Edition, 2005. 

3 Limit slate theor and design of reintorced concrete hy D: SR Kurve and Dr VI. Shah. 
Standard Publishers, Pune. 3rd Editnon, 1994. 

4. IS: 456 : 2000, Code of Practice for Plane and Reinforced C'ement Concrete. 
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Course (Outcome 

(OT: understand the propertes of the naterals and the behavior of' the concrete. 
CO: Draw the Gradation Charts of Aggregates 
CO3: apply the knowledge to calculate workability and permeability of concrete 
CO4: identify thc air cntrainment and curing of concrete 
COS: Explore different Chemical Admixtures on concrete. 

EXPERIMENTS 

1 

After completion of this course students will be able to 

2 

4 

3. Bulking of fine Aggregate. 

Tests on cement � Consistency, Setting timc, Soundness, Compressive Strength. 
Gradation Charts of Aggregates. 

ADVANCED CONCRETE LABORATORY 

9 

5. Workability Tests on self compacting concrete 
Aggregate Crushing and Impact value 

7. Marsh conc test. 

8. Permeability of Concrete. 

Air Entrainment Test on fresh concrete. 

6 

Non Destructive Testing of Concrete. 

10. Accelerated Curing of Concrete. 
11. Influence of W/C ratio on strength and Aggregate Cement ratio on workability and Strcngth 
12. Influence of Different Chemical Admixtures on concretc. 

2 

7 

3 
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(ourve Outcomes 
\fter conplctton of these courNe students wll be able to 
(O1Olavsify the concent and rneples of vibratory system 

(O Tvaluate the \Methods of distehration tcchnquc 
(O Anal/e the Hamone, Penode, Impulsive and general dyname load1ngs 

(04 I plan the solutons ot igen value problem. 
COS Fplore vanous typesot Farthquake Response Systems 

Theory of vibrations: Introduction Elements of vibratory system Degrccs of Frecdom -Continuous 
Vectorial lumped mass idealzation Ose1llatory motion Simplc Harmonic motion 

representation of S.HM Free vibrations of singlec degree of frecdom system undamped and damped 
Vibrations cntical damping -Logarithmic decrement Forced vibration of SDOF systems 

Sstem 

Introduction to Structural Dynamies: Fundamental objcctives of dynamie analysis Types of 
prescnbed load1ng Methods of discretization Formulation of cquations of motion by ditferent 
methods Direct cquilibration using Newton's law of motion D'Alembert's principle. Principle of 

vibration responsc 

IRULRAL D) VAMICS 

Single Degree of Freedom Systems: Formulation and soluton of the cquation of mot ion- Free 

Response to llarmonic. Periodie, lmpulsive and general dynamic loadings, 

Duhamel integral. 

UNTT- IV 

property matrices 

Evaluation of structural Multi Degree of Freedom Svstems : Selection of the degrees of Freedom 

Formulation of the MDOF cquations of motion Undampcd free vibrations 

Solutions of Eigen value problem for natural frequencies and mode shapes Analysis of Dynamic 
Normal co-0rdinates Uncouplcd cquations of moion Orthogonal propcrties of norma! 

responsc 
modes Mode superposition procedure. 

UNIT 

6 

Harmonic 

Rigid Foundation, Types of Earthquake Excitation Deterministic Earthquake Response of Systens 
Lumped SDOF elastic system Response to Rigd Soil Fxctaion, Lumped SDOF clastic systems 

Distributed Parameter Elastic tCnis SRSS. CQC cOmbinat0n of modal responsés. 

4 
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excitation Dynamic magnification factor -Phase angle Band width 

Virual work and Hamilton principle. 



Text books 

2 Dnamcs of Srwtrex hy Chough & Penzten, AM. Gvas ll, Nen York 

References 

6 

1 Dinamics of Siructures h Anil K Chopra, tearson Fdu unon (Singapore), Delhi 
2 Wibrations, Dvnammcs and Sru tural systems b Mudlhn ukhopodhva. CRC press 
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(ourse (Outcomes 

COMP ER DED STRUCIURAL DESIGNLAB 

1fter cpleton of thex (Huse students wl! be ahle to 

O \nal ze and des1gn of stuc utal clements usHg computer aded tool 
nderstand the den conept usng dilferent softwarc packages (O 

C03 Analyze the 2) buldng rame usng STAAD Pro. 
C04 Explan thc design nneple of crcular water tank. 
COS Design the bndge deh slab using STAAD Pro. 

\PERIMENTS 

Progam for deNign of slalb l sng Ieel 
Program for des1gn of beams Using Ixccl. 
Program for des1gn of colun using exccl. 
Program for des1gn of tooting us1ng cxcel. 
Program for design of staircase using excel 
Progranm for des1gn of cant1lever Retaining wall using excel. 
Analvs1s of 2D building frane usng STAAD Pro. 

Analysis of truss uNing STA AD Pro 
Analvsis of R CC T -beans using STAAD Pro 

6 

10. Analys1s of multistoreycd space tramc usng STAAD Pro. 
11 Analvsis of circular water tank us1ng STAAD Pro. 
12 Analysis of bridge deck slab using STAAD Pro. 

7 8 
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Course OutcomeN 
After completion of this course students will be able to 
COT Summarize the basic principles of Research and various methodologies. CO2 Understand charactenstics of good lIypothcsis COS Explore mportance of Pihilosophical. llistorical and Expermental aspects of rescarch. CO4 Ident1fy Rescarch Problem by ngorous lterature review 

UNIT-I 

RESEARCH MEIHODOL0GY 

(OS: Fnd the techniques to colleet of Prmary and seccondary data. 

Introduction to Rescarch Mcthodology: Meaning of Research, Objcctives of Rescarch, Motivations in Rescarch. types of Research. Research Approaches. Significance of Research. Research Methods v/s Methodology. Research and Scienuie Methods, Rescarch rocess, (riteria of (Good Research. 

UNIT-IV 

Rescarch Questions and Hypothesis: Variables and their linkages, characteristics of good Hypothesis. Research question and formulation of hypotheses-directional and non-directional hypotheses, Basis for hypotheses. 

Rescarch design: Mcaning, Necd. Features of Good Design, Concepts, Types. Basic principles of Experimental Des1gn, various methods of Research. Survey, Philosophical, Historical, Experimental, Causal Comparative, Genetic, Case Studies 

UNIT -v 

6. 

Defining the Research Problem: Concept and necd. Identification of Research problem, defining and del1mitung Rescarch problem, Exereise on rescarch problem definition 

Textbooks 

1TP C 
3 0 0 

Tools for Data Collection: Collections of Primary Data, Collection of Data through qucstionnaire and Schedules. other CObservation Interview Methods, Collection of Secondary IData, Sclection of appropriate method for data collection, Case Study, Focus Group Discussion, Techniques of developing rescareh tools. viz. Questionnaire and rating scales ctc. Reliability and validity of Researeh tools. 

1. Researh Methodology. J IW Best und J W.Kahn, PHL Limited. 7' Edition, 1995 

Reference Books 

2. Rescarch Methodolog1 Methods und Techniques, Kothari, C.R. New Age Publisher, 2nd Edition, 2004 

KDev 

3 



6 

Pover Analvsis for Eyermental reseorh A Practt al Guide for the Biological, Medical and social Sciences by R Barker Bausell, Yi Fung Li Cambridge University Press. Design of Experience Statistical Principles of Research Design und 4nalvsis. by Robert 0. Kuehl Brooks cole. 

7 
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Course Outcomes 
After completion of this course students will be able to CO: Understand that how to improve your writing skills and level of rcadability CO: Lcarn about what to write in cach section CO3: Understand the skills needed when writing a Title Ensure the good quality of paper at very first time subm1ssIOn. 

CO4: Analyze the results and explain in detail. 
COS: understand the importance of Conclusion and future scope. 
UNIT�| 

UNIT - II 

TECHNICAL PAPER WRITING 

Plann1ng and Preparation, Word Order, Breaking up long sentences, Structuring Paragraphs and Sentences, Being Concise and Removing Redundancy. Avoiding Ambiguity and Vagueness. 

UNIT - II 

Clarifying Who Did What. Highlighting Your Findings, IHcdging and Criticising, Paraphrasing and Plagiarism, Sections of a Paper, Abstracts. Introduetion Review of the Literature, Methods, Results. Discussion, Conclusions, The Final Check. 

UNIT - IV 

Requirements for writing a Title, kev skills are needed when writing an Abstract, kev skills are needed when writing an Introduction, skills needed when writing a Review of the Literature 

UNIT -V 

Requirements for writing the Methods, skills nceded when writing the Results, skills are needed when writing the Discussion, 

Textbooks: 

6 

2 0 0 2 

Skills required for writing the Conclusions, useful phrases, how to ensurc paper is as good as it could possibly be the first- time submission 

1 The Handhook of Techtul Wrting, C. T Brusaw, (G J. Ared, andl W: E Olim, St Murtin's Press, l 0th Edition, 201l. 

7. 

2. Technical Writing: A Practical Guide for Engineers und Scientists, P. A. Laplante. CRC Press. 2011. 

3 
4 
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Course Outcomes 
Afier completton of this eourse students will be able to 
(OL understand vanous StrategIe Cost Managenment ProceSs CO' Determe various stages of projct exceution. 

(OST V\VAGEMENT OF ENGINEERING PROJECIS 

CO sumate the rate anal,sis and projce cost control of the various items. CO4 
COS: Evaluate the Quantitative tecchniques for cost management. 

UNIT- III 

Introduction (verview of the Strategic Cost Managcment Process Cost concepts in decision-mak1ng. Relevant cost. Ditferentia! cost, Ineremental cost and Opportunity cost. Objcctivcs of a Costing System, Inventory valuation, Creation of a Databasc for operational control, Provision of data for Dccision 
Making. 

Understand the proesN of Break-even and profit AnalysIs. 

Project: meaning. Differcnt types, why to manage, cost overuns centers, various stages of projcct 
CCcul:02: concepion lo com!NSOnng. Projcct executon as c0nglomeration of technical and 
nontechnical activities. 

UNIT-IV 

Detailcd Engincering activities: Pre projcct exceution main clearances and documents Project team: Role 
of cach member. Importance Projcct site: Data requircd with significance. Project contracts. Types and 
contents. Project exccution Projcct cost control. Bar charts and Network diagram. Project commissioning: 
mechanical and process 

UNIT-V 

Cost Bchavior and Profit Planning: Marginal Costing: Distinction betwcen Marginal Costing and 
Absorption Costing: Break-even Analysis, Cost-Volume-Profit Analysis. Various decision-making 
problems. Standard Costing and Variance Analysis. Pricing strategics: Pareto Analysis. 

Texthooks: 

Total Quality Management and Theory of constraints: Activity-Bascd Cost Management, Bcnch Marking. 
Balanced Score Card and Valuc-(Chain Analysis. Budgctary Control, Flexible Budgets; Performancc 
budyets. Quantitative techniques for cost managcment, Lincar Programming, PERT/CPM, 

(osAcountng A Munagerial Emplhus1s, Prentice llall of bdia, New Delhi 
2 Charles T llorngren and (iorge Foster, Adunced Mmagemenu Accounting 

3 o o 3 
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Course utcomes 
Afler completion of this course students will be able to 

COT: Quantily mechanical behaviour of carth's surtace, seismic havards and its effects. 
C02: ldentify the Conceptual design methods for solving engincering problems 
CO3: Understand the internal paranmeters of' the structures for scismic design sourCc. 

UNIT - I 

CO4: AssCss the design componcnt or process to mect des1red nceds within rcalistic constra1nts. 
CO5: Analysc and design build1ngs to resist scismic forces. 

Seismic waves 

EARTIQUAKE. RESISTANT DESIGN OF BUILDINGS 

Engineering Scismology: Earthquake phenomenon cause of carthquakes -Faults - Plate tectonics 
Terms associated with carthquakes Magnitude/Intensity of an carthquake - scales 

Energy released - EarthquakC measuring instruments Seismoscope. Seismograph. accclerograph 
Characteristics of strong ground motions Seismic zones of India. 

UNIT � II 

Conceptual design: Introduction - Functional planning Continuous load path - Overall form 

simplicity and symmetry - clongated shapes - stifhess and strength Horizontal and Vertical members 

UNIT - I|I 

Twisting of buildings Ductility definition ductility relationships lexible buildings -framing 
systcms choice of construction materials unconfined concrcte confincd concrcte - masonry 

reinforcing steel. 

UNIT - IV 

6. 

Introduction to carthquake resistant design: Seismic design requirements regular and irregular 
configurations � basic assumptions - design carthquake loads basic load combinations perissible 
stresses scismic methods of analysis - factors in scismic analysis - cquivalent lateral forcc mcthod 

LT P c 
3 0 0 3 

UNIT -V 

Reinforccd Concrete Buildings: Principles of carthquake resistant deign of RC members Structural models for frame buildings Seismic methods of analysis -Scismic deign methods IS code based 
methods for seismic design - Seismic evaluation and retrofitting - Vertical irregularities Plan 
contiguration problems - Lateral load resisting systems Determination of design lateral forces 
Equivalent lateral force proccdure - ateral distribution of base shcar. 

Structural Walls and Non-Structural Elements: Strategics in thc location of structural walls sectional 
shapes - variationsin elevation - cantilever walls without openings Failure mechanism of non 
str1uctures - Effects of non-structural cBements ostructural systen Analysis of non-structural clements 

Prevention of non-structural danmage' Isylion of non-structures. 

2 

7. 8 

dynamic analysis -responsc spectrum mcthod - Time history method. 



Text books 
S. Earthquake Resistant Design of strucres- SK DuRLal, Oxford University Press, 2012. 

4 Earthquake Resistant DesIgn of srwtres 
Prentice Hall of lndia P Lid. 2008 

References 
1. Seismic Design of Reinforced Concrete and Masonry Building T. Paulay and M.JN. 

Priesth, John Wilev & Sons, 2015. 

2. Masory and Timber structures including earthquake Resistant Design Anand S.Arva. 

Nemchand & Bros, 2009 

Reference codes 
1. IS: 1893 (Part-I) -2016. "Criteria for Earthguake Resistant Design of structures. " B.I.S., New 
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Delhi. 

Panku, Aganval und Munish Shrikhande. 

2 IS: 4326-199,3. "Earthguake ReNIstunt Design and Constrlion of Building", Code of Practice 

BIS.. New Delhi. 
3. IS: 13920- 2016, Ductle detaling o! cocrete strutwes suhjeced lo seismic Jorce 

Guidelines, B.I.S.. New Dellhi. 
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It is instructed that a student has to opt minimum 12 weck online courses to meet the 
required credit. 

2. Development and Applications of Special Concretes 
3. GeosynthetieCs And Reinforced Soil Structures 

4. Maintenance and Repair of Concrcte Structurcs 

6 

Introduction to Accounting and Finance for Civil Engincers 

5. Advanced Topics in the Science and Technology of Concrete 

8 

7. Soil Structure Interaction 

9 

Advanced Soil Mechanics 

MOOCS COURSES 

Modem Construction Materials 

Expansive Soil 

10. Scheduling Techniques in Projects 
il. Introduction to Lean Construction (Module 1 - Lean Basics) 

6. 

12. Construction Methods and Equipment Management 
13. Safety in construction 
14. Plastic Analysis 

15. Sub Structure Design 

7 
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