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me Outcome:

Civil Engineeringprogrammes are designed to prepare graduates to attafolltheing

Program

PO-I:

PO-II:

PO-I1I:

PO-IV:

PO-V:

PO-VI:

PO-VII:

PO-VIII:

PO-IX:

PO-X:

PO-XI:

PO-XII:

Outcomes

An ability to apply knowledge oMathematics Scienceand Engineeringto solve
practical complex problems.

An ability to identify, critically analyze, formulate and solve engineering problems
using principles of mathematics, sciences, and engineering sciences.

An ability to select appropriate engineering tools and techniques and use them with
skill and proficiency.

An ability to use the modern togleesources and IT toolsrfeomplex engineering
problems.

An ability to design a system and procéssneet desired needs of society within
realistic limitations such as health, safety, security and environmental
considerations.

An ability to create and conduct experiments, interpret data, design of experiments
and provide well informed condions.

An ability to understand the impact of engineering solutions within purview of
laws, in a contemporary, global, economical, environmental, and social context for
sustainable development of society.

An Ability to develop ability towork individually and in a team as a member or a
leader to develop professional ethics and leadership qualities.

An ability to function professionally with ethical response ability as an individual
as well as in multidisciplinary teams with posgiattitudefor engineering practice.

An ability to communicate effectively on complex engineering actisitand
effective documentation.

An ability to appreciate the importance of goal setting and to recognize the need for
life-long learmng for technological change

To produce well informed socially responsible global citizen with sharp critical
thinking skills having sound awareness about finance management, engineering
laws and human rights, ethics and values. They will have entrepreneurial spirit.



Programme Specific Outcomes:

PSO-I: Professional Skills

Ability to utilize the knowledge o€ivil Engineeringn innovative,dynamic and challenging
environment for design and development of new technology or concept.

PSO-I11: Industrial Skills

Ability to impart knowledge through simulation language skills and general pufuase

CAD packages to solve practical, design and analysis problems of components to complete
the challenge ofonstruction

PSO-III: Practical Implementation and Testing Skills

Providing different types of in house training and industry practice to develop and test the
experimental setup for products with more innovative technologies.

PSO-1V: Successful Career and Entrepreneurship

To prepare the students with bro@ivil knowledge todesignand develop systems and
Construction technique to become knowledgeable pemsdantrepreneurs.
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MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semesterist B.Tech Branch All Streams of Engineering
Subject Engineering Mathematies Code BT 100

Total Theory Periods60 Total Tutorial Periods00 Total Credits 04
OBJECTIVES:

1 To develop the use of matrix algebra techniques this is needed by engineers for
practical applications.

1 To make the student knowledgeable in the area of infinite series and their convergence
so that he/ she will be familiar with limitations of using infinite series approximations
for solutions arising in mathematiaalodelling

1 To familiarize the student with functions of several variables. This is needed in many
branches of engineering.

1 To introduce the concepts of improper integrals, Gamma, Beta and Error functions
which are needed in engineering applications.

1 To acquaint the student with mathematical tools needed in evaluating minttggeals
and their usage.

UNIT-1: MATRICES: Rank &inverse of matrices by elementary transformati@auss
Jordan method of finding the inverse of a matrix. Normal form of a m&uorsistency and
inconsistency of linear system of equations. Eigen valuesEageh vectors of a matrix.
Cayley Hamilton the@rem.

UNIT-2:Di f ferenti al Calculus: Successive Differ
functions in Taylor’™s and Maclaurin series;

UNIT-3: Integral calculus: Reduction formula, application of integration to rediiics,
Quadrature, volume of revolution, centre of gravity and moment of inertia.

UNIT-4: Par ti al Di fferenti at i on oremPoarhbmogeheousl er i v ;
functions, ma xi ma and mi ni ma of functions of t wo
undetemined multipliers, Jacobians, differentiation under integral sign.

UNIT-5: Ordinary Differential Equations and Applications: Exact differential equations,
reducible to exact form; first order differential equations (non linear); application to simple
electrical circuits and heat flow. Theory of equations: Roots of polynomial equations,
relations between roots and coefficients, transformation of equations, removal of terms,
solution of cubic and biquadraticequati€d®r di n’ s and Ferr ari S met

OUTCOMES:
9 This course equips students to have basic knowledge and understanding in one field of
materials, integral and differential calculus.

TEXT BOOKS:
1. Higher Engineering Mathematics by ®.Grewal (42th editionKhanna Publisher.
2. Advanced Engineering Mathematics by Erwin Kreyszig (8th edilohjh Wiley & Sons.

REFERENCE BOOKS:
1. Differential Calculus by Gorakh PrasBdthisala Private Limited.



2. Advanced Engineering Mathematics by R.K.Jain and S.R.K. lyadgarysa Pubsihing
House.

3. Applied Mathematics by P.N.Wartikar & J.N.Wartikar Mol-Pune Vidyarthi Griha
Prakasan, Pune.

4. Integral Calculus by Gorakh Pradadthisala Private Limited.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semesterist B.Tech Branch: All Streams of Engineering
Subject: Basic Electrical Engineering Code: BT 101

Total Theory Periods60 Total TutorialPeriods 00 Total Credits 04
OBJECTIVES:

1 To explain the basic theorems used in Electrical circuits and the different components
and function of electrical machines.

1 To explain the fundamentals of semiconductor and applications.

1 Toimpart knowledge of communication

UNIT-I: D.C.NETWORKS

Basic electrical components hm’ s | aw, resi st armaralel,shorand er i e s,
opencircuit equivalentresistanceK i r ¢ h law, hodeévatageandmesh current methods,

deltastar and delta/star conversion, classification of network elements, superposition
theorem, Thevenin’ s and Norton’s theor em.

UNIT-I1 : A.C. NETWORKS

Single phase AC circuitsSolution or R.L.C. series circuit, the J operatmomplex
representation of impedance, phasor diagram, power in complex notation, solution of parallel
And series parallel circuits. ThrgghaseAC circuits-Delta and star connection, line and
phasequantities,solution of Three phase circuit§alanced supply voltage and balanced
load, phasor diagram.

UNIT-I11: ELECTRO MAGNETISM

Magnetic circuits-B-H Curve, Solution of magneticcircuit, Hysteresisand eddy current
losses, difference / welect /magnetic circditansformersConstruction,EMF equation,
rating, phasor diagram on no load and full load Equivalent circuit, regulation, losses
efficiency all day efficiency calculation.

UNIT-1V : DC MACHINES Construction,EMF and Torque equation,classificationand
application and characteristicef DC motors. House wiring & safetingle phase and three
phase systeaphase, neutral and earth, basic house wring, different types of vatangase,
florescent lamp and ceiling fan, basic safety measures at home asthyndu

UNIT-V : ELECTRICALMEASURINGINSTRUMENTS

Classification Indicating, recoding and integrating types of instruments, controlling, torque,
Damping torque, DCRMMC instruments, shunts and multipliers, moving iron ammeter,
working principle of singleohase energy meter.

OUTCOMES:
1 Ability to identify the electrical componerasdexplain the characteristics of electrical
machines



MATS UNIVERSITY, RAIPUR (C.G.)
SCHOOL OF ENGINEERING & I.T.

Semesterist B.Tech Branch:All Streams of Engineering
Subject:Technical English Code:BT 102

Total Theory Periodst5 Total Tutorial Periods00 Total Credits 03
OBJECTIVES:

1 To enable learners of Engineering and Technology develop theirdeasiaunication
skills in English.

1 To emphasize specially the development of speaking skills amongst learners of
Engineering and Technology.

1 To ensure that learners use the electronic media such as internet and supplement the
learning materials used in tbassroom.

1 Toinculcate the habit of reading and writing leading to effective and efficient
communication.

UNIT-I: Technical vocabularyneaning in context, sequencing worddjcles, prepositions,
intensive reading and predicting conte@ading and interpretatioprocess description.

UNIT-II: Phrases/structures indicating use/purpasmn verbal communicatieristening
correlatingverbal and non verbal communicatispeaking in group discussioformal letter
writing- writing analytical paragraphs.

UNIT I11: Cause and effect expressiemfferent grammatical forms of the same word
speaking stress and intonatiomriting using cmnectives report writing types stuctures,
data collectiongontent form recommendation.

UNIT -IV: Numerical adjectives oral instructions descriptive writings, letter of
applicationcontent, format (c.v./biodata)imparative forms—checklists, yes/najuestion
forms e mail communication.

UNIT-V: Speaking— discussion of problems and solutiertseative and critical thinking,
writing a proposal.

OUTCOMES:

Learners should be able to

1 Speakclearly, confidently, comprehensibly, and communicate with one or many
listeners using appropriate communicative strategies.

1 Write cohesively and coherently and flawlessly avoiding grammatical errors, using a
wide vocabulary range, organizing their idézgically on a topic.

1 Readdifferent genres of texts adopting various reading strategies.

1 Listen'view and comprehend different spoken discourses/excerpts in different accents

TEXT BOOKS AND REFERENCES:

1. PK. Dutta G. Rajeevan andC.L.N. Prakash A ‘course in communication skills,
CambridgeUniversity Pressindia 2007.

2. KrishnaMohanandMeera BanerjeeDe v el opi ng Co mnMaanrillandndia o n
Limited.

3. EdgerThrope Showick Thrope Obj ect i ve Engl i RBearsorEdeatoq n d
2007,

Sk

Edi



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semesterist B.Tech Branch:All Streams of Engineering
Subject:Engineering Graphics Code:BT 103

Total Theory Periods: 45 Total Tutorial Periods20 Total Credits04
OBJECTIVES:

1 To develop in students, graphic skills for communication of concepts, ideas and design
of engineeringproducts.
1 To expose them to existing national standards related to technical drawings.

UNIT - I: a) Importance of Engineering Drawing, Scales: Representative Fraction, Type of
Scale, Plain and Diagonal Scale.

b) Engineering Curves: Conic section, Ellipse, parabola, hyperglepidal Curves:
Cycloid, Epicycloids, Hypocycloid, Involutes..

UNIT - I1: @) Projection: Introduction, Principle of Projection, method of projection, planes
of projection, four quadrants, first and third angle projection, reference line symbols for
methods of projection, Orthographic projection.

b) Projection of Points: Introdtion point situated in first, second, third & fourth quadrant.
Projection of lines: Introduction, line parallel to one or both the planes, line contained by one
or both the planes, line perpendicular to one of the planes, line inclined to one plane and
parallel to other. Line inclined to both the planes. [Simple problems only]

UNIT - IlI: a)Projections of planes: Introduction, types of planes, projection of planes,
projection of planes perpendicular to both the reference planes, perpendicular to ene plan
and parallel to the other plane, perpendicular to one plane and inclined to the other plane.

b) Projections of Solids: Introduction, types of solids, projections of solids in simple position,
projections of solids with axes inclined to onetbé referace planes angarallel to the
other, projections of solids with axes inclined to both H.P. and the V.P., section planes, types
of sections, true shape of section, section of solids.

UNIT - 1V: a) Development of Surfaces: Introductionmethods of developent,
development of lateral surfaces of right solids, cube, prisms, cylinders, pyramids & cone.

b) Isometric Projection:Introduction, Isometric axes, lines & planes, Isometric scale,
Isometric projection and Isometric view of simple objects.

UNIT - V: Computer Aided Drawing: Introduction to CAD, benefits and limitation of
CAD, CAD Sof t war e  igroductioA,Basic Combhands of AutoCAD, Concept

of Layers, Dimensioning and text, Creation of two dimensional drawing.

OUTCOMES:
On Conpletion of the course the student will be able to
1 Performfree hand sketching of basic geometrical constructions and multiple views of
objects.
Do orthographic projection of lines and plane surfaces.
Draw projections and solidsnd development of surfaces.
Preparasometric and perspective sections of simple solids.

Demonstrateomputer aided drafting.

= =4 =4 A

TEXT BOOKS:

() Bhatt, N.D., "Elementary Engineeriiyawing", Charotar Book Stall.
(i) George Omura, "Mastering AutoCAD" B.P.B. Publication, New Delhi



REFERENCE BOOKS:
i. Engineeing Graphics- LaxminarayanaV., Vaish Wanar, R.S. Jain Brothers, New Delhi

ii. Engineering Graphics Chandra, AM & Chandra Satish 1998.

iii . Engineeing Graphics- K.L. Narayan and P. Kannaih, Tata McGraw Hill

iv. Text book of Engineering DrawirgN.D. Bhatt, V.M. Panchal, Charotar Publishing
House

v. The Fundamentabf Engineeringdrawing and Graphics Technologyrench and Vireck,
McGraw Hill.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semesterlst B.Tech Branch All Streams of Engineering
Subject: Engineering Physics Code BT 104

Total Theory Period45 Total Tutorial Periods00 Total Credits03
OBJECTIVES:

1 To enhance the fundamental knowledge in Physics and its applications relevant to
various streams of Engineering and Technology.

UNIT -1: THEORY OF RELATIVITY

Frame of referencé&alilean principle of relativity, MichelseMorley experiment, Postulates

of special theory of relativity, Lorentz transformations, Length contraction, time dilation,
Relativistic addition of velocities, Variation of mass with velocity, Mass energy equnel
energymomentum relationship.

UNIT-2: ACOUSTICS AND WAVE OPTICS
(i) Acoustics: Ultrasonic waves: Production and engineering applications, basis requirements

for an acoustically good hall, determinatic
formul a. (ii) Wave Optics: | nt erings expegimente by d
interference by division of wavefront: Fresn

diffraction grating, Resolving Power of grating.

UNIT-3: X-RAY AND CONDUCTIVITY

(i) X-ray: Origin of continuous and characteristiera§, DuanneHuntt limit for minimum
wavelengt h, Mo s el ey’ sray difraction. 8) Sugeg Conductivdayw f or
Superconductors, Meissner effect, Tylpand Typell, Super conductors, BCS theory,
application of superconductors.

UNIT-4: QUANTUM PHYSICS

Inadequacy of classical mechan{@@salitative study of black body radiation and
photoelectric effect, Compt on—Cermérexpdrimentbe Br o g
Uncertainty principle and its applications, Wave function and wave packete @nd group

velocities, Probabilities and normalization, Schrodinger equation: Time dependent and time
independent, Application of Schrdodinger equation: particle in a box

UNIT -5: LASER
Introduction, temporal and spatial coherence, principle oél, atimulated and spontaneous
emi ssi on, Ei nst &elmses RuBydlaserfAppidatomdf lsasers.H e

TEXT BOOKS:

1. Gaur and Gupta “Engineering Physics”

2 . Beiser, “ Mod eHihincPNew Balhc s 7 Mc Gr aw

3. Avadhanulu and Kshirsagar *“Engineering Ph

REFERENCE BOOKS:
1. Jenkins and Whi t-HilBodk Ogmpang s ” , Me Gr ew
2.Singh R. B. : “Physics of Oscillations and



Ghatak A.K.: *“Optics”

Mani and Mehta: “ ModeWestPdsyPssti Leds1998. Af f i | i at
Sanjeev Puri: Modern Physics, narosa Pub. Co. 2004.

Azroff: Solid State Physics, Tata McGrawill, 2004.

Theraja: B.L., Basic Electronics, S.Chand, 2002.

Puri: Digital Electrmics, Tata McGravHill, 2002.

Millman, J and Halkias: integrated Electronics, Tata MeGirally 2004.

10 Tyagrajan and Ghatak: Lasers, Macmillan, 2001.

© XN AW

OUTCOMES:

1 The students will have knowledge on the basics of physics related to properties of
matter, optcs, acoustics etc., and

1 They will apply these fundamental principles to solve practical problems related to
materials used for engineering applications.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Senester 1st B.Tech Branch All Streams of Engineering
Lab: Basic Electrical Engineering Lab Code: BT 105

Total Practical PeriodS0 Total Credits01

OBJECTIVES:

To enhance the fundamental knowledgeElectrical Engineeringoncepts with practical
approach.

List of Experiments (To perform minimum 10 experiments)

1. To v er isthgoren dnd Noetdsm theorem.

2. To verify Superposition theorem.

3. To verify Kirchhoffs Current Law and Kirchhd Voltage Law.

4. To verify Maximum Power Transfer theorem

5. To determine ¥ characteristics of Incandescent lamp.

6. To study BH curve.

7. To measure current, power, voltage and power factor of series RLC circuit.
8. To measure current, power, voltage of pat&ILC circuit.

9. To measure current, power, voltage of series parallel RLC circuit.
10. To measure R and L of choke coil.

11. To study construction of transformer.

12. To perform ratio test and polarity test of single phase transformer.
13. To alculate efficiency of single phase transformer by direct loading.
14. To study construction of D.C. machine.

15. To study charging and discharging of a capacitor.

16. To study the Wattmeter and Energy meter.

OUTCOMES:
1 Ability to fabricatecarpentry components and pipe connections including plumbing
works.
1 Ability to use welding equipments to join the structures.
9 Ability to fabricate electrical circuits.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

SemesterlstB.Tech Branch All Streams of Engineering
Lab: Engineering Physics Lab Code BT 106

Total Practical Period80 Total Credits01

OBJECTIVES:

1 To introduce different experiments to test basic understanding of physics concepts
applied in optics, thermal physics and properties of matter.

LIST OF EXPERIMENTS (Any ten experiments can be performed)

1. To determine the surface tension by Capil
2. To determine the wave | ength of |l ight by
3. To determine the wave | ength of | ight by

4. To determine the focal length of combination of two thin lenses by nodal slide assembly

and its verification.

5. To determine specific resistance of a wire by Carry Foster's Bridge.

6. To determine the Hall coefficient of semiconductor.

7. To determine e/ m by Thomson’s met hod.

8. Studyof PhoteeCel | and determination of Planck’s ¢
9. Determination of wavelength of a spectral line using diffraction grating.

10. Determmation of divergence of LASER beam.

11. Determination of grating element of a diffraction grating using LASER beam.

12. To determine the coefficients of viscosi
13. To determine the frequency of A.C. mausing sonometer.

14. To determine the moment of inertia of flywheel.

15 To determine the forbidden energy gap of semiconductor diode.

16. To determine the mechanical equi valent o
17. To determine the numeail aperture (NA) of the given fiber cables.

18. To study the characteristics of LDR.

OUTCOMES:
1 The hands on exercises undergone by the students will help them to apply physics
principles of optics and thermal physics to evaluate enginepropgerties of materials.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semesterlst B.Tech Branch All Streams of Engineering
Lab: Engineering Graphics Lab Code BT 107

Total Practical PeriodS80 Total Credits01

OBJECTIVES:

1 To introducethe practical approach to Engineering Drawing.
1 To give the in depth understanding of drawing concepts alongwith modelling of various
geometries in CAD softwares

LIST OF EXPERIMENTS

Component-1

Sheetl: Projection of Solids (4 problems) + Section and Developroksblid surfaces (4
problems) Shee?: Orthographe projection without section (4problems). Sheet3:
Orthographic projeain with section (4 problems). She&t Isometric Projections (6
problems).

Component -2

One A3 size sketch book consisting-of:

1) 6 problems each from Projection of Curves, Lines, Planes and Solids.

2) 6 problems from Section and Development of Solids.

3) 4 problems each from Orthographic Prapts (with Section), Reading ofrthographic
projections and Isometric projections.

Component - 3

1. An introduction ofCAD software and its utilities in the engineering software.

2. Study of the basic initial setting and viewing of drafting software interface.

3. Study of various tool bar options and exercises to familiarize all the drawing tools.

4. Use of various modify commands of drafting software.

5. Dimensioning in 2d and 3d entities.

6. Draw different types of 3dhodelling entities using viewing @ammands, to view them
(isometric projection).

7. Sectioning of solid primitives and rendering in 3d.

8. Intersectiorof solid primitives.

OUTCOMES:
The hands on exercises undergone by the students will help them toEagpheering
Drawing concept$o evaluate engineering



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semesterlst B.Tech Branch All Streams of Engineering
Lab: Communication & Soft Skills Code: BT 108

Total Practical Periods: 30 Total Credits01

OBJECTIVES:

1 To improvethe reading, writing and speaking skills of students in English language.
1 To enhance the resume writing, group discussion, interview skills and technical report
writing through pactical sessions.

List of Tasks

1. Listening comprehensior Achieving ability to comprehend material delivered at
relatively fast speed; comprehending spoken material in Standard Indian English, British
English, and American English; intelligent listening in situations such as interview in
which one is a candidate.

2. Vocabulary building, Creativity, using Advertisements,eCasidies etc.

3. Personality Development: Decisidfiaking, Problem Solving, Goal Setting, Time
Management & Positive Thinking

4. CrossCultural Communication: RoiPlay/ NornVerbal Communication.

5. Meetings making meeting effective, chairing meeting, deision making, seeking
opinions interrupting and handling interruptions, clarifications, closétgenda, Minute
writing.

6. Group Discussior dynamics of group discussion, Lateral thinking, Brainstorming and
Negotiation skills

7. Resume witing — CV — structural differences, structure and presentation, planning,
defining the career objective

8. Interview Skills— formal & informal interviews, concept and process,-ipterview
planning, opening strategies, answering strategies, interthesugh tele and video
conferencing

9. Writing Skills- Business Communication, Essays for competitive examinations.

10. Technical Report Writing/ Project ProposalBypes of form#s and styles, subject matter
—organization, clarity, coherence and/st planning, datmollection, tools, analysis.
Feasibility, Progress and Project Reports.

OUTCOMES:
The practical sessiongndergone by thetwdents will help them to face job interviews and
overall personality development and improvement in conmecation skills.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semesterlst B.Tech Branch All Streams of Engineering
Lab: WorkshopPractice-| Code: BT 109
Total Practical Periodl5 (15 Instructional Period3)ptal Credits02

OBJECTIVES:
1 To improvethe basic understanding of carpentry, foundry and welding shop and make
students familiar with various equipments and processes used in these shops.

INSTRUCTIONAL SYLLABUS

Carpentry:

Timber, definiton, engineering applicationseasoning and preservation, plywood and ply
boards.

Foundry:

Moulding sands, constituents and characteristics. Pattern, definition, materials, ¢gpe
prints. Role of gaterunner, riser, o@® and chaplets. Causes and remedies of some common
casting defects like blow holes, cavities, inclusions.

Welding:

Definitions of welding, brazing and soldering processes, and their applications,
Oxyacetylene gas welding process, equipment and teclsidqyee of flames andheir
applications. Manual matarc

Welding technique and agpment, AC and DC welding, electrodes;onstituents and
functions of electrode coating. Welding positions. Type of weld joint. Commalding
defects such awacks, undrcutting slag inclusion, porosity.

LIST OF EXPERIMENTS

1. T-Lap joint and Bridle joint (Carpentry shop)

2. Mould of any pattern (foundry shop)

3. Casting of any simple pattern (foundry shop)

4. (a) Gas welding practice by students on rsitekl flaf (b) Lap joint by Gas welding
5. (a) MMA Welding practice by studen{®) Square butt joint by MMA Welding

6. (a) Lap joint by MMA Welding(b) Demonstration of brazing

OUTCOMES:

The hands on practicatessionsundergone by thetwdentswill help them to understand
various equipments and processes in carpentry, foundry and welding shop and apply the
knowledge acquired in engineering field.



SEMESTER-II




MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semester2ndB.Tech Branch All Streams of Engineering
Subject Engineering Mathematiel$ Code BT 200

Total Theory Period€0 Total Tutorial Periods00 Total Credits 04
OBJECTIVES:

1 To make the student acquire sound knowledge of techniques in solving ordinary
differential equations that model engineering problems.

1 To acquaint the student with the concepts of vector calculus needed for problems in all
engineering disciplines.

1 To devdop an understanding of the standard techniques of complex variable theory so as
to enable the student to apply them with confidence, in application areas such as heat
conduction, elasticity, fluid dynamics and flow the of electric current.

1 To make the sident appreciate the purpose of using transforms to create a new domain
in which it is easier to handle the problem that is being investigated.

UNIT-1: MULTIPLE INTEGRALS
Double and triple integrals, change of order of integration; Beta and Gdmmugons;
application to area and volume.

UNIT-2: VECTOR CALCULUS

Scalar and vector fields, Line and surface integrals, gradient, divergence and curl, line
integrals, Green’'s theorem ,divergence theor
simple applications

UNIT-3: DIFFERENTIAL EQUATION OF HIGHER ORDER

Linear differential equations of higher order with constant coefficients, method of variation
of par ameters, Cauchy’ s and Legendr e’ s
with constant coefficients.

UNIT-4: LAPLACE TRANSFORMS

Transforms of elementary functions, transforms of derivatives and derivatives of
transforms, inverse transforms, transforms of periodic function, shifting a theorem,
solutonsof ODE’' s wusing Laplace transfor ms.

UNIT-5: COMPLEX NUMBERS

De Moiver’'s theorem, roots of complex number
of circular, hyperbolic, logarithmic and exponential function, summation ohaigetric

series ly C+iS method.

OUTCOMES:

1 The subject helps the students to develop the fundamentals and basic concepts in vector
calculus, ODE, Laplace transform and complex functions. Students will be able to solve
problems related to engineering applications by uiege techniques.



TEXT BOOKS:
1. Higher Engineering Mathematics by B.S.Grewal (40th ed#fdrgnna Publisher.
2. Advanced Engineering Mathematics by Erwin Kreyszig (8th edilohh Wiley & Sons.

REFERENCE BOOKS:

1. Differential Calculus by Gakh PrasadPothisala Private Limited.

2. Advanced Engineering Mathematics by R.K.Jain and S.R.K. lyétgasa Publishing
House.

3. Applied Mathematics by P.N.Wartikar & J.N.Wartikar \lol-Pune Vidyarthi Griha
Prakasan, Pune.

4. Integral Calculus b&orakh PrasaéPothisala Private Limited.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semester2ndB.Tech Branch All Streams of Engineering
Subject: Fundamental of Mechanical Engineeringode BT 201

Total Theory Periods45 Totd Tutorial Periods 20 Total Credits 04
OBJECTIVES:

1 To develop capacity to predict the effect of force and motion in the course of carrying out
the design functions of engineering.

UNIT — I: RESULTANT AND EQUILIBRIUM ANALYSIS

Basic concepts and laws of mechanics, system of forces, free body diagsuttaiR and
equilibrium of concurret, parallel and nowgoncurrent co-planar force system.
General numerical applications.

UNIT —11: ANALYSIS OF PLANE TRUSSES AND FRICTION

(a) Analysis of Plane TrussePRerfect truss, basic assumptions for perfect truss, analysis of
axial forces in thenembers by method of joint and method of sections. General numerical
applications.

(b) Friction: Static, dynamic and limiting friction, Law of limiting friction, Angle of friction,
Angle of Repose, Cone of Friction, Wedge friction. General numericaktapphs

UNIT -I1I: PROPERTIES OF SURFACES

Centre of Gravity, Second moment of area, determination of second moment of area by
integration, polar moment of inertia, radius of gyration of area, Parallel axis theorem,
Moment of inertia of composite areas, and determination of Product of inertigegyaition.

UNIT -IV: KINETICS OF PARTICLES

(a) D'Alembert's principle applied to bodies having rectilinear motion. (b) Principle of work
and Energy: General numerical applications (c) Principle of Impulse and momentum: General
numerical applications

UNIT - V: LAWS OF THERMODYNAMICS

(&) Thermodynamic System, properties, process, cycle, thermodynamic equilibrium, Quasi
static Process, Zeroth Law of thermodynamics, Work and Heat transfer, flow work, general
numerical application.

(b) First Law ofthermodynamics, internal energy, proof of internal energy as a point
function, general numerical application of first law to #lmw process and steady flow
process.

OUTCOMES:

1 Ability to explain the differential principles applies to solve engineepgraplems
dealing with force, displacement, velocity and acceleration.

1 Ability to analyse the forces in any structures.

1 Ability to solve rigid body subjected to dynamic forces.



TEXT BOOKS:

1. Engineering Mchanics (Statics and Dynamic8):K. Tayal ,Umesh Pub., Delhi .
2. EngineerindMechanicsS. Timoshenko and D.H. Young,TMH

3. Engineering Thermodynamics: PMag, TMH

4. Engineering Thermodynamics: C.P.Arora, TMH

REFERENCE BOOKS:

1. Engineering Mechanics (Statics and Dynamics): Ribeler, Pearson

2. Engineeng MechanicsMeriam and KreigeJohn Wiley and sons

3. Thermodynamics: Cengel and Boles, TMH

4. Essentials of Engg Mechanics: S.Rajasekharan& G.Shankara Subramaniyam, Vikas
Publications

5. Engineering Mechanics: BastdBhatytacharya, OxforBress.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semester2ndB.Tech Branch:All Streams of Engineering
Subject Basic Electronics Engineering Code: BT 202

Total Theory Periods: 45 Total Tutorial Periods20 Total Credits 04
OBJECTIVES:

1 To explain the principles of digital electronics
1 To impart knowledge of communication.

UNIT-1: SEMICONDUCTOR & JUNCTION DIODE CHARACTERISTICS

Review of semi conductor Physiesr and ptype semiconductors, Mass Action Law, Open
circuited pn junction, The m junction as a rectifieforward bias and reverse bia3he
current components, drift and diffusion impdiode, lawof junction, diode equation, Energy
band diagram of 4o diode, Volt ampere characteristics of-rp diode, temperature
dependence of ¥ characteristics, transition and diffusion capacitances,jynction in the
breakdown region, ideal diode, terminal cweristics of junction diode, loadine analysis

of diode circuits ,breakdown memhisms in semiconductor diodesener diode
characteristics, characteristics of tunnel diode, varactor diode.

UNIT-II: RECTIFIERS, FILTERS AND REGULATORS

(a) Rectifiers Half wave rectifier, ripple factor, full wave rectifier, Bridge rectifiers and
Harmonic components in a rectifier circuit (b) FILTERS Inductor filter, Capacitor filter, L
sect i on-Settion fitee and cofparison of various filter citsuin terms of ripple
factors. (C)REGULATORS Regulators line regulation and load regulation, Block diagram of
power supply, working of switched mode power Supply (SMPS)

UNIT-111: TRANSISTORS

BJT Introduction, NPN & PNP transistors, transistor actionsibig current components,
current amplificati on f ac t-motl model ¢rdnsistor corauis hi p &
configuration, CB,CE,CC, comparison of characteristics of transistors in different
configuraton, transistor as an amplifier.

UNIT - IV: TRANSISTOR BIASING

Transistor Loadihe, Transistor Biasing and Thermal stabilization: The operating point, Bias
stability, Stability factor, Emitter Bias, Collecterto — base bias, Voltage divider bias with
emitter bias, Emitter bypass capacitdras Compensation.

UNIT -V: FET & MOSFET

Field Effect Transistor (FET): Introduction, Construction, Operatiofl, Gharacteristics,
Transfer Characteristics, Drain Characteristics, Sigihal Model. Metal Oxide
Semiconductor Field Effect Transisi¢dOSFET): Introduction, Construction, Operation and
characteristics, Depletion MOSFET, Enhancement MOSFET

Breakdown devices Introduction, gjinction transistor (UJT), programmable UJT (PUT),
silicon controlled rectifier (SCR),

OUTCOMES:
1 Ability to identify electronics components and use of them to design circuits.



TEXT BOOKS:

1. Electronic Devices and CircuiisMillman and C.C. Halkias, Tata McGraw Hill, 1998
2. Electronic Devices and Circuité\.P. Godse & U.A. Bakshi..

3. Electronic Deviceand Circuits-R.S.Sedha.

REFERENCES:

1. Electronic Devices and CircuiBrof GS N Raju, | K International Publishing House Ltd
2006.

2.Electonic Devices and CircuisF Bogart Jr., J.S.Beasley and G.Rico, Pearson Education,
6th edition,2004

3. Principles of electronic circuit$ G Burns and P R Bond, Galgotia publications, 2nd
Edn1998



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semester2ndB.Tech Branch All Streams of Engineering
Subect Environmental Sciences Code: BT 203

Total Theory Periodst5 Total Tutorial Periods00 Total Credts: 03
OBJECTIVES:

1 To impart the knowledgeelated to environment and natural resources, its conservation,
impact of pollution on society and its remedies, monitoring environment and social issues.

1 To educate students and make them aware about importance of environmental
conservation

UNIT-I: CONCEPT OF ENVIRONMENTAL SCIENCE & NATURAL RESOURCES
Environment, Levels of organizations in environment, Structure and functions in an
ecosystem; Biosphere, its Origin and distribution on land, in water and in air, Broad nature of
chemical composition of plants and animals. Renewable andré\mwable Resaoes,
Forests, water, minerals, Food and land (with example of one case study); Energy, Growing
energy needs, energy sources (conventional and alternative).

UNIT-I1: BIODIVERSITY AND ITS CONSERVATION
Biodiversity at global, national and local levelsdia as a megdiversity nation; Threats to
biodiversity (biotic, abiotic stresses), and strategies for conservation.

UNIT-111: ENVIRONMENTAL POLLUTION

Types of pollution Air, water (including urban, rural, marine), soil, noise, thermal, nuclear;
Pollution prevention; Management of pollutioRural/Urban/Industrial waste management
[with case study of any one type, e.g., power (thermal/nuclear), fertilizer, tannin, leather,
chemical, sugar], Solid/Liquid waste management, disaster management.

UNIT-1V: ENVIRONMENTAL BIOTECHNOLOGY & ENVIRONMENTAL
MONITORING

Biotechnology for environmental protectioBiological indicators, biesensors; Remedial
measures Bio-remediation, phytosemediation, biepesticides, bidertilizers; Bioreactors
Design ad application. Monitoring Identification of environmental problem, tools for
monitoring (remote sensing, GIS); Sampling strateghrs water, soil sampling techniques.

UNIT-V: SOCIAL ISSUES AND ENVIRONMENT

Problems relating to wurban enviroent Population pressure, waterscarcity,
industrialization; remedial measures; Climate charigeasons, effects (global warming,
ozone layer depletion, acid rain) with one case study; Legal iss&@wironmental
legislation (Acts and issues involved), Envinoental ethics

TEXTBOOKS:

1. Gil bert M. Masters, “I'"' ntroduction to Envi

Edition, Pearson Education, 2004.



2. Benny Joseph, “Environment alHillSNew Rethice and
2006.

REFERENCE BOOKS:

1. A. K. Chatterji, “lIntroduction to Enviror
New Delhi, 2006.

2 . R. K. Trivedi, “Handbook of Environment al
Standards”, Vol . | Helbel IB. Ehv,) roEMeidi anmé&nt

Hall of India, New Delhi, 1987.

OUTCOMES:
Students will get awareness about environment and its impact on human life and methods for
its conservation.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semester2ndB.Tech Branch:All Streams of Engineering
Subject:Engineering Chemistry Code BT 204

Total TheoryPeriods: 45 Total TutorialPeriods: 00 Total Credits 03
OBJECTIVES:

1 To make the students conversant with boiler feed water requirements, related problems
and water treatment techniques.

1 Principles of electrochemical raams, redox reactions in corrosion of materials and
methods for corrosion prevention and protection of materials.

1 Principles and generation of energy in batteries, nuclear reactors, solar cells, wind mills
and fuel cells.

1 Preparation, properties and #&pations of engineering materialSypes of fuels,
calorific value calculations, manufacture of solid, liquid and gaseous fuels

UNIT-1: ELECTROCHEMISTRY & BATTERY TECHNOLOGY ELECTRO
CHEMISTRY:

Introduction, Derivation of Nernst equation for electrquential. Reference electrodes:
Introduction, construction, working and applications of calomel and Ag / AgCl electrodes.
Measurement of electrode potential using calomel electrode. lon selective electrode:
Introduction; Construction and working of glaskectrode, determination of pH using glass
electrode. Concentration cells: Electrolyte concentration cells, numerical problems.
BATTERY TECHNOLOGY: Introduction, classification primary, secondary and reserve
batteries. Characteristiescell potential,current, capacity, electricity storage density, energy
efficiency; cycle 10 hours life and shelf life. Construction, working and applications of Zinc
Air, Nickel- metal hydride batteries. Lithium batteries: Introduction, construction, working
and applicabns of LFMnO2 and Liion batteries.

FUEL CELLS: Introduction, difference between conventional cell and fuel cell, limitations
& advantages. Construction, working & applications of methangten fuel cell with
H2S04 electrolyte.

UNIT-11: CORROSION AND METAL FINISHING CORROSION

Introduction, electrochemical theory of corrosion, galvanic seRastors affecting the rate

of corrosion: ratio of anodic to cathodic areas, nature of metal, nature of corrosion product,
nature of medium- pH, conductivity, and temperature. Types of corrosibifferential
metal, differential aeration (Pitting and watae) and stress. Corrosion control: Inorganic
coatingsAnodizing of Al and phosphating; Metal coati@mvanization and Tinning.
Cathodic protection (sacrificial anodic and impressed current methods).

METAL FINISHING: Introduction, Technological imptance. Electroplating: Introduction,
principles governingPolarization, decomposition potential and overvoltage. Factors
influencing the nature of electro depesitrrent density, concentration of metal ion &
electrolyte; pH, temperature & throwing powef plating bath; additives brighteners,

l evel l ers, structure modifiers & wetting
Chromium(decorative and hard). Electro less plating: Introduction, distinction between
electroplating and electro less piegj electro less plating of copper & manufacture of double
sided Printed Circuit Board with copper.

ag



UNIT-I11: FUELS AND SOLAR ENERGY FUELS

Introduction, classification, calorific valugross and net calorific values, determination of
calorific value & fuel using bomb calorimeter, numerical problems. Cracking: Introduction,
fluidized catalytic cracking, synthesis of petrol by Fishehapsch process, reformation of
petrol, octane and cetane numbers. Gasoline and diesel knocking and their mechénism, an
knocking agents, power alcohol & biodiesel.

SOLAR ENERGY: Introduction, utilization and conversion, photovoltaic €etiastruction

and working. Design of PV cells: modules, panels & arrays. Advantages & disadvantages of
PV cells. Production of solgrade silicon: Union carbide process, purification of silicon

(zone refining), doping of silicediffusion technique (n&p types).

UNIT-IV: POLYMERS

Introduction, types of polymerization: addition and condensation, mechanism of
polymerization free radi@al mechanism taking vinyl chloride as an example. Molecular
weight of polymers: number average and weight average, numerical problems. Glass
transition temperature (Tg): Factors influencing-Higxibility, inter molecular forces,
molecular mass, branchin§ cross linking and stereo regularity. Significance of Tg.
Structure property relationship: crystallinity, tensile strength, elasticity & chemical resistivity.
Synthesis, properties and applications of PMMA (plexi glass), Polyurethane and
polycarbonate. Eistomers: Introduction, synthesis, properties and applications of Silicone
rubber. Adhesives: Introduction, synthesis, properties and applications of epoxy resin.
Polymer Composites: Introduction, synthesis, properties and applications of Kevlar.
Conductig polymers: Introduction, mechanism of conduction in Poly aniline and
applications of conducting poly aniline.

UNIT-V: WATER TECHNOLOGY AND NANOMATERIALS

Water Technology: Introduction, boiler troubles with disadvantaggsefention methods

scale and sludge formation, priming and foaming, boiler corrosion(due to dissolved 02, CO2
and MgCl2). Determination of DO, BOD and COD, numerical problems on COD. Sewage
treatment: Primary, secondary (activated sludge method) arayariethods. Softening of
water by ion exchange process. Desalination of sea water by reverse osmosis & electro
dialysis (ion selective).

NANO MATERIALS: Introduction, properties (size dependent). SyntHesitom up
approach (sefel, precipitation, gascondensation & chemical vapour condensation
processes). Nano scale materialrbon nano tubes, nano wires, fullerenes, dendrimers, nano
rods, & nano composites.

OUTCOMES:

1 The knowledge gained on engineering materials, fuels, energy sources and water
treatment techniques will facilitate better understanding of engineering processes and
applications for further learning.

TEXTBOOKS :

1. B.S. Jai Prakash, R.Venugopal, Sivakumar ai
Engineering St udatons, Bdhgalor&ubhash Public

2. R.V.Gadag & A. Nityananda Shetty., “Engine

Publishing House Private Ltd. New Delhi.
3. P.C.Jain & Monica Jain., “Engineering Chen



REFERENCE BOOKS:

1.0. G. Pal anna, “Engineering Chemistry”, Tata Mc
Fourth Reprint.

2. G.A.Ozin & A.C. Arsenault, “Nanochemistry
RSC publishing, 2005.

3. “"Wiley Engi neer i nPgtLdNewDekitSecpridEditdh. | ey | ndi
4 . V. R. Gowari ker , N. V. Vi swanat ha-Rast&nlid. Sr ee dh

5. M. G. Fontana. , “Corrosion Engineering”, T ¢
Delhi.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semester : 2nd.Tech

Branch : All Streams of Engineering

Subject : Constitution of India, Professional Ethics and Human Rights
Total Theory Periods : 15

Total TutorialPeriods : 00

Total Credits : 01

Code : BT 205

UNIT-1: CONSTITUTION OF INDIA Introduction to the Constitution of India, The
Making of the Constitution and Salient features of the Constitution, Preamble to the Indian
Constitution Fundmental Rights & its limitations.

UNIT-11: FUNDAMENTAL DUTIES AND UNION EXECUTIVES Directive Principles
of State Policy & Relevance of Directive Principles State Policy Fundamental Duties. Union
Executives- President, Prime Minister Parliament SupeeCourt of India

UNIT-I11: STATE LEGISLATURE AND ELECTORAL PROCESS State Executives
Governor Chief Minister, State Legislature High Court of State, Electoral Process in India,
Amendment Procedures, 42nd, 44th, 74th, 76th, 86th &91st Amendments.

UNIT-1V: HUMAN RIGHTS Special Provision for SC & ST Special Provision for
Women, Children & Backward Classes Emergency Provisions. Human Rigaening and
Definitions, Legislation Specific Themes in Human Righ&rking of National Human
Rights Comnssion in India ,Powers and functions of Municipalities, Panchyats and Co
Operative Societies..

UNIT-V: PROFESIONAL ETHICS Scope & Aims of Engineering Ethics, Responsibility
of Engineers Impediments to Responsibility. Risks, Safety and liabilEBngineers,
Honesty, Integrity & Reliability in Engineering.

Textbooks :

1. Durga Das Basu: “lIntroduction to 4+ he Con:¢
Hall EEE, 19th / 20th Edn., 2001 2. Charles E. Haries, Michael S Pritchard and Michael J
Robins “Engineering ED&65.cs” Thompson Asia, 2

Reference Books:
1. M.V.Pylee, “An Introduction to Constitut

2 . M. Govindaraj an, S. Natarajan, V.-Hal&enthilk
India Pvt. Ltd. New Delhi, 2004

3. Brij Ki shore Sharma, “I ntroduction to the
New Delhi, 2011.



MATS UNIVERSITY, RAIPUR (C.G))
SCHOOL OF ENGINEERING & I.T.

Semester 2nd B.Tech

Branch : All Streams of Engineering

Lab : Fundamental of Mechanical Engineering Lab
Total Practical Periods : 30
Total Credits ;
Code : BT 206

Note: MINIMUM TEN NUMBERS OF EXPERIMENTS IS TBE PERFORMED

01

LIST OF EXPERIMENTS

1. To verify law of triangle of forces.

2. To verify the Lami’s theorem.

3. To verify the law of polygon of forces.

4. To verify the law of lever. 5. To determine the support reactions of a simply supported

beam sbjected to point loads.

6. To draw the variation of bending moment at a given section in a simply supported beam

under a moving point load.

7. To find the coefficient of friction between surfaces of wooden plane and following blocks:

i) Aluminum ii) Tin iii) Glass iv) Asbestos v) Teak ply vi) Sand paper vii) card board .

8. To determine the coefficient of friction between (i) Belt and pulie Rope and pulley.

9. To study simple jib crane and to determine the internal forces in members of jib crane.

10. To determine the stiffness of helical compression spring.

11. To study lifting machine.

12. To study the dridfetri npgu lmaecyh isnyes t“esne’c oanndd t o
characteristic diagram: (i) Loaaffort diagram (ii ) Loadideal effort diagram (iii) Load

efficiency diagram Also to determine the law of machine and the maximum efficiency of

machine.

13Tostudythé i fti ng machine “ Wheel and Differenti
characteristic diagram: (i). Loaaffort diagram (ii) Loadideal effort diagram (iii). Load

efficiency diagram Also to determine the law of machine and the maximum efficiency of

madine.

14. To study the | ifting machine “Worm and w
characteristic diagram: (i). Loaaffort diagram (ii). Loadideal effort diagram (iii). Load

efficiency diagram Also to determine the law of machine and the maxeffisiency of

machine.

15. To study the lifting machine *“Simple scr
characteristic diagrams of the machine: (i) Leffdrt diagram (ii). Loaeideal effort

diagram (iii) Loadefficiency diagram Also to determine ttaav of machine and the

maximum efficiency of machine.



16. To study the Ilifting machine *“ Modified

characteristic diagrams of the machine: (i) Ledidrt diagram (ii) Loadideal effort
diagram (iii) Loadefficiencydiagram Also to determine the law of machine and the
maximum efficiency of machine.

17. To study the Iifting machine “Geared
diagrams of the machine: (i) Loadfort diagram (ii) Loadideal effort digram (iii) Load
efficiency diagram Also to determine the law of machine and the maximum efficiency of
machine.

18. To study the Ilifting machine “Single
characteristic diagrams of the machine: (i) Leditrt diagram (ii) Loadideal effort diagram
(iif) Load-efficiency diagram Also to determine the law of machinethednaximum

efficiency of machine.

19. To study the 1lifting machine “Doubl e
characteristic diagrams of the machine: (i) Ledidrt diagram (ii) Loaedideal effort

diagram (iii) Loadefficiency diagram Ado to determine the law of machine and the
maximum efficiency of machine. LIST OF EQUIPMENTS

Ji
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MATS UNIVERSITY, RAIPUR (C.G.)
SCHOOL OF ENGINEERING & I.T.

Semester 2ndB.Tech

Branch :All Streams of Engineering

Lab : Basic Electronics Engineering Lab

Total Pratical Periods : 30

Total Credits : 01

Code : BT 207

Note: MINIMUM TEN NUMBERS OF EXPERIMENTS IS TO BE PERFORMED
Objective:

1 Study of Electronic componerasid equipments Resistor, colour coding measurement
of AC signal parameter (pegdeak, rms period, frequency) using CR.

Study of logic gates AND, OR, EOR and NOT.

Generation of Clock Signal.

Soldering practicee Components Devices and CircuitéJsing general purpose PCB.
Measurement of ripple factor of HWR and FWR.

= =4 =4 4

LIST OF EXPERIMENTS
1. To study & plot the M characteristics of Sl diode.
. To study & plot the M characteristics of zener diode

. To study the working knowledge of half wave ifeat without filter.

. To study the working knowledge of full wave rectifier without filter.

2
3
4. To study the working knowledge of half wave rectifier with filter.
5
6. To study the working knowledge of full wave rectifier with filter.
7

. To study & pléthe characteristics of UJT.

0o

. To study and plot input & output characteristics of common base transistor amplifier.

9. To study and plot input & output characteristics of common emitter transistor amplifier.
10. To study the D.C gate controlled cleegistics of SCR.

11. To study the operation of transistorized Hartley oscillator.

12. To study the operation of transistorized Colpitts oscillator.

OUTCOMES:

1 ability to fabricate carpentry components and pipe connections including plumbing
works.

1 ability to use welding equipments to join the structures.

9 ability to fabricate electrical and electronics circuits.



LIST OF EQUIPMENTS

MATS UNIVERSITY, RAIPUR (C.G.)
SCHOOL OF ENGINEERING & I.T.

Semester 2nd B.Tech

Branch : All Streams of Engineering

Lab : Engineering Chemistry Lab

Total Practical Periods : 30

Total Credits : 01

Code : BT 208

Note: MINIMUM TEN NUMBERS OF EXPERIMENTS IS TO BE PERFORMED

OBJECTIVES:

1 To make the student acquire practical skills in the wet chemical and instrumental
methods for quantitative estimation of hardness, alkalinity, metalaotent,
corrosion in metals and cement analysis.

LIST OF EXPERIMENTS

1. Acid-base titration (estimation of commercial caustic soda)

2. Redox titration (estimation of iron using permanganometry)

3. Complexometric titration (estimation of hardness of water using EDTA titration).

4. Preparation and analysis of a metal complex (for example thiourea/copper
sulfate or nickel chloride/ammonia complexes) 5. Chemical kineticsr{detgion of
relative rates of reaction of iodide with H202 at room temperature

(Clock reaction).

6. Viscosity of solutions (determination of percentage composition of sugar solution from
ViSCOosity).

7. Detection of functional groups in organic compounds.

8. Utilization of paper/thin layer/column chromatographic techniques in the separation
of organic compounds

9. Conductometric titration (determination of the strength of a given HGi@ollby titration
against a standard NaOH solution).

10. Determine the amount of oxalic Acid and sulphuric Acid/Hydrochloric Acid in one liter
of solution given standard Sodium Hydroxide and Potassium Permangate.

11. To determine the Carbonate, Bicardenand Chloride contents in irrigation water.

12. Determination of dissolved Oxygen in given sample of water.

13. Determination of calorific value of fuel by Bomb Calorimeter.

14. Determination of Flash Point and Fine Point of Lubricant by Abel$andky Martin
apparatus.

OUTCOMES:

1 The students will be conversant with haiatisknowledge in the quantitative chemical
analysis of water quality related parameters, corrosion measurement and cement
analysis.

LIST OF EQUIPMENTS



MATS UNIVERSITY, RAIPUR (C.G.)
SCHOOL OF ENGINEERING & I.T.

Semester 2nd B.Tech
Branch : All Streams of Engineering
Subject Workshop Practice
Total Pratical Periods : 45 (15 Instructional Periods)
Total Credits : 02
Code : BT 209

INSTRUCTIONAL SYLLABUS

Machining

Introduction to machining and common machining operations. Cutting tool materials.
Definition of machine tools, specification and block diagram of lathe, shaper, drilling
machine and grinder. Common lathe operations such as turning parting, chamfering and
facing. Quick return mechanism of shaper. Difference between dritithdparing. Files

material and classification.

Fitting :
Need of fitting, different types of instruments used in fitting shop.
Forging :

Forging principle, materials, operations like drawing, upsetting, bending and forge welding,
use of forged parts

LIST OF EXPERIMENTS

1. Job on lathe with one step turning and chamfering operations

2. Job on shaper for finishing two sides of a job

3. (a) Drilling two holes of size 5 and 12 mm diametejab used/to be usefbr shaping
(b) Grinding a corner of above job on bench grinder

4. Finishing of two sides of a square piece of filling

5. Tin smithy for making mechanical joint and soldering of joints

6. Perform step cutting on mild steel plate

LIST OF EQUIPMENTS



SEMESTER-III




W MATS School of Engineering & I.T
0 MATS University, Raipur
e Scheme of Teaching & Examination
Il ¥ Semester
B.Techin  Civil Engineering
S. | Course Periods per week Evaluation Total
No . code SUBJECT Scheme Credit
L | T | P IM | ESE
THEORY
1 BT340 | Mathematics -l 3 0 0 30 70 3
2 BT341 | Fluid Mechanics 4 0 0 30 70 4
3 BT342 | Computer Programming 3 0 0 30 70 3
4 BT343 | Structural Analysis - 4 0 0 30 70 4
5 BT344 | Surveying -1 4 0 0 30 70 4
6 BT345 | Civil Engineering 3 0 0 30 70 3
Materials
PRACTICAL
7 BT346 | Fluid Mechanics Lab - - 2 20 30 1
8 BT347 | Material Testing & - - 2 20 30 1
Analysis Lab
9 BT348 | Surveying -1 Lab - - 2 20 30 1
10 BT349 | Computer Programming - - 2 20 30 1
Lab
TOTAL 21 0 8 540 260 25
L-Lecturer, P -Practical, ESE - End Semester Examination, IM - Internal Marks ,T-

Tutorial




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech3 ™ Sem Branch :- Civil Engineering
Subject: -MATHEMATICS -llI Code :- BT340

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student to understand FourierSeries.

2. To understand the Laplace Transform.

3. To understand the Partial Differential Equation..

4. To provide an understanding about Complex variables
5. To understand statistics

UNIT -1 Fourier Series
Periodic functions, Eul er 6 s fDoichleticdnditions, Change of interval, Even
and odd functions, Half range fourier series, Perseval 0s

harmonic analysis.
(No. Of Periods 8+2)

UNIT -2 Partial Differential Equation
Formation, Solution by direct integration method, Liner equation of first order,
Homogeneous line ar equation with constant coefficients, Non-homogeneous

linear equations, M  ethod of separation of variables.
(No. Of Periods 8+2)

UNIT -3 Complex Variables

Limit and derivative, Analytic functions, Cauchy -Riemann equations, = Harmonic

functions, Flow problems, Complex integration, Cauchy 6 stheorem, Cauchy

integral formula, Taylor & Laurent series, Singularity, R esidues, Cauchyds residu
theorem, E valuation of real definite inte grals.

(No. Of Periods 8+2)

UNIT -4 Numerical Solution Of Ordinary And Partial
Differe ntial Equations
Taylorbs series method, Picard met hod, Eul er 6s

,Runge -Kutta methods, Predictor -Corrector methods, Milne method, Adams -
Bashforth method.

Numeri cal solution of PDEO s
Classifications of second order PDE , El liptic equations, solution of laplace
equations , solution of poissons equation , solution of elliptic equation by
relaxation method , Parabolic equation , solution of one dimensional and 2 -D

heat equations , hyperbolic equation, Wave equation.

UNIT -5 Num erical Solution of Algebric Transcendental and Simultaneous
equations Differential

Numerical solution of algebraic and transcendental equations: Newton -Raphson

method, Secant method, Birage T Vieta method, Bairstow method.

Numerical solution of simultaneou s linear equation: Direct method -Gauss
elimination, Gauss -j ordan and Crout s, Triangul arisation
Iterative methods I Jacobi 06s ;sied® aands Successive over relaxation

method.

(No. Of Periods 8+2)



TEXT BOOKS: -
1.Higher Engg. Mathematics by dr.B.S.Grewal -Khanna publishers.
2.Advanced engg.Mathematics by Erwin kreyszig -John wiley & sons.

REFRENCE BOOKS: -

1.Advanced Engg.Mathematics by R.K. jain and S.R.K.iyengar -narosa
publishing House.

2.Applied Mthematics by P.N.Wartikar & J.N.Watrtikar.Vol -1 Pune vidyarthi
Griha Prakashan  Pune.

3.Applied Mathematics for Engineers & Physicists by Louis A.Pipes -TMH.

Course Outcome:

1. Students are expected to understand Fourier Series

2. Students are expected taderstand LAPLACE TRANSFORM

3. Students are expected to understand PARTIAL DIFFERENTIAL EQUATION

4. Students are expected to understand COMPLEX VARIABLES and STATISTICS

MATS UNIVERSITY




GULLU, ARANG, RAIPUR

Semester: B.Tech3 ™ Sem Branch: -Civil Engineering
Subject: - Fluid Mechanics Code: -BT 341

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Befamiliar with different fluids

2. Be familiar with different fluids flow condition.

3. Learning different flow & losses in pipes.

4, Be familiar with flow in open channel & different sections.

UNIT -1 Introduction Fluid Statics
Flud and its properties , Pressure density -height relationship, Pressure
measurement by manometers, Center of pressure, Buoyancy, Meta-Centric

height, Fluid mass subjected to uniform accelerations.
Kinematics of fluid flow
Flow & its Types , Stream lines, Streak lines and path lines, V elocity potential and
stream function,  Continuity equation.
(No. Of Periods 8+2)

UNIT -2 Turbulent flow in pipe
Turbulent flow in pipes, E nergy and momentum correction factor,
Resistance coefficient (Friction factor) and its variation, Explicit equation
for friction factors, C oncept of equivalent length, pipes in series and
parallel, Analysis of pipe network (Hardy - Cross method).

Boundary layer Analysis
Boundary layer thickness, B oundary | ayer over a flat plate, Types of
boundary layer, Application of momentum equation, Fluid flow past
submerged bodies , Drag and lift, D rag on sphere, Cylinder and disc,
Magnus effect. (No. Of Periods 8+2)

UNIT -3 Dynamics of fluid flow
Eul er 6 sioneoffmaiadn, Ber noul | i 6s equation, Momehtummt s appl
equation and its application to stationary and moving plates/vanes, Combined
application of energy and momentum equations.
Flow in Pipes
R e y o n dxpesiment, experimental determination of crit ical velocity ,transition
from laminar to turbulent flow . Different types of losses in pipe.

(No. Of Periods 8+2)

UNIT -4 Compressibility effect in pipe flow
Water hammer, Analysis of simple  Surge tank excluding friction.
Bucki nghamés itndmatcy and dynafic similarity.
Flow in open Channel
Comparison between open channel and pipe flow, definition of uniform and non -
uniform flow, uniform flow formula, Chezyds and Manningds for mul @
Hydraulically efficient channel section of rectangular, trapezoidal and circular
type. Specific energy, critical flow, analysis of flow over hump and
transition, broad crested weir, equation of gradually varied flow, hydraulic
jump and evaluation of its elements in rectangular channel.
(No. Of Periods 8+2)



UNIT -5 Flow through mouthpieces and orifices
Hydraulic coefficients of orifice, bell method orifice, mouthpieces, Borda 6 s
mouthpieces, running free and submerged.
Notches and Weirs

Rectangular, triangular and trapezoidal notches and weir, cippoletti and crested
weir, aeration of nappe , cavitations submerged weir.

Hydraulic Machines
Turbines and Pumps & their types  (No. Of Periods 8+2)

Name of Text Books: -
A text book of flui  d mechanics by R. K. Bansal ( La Xmi publication)

A text book of fluid mechanics and Hydraulic mechanics in SI Units by R.
K. Rajput ( S. Chand and compony)

Reference Books: -

Fluid Mechanics by Frank M. White (TMH)

A text book of Fluid Mechanics and Hydraulic mechanics with introduction
of fluids by Domkundwar and Domkundwar ( Dhanpatrai and
company)

Hydraulic and Fluid Mechanics by P. N. Modi and S. M. Seth (Rajhans
publication Pvt. Ltd.)

Introduction to Fluid Mechanics by Som Biswas (TMH)

Hydraulic Machines by Jagdish lal (Metropolitan book company Pvt. Ltd.)

Course Outcomes:

1. Students are expecteduaderstand different types of fluids.

2. Students are expected to compare fluids flow condition.

3. Students are expected to understand & evaluate flow in pipes & losses.
4. Students are expected to compare flow of fluids




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech3 ™ Sem. Branch : Civil Engineering
Subject: Computer Programming Code : BT 342

Total Theory Periods: 40 Total Tutorial Periods : 10
Total marks in end semester Exam : 100

Minimum Number of class test to be conducted - 02

Course Objectives:

1. Be familiarwith coading language

2. Be familiar with Terminology of computer programming

3. Learningdifferent functions of programming language

4, Be familiar with operation of programs regarding different problems

UNIT -1:

History of C, Importance of C, BASIC Structure of C Programs, Programming

Style, Executing a C Program, C Tokens, Keywords & Id entifiers in C, Constants
& Variables in C

UNIT -2:

Data Types, Operators : Arithmetic operator, Relational operators, Logical
Operator, Assignment Operator, Incrempent & Decrement operator, Conditional

operator, Bitwise Operator Expressions, Precedence of Arithmetic Operator,
Input & Output operations

UNIT -3:

Decision Making& looping: Simple If Statement, If -Else Statement, Nested If
Else Statement, Switch Statement, Go To Statement. Loop: While, Do while, For
Loop

Arrays: Introduction, One -Dimensional Array, Two Dimensional Array, Multi
Dimensional Array, Declaration & Initializing of array

UNIT -4

String: Declaration & Initializing of string variables, Putting Stri ng Together,

Comparison Of String.

Pointers: Introduction, Declaration & Initializing of pointer variable, Accessing
variable through pointer, Pointer expression.

UNIT -5:

Functions: Introduction, Need for user define function, Definition of
function, Function calls, Argument with return value, Argument without
return value, Recursion, Structure & Union.

Name of Text Books:
1. Programming in C By E. Balagurusamy (TMH)
2. Programming in C AAmiya Kumar Rath, Al ok
Jagadev,Santosh Ku.Swain

Reference Book s: -
1. The C programming Language by Dennis M Ritchie and Kernighan ( PHI)
2. Let us C by Yashwant Kanetkar (BPB Publication)



3. Cfor all by S. Thamarai Selvin & R. Murugesan ( Anuradha Agencies)
4. Programming in C by Ghosh ( PHI)
5. Computer Programming in C by V. Rajaraman ( PHI )

Name of Text

Books:
Let Us C++ - Yeshwant Kanitkar
(BPB Publications)
Numerical Methods in Engineering and Science - Dr. B.S.
Grewal (Khanna Publishers)
Name of
Reference Books:
Problem Solving with C++ - Savitch
(Addison Wesley Publications)
Programming in C and PC Applications - Raj

Gopalan (Vikas Publishers)
Computer Graphics (C -Version) - Hearnt &
Beaker (Pearson Publications)

Principles of Interactive Computer Graphics - Newman
& Sproull (Tata McGraw Hill)
Numerical Methods for Engineering - Chopra and

Kanale (Tata McGraw Hill)

Course Outcomes:

1. Students are expected to understand the basics of programming language
2. Students are expected to learn coding for different problems

3. Students are expected to understand & evaluate any kind of programs

4. Students are expected to gain skills for computing in programming language




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech 3 ™ Sem Branch: -Civil Engineering
Subject: - Structural Analysis -1 Code: - BT 343

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student to understand between Determinate and Indeterminate structures.

2. To understand the methods to analyse slopes and deflections of structures.

3. To understand the metthof Strain Energy to analyse deflections of structures.

4. To provide an understanding about loads position variation on structures and corresponding analysis by
loads and ILDs.

5. To understand behaviour of suspension bridges, cables and Arches.

Unit 1 Stress Strain Relations
Stresses and Strains, Properties and Testing of S teel, Stress 1 Strain Curve,
Relation between the elastic constants, Elongation of bars
Statically indeterminate problems in tension and compression.
Analysis of  Stresses and Strains
Principal stresses, Transformati on equations, Stress invariants, Plane stresses,
Differ ential equations of equilibrium, Deformable bodies, Transformation
eqguations, Principal strains, Mo h r Displacemm rert | e , Cor
equati on of equilibrium.  [No. of Pds: 8+2]

Unit 2 Bending of Beams & Frames
Theory o f simple bending 1 limitations, Beams of uniform strength, Beams of
two materials, S hear stresses in symmetrical elastic beams . Shear force and

bending moment diagra  ms.
Determinate Structures
Determinate vs. Indeterminate structures. Pin Jointed determinate space
trusses, D istinction between determinate and indeterminate space trusses and
simple .
Deflection and Slope

Moment curvatu re relation, The elastic curve, Macaul ayds namdmerd , A
method, Basics of Conjugate beam method. [No. of Pds: 8+2]

Unit 3 Columns and Combined stresses

Stable and unstable equilibrium, Short col umns,
col umns, Ramula.i Beamss subjected to bendin g and shear, Eccentrically

loaded short column, Middle third rule . [No. of Pds: 8+2]

Unit 4 Torsion

Torsion of circular, solid and hollow circu lar shafts - power transmission, Closed
coiled and open coiled helical springs
Strain Energy
Strain energy due t o axi al | oad, bendi ng, s he
theorem for defl ecti e Max ®e llalv 6f§esipracai gefbectiens)



Unit load and strain energy method for determination of deflections of statically
determinate beam s - pin-joined trusses and rigid frames. [No. of Pds: 8+2]

UNIT 5 Rolling Loads & Influence Lines

Introduction to Rolling loads - concept of influence lines - influence lines
for reaction, S hear force and B ending moment in simply supported beams

- influence lines for forces in trusses T analysis for different types of
rolling loads - single concentrated load - several concentrated loads
uniformly distributed load shorter and longer than the span, Absolute
maximum bending moment. [No. of Pds: 8+2]

Name of Text Books:

Strength of Materials 1 R.K. Rajput (S. Chand & Co.)

Basic Structural Analysis (Vol. | & II) : Bhavikatti S.S. (Vikas Publishing)
Theory of Structures : B.C. Punmia (Laxmi Publication)

Strength of Materials 1 S. Ramamurtham (Dhanpat Rai Publications)

Name of Reference Books:

Mechanics of Structures (Vol. T 1) T Junarkar (Charotar Publications)
Strength of Materials T Timoshenko, S. & Gere (CBS Publishers)
Introductions to Solid Mechani cs T Shames & Pitarresi (Prentice Hall of India)

Engineering Mechanics of Solid I Popov (Pearson Publication)
Strength of Materials (Part  -1) T Timoshenko (CBS Pubishers )
Theory & Analysis of Structures (Vol. i 1&Il): Jain, O.P. and Jain B.K.

(Nem Chand)

Structural Analysis : R.C. Hibber (Pearson Publication)

Structural Analysis : Ghali, A. & Neville, M. (Chapman & Hall Publication.
1974)

Elementary Structural Analysis : Willbur and Norris (Tata McGraw Hill)
Structural Analysis : Negi L.S. & Jangid R.S. (T ata McGraw Hill)
Theory of Structures : Ramamurtham S. & Narayan R. (Dhanpat Rai

Publications)

Course Outcomes:

1. Students are expected to understand various methods to analyse structures for slopes and deflections.
2. Students are expectedtoundersta var i ous types’' determinate and

3. Students are expected to understand rolling effects of loads and Influence diagrams.
4. Students are expected to understand concept of bridges of suspension and arch types.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech3 ™ Sem Branch: - Civil Engineering
Subject: -Surveying -I Code: - BT 344

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. To provide basic knowledge about principles of surveying for location, design and construction of
engineering projects

2. Students develop skills using surveying instruments imojudieasuring tapes, automatic levels, theodolites
and electronic distance measurement equipment.

3. The ability to identify error sources and the procedures to minimize errors.
4. Use standard survey tools

5. Understand and apply measurement eaatyracy, precision and techniques to improve accuracy of surve

UNIT T | Surveying

Chain Survey: Instruments used. Selection of survey -stations. Chain -lines, Off -
sets, Oblique -offsets, Tie -lines, Check -lines. Ranging. Field -Book, Plotting,
Survey of India Topo  -sheets. Their scales and conventional symbols.

Compass Survey: The prismatic compass. Definition and types of meridian. Dip

and Declination. Whole circle bearing, Fore bearing and Back bearing. Local
attraction. Calculation of includ ed angles for closed and open traverses.

[No. of Pds: 8+2]

UNIT T 1l Levelling

Levelling: Various parts of a Dumpy level, Temporary adjustments,
Interrelationship of Bubble Tube Axis, Line of Collimation and Vertical Axis,
Leveling staff, technical terms used in Levelling. Fly leveling. Profile leveling.
Level field book. Arthmetical checks and problems on leveling.

Contours: Definition, Contour value. Identification of ridge, valley and other
geographical features on a contoured plan. [No . of Pds: 8+2]

UNIT 1 1l Trilateration and Triangulation

Principle of Trilateration, EDM instrument and their uses, Reduction of
observation, Principle and classification of Triangulation System, Triangulation
chains, Strength of Figures, Station marks and Signals, Satellite station,
intersected and Resected points, field work - Reconnaissance, Intervisibillty of
station, Angular measurement, Base line measurement and its extension,
Adjustment of Field observation and computation of co -ordinates.

UNIT 1 IV Adjustment Computations

Weighting of observation . Treatment of random errors, probability equation,
Normal law of error, Most Probable Value 7 measures of precision, Propagation

of errors and variances. Most probable value , Principle of Least square ,
Observations and correlative Normal Equations. Adjustment tria ngulation figures
and level net

UNIT 1T V Plane Table Survey

Principles, advantage and disadvantage , plane table equipment , Use of
telescopic alidade and Indian pattern tangent clinometers , Different methods of
plane table surveying , resection T Two and Three point problems. Field work in
plane Table Surveying an d Contouring.



Minor Instrument
Hand level , Abney level , Clinometer , Ceylon ghat tracer , Pentagraph ,
Planimeter , Ideograph. [No. of Pds: 8+2]

TEXT BOOKS: -
1. SurveyingVol. | by B.C.Punmia & Ashok Jain
2. Suverying Vol. Il by B.C.Punmia & Ashok Jain
3. Surveying Vol. | by S.K.Duggal
4. Surveying Vol Il by S.K.Duggal

Course Outcomes:

Students will be able to:

1. Determine elevations by applyidgferent techniques.

2. Deal with the minor instruments and will be familiar with their functioning.
3. Do transverse computations, detect and rectify errors.

4. Set out various curves with the field problems.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech3 ™ Sem. Branch: -Civil Engineering
Subject: - Civil Engineering Materials Code :- BT345

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:
1. To provide an understanding of materials of construction.
2. To provide an understanding of Special concrete.

3. To provide an understanding about timber, plywood, paints andrgkssials.

Unitl . Building Material & Construction

Bricks : Classification , Dimension, Characteristics , moulding , Various Test on
bricks. Fly ash bricks.

Mortar: Definition, properties and usages.

Stone: Geological, physical and chemical classification of stone, important
stones, uses of stone.

Steel: Cast-iron, Wrought iron, S teel, mild steel and Tor  -steel.

Other Metals: Aluminium, Various Alloys.

[No. of P erio ds: 8+2]

Unit 2. Cement & Aggregates

Raw materials, manufacturing process, Setting times , Vicat apparatus, Grades

of cement, Pozzolana cement & its classification, usages, Fly ash.

Types of Cement, Hydration of cement, tests on properties of cement, ferro
cement.

Aggregate: Classification of Aggregates and their properties , grading curve and
fineness modules. (No.of P erio ds: 8+2)

Unit3 . Concrete

Properties of concrete in fresh and hardened state, water cement ratio, Modulus

of elasticity, factors affecting strength of concrete and durability, mixing,
transporting, placing, compacting and curing concrete, variables in
proportioning concrete mixes, admixtures in concrete, tests on concrete.

Special concrete 1 Polymer concrete, fibre reinforced concrete, light weight
concrete, high strength concrete, heavy weight concrete , ready mixed concrete,
shotcrete, smart concrete  , Green Concrete. (No.of P erio ds:8+2)

Unit4 . Timber and Plywood

Characteristics of good timber, seasoning and preservation, names of timber
producing trees and their relative market value.

Types and uses of plywood, veneers and hardboards Low cost materials for
construction.  System concepts, cost effective materials, industrial wastes,
agricultural wastes.  (No.of P erio ds:8+2)

Unit5 . Paints, Glass etc.

Commercially available varieties of ceramics, glass and their uses, types of tiles,

method of manufacturing and tests for suitability. Uses of Plastics and PVC.
Composition and use of paints, varnishes and distempers. Composite m aterials,
types and uses. (No.ofP erio ds:8+2)



Name of Text Books:
Building Materials T S.K. Duggal (New Age Publication)
Building Materials T S. C. Rangwala (Charotar Publication)

Name of Reference Books:

Concrete Technology i A.M. Neville & J.J. Brooks (Pearson Education)
Concrete Technology i M.S. Shetty (S. Chand & Co.)

Engineering Materials 1 Surendra Singh (Laxmi Publication)
Construction Engineering and Management I S. Seetharaman

(UmeshPublication)
Building Materials 7 Gurucharan Si ngh (Standard Publishers, Delhi)

Course Outcome:

1. Students are expected to understand materials of construction.

2. Students are expected to know about Special concrete.

3. Students are expected to read about timber, plywood, paints and glasdsnateria

Department of Civil Engineering
List of Experiment




Subject: Fluid Mechanics

Semester: Il
Code: BT 346

1. To determine the meta - centric height of a ship model.

2. To calibrate an orifice -meter.

3. To determine the head  loss in various pipe fittings.

4. To study the variation of friction factor for pipe flow.

5. To verify the bernoullids theor em.

6. To verify impulse momentum principle.

7. To calibrate a Venturimeter and study the variation of
coefficient of discharge.

8. Experimental d etermination of critical velocity of pipe.

9. To study the transition from laminar to turbulent flow and to
determine the | ower critical Reynol dso

10. To determine the hydraulic coefficients (Cc, Cd and Cv) of an
orifice.

11. To determine the roughness coeff icient of an open channel.

12. To determine the coefficient of discharge of a weir.

13. To determine the coefficient of discharge of a venturiflume.

14. Study of hydraulic jump in an open channel.

15. To determine the coefficient of discharge of a spillway.

16. To determine the performance characteristics of Francis

turbine.

17. To determine the performance characteristics of Variable

Speed Centrifugal Pump.

18. To determine Impact of moment for impact of free jet.

Department of Civil Engineering
List of Experiment

Subject: Material Testing & Analysis L ab



Semester:
Code :

© N o g bk~ w0 NP

10.

Subject:
Semester:
Code :

1l
BT 347
Determination of compressive strength of cement cube.

Determination of tensile strength of cement cube.
Determination of fineness of cement by sieving method.
Determination of  fineness of cement by Blain Apparatus.

To determine Uniaxial tensile test of mild steel.

To determine Izod Charpy Value of given mild steel.

To determine the Rockwell Hardness of given material.

To determine Compressive strength of wood: (a.) Along the
fib er and (b.) Across the fiber.

To study the cupping test machine and determination of
Ericheser value of mild steel sheet.

To determine the modulus of rigidity of material of given

shaft.

Department of Civil Engineering
List of Experiment

Surveying ~-I1L ab
11
BT 348



1. Determination of location of a point with the help of Two point problem.

2. Determination of location of a point with the help of Three point problem.

3. To plot a transverse of area b y chain survey.

4. To plot a transverse of area by prismatic compass (open )

5. To plot a transverse of area by prismatic compass (close )

6. To workout relative elevation of various points on area by performing
profile leveling.

7. To determine the elevation of a point with respect to reference by fly
leveling.

08. Study of minor instruments.

Department of Civil Engineering
List of Experiment

Subject: Computer Programming Lab
Semester: 1]l
Code : BT 349



(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

Write a program to add 2 numbers.

Write a program  to print digit in reverse order.

Write a program to  find if a number is even or odd.

Write a program to find gre atest number using if statement.
Write a program to find great est number using nested if else.
Write a program to find if number is perfect number or not.
Write a program to find pr ime number.

Write a program for Lucas series.

Writ e a program for Fabonary series.

Write a pr ogram to print Armstrong number.

SEMESTER -1V



=% MATS School of Engineering & I.T
moTs MATS University, Raipur
ool Scheme of Teaching & Examination
IV ' Semester
B.Techin Civil Engineering

S. | Course Periods per Evaluation Total
No. | code SUBJECT week Scheme Credits
L| T ] P | IM | ESE
THEORY
1 BT440 | Structural Analysis| | 4 0 0 30 70 4
2 BT441 | Engineering Geology 3 0 0 30 70 3
3 BT442 | Surveying Il 3 0 0 30 70 3
4 BT443 | Civil Engineering 3 0 0 30 70 3
Drawing
5 BT444 | Building Construction 3 0 0 30 70 3
6 BT445 x | Open Elective -I 3 0 0 30 70 3
PRACTICAL
7 BT446 | Civil Engineering 0 0 2 20 30 1
Drawing Lab
8 BT447 | Surveying -1l Lab 0 0 2 20 30 1
9 BT448 | Structural Analysis -l 0 0 4 20 30 2
Lab
10 BT449 | Engineering Geology 0 0 2 20 30 1
Lab
TOTAL 19 0 10 540 260 24
L-Lecturer, P -Practical, ESE- End Semester Examination, IM - Internal Marks , T-
Tutorial

Subject Code Subject Name

BT4451 Engineering Risk -Benefit Analysis
BT4452 Disaster Management

BT4453 Global Strategy & Technology
BT4454 Project Management

BT4455 Software Engineering




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech4 ™ Sem Branch :- Civil Engineering
Subject: -Structural  Analysis -1l Code: -BT440
Total Theory Periods: - 40 Total Tutorial Periods: 10

Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Objective of the Subject:

1. To learn the methods which are applied to analyse indeterminate structures.

2. To gain the expertise in analysis of indeterminate beams and rigid frames.

3. To develop professional skill in analyzing indeterminate pin jointed structures.

4. To learn to draw influence line diagrams for stress functions in indeterminate beams which may be useful
for moving

the maximum values of the stress functions.

Unit 1
Indeterminate beams, Principle of superposition, Analysis by consistent
deformation method, Theorem of three moments, shear force and

bending moment diagrams, sinking of support.

Unit 2
Strain energy application to beams, frame & trusses, Lack of fit

Unit3

Moment Distribution Method, Application to indeterminate beams and

rigid frames without sway & with sway problem.

Unit 4

Slope deflection method, Application to indeterminate beams and rigid

frames without sway & with sway problem. Basics of Column an alogy
method.

Unit 5

Qualitative and Quantitative Influence lines of indeterminate beams by
Muller Breslau Principle and its use.

Name of Text Books:
Structural Analysis T Punmia B.C. (Laxmi Publications)
Structural Analysis (Vol. i 1) 7 BhabhiKattiS. (Vikas Publishers)

Name of Reference Books:

Intermediate Structural Analysis T Wang. C.K. (McGraw Hill Book
Comp any, 1983)
Matrix analysis of Framed Structures i Weaver, W. & Gere J.M. (CBS
Publishers and Distribution, Delhi 1990)
Fundamentals of  Structural Analysis 1 Lect & Vari (Tata McGraw Hill)
Structural Analysis T Pandit & Gupta (Tata McGraw Hill)

Theory of Structure 7 Ramamurtham S. (Dhanpat Rai Publication)

Outcomes of the Subject:
1. Capable of analyzing different kinds of structures such as determinate, indeterminate, rigid jointed or
pin-jointed plane
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Semester : B.Tech 4™ Sem Branch :- Civil Engineering

Subject: -Engineering  Geology Code: -BT 441

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Obijectives:

1. To understand fundamental conceptsrgfineering geology

2. To learn about the various types of rocks and their properties.

3. To study about the Earthquakes, its causes, classification etc

4. To gain knowledge about Landslides, Land subsidence and Geological Hazards
5. To learn about Geolazal investigations in Civil Engg

UNIT 1 Minerals

Minerals, their physical properties, optical properties and chemical
properties. The detailed study of certain rock forming minerals with
respect to the physical properties.

Unit 2 Rocks and Rock deformation

Their origin, structure, texture, classification of rocks in brief and their
suitability as Engineering materials, dip and strike of bed, Folds, Faults,
joints, unconformity and their classification, causes and relation to
engineering behavio r of rock masses.

Unit 3 Earthquake

Earthquake, its causes, classification, seismic zones of India and
Geological consideration for construction of building, reservoir related,
earthquake problem and its preventive measures, distribution of seismic

zones in India.

Unit 4 Landslides and Land subsidence
Landslides, its causes, classification and preventive measures, land
subsidence, its causes and preventive measures.

Unit 5 Engineering Geological Sites Selection

Engineering Geological considerations for site selection of Dams and
Reservoirs, Tunnels, Bridges and Highways, Geological Maps, concept of
geological maps, important terminology used for map and making a
section from the map.

Name of Text Books:

- A Textbook of Geology : Mukher jee P.K. (World Press Publishers)

- Engineering Geology : D.S. Arora (Mohindra Capital Publisher,
Chandigarh)

Name of Reference Books:

- Geology and Engineering  : Leggot, R.F. (Mc -Graw Hill, New York)

- Geology for Engineers . Blyth, F.G.M. (Arnold, London)

- Civil Engineering Geology : Cyril Sankey Fox (C. Lockwood and son,
U.K))

- Engineering and General Geology . Prabin Singh (Katson Publication
House)



Course Outcomes:

Students will be able to:

1. Show the knowledge about engineering geology.

2. Show knowledgef the most important rocks and minerals and be able to identify them
3. Analyze the Earthquakes and its various types.

4. Understand the characteristics of various Geological Hazards.

5. Do the Geological investigations; understand the geological mrsldand geological maps
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Semester : B.Tech 4™ Sem Branch :- Civil Engineering

Subject: -Surveying | | Code: -BT 442

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. To be familiar with various aspects of Trilateration and Triangulation

2. To deal with the relevant computationspes and observations.

3. To gain the knowledge of Tachometry, various systems, instruments etc.
4. To learn the concepts of Photographic and aerial surveying.

5. To learn and apply the concept of Hydrographic surveying.

Unit 1 Curves

Definition , classification of curves; Elements of circular, Transition and vertical
curves, Theory and method of setting out simple, Transition and vertical curves.
Special field problems.

Unit 2 Total station

Introduction, Features of total s tation - Angle measurement , Accessories
,Distance measurement etc.

Technical specification, orientation , Electronic data records ,Field

procedures in topographic survey , Electronic distance measurement -
Basic concept , Total station instruments.

Unit 3 Tacheometery

Definitions, Principles of stadia systems. Instrument constants, Substance
and Tangential Systems. Construction and wuse of Reduction
Tacheometers, Range Finders.

Unit 4 Photographic and aerial surveying

Photo theodolite,  principle of the method of terrestrial photogrammetry,
stereo photogrammetry, aerial surveying, scale and distortion of the

vertical and tilted photograph, comparison between air photograph and
map.
Unit 5 Hydrographic surveying

Introduction, shore line survey, soundings methods, gauges, equipment
required for hydrographic surveying, sounding party, methods of locating
soundings,reduction of soundings and plotting of soundings, problems
related to hydrographic surveying.

Name of Text Books:

- Surveying (Vol. I & 1I) : Punmia, B.C. (Laxmi Publications, New
Delhi, 1996)
- Surveying (Vol. I & 1) . Kanetkar T.P. (Pune Vidyarthi Griha

Prakashan, Pune)
Name of Reference Books:



- Engineering Surveying Technology . Kennie, T.J.M. and Petr ie G.
(Blackie & Sons Pvt. Ltd., London, 1990)

- Surveying (Vol. 1l & 1lI) : Agor, R (Khanna publications, Delhi,
1995)

- Surveying (Vol. Il & II) . Arora, K.R. (Standard Book House, Delhi,
1993)

- Solving Problems in Surveying . Bannister A. and Baker, R.

(Longman Scientific Technical, U.K., 1994)

Course Outcomes:

Students will be able to:

1. Deal with the various aspects of Trilateration and Triangulation

2. Do the relevant computations, errors and observations.

3. Gain and apply the knowledgeTdcheometery, various systems, instruments etc.
4. Apply the concepts of Photographic and aerial surveying.

5. Efficiently deal with the Hydrographic surveying

MATS UNIVERSITY
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Semester: B.Tech 4™ Sem Branch: - Civil Engineering
Subje ct: - Civil Engineering Drawing Code: -BT443
Total Theory Periods: - 40 Total Tutorial Periods: 00



Total marks in end semester Exam: 100
Minimum Number of Class test to be conducted: 02
Durati on of end semester exam: 4 hours

Course Objectives:

1. Make student to understand General Principles of planning.

2. To understand the drawing of plan of single, double story residential buildings

3. To understand the Drawing of section of sirayid double story residential buildings
4. To provide an understanding drawing of elevation of building

5. To understand detailing of flush shutter, panelled shutter etc

Unit 1

General Principles of planning - Aspects, Prospects, Circulation, Grouping,
Roominess, Sanitation, Economy, Elegance, Furniture requirements,
flexibility, Privacy. Site selection and requirements of different public
buildings such as hospitals, schools, hostels using line plan.  Municipal
regulations and bye -laws for resi dential buildings.

Unit 2

Drawing of plan of single, double story residential buildings and hostels,
single line plan of  primary health centre, school, canteen for given site
requirements.

Unit 3

Drawing of elevation of single and double story residential buildings,
primary health centre, school, hostel, canteen for given site requirements.
Unit 4

Drawing of section of single and double story residential buildings,
primary health centre, school, hostel, canteen for given site requirements.

Unit5
Detailing of flush shutter, panelled shutter, fully glazed, half glazed, half
glazed and half paneled doors and windows, elements of perspective,
example on simple blocks.
Name of Text Books:
- Acours e in Civil Engineering Drawing : V.B. Sikka (Katson Technical
Publications)
- Civil Engineering Drawing : Shah, Kala and Patki (Tata McGraw Hill)
Name of Reference Books:
- A Textbook of Civil Engineering Drawing: Buildings ; R.P. Chandel
(Katson Technical Publications)
- Planning and Designin g Buildings : Y.S. Sane (Allies Book Stall and
Engineering Book Publishing Co.)
- Hospitals: Planning, Design and Management : Kunders, Gopinath
& Ashoka Katakam (Tata McGraw Hill)
- A Book of Home Plans : D. N. Ghose (CBS Publishers and
Distributors)

Course Outcomes:

1. Students are expected to understand various methods of general principles ofplanning .

2. Students are expected to understand drawing plan of single, double story residential buildings
3. Students are expected to understand drawietggétion of single & double story buildings
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Semester: B.Tech 4" Sem Branch: - Civil Engineering
Subject: - Building Construction Code: -BT 444

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02



Course Objectives:

1. Make student to understand various parts of building.
2. Make student to understand foundations of structures.
3. Tounderstand the safety precautions & sound proofing.
4. To prepare a base for Civil Engineering Drawing.

5. To provide an understanding about the relevance and application in Civil Engineering Projects.

UNIT 1 Foundation
Brief study of different types of foundations, nature of soil (expansive or
non -expansive, alluvial  or residual, sandy or clayey for settlement etc.),

approximate values of bearing capacities, breadth and depth of
foundation, typical cross sections for foundations under walls and R.C.C.
Columns.  Foundations in black cotton soils, under reamed pile
foundations, foundation failures and remedial measures.

UNIT 2 Masonry

Technical terms in masonry, classification and brief specifications of stone
masonry, bonds in  brick masonry, general principles to be observed in
stone and Brick Masonry Construction.
Walls

Different types (load bearing, cavity -walls and partition walls), thickness
considerations.

Doors, Windows And Lintels
Different types based on materials and methods of construction, technical
terms, size and locations.

UNIT 3 Floors

Ground and upper floors, various types, their suitability, construction
details of concrete and  terrazzo floors, Floor tiles.

Roofs - Technical terms and diffe  rent types of pitched and flat roofs.
Various roof coverings for pitched and flat roofs

Formwork - Different types of formwork, stripping times

UNIT 4 Damp Proofing

Causes and effect of Dampness, parts of a building likely to be affected
most, methods of damp  proofing in different locations including roofs.
Plastering And Pointing - Types and considerations during plastering
and pointing

Joints - Construction, Contraction and Expansion Joints

UNIT 5 Stairs
Types based on geometry and ma terial, suitability, proportioning of stairs,
lifts and escalators.
Sound Proofing

Materials and Methods of sound proof construction.
Fire Proofing - Materials and Methods of fire proof construction.
Name of Text Books:

- Building Construction : B.C. Punmia (Laxmi Publication Pvt. Ltd.)

- Building Construction . Sushil Kumar (Standard Publication

Distributors)



Name of Reference Books:

- Building Construction . Gurucharan Singh (Standard Publication
Distributors)
- Building Construction : S. C. Rangwal a (Charotar Publishing House,

Anand, Guijarat)

Course Outcome:

1. Students are expected to understand various parts of building.

2. Students are expected to understand various types of bonds.

3. Students are expected to read construction drawing ofvionk

4. Students are expected to understand importance of safety in construction.

MATS UNIVERSITY
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Semester: B.Tech 4" Sem Branch: - Civil Engineering
Subject: - Disaster Management Code: -BT445 2

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make students learn to overcome disaster

2. To understand the cause of disasteringrevention techniques

3. To understand the basic of disaster management from historical problems



UNIT 1:
Nature of disasters i1 natural and other disasters, Earthquakes, floods,
draught, cyclones, fire and other environmental disasters.

UNIT 2:
Behavior of structures in disaster prone areas, Disaster zoning, Hazard
assessment, Environmental Impact Assessment.

UNIT 3:
Methods of mitigating damage during disasters, disaster prepar edness.

UNIT 4:
Management systems during disasters, Construction Technology for
mitigation of damage of structures.

UNIT 5:
Short -term and long -term relief measures.

Name of Text Book S:

Design of Earthquake Resistant Buildings T Minoru Wakabayashi  (McGraw
Hill Publication)Dynamics of Structures: Theory and Application to
Earthquake Engineering (2nd edition) i Anil K Chopra (Pearson Education
Publication)

Course Outcomes:

1. Students are expected to understand various methods of general @rioicipénning .

2. Students are expected to understand drawing plan of single, double story residential buildings
3. Students are expected to understand drawing of elevation of single & double story buildings

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester: B.Tech 4" Sem Branch: - Civil Engineering
Subject: - Engineering -Risk -Benefit -Analysis Code: -BT445 1
Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs
3. To make students learn the problems faced while using this subject and how to prevent those problem




Part 1: Reliability and probabilistic risk assessment (RPRA)
Introduction
RPRAL: The logic of certainty
RPRA 2: Elements of probability theo ry
RPRA 3: Probability distributions
RPRA 3: Probability distributions (cont.)
RPRA 4: Availability
RPRA 5: Data and epistemic uncertainties; statistics
RPRA 6: Probabilistic risk assessment
RPRA 6: Probabilistic risk assessment (cont.)
RPRA 7: Risk management
Guest lecture
Guest lecture
12 RPRA quiz
Part II: Decision analysis (DA)
13 DA 1: The multistage decision model
14 DA 2: The value of perfect information
15 DA 3: The axioms of rational behavior
16 DA 4: Introduction to utility
DA 5: Risk aversion
17 DA 6: Multiattribute utility theory
18 DA7: Decision analysis and risk management
19 Guest lecture
20 DA quiz
Part 1ll: Cost -benefit analysis (CBA)
21 CBA 1: Background and fundamental premises
22 CBA 2: The time value of money
23 CBA 3: Bases for comparison of alternatives
24 CBA 4: Including uncertainty
25 CBA 5: Evaluating public activities
26 Guest lecture
27 CBA quiz
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Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other te
3. Students are expected to understand the restrictions in use of this subject
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Semester: B.Tech 4" Sem Branch: - Civil Engineering
Subject: - Global Strategy & Technology Code: -BT445 3

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn thebplems faced while using this subject and how to prevent those problems




UNIT -1

Paper outline Each  student will be expected to produce an extended

outline of their paper (1,500 words). The outline will serve as a

conceptual foundation, framework or background that will be used to

analyze a specific theme for the final paper. Students will be expected t 0
demonstrate their knowledge of the literature and its relevance to a

specific field of interest they intend to examine in the final paper

UNIT -2
Module summary: International management is an introduction to the
international banking operations and to t he financing negotiation of a

large project;

UNIT -3
Assessments: A Group homework : o Class pres
PowerPoint deliverable o Group report (30%) with Word deliverable

UNIT -4

General introduction: main definitions and concepts. Enterprise
Architecture and Application Strategy, IT Strategy IT Service
Management Cloud computing and Digital Strategy IT Project
Management and change enablement

UNIT -5

Multichannel strategy, definition, objectives and consequences on
management, Multichannel st rategy and Selling process, Tools of
multichannel strategy, database and CRM / SFA systems, Online
consumer behavior, Online business models

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tech
3. Students are expected to understand the restrictions in use of this subject

MATS UNIVERSITY
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Semester: B.Tech 4™ Sem Branch: - Civil Engineering
Subject: - Project Management Code: -BT445 4

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and hewertt gnose problems




Unit 1: Project Organization

Project organization involves selecting an appropriate project organization -structure and
establishing the Organizational Breakdown Structure (OBS) for the project. Through an

analysis of the project information -transfer needs (i.e., who needs information from

whom), project teams and a reporting structure may be determined. Specifically, several

product development processes and the Design Structure Matrix are studied.

Unit 2: Project Planning

Project planning involves establishing the Work Breakdown Structure and mapping this
structure to the established OBS. Furthermore, a project budget and Cost Breakdown
Structure are developed and mapped to the OBS and WBS. The planning phase also
includes establishing an appropriate timeline for the project in the context of resource
constraints. Finally, the project manager must acknowledge that very few (if any) of the
estimates and predictions at hand wil | prove to be accurate in the future; she needs to
account for risk factors and their possible consequences on the schedule, budget, quality
and environment while planning a project.

Specific methodologies for planning include:

The Critical Path Method (CP M)

The Precedence Diagramming Method (PDM)

The Program Evaluation and Review Technique (PERT)

The Graphical Evaluation and Review Technique (GERT)
Queue - Graphical Evaluation and Review Technique (GERT)
Simulation Language for Alternative Modelling (SLAM)
Dynamic Planning and Control Methodology (DPM)

Critical Chain Planning

1 Resource Loading

Many software tools, such as Microsoft® Project, Primavera Project Planner®,
Primavera® Monte Carlo, Crystal Ball® and ProChain® are available to the project
manager f or deterministic and probabilistic planning. In this course we will use the
following:

=A =4 =4 =4 A4 4 -4 4

1 Primavera® P3 & for deterministic time and resource scheduling
Primavera® Monte Carlo 0 for probabilistic time and resource scheduling
Primavera® Expedition 0 for docume nting multiple and complex projects
Pro Chain® & for scheduling with the critical chain method

Crystal Ball® & for risk analysis

Vensim® & for system dynamics analysis

Unit 3: Project Monitoring

Project Monitoring refers to the configuration and metrics used to monitor the progress
of a project throughout its life. Particular questions of interest to the project manager
are:

=A =4 =4 -4 A

Is the project progressing according to the schedule?
Will the project be completed within the allocated b udget?
Will the product perform as expected?

If there are any deviations in schedule, budget or quality, how efficiently and how
fast are they captured, reported and acted upon?

=A =4 =4 A

Earned Value Analysis is one project management tool used to help answer these
guestions. Reports are based on the organization and reporting structure established
previously.

Unit 4: Project Control

Based on the information gathered through the Project Monitoring system, corrective
action may be requi  red to keep a project on track. The Project Control section of the
course describes techniques to help realign projects that have gone awry. Corrective



action may be needed in many areas such as project scope, product performance,
project schedule, and pro  ject budget. Project Control also requires a clear trace as to
when and how changes are made to baselines as well as a clear understanding and
documentation of project configurations.

Unit 5: Project Learning
Project Learning is recognized by organizations as one of the most important factors for
success in current and future projects. Through life -cycle and post -mortem analysis, the

project manager may identify areas to be emphasized or more closely managed in future
projects . Such areas include:

1 Resource allocation,

Risk and uncertainty,

Budget constraints,

Project feasibility, and

Change management.

=A =4 =4 =4

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other techr
3. Students are expected to understand the restrictions in use of this subject

MATS UNIVERSITY
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Semester: B.Tech 4" Sem Branch: - Civil Engineering
Subject: - Software Engineering Code: -BT445 5

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn theblems faced while using this subject and how to prevent those problems




Unit I C++ and OOP
Covers classes and objects, inheritance, virtual functions, abstract
classes, polymorphism

Unit 11 Algorithms
Searching and sorting methods

Unit 111 Java®
Java applications and applets, Abstract Windowing Toolkit, Graphics,
Image Processing, Threads. Integrating Java ®and C++.

Unit IV: Project
Selected advanced topics in Java® and C++. Simulation (term project)
using Java® and/or C++.

Text Book:
Lippman, S. and J. Lajoie. C++ Primer . 3rd ed. Reading, MA: Addison
Wesley Professional. April 1998. ISBN: 9780201824704.

Sedgewick, R. Algorithms in C++ . Reading, MA: Addison -Wesley
Longman, Incorporated. June 2001. ISBN: 0201849380

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students arexpected to understand the need of this subject and can manage to use it with other technol
3. Students are expected to understand the restrictions in use of this subject

Department of Civil Engineering
List of Experiment

Subject: Civil Engineering Drawing Lab
Semester: IV
Code: BT 4 46
1. To draw section and elevation of fully glazed, half glazed and half

glazed - half paneled doors and windows.

To draw the plan and section of a fully furnished bathroom.
To draw the plan and section o f a fully furnished kitchen.
To draw the line plan of a Primary School building.

To draw the line plan of a Hostel building.

arwd



To draw the line plan of a Hospital building.

To draw the line plan of a single storey residential building.

To draw ground floor  plan of residential building.

To draw the section of ab  uilding showing maximum details
To draw the corresponding front elevation of residential building.

Cvomw~No

Department of Civil Engineering
List of Experiment

Subject: Surveying Field Work
Semester: v
Code : BT 4 47

Study of Total Station.

Study of Auto Level.

To find level at different points in field with the help of Auto Level.
Profile Leveling with the help of Auto Level for highway.

To observe a closed fie Id traverse with the help of compass.

To find level at different points in field with the help of Dumpy
Level.

Determination of Tachometric constants.
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8. Study of Electronic Digital Theodolite.
9. Study of Plane Table Survey.
10. Field Survey and Site Visit of a building.

Department of Civil Engineering
List of Experiment

Subject: Structural Analysis -lIL ab
Semester: \Y
Code : BT 448

Experiments to be performed (Min 10 experiments)
1. To determine the flexural rigidity (EI) for a given beam
2. To verify the Maxwell s theorem of recipr
3. To determine the vertical deflections of a variety of curved bars.
4. To obtain the horizontal deflection and deformed shape of portal
frames  with different end conditions.
5. To determine the strain in an externally loaded beam with the help of
digital strain indicator.



6. Analysis of determinate beams on a Standard Structural Analysis
Package such as SAP2000.

7. Analysis of indeterminate beams on a Standard Structural Analy sis
Package such as SAP2000.

8. Analysis of determinate pin -jointed frames on a Standard Structural
Analysis Package suchas SAP2000.

9. Analysis of indeterminate pin -jointed frames on latest version of a
Standard Structural Analysis Package such as SAP200 O.

10. Analysis of determinate rigid frames on latest version of a Standard
Structural Analysis Package such as SAP2000.

11. Analysis of indeterminate rigid frames on latest version of a Standard
Structural Analysis Package such as SAP2000.

12. Todraw influence lines for determinate beams on latest version of a
Standard Structural Analysis Package such as SAP2000.

13. To draw influence lines for indeterminate beams on latest version of a
Standard Structural Analysis Package such as SAP2000.

List of EQu ipments / Machine Required:

Elastic properties of beam apparatus

Maxwell 6s | aw of reciprocal deflection appar
Universal frame with variety of curved bars

Universal frame with variety of portal frames

Digital Strain Indicator

Dial gauges for measuringd  eflections

Weights and hangers to apply loads

Latest Release of Software Package SAP2000 (Computers & Structures

Inc., USA)
Recommended Books:
Reference Manual of Respective Software
Verification Manual of Respective Software
Department of Civil Engineering

List of Experiment

Subject: Engineering Geology Lab
Semester: v
Code : BT 449

Megascopic description of Granite, Pegmatite and Synite.
Megascopic description of Basalt, Gabbro, Charnokite and Dolerite.
Megascopic description of  Limestone, Sand stone and Shale.
Megascopic description of Conglomerate, Marble and Skate.
Megascopic description of Quartzite, Schist and Gneiss.
Megascopic description of Tale, Gypsum and Calcite.

Megascopic description of Feldspar, Quartz and Corundum.
Megascopic description of Hematite, Magnetite and Bauxite.
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9. Study of structural models of Fault, Fold and Unconformity.
10. Study of simple geological map.

SEMESTER -V



=% MATS School of Engineering & I.T
moTs MATS University, Raipur
ool Scheme of Teaching & Examination
V™ Semester
B.Techin Civil Engineering

Periods per Scheme of Total
S.N. code Subject week ESrEarks Credit
L | T]| P IM
Soil Mechanics
1. BT540 4 |0 - 70 30 4
Highway & Airport
2. BT541 Engineering 4 0 - 70 30 4
Reinforced Cement Concret
3. BT542 Design 4 0 - 70 30 4
Water Supply Engineering
4. BT543 4 |0 - 70 30 4
Engineering Hydrolo
5. BT544 J Shld & 3|10 - 70 30 3
Open Elective- I
6. BT545x 3|0 - 70 30 3
Vocational &Industrial
7. BT546 | Training Evaluation and - - 2 30 20 1
Presentation
Soil Mechanics Laboratory
8. BT547 - - 2 30 20 1
Highway Engineering
9. BT548 Laboratory - - 2 30 20 1
Water Supply Engineering
10. BT549 Laboratory - - 2 30 20 1
Total 22 | 0 8 540 260 26
L-Lecturer, P -Practical, ESE - End Semester Examination, IM - Internal Marks , T-
Tutorial
Subject Code | Subject Name
BT5751 Artificial Intelligence and Robotics
BT5752 Analog &Digital Communication
BT5753 Infrastructure Systems Planning
BT5754 RuralTechnology & Community Development
BT5755 Managing Innovation and Entrepreneurship

MATS UNIVERSITY
GULLU, ARANG, RAIPUR




Semester : B.Tech5 ™ Sem Branch :- Civil Engineering

Subject: - SOIL MECHANICS Code: -BT540
Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100
Minimum Number of Class test to be conducted: 02
Objective of the Subject:
1. To provide basic knowledge about Geotechnical Engineering, soil formation, index properties of soil, physical
and engineering properties of soil.
2. To know about the types of soil according their classification, classification system, field identification, study of
effective stress,capillary seepage force, etc.
3. How to measure the compaction and permeability of soil by lab experiments theoretically uses of Darcy law.
Two dimensions flow and develop flow net and characteristics.
4. To know about stresses due to applied load a soil mass, consolidation and their factor one dimensional
consolidation as perTerzaghi theory
5. To find shear strength in soil with the help of Mohr circle. How shear strength can be determine in laboratory,
soil exploration.

Unit 1 INTRODUCTION

Introduction to Soil Mechanics and Geotechnical Engineering; Unique nature of
soil; Soil formation and soil types, interrelationship of soil, aim and scope of soil
mechanics. Index Properties of Soil : Basic definitions; phase relations; physical
and engin eering properties of soil, soil grain and propertiescoarse and fine

grained soil s, Stokeds | aw, met hod of fine grain
Unit 2 SOIL CLASSIFICATION AND EFFECTIVE STRESS
Clay mineralogy, soil structure, Indian standard soil classific ation system,

Purpose of soil Classification, Different System of soil Classification, Field
Identification, Principal of Effective Stress and Related Phenomena, Types of soil
moisture; capillarity; seepag e force and quicksand condition

Unit 3 COMPACTION, PERMEABILITY AND SEEPAGE ANALYSIS OF SOIL
Compaction theory, laboratory compaction tests, method of compaction control,

permeability, one di mensional flow, permeabil it
methods of determination, pumping out tests for fie Id determination of
permeability, seepage through soils, two -dimension flow problems, confined flow

and unconfined flow, flow nets and their characteristics, exit gradient and failure
due to piping, criteria for design of filters.

Unit 4 STRESSES DUE TO APPLIED LOADS AND CONSOLIDATION

Stresses due to applied Loads, Boussinesq equation of vertical pressure under
concentrated | oads, rectangularly | oaded area,
Chart, Westergoardébés equati on, Itypepsrasehistory bi | i ty,
and effective stress on compressibility, consolidation, factors affecting

consolidation and compressibility parameters. normally consolidated and over

consolidated soils, different forms of primary consolidation equation I transient

flow condition, Terzaghi theory of one -dimensional consolidation and time rate of

consolidation.

Unit 5 Shear Strength and Soil Exploration :

Il ntroducti on, stress at a poi nt -&authb Pdiuder 6 s str
criterion: Laboratory tests for shear strength determination; shear strength

parameters; UU, CU and CD tests and their relevance to field problems; Shear

strength characteristics of normally consolidated and reconsolidated clays; Shear

strength Characteristics of sands, Soil Exploration, Various Method of field



Exploration, Undisturbed Soil Sampling equipments and Field test (Static &

Dynamic Penetration Test, Field Vane Shear Tes t), modern electronic test of site
characterisation.

Text Books : 1. Soil Mechanics and Foundations i B.C. Punmia, A. K.
Jain, A. K. Jain (Laxmi Publication)

2. Soil Engineering in Theory and Practice (Vol -1I) 7 Alam Singh (Asia
Publishing House)

Name of Reference Books : 1. Soil Mechanics and Foundation
Engineering i S.N. Murthy (Dhanpat Rai Publications)

2. Basic and Applied Soil Mechanics i Gopal Ranjan and Rao A.S.R. (New
Age International)

3. Design Aids in Soil Mechanics and Foundation Engin eering 1T S.R.
Kaniraj (Tata McGraw Hill)

4. Geotechnical Engineering Principles and Practice i D. P. Coduto
(Prentice Hall of India)

5. Soil Mechanics and Foundation Engineering i Garg S.K. (Khanna
Publishers)

6. Soil Mechanics and Foundation Engineerin g 1 Purushothama Raj
(Pearson Education)

7. Text Book of Geotechnical Engineering T I. H. Khan (PHI Learning)

8. Foundation Engineering i R. B. Peck, W. E. Hanson, and T. H.
Thornburn (John Wiley)

9. Foundation Design and Construction I M. J. Tomlinson (Pearson
Education)

Outcomes of the Subject:

Know about soil and development of soil mechanics and soil formation and characteristic of soil.

Field identification, soil classification system.

Study the lab experiments and simulations of experiment result with the theoretical characteristic of soil.
Study of different theory Newmart Charts, Westergaard and Boussinesq equation.

Able to find at experiment, shear strength of soil and different method of soil exploration.

arwdE

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech5 ™ Sem Branch : - Civil
Engineering

Subject :-Highway & Airport Engineering Code: -BT541

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Be familiar with principles of Highway planning & Geometric design.
2. Fundamental Concepts of Traffic Engineering.

3. Learning different highway materials & their testing.

4. Learning pavement design & its Construction.

5. Learning different aspect of Airport planning.




UNIT - 1 PRINCIPAL OF HIGHWAY PLANNING

Road development and planning in India Highway alignment,
requirements. Engineering Surveys for highway location Maps and
Drawing. Elements of Transportation Engineering (Vehicle, Driver,
Terminal and Control).Geometric Design:Cross Section elements of
horizontal and vertical Alignment. Highway drainage, Surface and subsoil
drainage. Geometry of Hill Roads, curve layout.

UNIT -2 TRAFFIC ENGINEERING

Introduction to Traffic flow theory speed -density, speed -flow and flow -
density relation, data collection techniques for traffic parameters and

delay studies, parking facilities, etc. and their us es. Traffic control.
Devices, Prevention of road accidents, rotary intersection, highway

lighting, Highway materials: Behavior of highway materials, properties of

Sub grade and pavement component materials. Tests on sub grade soil,
Aggregate and bituminous materials.

UNIT - 1 Pavement Design |

Study of flexible and rigid pavements, Basic concepts of pavement
analysis and design. Stresses in rigid pavements. |L.R.C.
recommendations.

UNIT -3 PAVEMENT CONSTRUCTION TECHNIQUES AND
QUALITY CONTROL

Types of Pavements water bound macadam, bituminous and cement

concrete pavements. Joints in cement concrete pavements, pavement

failures. Modern materials in pavements.

UNIT -4 AIRPORT PLANNING

Definition of terms related to airport engineering, factors affecting site,
selection, obstructions, various surveys for site selection, zoning laws.
Classification of Obstructions Runways Orientation, Basic runway length

and its corrections. Geometric des ign, runway configuration taxiways
layout geometric, Standards, exit taxiways fillets separation.

Text Books:

1. Principle and Practices of Highway Engineering i Kadiyali (Khanna
Publishers, Delhi)

2. Highway Engineering 1 S. K. Khanna& C.E.G. Justo (Kha  nna Publishers,
Delhi)

Reference Books: 1. Air  -port planning and Design i Khanna and Arora
(Khanna Publishers, Delhi).

2. Highway Engineering i Rangawala S.C. (Charotar Publishers).

3. Specifications for Road and Bridge Works T MOST (IRC Publishers).

Course Outcomes:

1. Students are expected to understand highway planning &design .

2. Students are expected to understand traffic Engineering.

3. Students are expected to understand & evaluate highway construction material.
4. Students are expected tord®p exposure in pavement design.

5. Students are expected to learn airport planning.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech5 ™ Sem Branch : - Civil
Engineering

Subject :-Reinforced Cement Concrete Design Code: -BT542
Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Objective of the Subject:

1. To educate the student about the concept of reinforced cement concrete and different method of design of
reinforced

concrete.

2. To educate the student about concept of working stress method to analysis and design of beams.

3. To educate the student about concept of limit state method to analysis and design of beams, slabs and
columns.

4. To educate the student about analysis and design of footings and staircases by limit state method.

UNIT -1 BASIS OF WORKING STRESS METHOD



Properties of Concrete and reinforcing steel, stress -strain  curves,
permissible stresses, modular ratio, loads on structure, Basis for design

by working stress method. Analysis and design of singly reinforced and

doubly reinforced sections by working stress method, shear in beams.

UNIT -2 LIMIT STATE METHOD

Rectangular Beams: Introduction to limit state method, characteristic

loads, partial safety factor, limit state of flexure I assumptions, stress
block parameters, neutral axis, analysis and design of singly and doubly
reinforced section, shear in beams, bond and development length, design
of lintels.

UNIT -3 LIMIT STATE METHOD

T-Beams and Slabs: Properties of T -section, moment of resistance and

design of singly reinforced T  -beam. Dead loads, imposed loads, thickness
of slabs, modif ication factors, effective span, reinforcement in slab, design
of one way slab and two way slabs.

UNIT -4 LIMIT STATE METHOD

Columns: Axially loaded short columns, minimum eccentricity,
longitudinal and transverse reinforcement, effective le ngth of column,
safe load on columns, circular columns, Pu i Mu interaction curves,
combined axial load and uni  -axial bending, combined axial load and bi -
axial bending.

UNIT -5 LIMIT STATE METHOD

Staircases and Column Footings: Design of stai rs i dog legged stair, open

newel stair. General principle of design of reinforced concrete footing,
proportioning of footings, edge thickness, depth of footing, design of

isolated column footings I square and rectangular footings.

Text Books:

1. Limit Sta te Design of Reinforced Concrete T B. C. Punmia, A. K. Jain

and A. K. Jain (Laxmi Publications)

2. Limit State Theory and Design of Reinforced Concrete (1S:456 -2000) i

V. L. Shah and S. R. Karve (Structures Publications, Pune)
3. Reinforced Concrete Desi gn i S. U. Pillai and D. Menon (Tata McGraw
Hill)

Reference Books:
1. Relevant IS codes IS: 456:2000, IS 875, Part 1, 2

2. Reinforced Concrete Structures i Dayaratam P. (Oxford and IBH
Publishing Co.)

3. Reinforced Concrete Limit State Design T Jain, A.K. (Nem Chand and
Bros. Roorkee)

4. Fundamentals of Reinforced Concrete Design i M. L. Gambhir (PHI
Learning)

5. Design of Reinforced Concrete Structures i M. L. Gambhir (PHI
Learning)

6. Design Aids for Reinforced Concrete to I.S. -456-1978 1 SP-16, 1 980

(Bureau of Indian Standards, New Delhi)

Outcomes of the Subject:
1. Understand the importance of reinforced concrete structure.
2. Understand the different method of analysis and design of reinforced concrete structures.
3. Understand the procedure of analysis and design of beams by working stress and limit state method.
4.

Understand the procedure of analysis and design of other elements such as slabs, columns, footings

PR T R N



MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech5 ™ Sem Branch : - Civil
Engineering

Subject :- Water Supply Engineering Code: -BT543

Total Theory Periods: - 40 Total Tutorial Periods: 00
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objective:

1. To provide fundamental awareness about the water sources, population forecasting, water quality.
2. To develop an interest in pursuing the subject for P.G. studies because enviabpoikiion and its managemer
is a critical topic of the hour.

3. To develop skills of designing a water treatment plant.

4. Developing a professional skill for design of water distribution system and environmental problems related

engineering.

UNIT -1 INTRODUCTION

Necessity and importance of water supply schemes. Water demand:
Classification of water demands, Estimation of quantity of water required

by a town, per capita demand, factors affecting per capita demand,
design period and population forecasting, variation in water demand.



Sources of water supply Surface sources and underground sources, Intake
works, site selection, type of intake works.

UNIT -2 QUALITY OF WATER

Common impurities, physical, chemical and biological characteristics of

water , water quality standards for municipal and domestic supplies. Water
Processing: Object of water processing, flow diagrams of typical ground

water system and surface water systems. Sedimentation. Theory of
sedimentation, sedimentation tanks and its types, design parameters
related with sedimentation tanks, sedimentation with coagulations,
coagulants and coagulant aids, Jar test for determining coagulant dosage.

UNIT -3 FILTRATION

Theory of filtration, slow sand and rapid sand filters, Constru ction
and operation. Disinfection: Methods of disinfection, Chlorination, Types
of chlorination, Break Point chlorination.

UNIT -4 SOFTENING
Methods of Softening, Iron Removal, Fluoridisation. Distribution
System: Methods of distribution, | ayout of distribution system, methods of

analysis, pressure in the distribution system, distribution reservoirs,
functions and its types, storage capacity of distribution reservoir.

UNIT -5 AIR POLLUTION

Introduction, causes, sources, characteri stics, effects of air pollution on
plants, humans, animals and materials and atmosphere, air pollution
control methods and equipment

Text Books : 1. Water Supply Engineering i S.K. Garg (Khanna
Publication).

2. Water Supply Engineering i B.C. Punmia, A. K. Jain, A. K. Jain (Laxmi
Publications)

Reference Books: 1. Environmental Engineering I Peavy and Rowe (Tata
McGraw Hill).

2. Water Supply and Sanitary Engineering i G.S. Birdi (Dhanpat Rai
Publications).

3. Introduction to Environmental Science i Y. Anjaneyulu (B.S.
Publications)

4. Environmental Science and Engineering I Henry and Heinke (Pearson
Education)

Outcome:

1. Provide deep understanding about planning, designing, construction andrimgiit@ water treatment plant as
per a city's water demand.

2. Students possess the ability to design an analysis the complexities of water distribution system.

3. Ability to give meaningful result to the water supply project they get in hand.

4. Have aappreciation for the scope, complexity and requirement to treat the subject as the need of the hour g
positive attitude to earth environment and its protection.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.E.5" Sem Branch : - Civil
Engineering

Subject :- Engineering Hydrology Code: -BT544

Total Theory Periods: - 40 Total Tutorial Periods:
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

10

Objectives of the Subject:

1. To understand basic concepts of hydrology and hydrologic cycle
2. To understand the concepts of precipitation and its measurement.
3. To learn about runoff and estimation of runoff.

4. Be familiar with the concepts of hydrograph.

5. To understand the concepts of ground water.

Unit 1 INTRODUCTION

Definition and scope, Hydrology in relation to water resources

development, Hydrologic Cycle, The necessity for hydrologic data, the
global water budget, Practical applications. Hydrometeorology
Introduction, constituents of atmosphere, the weather and t
atmosphere, the general circulation, air masses and fronts, climate and
weather seasons in India.

Unit 2 PROBABILITY AND STATISTICS




Introduction, probability and random variable, Distribution Functions,
Selection of Distributi  on Function and Estimation of Parameters,
Frequency analysis, correlation and Regression analysis. B.Precipitation :

Forms of precipitation, measurement of precipitation, Recording and Non -
recording type of rain gauges, Typical and record rainfall data, er rors in
measurement of rainfall. Location of rain gauge stations, analysis and
interpretation of rainfall data, Average depth of rainfall over area,
Probable maximum precipitation (PMP).

Unit 3 INFILTRATION AND RUN OFF

Introductio n, factors affecting in filtration, measurement of infiltration,
infiltrometers, infiltration equations, infiltration indices, effect of
infiltration on runoff and recharge of ground water, Runoff, components of

runoff, estimation of runoff, calculations b y infiltration method, rainfall -
runoff relationship, rational method of estimating runoff, Basin yield. B.

Stream -Flow Measurement : Introduction, Measurement of stage,
discharge  measurement by various methods, stage -discharge
relationships, rating curve, stream gauging network, units of stream flow.

Unit 4 HYDROGRAPH ANALYSIS

Introduction, characteristics of the hydrograph, Effect of rainfall
distribution on the shape of hydrograph, hydrograph separation, Unit
hydrograph, Derivation of the unit hydrograph, Unit hydrograph from the
complex storms -hydrograph, applications of Unit hydrograph.

Unit 5

EVAPORATION AND EVAPOTRANSPIRATION

Introduction, evaporation process, Factors affecting evaporation,
estimatio n of evaporation, measurement of evaporation, reducing
evaporation from water surfaces, transpiration, Evapotranspiration B.

Ground Water : Introduction, occurrence of ground water, aquifer
parameters, ground water movement, Darcy's Law, permeability, stea dy
and unsteady flow to wells in Confined and Unconfined aquifers, ground

water exploration, Safe yield.

Name of Text Books: Engineering Hydrology - K. Subramanya (Tata
McGraw Hill) A Text Book of Hydrology - Dr. P. Jaya Rami Reddy (Laxmi
Publications) Nam e of Reference Books: Hydrology Principles and Analysis

- H.M. Raghunath (New Age International Publication) Applied Hydrology -
Ven Te Chow, David R. Maidment, Larry W. Mays (McGraw Hill) Applied
Hydrology - Linsely R.K. Kohler, M.A. and J.L.H. Paulhus (Mc Graw Hill)
Hydrology for Engineers and Planners - Cassidy W.C. (lowa State
University Press)

Outcomes of the Subject:

1. Students are able to understand the concepts of hydrologic cycle and are able to explain the practical
application of

hydrology.

2. Students should be able to analyze the rainfall data.

3. Students can explain the effects of infiltration on runoff.

4. Students should be able to develop the unit hydrograph.

5. Students can estimate the ground water flow.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.E.5™ Sem Branch : - Civil
Engineering

Subject - Infrastructure Systems Planning Code: -BT5753

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn theblems faced while using this subject and how to prevent those problems

UNIT 1 INFRASTRUCTURE

Definitions of infrastructure, Governing Features, Historical
overview of Infrastructure development in India, Infrastructure
Organizations & Systems.

UNIT 2 INFRASTRUCTURE PLANNING

Typical infrastructure planning steps, Planning and appraisal of major
infrastructure projects, Screening of project ideas, Life cycle analysis,

Multi -criteria analysis for comparison of infrastructure alt ernatives,
Procurement strategies, Scheduling and management of planning
activities, Infrastructure Project Budgeting and Funding, Regulatory
Framework, Sources of Funding

UNIT 3 PROJECT MANAGEMENT IN CONSTRUCTION



Introduction to project management proc esses - Initiating, Planning,
Executing, Controlling, and Closing processes; Project Integration
Management - Project plan development, Project plan execution, and
Overall change control; Project Scope Management - Initiation, Scope
planning, Scope definit  ion, Scope verification, and Scope change control.

UNIT 4 CONTRACTS AND MANAGEMENT OF CONTRACTS

Engineering contracts and its formulation, Definition and essentials of a

cont ract, Indian Contract Act 1872, typ es of contracts and clauses for
contracts, P reparation of tender documents, Issues related to tendering
process, Awarding contract.

UNIT 5 CITY PLANNING
Evolution of cities; principles of city planning; types of cities & new
towns; planning regulations and building byelaws; eco -city €O ncept;

sustainable development. Concept of housing; neighbourhood concept;
site planning principles; housing typology; housing standards; housing
infrastructure; housing policies, finance and management; housing
programs in India; self help housing.

Name of Text Books:

A. S. Goodman and M. Hastak, Infrastructure planning handbook:
Planning, engineering, and economics, McGraw -Hill, New York, 2006. J.
Parkin and D. Sharma, Infrastructure planning, Thomas Telford, London,

1999. 1 P. Chandra, Projects: Planning, analysis, selection, financing,
implementation, and | review, Tata McGraw -Hill, New Delhi, 2009. J. D.

Finnerty, Project financing - Asset-based financial engineering, John
Wiley 1 & Sons, New York, 1996. L. Squire and H. G.van der Tak,
Economic analysis of projects, John Hopkins University 1 Press, London,
1975.

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other technol
3. Students are expected to understand the restrictions in use of this subject




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.E.5" Sem Branch : - Civil
Engineering

Subject :-Artificial Intelligence and Robotics Code: -
BT5751

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problems

UNIT 1 INTRODUCTION

Robot anatomy -Definition, law of robotics, History and Terminology of
Robotics -Accuracy and repeatability of Roboti cs-Simple problems
Specifications of Robot -Speed of Robot -Robot joints and links -Robot
classifications -Architecture of robotic systems -Robot Drive systems
Hydraulic, Pneumatic and Electric system.

UNIT 2 END EFFECTORS AND ROBOT CONTROLS

Mechanical grip pers-Slider crank mechanism, Screw type, Rotary
actuators, cam type -Magnetic grippers -Vacuum grippers -Air operated
grippers -Gripper force analysis -Gripper design -Simple problems -Robot
controls -Point to point control, Continuous path control, Intelligent ro bot -
Control system for robot joint -Control actions -Feedback devices -Encoder,
Resolver, LVDT -Motion Interpolations  -Adaptive control.

UNIT 3 ROBOT TRANSFORMATIONS AND SENSOR




Robot kinematics -Types- 2D, 3D Transformation -Scaling, Rotation,

Translation - Homogeneous coordinates, multiple transformation -Simple
problems. Sensors in robot I Touch sensors -Tactile sensor 1 Proximity
and range sensors i Robotic vision sensor -Force sensor -Light sensors,

Pressure sensors. 4 RB -2013 SRM

UNIT 4 ROBOT CELL DESIGN AND APPLICATIONS

Robot work cell design and control -Sequence control, Operator interface,
Safety monitoring devices in Robot -Mobile robot working principle,
actuation using MATLAB, NXT Software Introductions -Robot applications
Material handling, Machine load ing and unloading, assembly, Inspection,
Welding, Spray painting and undersea robot.

UNIT 5 MICRO/NANO ROBOTICS SYSTEM

Micro/Nanorobotics system overview -Scaling effect -Top down and bottom
up approach - Actuators of Micro/Nano robotics system -Nanorobot
communication techniques -Fabrication of micro/nano grippers -Wall
climbing micro robot working principles -Biomimetic robot -Swarm robot -
Nanorobot in targeted drug delivery system.

REFERENCES .

S.R. Deb, Robotics Technology and flexible automation, Tata McGraw - Hill
Education., 2009 2. Mikell P Groover & Nicholas G Odrey, Mitchel Weiss,

Roger N Nagel, Ashish Dutta, Industrial Robotics, Technology

programming and Applications, McGraw Hill, 2012 3. Richard D. Klafter,

Thomas .A, Chri Elewski, Michael Negin, Robotics Engineering an

Integrated Approach, Phi Learning., 2009. 4. Francis N. Nagy, Andras

Siegler,

Course Outcomes:
1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understaechtred of this subject and can manage to use it with other technology

3. Students are expected to understand the restrictions in use of this subject




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.E.5" Sem Branch : - Civil
Engineering

Subject :- Analog & Digital Communication Code: -BT5752
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problems

UNIT -1 AMPLITUDE MODULATION

Introduction to communication system, Need for modulation, Frequency
Division Multiplexing, Amplitud e Modulation, Definition, Time domain and
frequency domain description, single tone modulation, power relations in

AM waves, Generation of AM waves, square law Modulator, Switching
modulator, Detection of AM Waves: Square law detector, Envelop
detector, Do uble side band surpressed carrier modulators, time domain

and frequency domain description, Generation of DSB -SC Modulated
waves, COSTAS Loop.

UNIT 1 2 SSB MODULATION

Frequency domain description, Frequency discrimination m ethod for
generation of AM SSB Modulated Wave, Time domain description, Phase

discrimination method for generating AM SSB Modulated waves.
Demodulation of SSB Waves, Vestigial side band modulation: Frequency
description, Generation of VSB Modulated wave, Time domain description,
Envelop detection of a VSB Wave pulse Carrier, Comparison of AM
Techniques, Applications of different AM Systems.

UNIT - 3 ANGLE MODULATION

Basic concepts, Frequency Modulation: Single tone frequen cy modulation,
Spectrum Analysis of Sinusoidal FM Wave, Narrow band FM, Wide band



FM, Constant Average Power, Transmission bandwidth of FM Wave -
Generation of FM Waves, Direct FM, Detection of FM Waves: Balanced

Frequency discriminator, Zero crossing dete ctor, Phase locked loop,
Comparison of FM and AM.
UNIT T 4 NOISE IN ANALOG COMMUNICATION SYSTEM

Types of Noise: Resistive (Thermal) Noise Source, Shot noise,
Extraterrestrial Noise, Arbitrary Noise Sources, White Noise, Narrowband

Noise- In phase and quadrature phase components and its Properties,
Modeling of Noise Sources, Average Noise Bandwidth, Effective Noise
Temperature, Average Noise Figures, Average Noise Figure of cascaded
networks.Noise in DSB and SSB System Noise in AM System, Nois e in
Angle Modulation System, Noise Triangle in Angle Modulation System,
Pre-emphasis and de -emphasis.

UNIT -5 RECEI VERS
Radio Receiver - Receiver Types - Tuned radio frequency receiver,
Superhetrodyne receiver, RF sect ion and Characteristics - Frequency

changing and tracking, Intermediate frequency, AGC, FM Receiver,
Comparison with AM Receiver, Amplitude limiting.

PULSE MODULATION:
Types of Pulse modulation, PAM (Single polarity, double polarity) PWM:
Generation and de modulation of PWM, PPM, Generation and demodulation
of PPM, Time Division Multiplexing.

TEXTBOOKS :
1. Communication Systems - Simon Haykin, 2 Ed, Wiley Publications.
2. Communication Systems i B.P. Lathi, BS Publication, 2004.
REFERENCES BOOKS:
1. Electronic Co mmunications - Dennis Roddy and John Coolean, 4th
Edition, PEA, 2004.
2. Electrnic Communication Systems - Modulation and Transmission -
Robert J. Schoenbeck, 2nd Edition, PHI.
3. Analog and Digital Communication - K. Sam Shanmugam, Wiley,
2005.
4. Electronics & Co mmunication System I George Kennedy and
Bernard Davis, TMH 2004.
5. Principles of Communication Systems - H Taub & D. Schilling,

Gautam Sahe, TMH, 2007, 3rd Edition

Course Outcomes:
1. Students are expected to understand to learn the subject well and use it in practicality

3. Students are expected to understand the réstisdn use of this subject

2. Students are expected to understand the need of this subject and can manage to use it with other technol




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.E.5" Sem Branch : - Civil
Engineering
Subject :-Rural Technology & Community Development

Code: BT5754

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100
Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics angeutiiem according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problems

Unit 1 CONCEPTS AND CONNOTATIONS OF RURAL
DEVELOPMENT

Concepts of Rural Area and Rural Development, Definition and Scope of
Rural Development; Causes of Rural Backwardness, Need for Rural
Development, Experiments in Rural Development before Independence

Unit 2 MEASURES OF D EVELOPMENT

Population Growth in India: Size and growth rate, Population and
economic development, Population policy, Work participation rate,
Occupational structure and economic development, Concept of poverty

line, Incidence of poverty, Human poverty, Rur al poverty, Measures of
rural poverty, Strategy of poverty alleviation programme and its
evaluation, Rural Work Force, Problems of Unemployment and
Underemployment in Rural Areas.

Unit 3 PARADIGMS OF RURAL DEVELOPMENT
Modernisatio n Theory; Dependency Theory of the Marxist School;
Rosenstein - Rodanods theory; Lei bensteinbs theory

Rural Development; The Human capital Model of Development



Unit 4 DETERMINANTS OF RURAL DEVELOPMENT

Factors affectin g rural development - Changes in Output, Changes in the
utilization of natural resources, Changes in employment, An increase in

capital, Changes in technology, Changes in the organizational &
institutional framework, Relation between rural development and i ts
determinants.

Unit 5 CASE STUDIES IN RURAL DEVELOPMENT

Rural Development in developing countries: Nepal, Malaysia, Srilanka,
Pakisthan and African countries.

Name of Text Books:
1. Katar Singh, (2009), Sagekubladtion® 2. Karolop ment o0,

Singh (ed.), (2009), dAVill ageasDevetdiopmenConaoe
Publishing Company. 3. Gautam Patikar, Komol
DevelopmentinNorth -East I ndiaodo, Concept Publishing

J Deb, (20 0 dopmeiit priortiesen North -East I ndiado, Bi mal

i Devel opment pri-oEraistti elsndiinaOoNor5t.h N. Lal it ha, |
Devel opment in India: Emerging | ssues and Tr
Publishers. 6. Jaynal U. Ahmed, 920h0) #ADeve
East I ndiad, Gyan Publishers.

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can masagewith other technology
3. Students are expected to understand the restrictions in use of this subject




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.E.5" Sem Branch : - Civil
Engineering
Subject :-Managing Innovation And Entrepreneurship

Code: BT5755

Total Theory Periods: -40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100
Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent thoss problem

UNIT-1 INNOVATION
Innovation: innovation - an abstract concept; creativity, innovation and
imagination; types of innovation -classified according to products,

processes or business organizations.

UNIT 7 2 ENTREPRENEURSHIP

Entrepreneurship: who is an entrepreneur? Entrepreneurship - A state of
Mind, Emergence of entrepreneur; Role of Entrepreneur; A Doer not a
Dreamer - Characteristics of an entrepreneur; Factors affecting
entrepren eurial growth T Social, cultural, personality factors,
psychological and Social Factors. Impact of Entrepreneurship for
sustainable development.

UNI T-3 CHARACTERISTICS OF ENTREPRENEURSHIP

Difference between entrepreneur and entrepreneurship, Dif ference
between entrepreneur and intrapreneur, Common Entrepreneurial
competencies/Traits; Entrepreneurship stimulants, Obstacles inhibiting
Entrepreneurship; Types of entrepreneurs, Functions of an entrepreneur.

Unit 4 BUSINESS O RGANISATION




Identification of Business Opportunities: Introduction, Sources of Business
of Product Ideas, Steps in Identification of Business opportunity and its
SWOT Analysis .

UNIT -5 PLANNING OF PROJECT

Techno -Economic  Feasibility of the project: Introduction, Techno -
Economic feasibility of the Project, Feasibility Report, Considerations while
preparing a Feasibility Report, Proforma of Feasibility Report, Role of
Institutions and entrepreneurship.

Text and Reference Books:

1. Competing through Innovation -Bellon & Whittington, Prentice Hall of
India

2. A Guide to Entrepreneurship i David Oates - JAICO Publishing House.
3. Entrepreneurship - Rober D Hisrich, Peters, Shepherd - TMH

4. Entrepreneurship in Action - Coulter, Pr entice Hall of India

5. Entrepreneurship Management and Development T Ajith Kumar, HPH
6. Fundamentals of entrepreneurship - Mohanty, PHI

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Sudents are expected to understand the need of this subject and can manage to use it with other technolq
3. Students are expected to understand the restrictions in use of this subject




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech5 ™ Sem Branch :- Civil Engineering
Subject: - SOIL MECHANICS LAB Code: -BT547

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Experiments to be performed (Min 10 experiments)

1. Determination of water content dry density relation using light -compaction
test.

2. Determination of water content dry density relation using heavy compaction

test.

3. To determine California Bearing Ratio for the designing of pavements,

laboratory determination of CBR test. 3. To determine in - situ bearing value of
subgrade by North D  akota Cone Apparatus.

4. Direct Shear Test on the (1) Dry cohesionless / cohesive soil specimen

remoulded / unremoulded (2) Direct shear test T undrained test, direct shear
test - consolidated undrained.
5. Triaxial Compression Test (Triaxial compression t est): (a) UU, (b) CU, (c) CC.

6. Determination of bearing capacity of soil by Triaxial UU Test.

7. Determination of Unconfined Compression Strength of cohesive soils
(Remoulded / Unremoulded) 8. Laboratory Vane Shear Test (Remoulded /
Unremoulded)

9. Co nsolidated test (Remoulded / Unremoulded) Consolidated test (Fixed Ring /
Floating Ring).

10. To determine swelling pressure of purely cohesive soil (Remoulded /
Unremoulded specimen). 11. Determination of density index (relative density) of
cohensionless soils.

12. Determination of bearing capacity of soil by plate load. 11. Study of standard
penetration test. 12. Study of cyclic plate load test

13. Study of field vane shear test.

14. Study of field CBR Test

15. Study of ground improvement techniques



MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester: B.E.5" Sem Branch: - Civil
Engineering
Subject: -Highway Engineering Lab Code :-BT548

Total Practical Periods: 40

Experiments to be performed (min 10 experiments)

1. Determination of crushing value of aggregates.

2. To determine 10 percent finer value.

3 Determination of abrasion value
4 Determination of abrasion value
5. Determination of Impact Value of aggregates

6. Determination of Specific Gravity and Water Absorption of aggregate.

7. Determination of Softening Point of Bitumen.

8. Determination of Ductility Value of Bitumen.

9. Determination of Viscosity Value of Bitumen.

10. Determination of Elongation Index of Aggregate.

11. Determination of Flakiness Index of aggregate.

12. Determination of Penetration Value of Bitumen.

13. Flash and Fire Point Test.

14. Study of Marshal Stability Test.

15. Study of Benkelman Beam.

List of Equipments / Machine Required:

Ring and Ball Apparatus

Standard Penetrometer

Los Angles Abrasion Machine

Deval 6s Abrasion Machine
Ductility Testing Machine

Tar Viscometer

Sieve Shaker

Standard I.S. Sieves for Fine and Coarse Aggregate
Length Gauge

Thickness Gauge

Crushing Value Cylinder  and Mould with Plunger
Aggregate Impact Testing Machine

Flash and Fine Point Apparatus

Benkelman Beam

Hot Air Oven

Water Bath

Marshall Stability Machine and with Mould

Proving Ring and Dial Gauge

Los An

Deval

0



Weighing Balance up to 10 kg capacity

Name of Text Books:

Highway Engineering 1 Justo & Khanna (Khanna Publishers)
Highway Engineering Manual i Justo & Khanna (Khanna Publishers)

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester: B.E.5" Sem Branch: - Civil
Engineering
Subject:  Water supply Engineering Lab Code: -BT549

Experiments to be performed (Min 10 experiments)
. To determine acidity of water sample.

. To determine alkalinity of water sample.

. To determine hardness of water sample.

. To determine chloride content of water sample.

. To de termine D.O. content of water sample.

. To estimate the quantity of BOD from water sample.

. To determine the availability of chlorine in bleaching powder.

. To determine the residual quantity of CI2 Content.

. Determination of quantity of Optimum Coag ulant Dose.
10. Determination of Break Point Chlorination.

11. Determination of Total Solids.

12. Determination of Turbidity.

13. Determination of particulates in air.

14. Determination of MPN.

15. Determination of pH of water.

List of Equipments / Machine Required:

BOD Incubator

Dust Sampler

Turbidity meter

Microscope

pH meter

Muffle Furnace

Hot Air Oven

Jar Test Apparatus

Name of Text Books:

Environmental Engineering Lab Manual i Dr. B. Kottaiah & N.
Kumaraswamy (Charotar

Publications)

Water Supply Engine ering 7 S.K. Garg (Khanna Publication).
Water Supply Engineering i B.C. Punmia (Laxmi Publication, New Delhi)
Environmental Science and Engineering T Henry and Heinke (Pearson
Education).

OCO~NO O, WNBE
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N

moTs MATS School of Engineering & I.T
ool MATS University, Raipur
Scheme of Teaching & Examination
VI Semester
B.Tech in  Civil Engineering
Periods per Scheme of Total
S.N. code Subject week ESrEarks Credit
L | T]| P IM
Design of Steel Structures
1. BT640 4 |0 - 70 30 4
Railway, Harbor & Tunnel
2. BT641 Engineering 4 0 - 70 30 4
Sewage & Sanitary
3. BT642 Engineering 4 0 - 70 30 4
FoundatiorEngineering
4. BT643 3|10 - 70 30 3
Construction Planning &
5. BT644 Management 3 0 - 70 30 3
Professional Elective |
6. BT645x 310 - 70 30 3
Minor Project
7. BT646 - - 3 30 20 2
Design of Steel Structures
8. BT647 Laboratory - - 2 30 20 1
Concrete Testindaboratory
9. BT648 - - 2 30 20 1
Geotech Engineering Lab
10. BT649 - - 2 30 20 1
Total 21 | 0 | 09 | 540 260 26
L-Lecturer, P -Practical, ESE - End Semester Examination, IM - Internal Marks ,T-
Tutorial
Subject Code Subject Name
BT6751 Concrete Technology
BT6752 Composite Materials
BT6753 Water Power Engineering
BT6754 Structural Dynamics
BT6755 Architecture and Town Planning




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - Design of Steel Structures Code: -BT640

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Objectives of the Subject:

1. To know about the merits of steel structures.

2. To know about shapes and grades of structuralastadhble.

3. To know about the different methods of design and the advantages of limit state design over other met
4. To understand the behavior of structural steel under tension, compression and flexure.

UNIT 1 MATERIALS AND METHODS

Types of Structural Steel, Physical and Mechanical Properties, Advantages of steel as a
structural material, Rolled Section§ apered Flange and Parallel Flange, Built up sections,
Convention for Member Axes. Plastic Theory, Shape factor, Methods ohdésigtations

of Working stress and Plastic design methods, Advantages of Limit State Design, Limit
States of Strength and Serviceability, Partial Safety Factors, Loads and Load Combinations,
Geometrical Properties, Classification of Cross Sections, Manxineffective slenderness

ratio.

UNIT 2 FASTENERS

Location details of fasteners, Bearing type bolts, Friction Grip type Bolting, Welds and
Welding, Advantages and Disadvantages of Welded Connections, Lap and Butt Joints, Truss
Joint Connectins by bolts and welds.

UNIT 3 TENSION MEMBERS
Design Strength due to Yielding of Gross Section, Rupture of Critical Section, Block Shear,
Design of Axially Loaded Tension Members, Steel Angles under Tension.

UNIT 4 COMPRESSION MEMBERS

Design Strength, Effective length of compression members, Design of Axially loaded
compression members, Steel Angles under Compression, Design of Column bases under
axial load, Laced Columns, Battened columns.

UNIT 5 FLEXURAL MEMBERS
Design Strength in Bending (Flexure), Effective length for lateral torsional buckling, Shear,
Design of Laterally Supported and Laterally Unsupported Beams with unstiffened webs.

TEXT BOOKS:
1. Design of Steel Structures - N. Subraman ian (Oxford University Press)
2. Limit State Design of Steel Structures T S. K. Duggal (Tata McGraw Hill)

REFERENCE BOOKS:

1. Indian Standard i General Construction in Steel T Code of Practice (3rd Revision)
(1S:800 i 2007)

2. Design of Steel Structure s 1 K. S. Sai Ram (Pearson Education)

3. Structural Steel Design : LRFD Method i J. C. McCormac, J. K. Nelson (Pearson
Education)

4. Limit State design in Structural Steel i M. R. Shiyekar (PHI Learning)



5. Limit State Design of Steel Structures (1S:800 -2007) 7 V.L. Shah, V. Gore
(Structures Publications) 6. Design Manual for Designing Steel Structures according to
New 1S:800, Publication Number INS/PUB/114 T Institute for Steel Development and
Growth, Kolkata.

Outcomes of the Subject:

1. To develombility to select adequate shape and grade of structural steel.

2. To understand the basis of economical and safe design of steel structures.
3. To develop ability of choosing proper fastener for a particular joint.

4. To develop the ability to designttural steel elements by Limit State Method.

MATS UNIVERSITY



GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - Railway Harbour & Tunnel Engineering  Code: -BT641

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Objectives of the Subject:

1. To educate the students on the various means of transportation i.e., Railway Engineering, Bridge
Engineering, Tunnel

Engineering and Harbour Engineering.

2. To expose the students to the concepts of Geometric design of Railway Engineering.

3. To expose the students to the concepts of Bridge Engineering.

4. To educate the students to the concepts of Tunnel and Harbour Engineering.

UNIT 1 RAILWAY ENGINEERING

Railway track crossection, coning of wheels, rail cresaction, weight of rail, length of rail,
wear of rails, creep of rails, rail joints and weldingrail, sleepers, various types, spacing
and density fastenings, ballasts.

UNIT 2 RAILWAY GEOMETRICS

Grading, cant and cant deficiency, transition curves, widening of gauges on curves. Point and
crossing, design of turn outs various types of tracictjons, signaling and interlocking,
signals, control of movements of trains.

UNIT 3 BRIDGE ENGINEERING

Bridge site investigation and planning, selection of bridge site, alignment, collection of
bridge design data, economic span, scoutlgegepth of foundation afflux, clearance, free
board.

UNIT 4 TUNNEL ENGINEERING
Consideration in tunneling shape and size, methods of tunnel, constructions, tunneling in soft
soil and rocks, lining of tunnels, ventilation, drainage of tunnels.

UNIT5 HARBOUR ENGINEERING
Harbour layout, harbor works, break water jetties, wharves, piers and berthing facilities, port
facilities, docks, transit shed and ware houses.

TEXT BOOKS:
1. Railway EngineeringS. C. Saxena and oX. Po.f ARaoirlawa y“ AE ntgei
(Dhanpat Rai Publications)

2. Railway Engineering- S. C. Rangwal a, “Rai |l way Engineer
House Pvt. Ltd.)
3. Bridge Engineering- S. P. Bindr a, “Principles and pr .

(DhanpatRai  Publications)
4. Tunnel Engineering S.C. Saxena (Dhanpat Rai Publications)
5. Harbour Engineering R. Srinivasan (Charotar Publishing House Pvt. Ltd)

REFERENCE BOOKS:
1. Tunnel and Harbour Seetharaman S. (Umesh Publication) 2. Harbowireering— R.
Srinivasan (Charotar Publishing House Pvt. Ltd.)

Outcomes of the Subject:

1. A person with broad vision and knowledge of different means of Transportation Engineering.

2. The students will be able to make safe design for railway track with high speed.

3. The students will be able to know, what are the selection of site and collection of data for Bridge Design.
4. The students will be able to understand methods of construction of Tunnel and Harbour.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: -Sewage & Sanitary Engineering Code: -BT642
Total Theory Periods: - 40 Total Tutorial Periods: 10



Total marks in end semester Exam: 100
Minimum Number of Class test to be conducted: 02

Objectives of the Subject:

1. To give an overview of importance of proper sewage disposal and various sewerage systems.

2. To introduce the students the estimation of domestic sewage andesieerappurtenances.

3. To impart a detailed knowledge in the design of various sewage treatment processes.

4. To impart knowledge about the different industrial waste treatment technique.

5. To provide knowledge about the environmental social and hegitfcations of solid waste and its management.

UNIT-1:

Estimation of Sewage Sewage and Sewerage, definitions and some common terms, object of
sewage disposal. System of sanitation: Conservancy systems, Water system, sewage system
combined, separate and partially separate, patterns of collection system. Axinsenage:
Estimation of domestic and storm sewage, variations in the quantity of sewage, Design of
sewers (Only circular sewer) Manholes, Pumping stations, Wet well capacity.

UNIT-2:

Sewage Treatment Characteristics of sewage: Physichémical and biological
characteristics, fundamentals of aerobic & anaerobic process. Sewage treatment: Preliminary
treatment systems, Racks and screens, comminute Grit chambers. Primary treatment systems:
Plain sedimentation, detention time and eflew rates, types of inlets and outlets, onsite
wastewater treatmengeptic tank, Imhoff tank, oxidation pond .

UNIT-3:

Secondary treatment systems Attached growth process: Trickling filters, standard and high
rates, efficiency (NRC) formula, angperational problems of trickling filters. Suspended
growth process, principle of suspended growth process, Activated sludge process, Oxidation
ditch aeration and mixing techniques, Operational problems of activated sludge systems,
stablisation tools aebic, anaerobic and facultative lagoon.

UNIT-4:

Sewage Sludge Treatment and Sewage Disposal Importance, amount and characteristics of
sludge, sludge digestion, Anaerobic digestion, aerobic digestion, sludge drying beds.
Disposal by dilutdn, self purification of polluted streams, factors affecting self purification,

Sag curve, disposal on land surfaces. Stream standards, Effluent standards, theories of waste
treatment (Volume reduction, strength reduction, new Equalization and propagjionin
Summery of Industrial waste, its origin, character and treatment.

UNIT-5:

Solid Waste Management Solid waste management, source and characteristics,
environmental and health implications, refuse characteristics, collection medinsmtssal of

solid waste by land filling, composting and incineration methods. Collection and disposal of
refuse, Composting of refuse.

TEXT BOOKS :

1. Environmental EngineeringPeavy & Rowe (Tata McGraw Hill, New Delhi).
2. Waster Water EngineerirgS.K. Garg (Khanna Publication).

3. Waste Water EngineerirgB.C. Punmia (Laxmi Publication, New Delhi)

REFERENCE BOOKS

1. Environmental Science and Engineeriigenry and Heinke (Pearson Education).
2. Waste Water Engeering— Metcalf Eddy (Tata McGraw Hill, New Delhi).

3. Introduction to Environmental Sciene& Anjaneyulu (B S Publications).

4. Environmental Science and Engineerirttenry and heinke (Pearson Education).
5. Waste Water EngineerirgMetcalt Eddy(Tata McGraw Hill, New Delhi)

Outcomes of the Subject:

1. A student must be capable of designing a sewer system for a city taking into consideration the variations in flow.

2. The student should be capable of managing controlling the sewage treatmewithl complete knowledge of the design values and this
functioning.

3. The student must be able to decide upon the quantum of treatment to be given to the wastewater from different seuhmsdrefdischarged



MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - FOUNDATION ENGINEERING Code: -BT643

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Objective of the Subject:

1. To know about the stability of slopes and stability analysis.

2. To study about the earth pressure in difiecondition of soil, Coulomb earth pressure theories, earthqua
loading.

3. To study about the types of shallow foundation basic for design, bearing capacity of soil and settleme



UNIT 1 STABILITY OF SLOPES
Embankment slopes, examples of embankment, road and earth dams, stability
analysis for finite and infinite slopes, Concept of factor of safety, friction circle

met hod, met hod of sl ices, Bi shopbés simplified me
safety; critical conditions for the stabi lity of earth dams.
UNIT 2 EARTH PRESSURE

Earth Pressure at rest, active and passive earth pressure, computations using
Rankineds and Coul ombdés earth pressure theories
additional earth pressu  re due to surcharge and earthquake loading.

UNIT 3 SHALLOW FOUNDATIONS AND SETTLEMENTS

Common types of foundations with examples, brief illustration of situations
where each one of them is adopted, basis for design, review of major soil
param eters used in proportioning of shallow foundations, types and their
selection, Bearing Capacity, various method of determination of bearing
capacity, computation of bearing capacity in cohesion less and cohesive sails,
effect of various factors on bearing capacity, use of field test data, limits of
settlement, differential and permissible settlement of footing, rafts on sand using
penetration and load test data, estimation of settlement of footing for rigid and
flexible, proportioning of footings.

UNIT 4 WELL AND PILE FOUNDATIONS

Various types of caissons situations where adopted, elements of wells, types,

method of construction, Tilt and shift, remedial measures, bearing capacity and

settlement, Terzaghi bés | ateral stability analysi
criteria of sele ction of piles, outline of steps involved in proportioning, bearing

capacity and settlement of single and group of piles, design of pile groups and

settlement of pile group in clay, negative skin friction.

Unit 5

MACHINE FOUNDATION, CONTAMINATED, EXPANS IVE SOIL, GROUND
IMPROVEMENT TECHNIQUES AND INTRODUCTION OF ROCK MECHANICS
Introduction of machine foundation, types of machines and their foundations,
Design criteria, Field methods of determining design Parameters, block vibration
test, response of block foundations under vertical vibrations, 1.S. code
recommendations and foundation on expansive soil, identification of expansive
soil, contaminated soil, problems associated with contaminated and expansive
soil, design consideration of foundation on expansi ve soil, CNS soils. Various
ground improvement techniques - grouting, stone piling, reinforced earth. 9
Introduction of Rock mechanics T RQD, Rock Properties related to design
considerations
Name of Text Books: Basic and applied Soil Mechanics (Revised Edi tion) 71
Gopal Rajan and Rao A.S.R. (New Age, New Delhi. 1998) Soil Mechanics and
Foundation Engineering 1 B.C. Punmia (Laxmi Publication) Name of Reference
Books: Getotechnical Engineering : Gulhati S.K., Datta, M. (Tata McGraw - Hill
Publshing Company Limit ed, New Delhi, 2005). Soil Engineering in Theory and
Practice (Vol -1I) T Alam Singh (Asia Publishing House, New Delhi) Foundation
Engineering (2nd Edition) i Peck,R.B., Hanson (W.E. and Thornburn. W.H. Johan
Wiley, New York 1976) Foundation design and Cons truction (5th Edition) T
Tomlinson, M.J. (ELBS, Singpore. 1988) Foundation Analysis and Designing T



J.E. Bowles (McGraw Hill, New Delhi) Soil Engineering in Theory and Practice
(Vol. - 1) T Alam Singh (Asia Publishing House, New Delhi, 1981) Physical
Meth ods of Soil Characterisation T J. Behari (Narosa Publishing Hall, New Delhi)

Outcomes of the Subject:

1. To know how to achieve stability of soil against gravitational force and seepage of water infinite slopg
concept of

factor of safety.

2. Design of earth structure and their stability against soil pressure.

3. Design of shallow foundation and their failure how to measure bearing capacity of soil, effect of settld
of

foundation.

4. Design of deep foundation selection ofetlygf deep foundation design criterion for pile foundation.
5. To learn about the effects of expansive soils and contaminated soils on foundation.

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - Construction Planning & Management Code: -BT644
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100
Minimum Number of Class test to be conducted: 02

Obijective:

1. Todevelop fundamental knowledge of project management and cost control.
2. To learn about various techniques for project planning, scheduling and monitoring.
3. To develop awareness of safety and quality control.




UNIT 1 INTRODUCTION

Objectives and functions of construction management, stages in construction, stages of
planning, bar charts and milestone charts, project feasibility reports, scheduling job layout
and line of balance technique, applications.

UNIT 2 CONSTRUCTION SCHEDULING PERT
Necessity for good scheduling, Elements of Network, Development of Network, PERT:
Time estimates, Time computation, Network Analyssdack, critical path

UNIT 3 CONSTRUCTION SCHEDULING
CPM - Steps in CPM Project Planning, tM@rk Analysis, Activity times and floats, Critical
activities and Critical Path Determination

UNIT 4 COST CONTROL & RESOURCE ALLOCATION

Cost control in constructiemportance, objectives of cost control, cost control systems.
Economic analysis of emgeering projects, economic studies, Resources allocation,
Resources leveling, Project updating, Construction cost monitoring

UNIT5 CONSTRUCTION SAFETY AND QUALITY CONTROL

Importance, Causes of Accidents, Safety measures, Resiion&ir safety, Safety benefits

to various parties, Safety clauses in contract, Safety policy, Safety hazards. Quality control in
construction: Importance, Elements of Quality, Quality Assurance Techniques, Quality
Control Circles.

TEXT BOOKS:

1. Project Planning and Control with PERT and CPBL C. Punmia, and K. K. Khandelwal
(Laxmi Publications)

2. Construction Planning and Management?. S.Gahlot and B. M. Dhir (New Age
International)

REFERENCE BOOKS:

1. Construction Planning, Equipmeand Methods- R. Peurify, C. J. Schexnayder, A.
Shapira, R. Schmitt (Tata McGraw Hill)

2. PERT and CPM: Principles and Applicatienis. S. Sreenath (Affiliated East West Press)
3. Construction Management and Account¥. N. Vazirani and S. P. Chando(Khanna
Publishers)

4. Construction Planning and Scheduling W. Hinze (Pearson Education)

5. Contruction Project Planning and Schedul\yy. C. Patrick (Pearson Education)

6. Construction Management and Plann#ig) Sengupta and H. Guha (Tata Me@rHill)

7. Construction Engineering and Managemest Seetharaman (Umesh Publications)

8. Construction Project ManagementPlanning, Scheduling and Controlling K. K.
Chitkara (Tata McGraw Hill)

Outcome of the Subject:

1. To understand objectiwad construction planning.

2. Ability to develop construction schedule.

3. To understand the application of safety and quality control in construction.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - Concrete Technology Code: -BT6751

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Obijective of the Subject:

1. To develop Fundamental knowledge of properties of concrete and its ingredients.

2. To acquire an interest in concrete technology and admixture and its filled requirements.
3. Developing a good skill of various methods of concrete making, placithgpecial formwork.
4. Developing a professional skill of concrete mix design by IS Code Method.




UNIT 1 CONCRETE MAKING MATERIALS

Hydration of cement, Structure of hydrated cement, General Purpose cements,
Special purpose cements, Blended cements, Classification of Aggregates,
Properties, Grading requirements, Methods of combining aggregates, Surface
index, specified grading, Alkali aggregate reaction, Quality of mixing and curing
water.

UNIT 2 ADMIXTURES AND FRESH CONCRETE
Chemical admixtures 1 Functions of Admixtures, Classification of Admixtures,
Mineral Additives, effects on concrete properties. Workability, Factors affecting
workability, Measurement of Workability, Requirements of Workability,
Segregation, Bleeding

UNIT 3 HARDENED CONCRETE AND DURABILITY
Compressive strength and parameters affecting it, Gain of strength with age,

Maturity Concept, Elasticity, Creep and shrinkage, Permeability of Concrete,
Durability of Concrete, relation between durability and permeability, co rrosion of
steel rebars.

UNIT 4 CONCRETE MIX DESIGN
Principles of concrete mix design, Concrete mix design steps as per Indian,
American & British methods, destructive and non -destructive tests on concrete.

UNIT 5 SPECIAL CONCRETE & CONCRETING METHODS
Need of special concrete, properties, ingredients, method of development and
applications of Light weight concrete, Fibre reinforced concrete, Polymer
Concrete, selfcompacted concrete, High performance concrete, Ready mix
concrete, Extreme weather concreting, special concreting methods, Vacuum
dewatering - underwater concrete, special from work.

TEXT BOOKS:
1. Concrete Technology 1 M.L. Gambhir (Tata McGraw Hill)
2. Concrete Technology Theory and Practice - M. S. Shetty, (S.Chand and

Company Ltd. Delhi)

REFERENCE BOOKS:

1. Concrete Technology 1 A. M. Neville, J. J. Brooks, (Pearson Education)

2. Light Weight Concrete Academic Kiado I Rudhani G. (Publishing Home of
Hungarian Academy of Sciences)

3. Concrete Technology 1 R.S. Varshney (Oxford, IBH Publishers)

Outcomes of the Subject:

1. Ability to measure quality of concrete making materials.

2. Ability to design concrete mixes according to IS, ACI, BS Codthots.

3. Capable of understanding field requirements of various types of concrete.

4. Understanding the process of selection of materials and testing, uses of admixtures, professional prac
ready

mix concrete.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - Composite Materials Code: -BT6752

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn theplems faced while using this subject and how to prevent those problems

UNIT 1



Introduction, Historical background, Technological Applications, Composites |
various reinforcement and matrix materials, Classification of composites.

UNIT 2
Forms of fibre reinforcement, Comparisons of composites with R.C.C. and
metals, Strength and stiffness properties, Effective moduli.

UNIT 3
Fibre reinforced composite materials, Manufacturing Technique, Cost and Weight
advantages.

UNIT 4
Behaviour o f uni -directional, cross -ply, angle -ply and other composites  -strength
and stiffness, anisotropy, Generalized Hooks law. Laminates -Laminated Plates,

Analysis, Strength and design with composites, Fibre reinforced Pressure
vessels.

UNIT 5
Laminates -Lamina ted Plates, Analysis, Strength and design with composites,
Fibre reinforced Pressure vessels.

TEXT BOOKS :

1. Mechanics of Composite Materials I Robert M.Jones (Taylor & Francis,
Philadelphia, 1998)

2. Fibre Reinforced Composites T P.K. Mallick (Marcel D ekker, Inc., New York,
1993)

REFERENCE BOOKS:

1. Introduction to Design and Analysis with Advanced Composite Materials T
Stephen R. Swanson (Prentice Hall, New Jersey, 1997)

2. Stress Analysis of Fiber -Reinforced Composite Materials i M.W. Hyer (WCB
McGraw Hill, New York, 1998) ¢

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other t
3. Students are expected to understand the restrictions in use of this subject

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - Water Power Engineering Code: -BT6753
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To makestudents understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problg

UNIT 1




Introduction Development of water power, hydroelectric power, power potential,
important hydropower plant in India, comparison of hydro, thermal & nuclear
powers, future of hydro power, relation of water power and hydrology.

UNIT 2

Water Power Estimate Estimate of stream flow for water power studies, flood
formul ae, rational method, unit hydrograph method, analysis of stream flow
data, mass curve and determination of reservoir capacity, pondage, and
estimation of available water power.

UNIT 3

Types of hydropower plant Classification of hydro power plants, run -off river
plant, storage plants, diversion canal plants, pumped storage plants, hydro

electric power from sea and oceans.

UNIT 4

Water conveyance Pen stocks, classification of pen stock s, design criteria for pen
stocks, economical diameter of pen stock, water hammer, surg tank, intakes,
canals.

UNIT 5
Power House Planning General layout of power house and arrangement of hydro
power units, general arrangement of hydro electric unit, sub structure, super

structure, abbreviated power houses, underground power house.

TEXT BOOKS:

1. Water Power Engineering I M.M. Dandekar, K.N. Sharma (Vikas Publishing
House Pvt. Ltd.)

2. Water Power Engineering 1T Deshmukh (Dhanpat Rai & Sons)

REFERENCE BO OKS:

1. Irrigation and Water Power Engineering T B.C. Punmia (Laxmi Publication)

2. Hydro Electric Engineering I Creager and Justin (Willay Institutional)

3. Hydro Electric Engineering Practice T Brown, J.G. (Blackie and Sons Ltd.,
London)

4. Irrigation and Water Power Engineering i Dr. P.N. Maodi (Standard Book
House)

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject amaheaye to use it with other technolog
3. Students are expected to understand the restrictions in use of this subject




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 " Sem Branch :- Civil Engineering
Subject: - Structural Dynamics Code: -BT6754

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent thoss proble

UNIT 1 BASIC CONCEPTS
Types and sources of dynamic loads, Methodology for dynamic analysis, Study of
IS - 1893,fundamentals of rigid and deformable dynamics.



UNIT 2 SINGLE DEGREE OF FREEDOM SYSTEMS
Free and forced response, effect of damping, Analysis of undamped and
viscously damped single degree of freedom. Response of single degree freedom

systems to Harmonic | oading, support motions an
integral.

UNIT 3 MULTI -DEGREE OF FREEDOM SYSTEMS

Free vibrations of lumped mass multi degree freedom systems, analysis of

undamped and viscously damped mul ti degree of f

Orthogonality criteria.

UNIT 4 IDEALIZATION OF STRUCTURES

Mathematical models, Mode superposition methods, Distributed mass properties.

UNIT 5 APPLICATION TO EARTHQUKE ENGINEERING
Introduction to vibrations due to earthquake, Response spectra. Response

spectrum method for seismic design of structures.

TEXT BOOKS:

1. Chopra, A. K., Dynamics of Structures - Theory and Applications to
Earthquake Engineering, Second Edition, Prentice Hall, 2001.

2. Rao, S. S., Mechanical Vibrati ons, Third Edition, Addison  -Wesley Publishing
Co., 1995

REFERENCE BOOKS:

1. Clough, R. W., and J. Penzien, Dynamics of Structures, Second Edition,
McGraw - Hill, 1993.

2. Mario Paz, Structural Dynamics I Theory and Computations, Third Edition,
CBS publish ers, 1990.

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other teg
3. Students are expected to understand the restrictions in use of this subject

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - Architecture and Town Planning Code: -BT6755

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make wmidents understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problen

UNIT -1 INTRODUCTION

Concept of computer aided drafting |, Preliminary of CAD, Terminology,
Advantages and disadvantages of CAD, Hardware and software of CAD,
Graphical input devices, Menus, Input techniques, Output devices, Software,
Shape and size description, Drawing primitives, Dimension, Delete and redraw,
Window (Zoom), Text and editing (move, copy rotate, mirror), Scale, filters and

round, Grouping of entities, Layers



UNIT -2 AUTO CAD FEATURES

Drawing primitives, Invoking and quitting AutoCAD, Grid, Snap Ortho, Arc,
Circle, Poly line, polygon, Elli  pse, Text, Edit ( erase, copy move, rotate, arrays,
mirrors, break, trims, change, fillet

and chamfer), PEDIT, Scale, display and zoom, pan, fill redraw, region, Q Text,
Dimensioning, Sectioning, hatching styles, Layer, Block and its creation

UNIT -3 APPLICATION OF AUTOCAD

Introduction, objection, Drawing, aids, Enquiry commands, Plotting of drawing,

Uses of plotters, changing plot specification, Application of civil engineering
ADVANCE 3D DRAFTING

Extude, Subtract and union, 3D views, Shading, Rendering

UNIT -4 INTERACTION WITH DRAWING EDITOR AND DECISION MAKING

Get list, get angle, get orient, get string, Get real, SS Get, Tests for condition
WORKING WITH GEOMETRY AND TEXT

Find angles and distances, Angle, dis tance and polar function, String data type,

Search for string, Conversion

UNIT -5 EDITING AND CHANGING PROPERTIES OF OBJECTS
Filtering, Selecting, Accessing, Improving speed, Understand the property list,
Changing property list, Getting objects name and coordinate together

1. A course in Civil Engineering Drawing : V.B. Sikka (Katson Technical
Publications)
2. Civil Engineering Drawing : Shah, Kala and Patki (Tata McGHil)

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tech
3. Students are expected to understand the réstisdn use of this subject

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - Design of Steel Structures Laboratory Code: -BT647

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Experiments to be performed (Min 10 experiments)

1. Introduction to latest version of a Standard Structural Engineering Design
Package such as STAAD Pro.

2. Geometrical Modelling of RCC Frame on latest version of a Standard Structural
Engineering Design Package such as STAAD Pro.

3. Modelling of loads and load combinations on RCC Frame on latest version of a
Standard Structural Engineering Des ign Package such as STAAD Pro.

4. Analysis and Interpretation of Results of Analysis of RCC Frame on latest
version of a Standard Structural Engineering Design Package such as STAAD
Pro.

5. Design of RCC Frame on latest version of a Standard Structural Eng ineering
Design Package such as STAAD Pro.



6. Interpretation of Results of Design of RCC Frame on latest version of a
Standard Structural Engineering Design Package such as STAAD Pro.
7 Geometrical Modelling of Steel Frame on latest version of a Standard
Structural Engineering Design Package such as STAAD Pro.
8. Modelling of loads and load combinations on Steel Frame on latest version of
a Standard Structural Engineering Design Package such as STAAD Pro.
9. Analysis and Interpretation of Results of Analy sis of Steel Frame on latest
version of a Standard Structural Engineering Design Package such as STAAD
Pro.
10. Design of Steel Frame on latest version of a Standard Structural Engineering
Design Package such as STAAD Pro.

11. Interpretation of Results of Design of Steel Frame on latest version of a
Standard Structural Engineering Design Package such as STAAD Pro.

12. Design of R.C.C. Column on latest version of a Standard Structural
Engineering Design Package such as STAAD.etc

13. Design of R.C.C. Isolated Footing on latest version of a Standard Structural
Engineering Design Package such as STAAD.etc

14. Case Study of design of a RCC Multistorey Building on latest version of a
Standard Structural Engineering Design Package such as STAAD Pro.

15. Case Study of design of a Steel Industrial Building on latest version of a
Standard Structural Engineering Design Package such as STAAD Pro.

List of Equipments / Machine Required:

Latest Release of Software Package STAAD Pro (Research Engineers
International, Kolkat  a)

Latest Release of Software Package STAAD.etc (Research Engineers
International, Kolkata)

Recommended Books:

(1) Reference Manual for Respective Software

(2) Verification Manual of Respective Software

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - Concrete Testing laboratory Code: -BT648

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Experiments to be performed (Min 10 experiments)

. Determination of Strength of concrete

. Determination of Workability by compaction factor

. Determination of Slump test for a concrete mix

. Determinat ion of workability by Veebee test

. Determination of workability by Flow table test

. Determination of Modulus of elasticity of concrete and strain measurement by

longitudinal compressometer

. Determination of Soundness test on aggregate

. Determinatio n of Deleterious materials in fine aggregate
. Determination of flexural strength of concrete

10. Mix Design by I.S. Code method (with OPC Cement)

11. Mix Design by I.S. Code method (with Slag Cement)

OOk, WNPE
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12. Mix Design by I.S. Code method (with Admixtures Ce ment)

13. Determination of grading curve of Mix aggregate & sieve analysis

14. Determination of Compressive strength of concrete by non destructive test T
Rebound Hammer

List of Equipments / Machine Required:
Slump Cone with Tamping Rod

Concrete Cubes (15 x 15x 15) cm3

Tray (45 x 60) cm2, (60 x 60) cm2, (30 x 45) cm2
Trowel (6 Nos.)

I.S. Sieves for Coarse and Fine Aggregate
Compression Testing Machine (200 T)
Weighing Balance

Sieve Shaker

Compaction Factor Test Apparatus
Vee-Bee Consistometer

Flow Table

Longitudinal Compressometer

Cylindrical Mould

Concrete Test Hammer

Graduated Glass Cylinder (500 ml, 2000 ml)
Beaker (500 ml)

Rebound Hammer

Recommended Books:

Lab Manual Concrete i M.L. Gambhir (Tata McGraw Hill)
Concrete Technology i M.S. Shetty (S. Chan d & Co.)
Concrete Technology i M.L. Gambhir (Tata McGraw Hill)

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech6 ™ Sem Branch :- Civil Engineering
Subject: - Foundation Engineering Lab Code: -BT649
Total Theory Periods: - 40 Total Tutorial Periods: 10

Experiments to be performed (Min 10 experiments)

1. Determination of water content dry density relation using-tgitpaction test.

2. Determination of water content dry density relatismg heavy compaction test.

3. To determine California Bearing Ratio for the designing of pavements, laboratory

determination of CBR test.

3. To determine ksitu bearing value of subgrade by North Dakota Cone Apparatus.

4. Direct Shear Test on the (1jyDcohesionless / cohesive soil specimen remoulded /
unremoulded (2) Direct shear testindrained test, direct shear teshsolidated
undrained.

. Triaxial Compression Test (Triaxial compression test): (a) UU, (b) CU, (c) CC.

. Determination of Unconied Compression Strength of cohesive soils (Remoulded /
Unremoulded)

7. Laboratory Vane Shear Test (Remoulded / Unremoulded)

o O1



— 8. .To determine the mass density of soil by core cutter method.
\\ 9. To determine the specific gravity of soil sample by pycnonmeétinod.
MAOTS | 10. To determine the water content of soil (%) by oven dry method.
11. To determine in situ dry density of soil by sand replacement method.
12. To determine the particle size distribution of a soil by dry mechanical analysis
(sieve analysis).
13. To determine the liquid limit ,plastic limit, shrinkage limit of a soil sample.
14. Determination of bearing capacity of soil by plate load.

List of Equipments / Machine Required:

Light Compaction Mould

Heavy Compaction Mould

Oven

CBR Apparatus

North Dakoa Cone Apparatus

Direct Shear Test Apparatus with full accessories

Triaxial Compression Test Apparatus with full accessories

Consolidometer Apparatus

Unconfined Compression Test Apparatus

Swell Pressure Test Apparatus

Standard Penetration Test Apparatugh\ill accessories

Plate Load Test Apparatus with full accessories

Soil Sampling Tube

Recommended Books:

Soil Mechanics and Foundation Engineerig.C. Punmia (Laxmi Publication)
Soil Engineering in Theory and Practice (Mhl— Alam Singh (AsiaPublishing House, New
Delhi)

SEMESTER -VII

MATS School of Engineering & I.T
MATS University, Raipur




Scheme of Teaching & Examination
VII " Semester
B.Tech in  Civil Engineering

Periods per Scheme of Total
S.N. code Subject week ESrEarks Credit
L T P IM
Advance Design of Structure
1. BT740 | —| 4 0 - 70 30 4
Water Resources Engineerin
2. BT741 4 0 - 70 30 4
Quantity Surveying and Cost
3. BT742 Evaluation 4 0 - 70 30 4
Foundation Engineering
4, BT743 4 0 - 70 30 4
Professional Elective Il
5. BT744x 4 0 - 70 30 4
Advance Structural
6. BT745 Engineering design Lab ) ) 2 30 20 1
Water Resources Engineerin
7. BT746 | | ap - - 2 30 20 1
Computer Aided Drafting Lab
8. BT747 - - 2 30 20 1
Structural Analysis &
9. BT748 Programming Lab - - 2 30 20 1
Total 20 | O 8 470 230 24
L — Lecture, T —Tutorial, ESE—End Semester Examination,
P—Practical, M-l nt er nal Mar ks (I nclude CIl ass
Subject Code | Subject Name
BT7441 Construction Equipment & Technigues
BT7442 Building Maintenance & Repairs
BT7443 Solid & Hazardous Waste Management
BT7444 Environmental Impact Assessment & Audit
BT7445 FEM Application in Civil Engineering

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem

Branch

.- Civil Engineering

T e s



Subject: - Advance Design of Structure T | Code: -BT740

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100
Minimum Number of Class test to be conducted: 02

Objectives of the Subject:

1. Understand the behavior of plate girders.

2. Understand the behavior of members subjected to combined forces.
3. Understand the behavior of column bases and gantry girders.

4. Understand the behavior of eccentric and moment connections.

5. Understand the behavior of roof trusses under different loads.

UNIT -1:

Plate Girders with solid webs Components of a Plate Girder, Typical
sections, Proportioning of the section, Design bending strength, Design shear
strength, Stiffened Web panels, minimum web thickness, bearing stiffeners, load
carrying stiffeners, in  termediate stiffeners, stiffener design, Design of beams and
plate girders with solid webs.

UNIT -2:
Members subjected to combined forces Combined shear & bending, combined
axial force & bending moment, section strength, over all me mber strength,

Design of members subjected to combined forces.

UNIT -3:

Column Bases and Gantry Girders Types of column bases, slab base, gusset
base, moment resisting base plates. Loads and load combinations, Typical
sections, De sign of gantry girders.

UNIT -4:

Eccentric and Moment Connections Analysis of Bolt / Weld Group, Connection
Configurations, Beam to Column connections, Beam to Beam connections, web
splice and its connections, column splice and its ¢ onnections.

UNIT -5:

Roof Trusses Types of roof trusses, Loads - Dead , Imposed and wind
loads, load combinations, Design of Purlins, Analysis & Design of roof trusses
(with angle sections).

TEXT BOOKS:

1. Design of Steel Structures - N. Subramanian (Oxford University Press)

2. Limit State Design of Steel Structures T S. K. Duggal (Tata McGraw Hill)
REFERENCE BOOKS:

1. Indian Standard 7 General Construction in Steel T Code of Practice (3rd
Revision) (1S:800 1 2007)

2. Design of Steel  Structures 1 K. S. Sai Ram (Pearson Education)

3. Structural Steel Design : LRFD Method T J. C. McCormac, J. K. Nelson
(Pearson Education)
4. Limit State design in Structural Steel T M. R. Shiyekar (PHI Learning)

5. Limit State Design of Steel Structure s (1S:800 -2007) 71 V.L.Shah, V. Gore
(Structures Publications)
6. Design Manual for Designing Steel Structures according to New 1S:800,
Publication Number INS/PUB/114 T Institute for Steel  Development and
Growth, Kolkata



Outcomes of the Subject:

1. Capable of designing Plate Girders.

2. Capable of designing members subjected to combined forces.
3. Capable of designing Column bases & Gantry Girders.

4. Capable of designing eccentric and Moment connections.

5. Capable of designing Roof trusses.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem Branch :- Civil Engineering
Subject: - Water Resources Engineering Code: -BT741

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Objectives of the Subject:

1. To understand basic concepts of irrigation and water requirements of crops.
2. To understand the concepts of design of canal.

3. Tolearn about water logging

4. Be familiar with the concepts of river training.

5. To understand the concepts of reservoir planning.

UNIT 1 INTRODUCTION
Need for Irrigation, Advantages and Disadvantages of irrigation, development of
irrigation in India.Types of Irrigation systems T Soil -Water - Crop relationship

METHODS OF IRRIGATION

Surface and sub surface irrigation, sprinkler and drip irrigation.
WATER REQUIREMENT OF CROPS

Crop season and crops of India, crop period and base period, delta, duty of
water,relationship between delta duty and base period, factors affecting duty,
methods of improving duty, Intensity of irrigation, irrigation requirement of
crops.

CROSS DRAINAGE WORKS
Introduction, types, suitability, design of various type s of C -D Works, Aqueduct,
Syphon Aqueduct, Super Passage, Syphon, level crossing, inlets and outlets.

UNIT 2 CANAL IRRIGATION
Classification of canal, parts of canal irrigation system, canal alignment, lay -out
of canal system, typical can  al cross section, command areas, losses in irrigation
systems, water requirement of irrigation channels.

HYDRAULIC GATES
Control equipments for out  -lets, spillway gates, types, design criteria for radial
gates, air vents.

DIVERSION HEADWORKS

Introduction,  Types of diversion works, location and components, Weir and
Barrage, Effect of construction of weir on the river regime, Causes of failures of
Weirs on permeable foundations, their remedies

UNIT 3 WATER LOGGING AND ITS CONTROL
Causes and ill effects o f water logging, prevention and control, reclamation of
water logged and saline lands, surface drainage.
DESIGN OF LINED CHANNELS

Introduction, benefits of lining, types of lining, economics of lining, procedure
and design of lined canals.

WATER DISTRIBUTI ON SYSTEM
Rotational delivery (Warabandi), Continuous delivery and delivery on demand,
Role of command area development authority, Functions and organisational
structures.

UNIT 4 RIVER BEHAVIOUR, CONTROL AND TRAINING

Objects, river characteristics, river patterns, classification of river training works,
methods of river training embankments, bank protection, spurs, cutoffs, pitched
island, river diversion, meandering causes and parameters.



SPILLWAYS AND ENERGY DISSIPATERS
Introduction, essential requirements of a spillway, spillway capacity,
components, Types of spillways, Design of Ogee Spillway, Energy Dissipation
below spillways, Types of Energy dissipater,

UNIT 5 RESERVOIR PLANNING

Introduction, Type of reservoirs, storage zones of a r eservoir, mass curve and
demand curve, determination of reservoir capacity, safe field.

Types of Dams, Suitability of a type of dam, Gravity dams I Forces acting on

dams, failure of dams and criteria for structural stability, Overturning,
Compression or cr ushing, tension, sliding, principal and shear stress, stability
analysis, Elementary profile of a gravity dam, High and low gravity dams, Profile
from practical

NAME OF TEXT BOOKS:

Irrigation Engineering and Hydraulic Structures I S.K. Garg (Khanna
Public ations)
Irrigation Engineering T B.C. Punmia (Laxmi Publications)

NAME OF REFERENCE BOOKS:

Irrigation, Water Resources and Water Power Engineering T Dr. P.N. Modi
(Standard Book House)

Theory and Design of Irrigation Structures (Volume T 1&I) 71 Varshne y (Nem
Chand & Bros.)

Irrigation Engineering T Asawa G.L. (New Age International Publications)
Fundamentals of Irrigation Engineering I Bharat Singh (Nem Chand & Bros.)

Outcomes of the Subject:

1. Students are able to understand the different typiesgattion.

2. Students should be able to design the canal.

3. Students can explain the effects of water logging.

4. Students should be able to understand the behavior of river.
5. Students can plan the reservoir for different demands.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem Branch :- Civil Engineering
Subject: - Quantity  Surveying & Cost Evaluation  Code: -BT742

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Objectives of the Subject:

1. To provide an understanding of estimate, their types, items and units of work, and types of approximate estim
2. To provide an understanding of determinipgntity estimate of civil engineering works.

3. To provide an understanding of rate analysis and its application to different items.

4. To provide an understanding of general requirements of contracts.

5. To provide an understanding of the concept ofaté&a of properties.

UNIT 1 GENERAL
Introduction to quantity surveying, methods of measurements and units of
measurements of various items of work, Principles of estimating, different types

of estimates, procedure for computation of stage | esti mate.
GENERAL TERMS
Administrative approval, technical sanction, Competent authority, Deposit works,

suspence account, imprest account, indent of stores, muster roll. Measurement
book, material at site account, stock account, establishment charges,
contingencies.

UNIT 2 QUANTITY ESTIMATE
Types, data required for estima tion detailed estimates of civil engineering works.
Buildings, canals, roads steel works, water supply and sanitary works.

UNIT 3 ANALYSIS OF RATES
Purpose and principles factors affecting the rates of items of works, Analysis of
rates of differ ent items such as cement concrete of different proportions, brick
masonry in different mortars, flooring (tiles,mosaic, cement concrete flooring).
Use of Schedule of rates.
SPECIFICATIONS
Purpose and basic principles, types of specifications: brief and d etailed
specifications for various items of works.

UNIT 4 CONTRACTS

General requirements of contract, types of contract, conditions, termination of
contract. Brief idea about types of tender, tender notice, earnest money,
security deposit, liquidated damages, arbitration,escalation.

UNIT 5 VALUATION OF PROPERTY

General, object of valuation, definitions of terms related to valuation, methods of
determining value of property, development method of valuation, concept of
capitalized value and year purchase, depreciation, lease, mortgage, easement.

NAME OF TEXT BOOKS:

Estimating and Costing in Civil Engineering T B.N. Dutta (UBS Publishers, New
Delhi)

Estimating and Costing and specifications i M. Chakrabarty (UBS Publishers,
New

Delhi)

NAM E OF REFERENCE BOOKS:

Textbook of Estimating and Costing i G.S. Birdi (Dhanpat Rai Publications)

Valuation of real properties 1 S.C. Rangwala (Charotar Publication)



A Textbook of Estimating and Costing i Kohli & Konhli (S. Chand & Co.)

Outcomes of the Subject:

1. Students are expected to identify various items of building and able to determine approximate estimate of bui
2. Students are expected to determine quantities estimate of civil engineering works from given details.

3. Students are expect to know about determination of quantities of materials and rate analysis of any items in
residential

building works.

4. Students are expected to know contract and its types.

5. Students are expected to know concept of valuation.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem Branch :- Civil Engineering
Subject: - FOUNDATION ENGINEERING Code: -BT743

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in  end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Objective of the Subject:

1. To know about the stability of slopes and stability analysis.

2. To study about the earth pressure in different condition of soil, Coulomtpeasture theories, earthquake
loading.

3. To study about the types of shallow foundation basic for design, bearing capacity of soil and settlement|
foundation.

4. The knowledge about another types of foundation like well and pile foundation and tiggiradiésrion.

5. Know about problems associated with expansive soils and contaminated soils and their remedial meas

UNIT -1

Site Investigation and Selection of Foundation Intr oduction, Scope and
objectives,

Method of exploration  boring, Sampling, dist  urbed and undisturbed sampling,

sampling techniques, Bore log and report, Penetra tion tests (SPT and SCPT),
Data

interpretation, Selection of foundation based on soil condition.

UNIT -2

Shallow Foundation Introduction, Loc ation and depth of foundation, codal
provisions, bearing capacity of shallow foundation on homogeneous deposits,
bearing capacity from insitu tests, Factors influencing bearing capacity, codal
provisions, Settlement, Components of settlement, Settlement of foundations on
granular and clay deposits, Allowable and maximum differential settlements of
buildings, Codal provision, Methods of minimising settlement.

UNIT -3
Footings and Rafts Types of foundation, structural design of spread fo oting,
Design aspects of combined and mat foundation, Codal provisions.

UNIT -4:
Piles Types of piles, Factors influencing the selection of pile, Carrying capacity in
granular and cohesive soils, Static and dynamic formulae, Capacity from insit u

tests (SPT and SCPT), Piles subjected to uplift, Negative skin friction, Group
capacity, Settlement of pile groups, Interpretation of pile load test, Pile caps,
Codal provisions.

Unit -5:
Retaining Walls Earth pressure theory, Plastic equilibrium in soils, active
and passive states, Rankineds theory, Col oumbod:
limit equilibrium solution, Earth pressure on retaining walls of simple
configurations, pressure on the wall due to single line load alone, Graphical
met hod (Cul mannds method alone), Stability of re

TEXT BOOKS:



1. Soil mechanics and foundations T Punmia, B.C. (Laxmi publications Pvt. Ltd.,
New Delhi, 1995).

2. Soil Mechanics and Foundation En gineering T Arora, K.R. (Standard publishers

and distributors, New Delhi, 1997).

REFERENCE BOOKS

1. A Textbook of Geotechnical Engineering T Khan, IL.H., (Prentice Hall of India,
New Delhi, 1999).

2. Basic and applied soil mechanics I Gopal Ranjan and Ra o, A.S.R. (Wiley
Eastern Ltd., New Delhi (India), 1997). 3. Foundation Analysis and Design |
Bowles J.E. (McGraw Hill, 1994)

Outcomes of the Subject:

1. To know how to achieve stability of soil against gravitational force and seepage of waterstdjpgteoncept
of

factor of safety.

2. Design of earth structure and their stability against soil pressure.

3. Design of shallow foundation and their failure how to measure bearing capacity of soil, effect of settlem
foundation.

4. Design of deep fowdtation selection of type of deep foundation design criterion for pile foundation.

5. To learn about the effects of expansive soils and contaminated soils on foundation.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech 7™ Sem Branch :- Civil Engineering
Subject: - CONSTRUCTION EQUIPMENT & TECHNIQUES Code: -BT7441
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Objectives of the Subject:
1. To learn about various equipments for construction and the techniques for systematic construction using these

equipments.

UNIT -1

Construction Equipments Fundamentals of earthwork operations - Earth
moving operations -Types of Earthwork Equipment  -Tractors, Motor Graders,
Scrapers, Front end waders, Earth Movers. Equipment for Dredging, Trenching,
Tunnelling, Drilling, Blasting -Equip ment for compaction -Erection Equipment.
Types of pumps used in construction - Equipment for Dewatering and Grouting -
Foundation and Pile Driving Equipment. Forklifts and Related Equipment -
Portable Material Bins i Conveyors - Hauling Equipment.

UNIT -2:

Equipment for Production of Aggregate and Concreting Crushers -Feeders -
Screening Equipment -Handling Equipment -Batching and Mixing Equipment -
Hauling, Pouring and Pumping Equipment - Transporters.

UNIT -3:

Sub - structure Construction Techniq ues Box jacking -Pipe Jacking -Under Water
Construction of diaphragm walls and basement -Tunnelling techniques piling
techniquesdriving well and caisson -sinking cofferdam -cable anchoring and
grouting -driving diaphragm walls, sheet piles -laying operations fo r built up
offshore system -shoring for deep cutting -Large reservoir, construction with
membranes and Earth system -well pointsDewatering and stand by Plant
equipment for underground open excavation

UNIT -4:

Super Structure Construction Vacuum Dewatering of concrete flooring -Concrete
paving technology -Techniques of construction for continuous concreting
operation in Tall buildings of various shapes and Varying sections -Launching
Techniques -Suspended from work -erection techniques of tall structu res, Large

span structures -Launching techniques for heavy decks in situ prestressing in
high rise structures, aerial transporting handling erecting light weight
components on tall structures -erection of latice tower as and rigging of
transmission line stru  ctures.

UNIT -5:
Repair Construction Mud jacking grout through slab foundation -
micropiling for strengthening floor and shallow profile -pipeline laying protecting



sheet piles, screw anchors -sub grade water proofing under pining advanced
technigue s and sequence in demolition and dismantling.

TEXT BOOKS:

1. Construction Planning, Equipment and Methods (5th Edition) i Peurifoy, R.L.,
Ledbetter, W.B. and Schexnayder, C. (McGraw Hill, Singapore, 1995).

2. Construction Equipment and Management I Sharma S.C. (Khanna Publishers

New Delhi, 1988).
REFERENCE BOOKS:

1. Construction Equipment and Job Planning I Deodhar, S.V. (Khanna
Publishers, New Delhi, 1988).

2. Construction Equipment and its Planning and Application 1 Dr. Mahesh Varma
(Metro -politan Book Company, New Delhi -, 1983).

3. Practical foundation engineering hand book T Robertwade Brown (McGraw Hill
Publications, 1995).

4. Construction Dewatering: New Methods and Applications T Patrick Powers. J
(John Wiley and Sons, 1992). 5. Advanced Construction Techniques T Jerry

Irvine (CA Rocketr,

Outcomes of the Subject:
1. To be able to plan and handle construction equipments and techniques related to construction.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem Branch :- Civil Engineering
Subject: - BUILDING MAINTENANCE & REPAIRS Code: -BT7442

Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problem

Unit-1
Maintenance of Buildings, Explain the requirement of Maintenance in
building. , Explain various types of maintenance in building. Assess the quality
aspects of existing building. Introduction Importance of maintenance Types of

maintenance - daily, weekly, monthly, Annually General Maintenance - Painting
of Buildings - Home Electricity System - House plumbing and sanitary system
Unit -2

Repair Strategies ,Explain distress diagnostic techniques ,Carry out
inspection and evaluation of damaged structure. ,Causes of distress in
structures ,Construction and design failures ,Condition assessment and
distress -diagnostic techniques , Inspection and evaluating damaged structure.

Unit -3
Durability and Serviceability of Concrete ,Ex plain concrete properties required
for construction work. ,Explain weather effect on structure. ,Quality assurance
for concrete construction based on concrete properties like (a) strength (b)
Permeability (c ) Thermal properties (d) cracking ,Effects due t o (a) climate (b)
temperature (c ) chemicals (d) corrosion Design and construction errors
,Effects of cover and cracks Maintenance & Rehabilitation of Structures Course
code

UNIT -4
Materials and Techniques For Repair Identify mat erials for repair in building.
,Explain techniques for Repairs. ,Materials for Repair - Special concretes and
mortar - concrete chemicals - construction chemicals - Expansive cement -
polymer concrete - sulphur infiltrated concrete - Ferro cement - Fibre
reinforced concrete - Rust eliminators and polymers coating for rebars -
foamed concrete - dry pack - vacuum concrete - asphalt sheeting ,Techniques
for Repairs -Gunniting, grouting and Shotcrete - Epoxy injection - Mortar -repair
for cracks Unit Major Learn ing Outcomes (in Cognitive Domain) Topics and
Sub-topics - Jacketing - shoring and underpinning - Methods of corrosion

protection (a) corrosion inhibitors (b) corrosion resistant steels (c ) coating and
cathodic protection

UNIT -5
Repair, Retrofitting and Rehabilitation , Explain the Repair work of various



component in existing masonry building ,Explain the Repair work of various
component in existing concrete structure ,Discuss principles of Retrofitting and
Rehabilitation. ,Repair of - stone, brick and block masonry (Cracks, dampness,
efflorescence, joint separation, etc.) - Flooring - Roofs (sloping, flat, pitched,
etc.) - Concrete members due to (i) Steel Corrosion (ii) Lack of Bond (iii)

shear, tension, torsion, compression failure - Rainwater Leakage in Buildings -
Leakage in Basement, toilet area ,Control on Termites (White Ants) in Buildings

,Fungus Decay of wood works.

Text Books: -

1. Maintenance & Repair Of Civil Structures B .L.Gupta STANDARD
PUBLICATIONS -

2. Maintenance, Repa ir & DELHI Rehabilitation and Minor Works of Buildings P.
C. Varghese PHI

Reference books: -
1.Concrete Structures, Materials, Maintenance and Repair Denison Campbell,
Allen and Harold Roper Materials, Maintenance

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tech
3. Students are expected to understand the réstigdn use of this subject




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem Branch :- Civil Engineering
Subject: - Solid & Hazardous Waste Management Code: -BT7443
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basicatilime them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those probleni

Unit -1

Solid and hazardous waste are defined. Technology, health, and policy issues
associated with sol id waste and hazardous materials are examined. Methods of
managing solid and hazardous waste are introduced and regulatio ns presented
where appropriate. The characteristics of hazardous and solid waste materials,
health frameworks, and the distribution of ¢ ontaminants in the environment.

Unit -2

Principles and Design of Transfer and Transport Facilities Objective of transfer
stations Types, siting and design criteria of transfer stations Design cases
Principles and Design of Sanitary Landfills Landfilling m ethods Design goals,
basis, and variables Design of landfill cover and drainage/liner systems Design

of landfill gas migration control and recovery systems Design of leachate control

and treatment systems Principles and Design of Material Recovery Facili ties .

Unit -3
HAZARDOUS WASTE ENGINEERING: -
Principles and Design of Waste Minimization Facilities (1 week) Principles and

technigues of Waste minimization , Examples of waste types and phase
separation processes , Principles and Design of Hazardous Waste Landfills (1
week) Design configurations and site selection : Design of final cover,

intermediate cover and drain/liner systems Design of gas and leachate control
and treatment systems Principles and Design of Hazardous Waste Storage
Facilities Types an d design criteria selection and design of storage facilities
Design of containment, r ~ un-on/run -off management system

Unit -4
Principles and Design of Chemical/Physical/Biological Treatment Facilities Status,
types, principles, equipment used, application ranges, and comparisons of

different treatment facilities General design criteria and special requirements

Principles and Design of Site remediation Facilities Status, types, principles,
equipment used, application ranges, and comparisons of different si te
remediation technologies Remedial investigations and feasibility studies

Unit -5

Principles and Design of Radioactive Waste Treatment/Site Remediation Facilities
(1 week) Status, Types, technologies, principles, applications Treatment
Technologies S ite Remediation Technologies

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tech
3. Students are expected to understand the restrictions in use of this subject



MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem Branch :- Civil Engineering
Subject: - Environmental Impact Assessment & Audit Code: -BT7444
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02



Course Objectives:

1. Make student understand the subject anasiés in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problen

UNIT 1

Basic principles of environmental management, its Pollution and control,
Environmental Policies and Legislation, Rules, acts, standards, criteria,
specification, nature and scope of environmental problems.

UNIT 2

Ecology of population, population attributes, world population growth and the
effect of overcrowding on ecology, economy and the future of man.

UNIT 3

Environmental Research Methodology, approaches, method of Data collection,
sampling systems, approach

to environmental problems, health and environmental implications o f solid waste
management, Fate of

pollutants in air, water, soil and ground water.

UNIT 4

Management and handling of hazardous substances, Sanitary landfills,
incineration, composting, hydropulping, pyrolysis. Environmental Audit, The

Indian Scenario, defi  nition of audit, procedure of auditing.

UNIT 5

Introduction to sustainable development, Definitions, strategies for sustainable
development, environmental debts, appropriate technologies, related case
studies.

Environmental inventory, Environmental Impact Assessment methods, Basic
steps for prediction and assessment, water environment, air environment, noise
environment.

NAME OF TEXT BOOKS:
Environmental Engineering i Peavy & Rowe (Tata McGraw Hill, New Delhi).
Introduction to Environmental Science T Y. Anjaneyulu (B.S. Publications)

NAME OF REFERENCE BOOKS:

Introduction to Environmental Engineering and Science i Masters, G.M. (Prentice
Hall of India Pvt. Ltd., 1991)

Waste Water Engineering 1 Metcalf Eddy (Tata McGraw Hill, New Delhi).

Introduction to Envi  ronmental Science T Y. Anjaneyulu (B.S. Publications).
Environmental Science and Engineering i Henry and Heinke (Pearson
Education).

Waste Water Engineering i Metcalf Eddy (Tata McGraw Hill, New Delhi).

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tec
3. Students are expected to understand the réstisdn use of this subject




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem Branch :- Civil Engineering
Subject: - FEM APPLICATION IN CIVIL ENGINEERING Code: -BT7445
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand thsits and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problem




UNIT I: BASIC CONCEPTS

Review of solid mechanics, Displacement modghape functions, Lagrange and Serendipity
elements. Element properties, isoperimetric elements, numerical integration technique assemblage of
elements and solution technique for static analysis.

UNIT Il: ANALYSIS OF BEAMS
Finite Elemenformulation and Analysis of beams by Finite Element method.

UNIT I1: ANALYSIS OF RIGID JOINTED PLANE FRAME
Finite Element formulation and Analysis of rigid jointed plane frame by Finite Element method.

UNIT IV: ANALYSIS OF PIN JOINTED PLANE FRAME
Finite Element formulation and Analysis of pin jointed plane frame by Finite Element method.

UNIT V: INTRODUCTION TO PLATE AND SHELL ELEMENTS

Analysis of plane stress / strain and ax symmetric stlidsgular, quadrilateral and isoperametric
elements, Analysis of plate bending, basic equations of thin plate theory, Reiddindin theory,
plate elements and applications. Analysis of shells, degenerated shell elements.

Text Books:

1. Chandrupatld.R., Belegundu A.D., Introduction to Finite Elements in Engineering, Prentice Hall
of India Private Limited, New Delhi.

2. Desai C.S., Abel J.F., Introduction to the Finite Element Method, CBS Publishers & Distributors,
Delhi.

Reference Books: 1. Krisranmurthy, C.S., Finite Element Analysi§heory and Programming, Tata
McGraw Hill Publishing Company Limited, New Delhi.

2. Finite Element Analysis- Theory and Programming by Cook R.D. et.al., Concepts and
Applications of Finite Element Analysis, Johnilgy

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tech
3. Students are expectaglunderstand the restrictions in use of this subject

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem Branch :- Civil Engineering
Subject: - Advance Structural Engineering design Lab Code: -BT745
Total Theory Periods: - 40 Total Tutorial Periods: 10

Experiments to be performed (Min 10 experiments):

1. Drawing of plan and section of various types of bolted and welded joints.
2. Detalling of a Axially Loaded angle Tension Member

3. Detailing of an Axially Loaded Compression Member with base plate.

4. Detailing of an Axially Loaded Built up Laced Compression Member.

5. Detailing of an Axially Loaded Built up Battened Compression Member.
6. Detailing of a Riveted / Bolted Plate gerd

7. Detailing of a Welded Plate girder.

8. Detailing of flexible connections

9. Detailing of Semi- Rigid Connections



10. Detailing of Rigid Connections

11. Detailing of a Industrial shed

12. Detailing of a Truss Bridge Railway Bridge.
13. Preparation of Bill of Materials

14. Preparation of Fabrication drawings.

15. Preparation of Erection drawings.

List of Equipments / Machine Required:
1. List of Equipments- Not Required.

Text and Reference Books:
1. Design of Steel StructureK. S. Sai Ram (Pearson Education)
2. Structural Steel Design : LRFD MethedJ. C. McCormac, J. K. Nelson (Pearson
Education)

3. Limit State design in Structural SteeM. R. Shiyekar (PHI Learning)
4. Limit State Design of Steel Structures (IS:8@07) — V. L. Shah, V. Gore
(Structures Publications)
MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem Branch :- Civil Engineering
Subject: - Water Resources Engineering Lab Code: -BT746
Total Theory Periods: - 40 Total Tutorial Periods: 10

Experiments to be performed (Min 10 experiments):

Experimental investigation of relationship between specific energy and depth of flow.
To study the flow characteristics over the weirs in the Flume

To study the chacteristics of hydraulic jump development in the Laboratory Flume.
Potential Estimation of a particular Dam Site.

To Develop Relationships between Surface Area, Capacity and Elevation of a
Reservaoir.

Estimation of Live Storage of a Reservoir and Hydropower Potential for the Site.
Estimation of Suspended Load, Bed Load and Total Load and Life of Reservoir.
Design of an Irrigation System for a particular Aiacluding the Design of canal

. Design ofOutlets.

0. Designof Water Courses argthedule.
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11. Study of various existing Barrages and Canals.
12. Comprehensive Design of a Barrage

MATS UNIVERSITY

GULLU, ARANG, RAIPUR

Semester: B.E. 7" Sem
Engineering

Subject:  Computer Aided Drafting Laboratory

1creation Of Simple Block

2 Creation Of Rectangle

3 Creation Of Cone

4 Creation Of Cylinder

5 Creation Of Hexagonal Prism

6 Creation Of Pentagonal Prism
7creation Of Title Block

8 Creation Of 3d Model Of V Block
9 Creation Of 3d Model Of Base Of Mixee
10 Creation Of Cubic Spline

11 Creation Of Parabola

12 Isometric Drawing

13 3d View Of Cone

14 3d View Of Cylinder

15 3d View Of Hexagonal Prism
16 Sectional View Of  Cylinder
17 Sectional View Of Cone

18 2d View Of V Block

Branch: - Civil

Code: -BT747



19 2d View Of Base Of Mixee
20 Creation Of Steel Truss
21 Residential Building Plan

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech7 ™ Sem Branch :- Civil Engineering
Subject: - Structural Analysis & Programming Lab Code: -BT748
Total Theory Periods: - 40 Total Tutorial Periods: 10

Experiments to be performed (Min 10 experiments)

. To determine the flexural rigidity (El) forgaven beam

To verify the Maxwell’'s theorem of reciprocal

. To determine the vertical deflections of a variety of curved bars.

. To obtain the horizontal deflection and deformed shape of portal frames with different end

conditions.

. Todetermine the strain in an externally loaded beam with the help of digital strain indicator.

. Analysis of determinate beams on a Standard Structural Analysis Package such as SAP2000.

. Analysis of indeterminate beams on a Standard Structural Analy$iageasuch as SAP2000.

. Analysis of determinate pipointed frames on a Standard Structural Analysis Package such as

SAP2000.

9. Analysis of indeterminate piointed frames on latest version of a Standard Structural Analysis
Package such as SAP2000.

10. Analysis of determinate rigid frames on latest version of a Standard Structural Analysis Package
such as SAP2000.

11. Analysis of indeterminate rigid frames on latest version of a Standard Structural Analysis Package
such as SAP2000.

12. To draw influencénes for determinate beams on latest version of a Standard Structural Analysis
Package such as SAP2000.

13. To draw influence lines for indeterminate beams on latest version of a Standard Structural
Analysis Package such as SAP2000.

14. Introduction tohte latest version of a Standard Finite Element Analysis Package such as ANSYS.

15. Analysis of a plate with a hole on the latest version of a Standard Finite Element Analysis Package
such as ANSYS.
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List of Equipments / Machine Required:

Elastic propertiesf beam apparatus

Maxwell s | aw of reciprocal defl ection apparatus
Universal frame with variety of curved bars

Universal frame with variety of portal frames

Digital Strain Indicator

Dial gauges for measuring deflections

Weights and hangers to apply loads

Latest Release of Software Package SAP2000 (Computers & Structures Inc., USA)

Latest Release of Software Package ANSYS (ANSYS Inc., USA)

Recommended Books:
Reference Manual of Respective Software
Verification Manual of Respective Software

SEMESTER - VI



W MATS UNIVERSITY
mm-; ARANG, RAIPUR(C.G.)
UNWERSITY
VI1II - Semester
Periods per Scheme of Total
S.N. code Subject week Esrlgarks Credit
L | T]| P IM

Advance Design of Structure

1. BT870 | _q 4 |0 - 70 30 4
Professional Elective IlI

2. BT871X 4 |0 - 70 30 4
Open Elective- 11l

3. BT872X 3|0 - 70 30 3
Computational Structural

4, BT873 | Analysis and Design Laborator| - - 2 30 20 1
Major Project Work

5. BT874 & Dissertation - - 18 120 80 12

Total 11 | 0 | 20 | 470 230 24
L —Lecture, T -—Tutorial, ESE—End Semester Examination,
P—Practical, M-I nt er nal Mar ks (Il nclude CIl ass

Professional Elective:

Subject Code | Subject Name

BT8411 Bridge Engineering

BT8412 Geographi®ata Analysis & Applications
BT8413 Oil and Natural Gas Exploration
BT8414 Highway and Traffic Engineering
BT8415 Earthquake Engineering

Open Elective:

Subject Code | Subject Name

BT8421 Engineering System Analysis and Design
BT8422 Engineeringystem Design Optimization
BT8423 Engineering System Modeling and Simulation
BT8424 Game Theory with Engineering Applications
BT8425 Supply Chain ManagemeRi{anning

Te s



MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech8 ™ Sem Branch :- Civil Engineering
Subject: - Advance Design of Structure T Code: -BT870
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Obijectives of the Subject:

1. Understand the behavior of combined footings.

2. Understand the behavior of retaining walls.

3. Understand the behavior of different types of water tanks.
4. Understand the behavior of different types of bridges.

5. Understand the behaviof prestressed concrete.

Unit -1:

Combined Footings Limit State Design of Combined Rectangular and
Combined Trapezoidal Footings, Introduction to design of strap footing
and Raft Foundation.

Unit -2:
Retaining walls Limit State Design of Cantilever retaining wall with
horizontal and sloping backfill, Counterfort Retaining Wall with horizontal
backfill.

Unit -3:

Water Tanks Circular tank (resting on ground) with flexible / rigid joint
between floor and wall (by approximate method), Design of Circular
overhead tank with domed bottom and top (membrane analysis), Intze

Tank (Membrane Analysis): Dimensions, Design of top dome, Top ring

beam, cylindrical wall, middle ring beam, conical dome, bottom dome.
Introduction to design of water tanks using IS Codes, Introduction to
continuity analysis.

Unit -4:

Bridges Various types of Bridges, Loading for road bridges, Design of

super structure for solid slab bridg e, Design of canlilever slab for T -Beam
bridge. Introduction to design of interior panels and girders of a T -Beam
Bridge.

Unit -5:

Prestressed Concrete Basic concepts, classification and types of
prestressing, Prestressing systems, Losse s in Prestress, Properties of

materials, merits and demerits of prestressed concrete, Analysis of beam
for flexure, Kern distances and efficiency of Sections.

Text Books : 1. Reinforced Concrete Structures T B.C. Punmia (Laxmi
Publications)

2. Prestressed Concrete 1 N. Krishna Raju (New Age Publications)



3. RCC Design i Sinha & Roy (S. Chand & Co.)
Reference Books
1. RCC Structures 1 N. Krishna Raju (New Age Publications)

2. Bridge Engineering i R.K. Raina 3. IS codes

Outcomes of the Subject:

1. Capable of designing combined footings.

2. Capable of designing retaining walls.

3. Capable of designing simple water tanks.

4. Capable of designing of solid slab bridges

5. Capable of analyzing prestressed concrete beams.




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech8 ™ Sem Branch :- Civil Engineering
Subject: - Bridge Engineering Code: -BT8411
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students leattme problems faced while using this subject and how to prevent those problems

Unit 1 : Bridge Engineering

Introduction to bridge engineering. Historical background of
bridges and types. Bridge aesthetics and proportioning. Design process.
Review of applicable design codes. Loads on bridges and force
distribution. Bridge geometry. Conceptual design. Analysis tools for
highway and pedestrian bridges. Concrete and steel deck design. Design
of substructures such as foundations with or without piles; abutments,
retaining walls and wing walls; columns and cap beams; bearings.
Introduction to reinforced concrete and prestress concrete principles.

Unit -2

Introduction to Bridge Engineering, Definition of a bridge,
his torical development, bridge types
Design process and bridge aesthetics. General design considerations,

Process of design coupled with aesthetics. Allowable stress design and
limit state design approaches. Safety index and load combinations

Unit -3

Materials. Review of design codes. Loads on bridges Materials used in
bridges. Various design codes such as AASHTO LRDF, AREMA, CHBDC and
EUROCODE. Loads on bridges. Design criteriaAnalysis tools Force
distribution. Strut -and-tie method incorporating force distribution. Other
methods such as influence lines, cross method, matrix methods and finite
element methods

Unit T 4
Concrete bridge deck design Reinforced concrete and prestressed
concrete deck design principles. Applicati ons to various cross -sections

such as beams, continuous slabs, rigid frames and culverts, Bridge
geometry Setting up the bridge coordinates and geometry. Screed
elevations. Highway curves.Design of foundations Reinforced concrete
spread and pile foundation designs



Unit - 5

Design of abutments Reinforced concrete abutment, wing wall
and retaining wall designs
Design of columns, Reinforced concrete and steel column designs, and
cap beam designs,
Design of deck supports, Selection and design of b earings

Reference Books:

Design of Highway Bridges, Richard M. Barker, Jay A. Puckett / John
Wiley & Sons, Inc. 1997

Design of Modern Concrete Highway Bridges / Conrad P. Heins, Richard
Lawrie / Wiley, 1984 ASSHTO and CANBAS bridge design codes

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tech
3. Students are expected to untkard the restrictions in use of this subject

MATS UNIVERSITY




GULLU, ARANG, RAIPUR

Semester : B.Tech8 ™ Sem Branch :- Civil Engineering
Subject: - Geographic Data Analysis & Applications Code: -BT8412
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. Tomake students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problen

Unit - 1

GIS Overview The Nature of Geographic Information Data Representation:
Measuring Systems: Location I Coordinate Systems Data Representation:
Measuring Systems: Location i Coordinate Transformation Data

Representation: Measuring Systems: Topology Measuring Systems:
Attributes Data Representation.

Unit - 2

Spatial Data Models: Introduction to spatial data models Spatial Data
Models: Raster data models Data Representation: Spatial Data Models:
Relational Data Models Spatial Data Models: Vector Data Models Data
Representation.

Unit 3

Spatial Data Models: Vector D  ata Models (lI) Data Representation: Spatial
Data Models: TIN Summary of Spatial Data Models: Raster, Vector, TIN
Data Representation: Linking attribute data with spatial data Recent
Development of Data models,

Unit -4

GIS Database Creation and Maintenance () Data Input & Editing, GIS
Database Creation and Maintenance (II) DBMS and its use in GIS, GIS
Database Creation and Maintenance (lll) Metadata Database creation
Guidelines NSDI, GIS Software and WebGlS,

Unit -5

Data Analysis: Measurement & Connectivit y, Data Analysis: Interpolation,
Data Analysis: Digital Terrain Analysis, Data Analysis: Statistical
Operations & Point Pattern Analysis, Data Analysis: Classification, Data
Analysis: GIS -based Modeling and Spatial Overlay (II) Data Analysis:
Summary  Uncer tainty, Geo -representation & Geo -presentation
GeoVisualization ,Spatial Modeling with GIS: Application in Physical
Geography, Spatial Modeling with GIS: Application in Human Geography,
Establishing a GIS site.

TEXT BOOKS:

1. Remote Sensing and its applications by LRA Narayana University Press
1999.

2. Principals of Geo physical Information Systems 1 Peter A Burragh and



Rachael A. Mc Donnell, Oxford Publishers 2004.

REFERENCES :

1. Concepts & Techniques of GIS by C.P.Lo Albert, K.W. Yonng, Prentice
Hall (India) Publications.

2. Remote Sensing and Geographical Information systems by M.Anji
Reddy JNTU Hyderabad 2001, B.S.Publications.

3. GISby Kang 1 tsung chang, TMH Publications & Co.,

4. Basics of Remote sensing & GIS by S.Kumar, Laxmi Publications.

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality
2. Students are expected to understand the need of this subject and can manage to use it with other te
3. Students are expected to argtand the restrictions in use of this subject

MATS UNIVERSITY
GULLU, ARANG, RAIPUR



Semester : B.Tech8 ™ Sem Branch :- Civil Engineering

Subject: - Oil And Natural Gas Exploration Code: -BT8413
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To makestudents understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problen

Unit 1:

Introduction: Structure of oil industry, financia | aspects of the oll
industry, world oil supply and demand. 2. Principles, Methods and
Techniques for Oil and Gas Property Evaluation, Project Parameters: Time
value of money in capital investment, Depreciation, depletion and
amortization of oil projects, Financial measures and profitability analysis,
Break -even and sensitivity analysis, Optimization Techniques

Unit 2
WELL COMPLETION : Design of Perforations Perforating process;
Perforation Guns and firing head. Perforating/ well activation mec hanism:

Underbalanced and overbalanced perforations. Pressure control
equipment (Well Head Lubricator Assembly); Type, size and orientation of
perforation holes; Optimum Perforation Practices; Down -hole Equipment -
Packers 1 their types, Tubing, Flow coupli ngs, expansion joints, Sliding
Sleeves / Side Pocket Mandrels & Blast Joints etc. Smart / Intelligent

Wells, Well Completion Design

Unit 3

Deep water Production System . Fixed Platforms, Compliant
Towers, Subsea systems, Extended Reach Wells , Floating Production
Systems like FPSOs, FPSSs, TLPs, Spar Platform and FSOs. 5. Deep water
applications of Subsea Technology : Subsea completion, X -mas tree,
control systems, Manifolds, Templates, ROVs, deep -water installation
vessels with DP system and associated problems. 6. Deep water Pipelines
& umbilical : Issues in deep water Pipeline Design, Rigid and Flexible flow
lines, Pipe -in-pipe, deep -water Risers and their configurations, Pipeline
installation methods, Umbilical i functions, configurations a  nd installation,
Flow assurance strategies

Unit -4:

Emerging deep water Technologies : Autonomous Underwater
Vehicles (AUVs) Seismicwhile -drilling, Dual -activity -drilling, Innovative
Floating Production Concepts, Subsea processing, subsea separation
(VASPS, SUBSIS, Twister) and any new innovations. 8. Problems and



Mitigation in Deepwater Dr illing: Specialized consideration, specific
planning requirement, specialized equipment and deep water complication

Unit -5:

Advanced Numerical Methods . Solution of tridiagonal system,
Evaluation of double and triple integrals by numerical met hod and its
application, solution of non  -linear simultaneous equations numerical

solution of integral equations, Advanced method of interpolation,
Numerical solution of simultaneous first order ordinary differential
equations and higher order O.D.E. Initia | and Boundary value problems,
Numerical solution of partial differential equations: Laplace and Poisson
equation, Heat conduction and waved equations, Applied Statistics Review

of binomial, Poisson, normal and log normal probability distributions.
Interva | estimates. Tests of significance for mean, variance (One an two
population case -Z,t,X2 and F tests), tests for correlation and regression
coefficients, Non -parametric tests: sign test, Mann -Whiteney Wilcoxon U -
test. Run test and test of randomness. One w ay & two way analysis of
variance, Time series analysis, reliability an dlife testing experiments in
engineering problems.

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality
2. Students are expected to understand the need of this subject and can manage to use it with other teq
3. Students are expected to understand the restrictions in use of this subject

MATS UNIVERSITY
GULLU, ARANG, RAIPUR



Semester : B.Tech8 ™ Sem Branch :- Civil Engineering

Subject: - Highway and Traffic Engineering Code: -BT8414
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those probl

Unit -1:
Introduction Traffic Engineering, Growth of Traffic, Function of Traffic
Engineer, 3E6s of traffic Engineering, Speci

and other conditions in developing countries, Measures to meet the
Problem, Concept of PCU.

Unit -2:

Traffic Characteristics Road user characteristics, Vehicular characteristics,
Traffic flow characteristics, Capacity, Traffic studies, Volume, Spot speed,
Speed and delay, Origin and destination, Parking and accident, Design of
Parking Facilities.

Unit -3:

Traffic Operations Traffic regulations, Controls on vehicles, Drivers and
flow, One way street tidal flow operation, priority for high occupancy
vehicles, Traffic control devices, Signs, Signals, Islands and markings,
Design of isolated traffic signals by IRC method.

Unit -4:

Traffic Safety Accidents, Analysis of traffic accidents, Preventive
Measures, Highway lighting, Effect of road conditions and road geometrics
on traffic safety, Traffic safety awareness.

Unit -5:

Traffic and Environment Pollution problems of cities, Noise pollution, Air
pollution, Vibration, Environmental Impact Assessment, Mitigative
Measures, and Road site development and Arboriculture.

Text Books

1. Traffic Engineering 7 McShane, W.R. and Roes, R.P. (Prentice Hall, New
Jersey, 1990).

2. Traffic Engineering and Transport Planning i Kadiyali, L.R. (Khanna
Publishers, Delhi, 1996).

Reference Books

1. Transport Planning and Traffic Engineering T Fl aherty, CAO6( Ed.)
Wiley & Sons, Inc. , New York, 1997)
2. Traffic Flow Fundamentals T May, A.D. (Prentice Hall, Englewood Cliffs,

1 . | LW aYaVall

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected tadenstand the need of this subject and can manage to use it with other technology
3. Students are expected to understand the restrictions in use of this subject







MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech8 ™ Sem Branch :- Civil Engineering
Subject: -Earthquake Engineering Code: -BT8415
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those proble

UNIT 1

Definitions of basic problems in dynamics, static versus dynamic loads,
different types of dynamic loads, undamped vibration of SDoF system,
natural frequency and period of vibration, damping in structure.

UNIT 2

Seismological background, seismicity of a region, earthquake faults and
waves, structure of earth, plate tectonics, elastic T rebound theory of

earthquake, Richter scale, measurement of ground motion, Seismogram.
UNIT 3

Direct determination of frequencies and mode shape, orthogonality
principle, approximate methods for determination of frequencies and
mode shape model error of forced vi bration of MDoF.

UNIT 4

Characterization of ground motion, earthquake response spectra, factors
influencing response spectra, design response spectra for elastic system,
peak ground acceleration, response spectrum shapes.

UNIT 5

Review of damage during past earthquakes and remedial measures,
seismic design consideration, ductility demand, reinforcement detailing for
member and joints.

Text Books

1. Earthquake Resistant Design of Structures T P.Agrawal & M.
Srikhande (Prentic e Hall)

2. Earthquake Resistant Design of Structures i S. K. Duggal (Oxford

University Press)

Reference Books
1. Dynamics of Structures Theory & Applications to Earthquake
Engineering 1 A. K. Chopra (Pearson Education)

2. Structural Dynamics I Theory & Computation i Mario Paz (CBS
Publishers)
3. Basics of Structural Dynamics and Asesismic Design i S.R.

Damodarasamy, S. Kavitha (PHI Learning)



Course Outcomes:
1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tech
3. Students are expected to understand the réstisdn use of this subject




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech8 ™ Sem Branch :- Civil Engineering
Subject: - Engineering System Analysis and Design Code: -BT8421
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To makestudents understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problen

Unit - 1

System Analysis Fundamentals: Introducing SA&D ,SA&D concepts,
Roles of system analyst. The system development life cycle, Using CASE
tools. Depicting system graphically, determining feasibility, activity
planning and control. Information requirements analysis: Sampling and
investigating data,

Unit -2

Prototyping, The analysis process Using data flow diagram; Using data
dictionaries, Describing process specifications and structured decisions;
The system proposal. The essentials of design designing output; designing
input, Designing the file or database Designing the user interface,
Designing data.

Unit -3

Documenting the design phase, Software engineering and
implementation Quality assurance through software engineering;
Implementing the information system, Case Study.

Unit -4

Process Modeling Introduction to process modeling Logical models
Physical models Data Flow Diagrams Functional Decomposition Diagrams
Event diagrams Process Descriptions Structured English, Decision Tables,
Decision Trees Data Modeling Entities Attributes Relationships
Synchronization of System Models ,Object Modeling

Unit -5

Introduction to system design System Design Approaches Modern
Structured Design - Structure Charts Information engineering Prototyping
Joint Applicatio n Development (JAD) Rapid Application Development
(RAD) Object Oriented Design Application Architecture and Modeling
Physical Data Flow Diagrams Information Technology Architecture

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tech
3. Students are expected to understand the réstisdn use of this subject







MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech8 ™ Sem Branch :- Civil Engineering
Subject: - Engineering System Design Optimization Code: -BT8422
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To makestudents understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problen

Unit 1
Problem Formulation and Setup System characterization ldentification of
objectives, design variables, constraints, subsystems ,System -level

coupling and interactions, Examples of MSDO in practice, Visualization
techniques in design optimization Subsystem model development, Model
part itioning and decomposition, interface control  Collaborative
Optimization, Bi -Level Formulations Subsystem model selection: fidelity
versus expense

Model and simulation development and validation

Unit 2

Optimization and Search Methods Optimiza tion and exploration
techniques: Review of linear and nonlinear programming Heuristic
techniques: genetic algorithms simulated annealing, Tabu search Design
Space Exploration: Design of Experiments (DOE): Full factorial search,
parameter study, Taguchi/ort hogonal arrays, latin hypercubes Mixed
integer programming (application to hub spoke / network problems)
Sensitivity and post -optimality analysis: Jacobian matrix, Hessian, finite
differences Adjoint methods and Lagrange multipliers

Unit 3

Multiobjective and Stochastic Challenges Multiobjective
optimization:Weighted sum optimization Weak and strong dominance

Pareto front computation Goal programming and isoperformance Physical
Programming Multiattribute Utility Theory Introduction to robust des ign
Monte -Carlo Sampling Design under uncertainty Reliability analysis,
Taguchi methods

Unit 4

Implementation Issues and Real World Applications System assessment
and extensions: What is optimality Design for value: including lifecycle

costing Optimizing product families and platforms Implementation issues:

Model reduction Approximation techniques: response surfaces, kriging,

neural networks Concurrent design.

Unit 5
Sequentially unconstrained minimization techniques (SUMT)
Interi or penalty function Exterior penalty function Augmented Lagrange



Multiplier (ALM) Constrained minimization techniques Constrained direct

search Linearization methods (LP, SLP) Non -linear methods (Feasible
directions, GRG, SQP) Heuristic optimization techni ques Genetic
algorithms Ant colony optimization Particle swarm optimization, obust

design Orthogonal arrays RBDO.

Course Outcomes:
1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expectedunderstand the need of this subject and can manage to use it with other techng
3. Students are expected to understand the restrictions in use of this subject

MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech8 ™ Sem Branch :- Civil Engineering
Subject: - Engineering System Modeling And Simulation Code: -BT8423

Total Theory Periods: - 40 Total Tutorial Periods: 10



Total marks in end semester Exam: 100
Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problen|

Unit - 1

Simulation  Basics,Handling Stepped and Event -based Time in
Simulations,Discrete versus Continuous Modelling,Numerical
Techniqg ues,Sources and Propagation of Error,Dynamical, Finite State, and
Complex Model Simulations,Graph or Network Tran sitions Based
Simulations,Actor Based Simulations,Mesh Based Simulations,Hybrid
Simulations

Unit -2

Converting to Parallel and Distributed Simulations,Partitioning the
Data,Partitioning the Algorithms,Handling Inter - partition
Dependencies,Probability and Statisics for Simulations and Analysis.
Modeling and Simulation Principles; System Analogies (mechan ical,
electrical, fluid and heat elements); Block Diagram Models and Transfer
Functions

Unit -3

Introduction to Queues and Random Noise,Random Variates
Generation,Sensitivity Analysis,Simulations Results Analysis and Viewing
Tools,Display Forms: T ables, Graphs, and Multidimensional
Visualization, Terminals, X and MS Windows, and Web
Interfaces,Validation of Model Results

Unit - 4
M&S in Test and Evaluation, M&S in Test and Evaluation, M&S in
Production and Deployment, M&S in Support of th e Fu State Space

Models; Model Linearization, Linear Graphs, Modeling of Electrical,
Mechanical Systems, and Mechatronics Systems; System Response and
Simulation, Model verification and validation; System Identification Rate
Production Decision, M&S in Sup  port of Equipment Fielding, M&S System
Support,

Unit - 5

Introduction Principles of Modeling and Simulation Modeling and
Simulation of Mixed Systems Block Diagram Modeling MIMO: State -Space
System Models Theoretical Foundations: Modeling of Dyn amic Systems
Electrical, Mechanical, Fluid, and DC Motor Constructing and Analyzing
First Order Math Models Practical Applications of First Order Math Models
Constructing and Analyzing Second Order Math Models Practical
Applications of Second Order Math Mo dels Modeling of Mechanical
Systems for Mechatronic Applications: Bond Graphs Modeling Electro
Mechanical Systems System lIdentification Bases System Identification
Methods Case Studies: UAV Quadrotor Case Studies: Hard Discs

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tec
3. Students are expected to understand the réstisan use of this subject



MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech8 ™ Sem Branch :- Civil Engineering
Subject: - Game Theory with Engineering Applications Code: -BT8424
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. To make widents understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problem




Unit 1

Games and solutions. Game theory and mechanism design.
Examples from networks. Matrix and continuous games. lterated strict
dominance. Rationalizability. Nash Equilibrium; existence and uniqueness.
Mixed and correlated equilibrium. Supermodular games.
Potential/congestion gam  es.

Unit 2

Myopic learning; fictitious play. Bayesian learning. Evolutionarily
stable strategies. Computation of Nash equilibrium in matrix games.
Backward induction and subgame perfect equilibrium. Applications in
bargaining games. Nash bargaining solution. Infinitely/finitely repeated
games.

Unit 3

Trigger strategies. Folk theorems. Imperfect monitoring and perfect
public equilibrium. Mixed and behavioral strategies. Bayesian Nash
equilibrium. Applications in auctions. Dif ferent auction formats. Revenue
and efficiency properties of different auctions. Optimal auctions;
revenue -equivalence theorem. Social choice viewpoint. Impossibility
results. Revelation principle. Incentive compatibility.

Unit 7 4

VCG mechanisms. Mechanisms in networking, decentralized
mechanisms. Positive and negative externalities. Ultility -based resource
allocation. Selfish routing. Wardrop and Nash equilibrium. Partially
optimal routing. Network pricing. Competition and implications on

network performance. Strategic network formation. Price of anarchy.

Unit T 5
Strategic Games and Nash Equilibrium Strategic games: examples
Nash equilibrium: concept and examples Best response functions
Dominated Actions Symmetric games an d symmetric equilibriaHumanities
and Social Sciences Pre -requisites: Mathematics Additional Reading:
Mi croeconomic theory CoordinatorsBertrandos
Electoral Competition War ofAttrition Auctions Accident LawsMixed
Strategy Nash Equilib rium Introduction Strategic games with
randomisation Mixed strategy Nash equilibrium: concept and examples
Domi nat ed Actions For mati on of Pl ayer s
induction,Extensive Games and Nash Equilibrium Stackelberg model of
duopoly markets Ultimatu m game

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other teq
3. Students are expect to understand the restrictions in use of this subject




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech8 ™ Sem Branch :- Civil Engineering
Subject: - Supply Chain Management - Planning Code: -BT8425
Total Theory Periods: - 40 Total Tutorial Periods: 10
Total marks in end semester Exam: 100

Minimum Number of Class test to be conducted: 02

Course Objectives:

1. Make student understand the subject and its uses in engineering

2. Tomake students understand the basics and utilize them according to modern needs

3. To make students learn the problems faced while using this subject and how to prevent those problet

Unit 1
Building blocks of a supply chain network. Bus iness processes in supply
chains. Types of supply chains and examples. Strategic, tactical, and



operational decisions in supply chains. Supply chain performance
measures. Supply chian inventory management. Newsboy, Base - stock,
and (Q,r) models, multi -echelon supply chains, bullwhip effect.
Performance modeling of supply chains using

Unit 2

Markov chains and queueing networks. Mathematical programming
models for supply chain planning, design, and optimization. Best practice

supply chain solutions. Internet -enabled supply chains: e -marketplaces,

e-procurement, e -logistics, e -fulfillment, customer  relationship
management, web ser vices, Rosettanet, ERP and supply chains, supply
chain automation, and supply chain integration.

Unit 3
Introduction to Supply Chain Management and Supply Chain Strategy,
Supply Chain Performance Metrics and Drivers and Seven -Eleven Japan

Case Analysis, Distribution Network in a Supply Chain and Network
Design, Case Analysis and Global Supply Chain Networks, Demand
Forecasting and Aggregate Planning, Logistics and Managing
Transportation, Sourcing and Coordination in a Supply Chains, Bullwhip

effect, Barilla Case Study,

Unit 4
Introduction, Achieving a Strategic Fit, SCM Metrics/Drivers and
Obstacles, Distribution network in a SC. Network design. Network design
in an uncertain environment, Briefly Transportation, Aggregate planning,
Consumer Electronics (CE) Supply Chain, Planning Supply and Demand.
Case study: Restructuring GM. Read GMO0s Res
page, Inventory planning with known demand.

Unit 5

Inventory planning with uncertain demand, Product ava ilability with
uncertain demand. Case study: Cathay Pacific Spare Parts. Prepare the

case ,Sourcing and contracts in SC 0 for more takeNew product/model
introduction, Case study: Sport Obermeyer Ltd. Prepare the case,
Coordination in a SC. Value of and dis tortion of information: Bullwhip
effect, Green Supply Chains. (b) Global Supply Chains

Course Outcomes:

1. Students are expected to understand to learn the subject well and use it in practicality

2. Students are expected to understand the need of this subject and can manage to use it with other tech
3. Students are expected to understand the restrictions in use of this subject




MATS UNIVERSITY
GULLU, ARANG, RAIPUR

Semester : B.Tech8 ™ Sem Branch :- Civil Engineering

Subject: - Computational Structural Analysis and Design Lab Code: -BT873

Total Theory Periods: - 40 Total Tutorial Periods: 10
Experiments to be performed (Min 10 experiments):

1. Details of reinforcement in a simply supported RCC beam (singly
reinforced) with the given design data regarding the size and number
of bars, stirrups their size and spacing.

2. Details of reinforcement in a simply supported RCC beam (doub ly
reinforced) with the given design data regarding the size and number
of bars, stirrups their size and spacing.

3. Details of reinforcement in a simply supported RCC beam (T section)
with the given design data regarding the size and number of bars,
stirr ups their size and spacing.

4. Details of reinforcement in a one way slab with the given design
data regarding the size and number of bars, their size and spacing.

5. Details of reinforcement in a two way slab with the given design
data regarding the siz e and number of bars, their size and spacing.



6. Details of reinforcement in a stair case with the given design data
regarding the size and number of bars, their size and spacing.

7. Details of reinforcement for a RCC rectangular column with
isolated foo ting.

8. Details of reinforcement for a RCC circular column with isolated
square footing.

9. Detailing of Combined footings.

10. Detailing of Retaining walls.

11. Detailing for Water Tanks.

12. Detailing for R.C.C. slab Bridge.

13. Detailing for R.C. C. T-Beam Bridge.

14. Detailing for Prestressed Concrete Girder.

15. Bar bending schedules for few of the above items.

Field Visit (Minimum 3 times):

Study of complete standard drawing:
1. Multistoried building

2. Bridge

3. Water tank

List of Equipments / Machine Required:
1. List of Equipments T Not Required



