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SNo | Subject Name Cat. | L P | Internal | External | Total | Credits
| Code Marks Marks | Marks
1 Functional English HS 4 - 40 60 100 3
2 Engineering Mathematics BS 3 - 40 60 100 3
3 Mathematical Methods BS 3 - 40 60 100 3
4 Engineering Chemistry BS 3 - 40 60 100 3
5 Programming with C ES 3 - 40 60 100 3
6 Professional Ethics, Values & - i ] %0 - 100 g
Patents
. Basic Communication Skills - ) 3 Y - - 5
Lab
8 Engineering Chemistry Lab BS - 3 25 50 75 2
9 Computer Programming Lab ES - 3 25 50 75 2
TOTAL 20 9 315 510 825 24
HS: Humanities and Social Sciences
ES: Engineering Sciences
BS: Basic Sciences
PC: Professional Course
PE: Professional Elective
OE: Open Elective
PW: Project Work
MC: Mandatory Course (No Credits)
L: Lecture
T: Tutorial
P: Practical
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PROGRAMMING WITH C
(Common to ECE,EEE,CIVIL and Mechanical)

COURSE OBJECTIVE:

e To gain experience about structured programming
* To help students to understand the implementation of C language
e To understand various features in C

COURSE OUTCOME:

CO1: Study and Understand basics of computer Hardware and Software.

CO2: Study, Analyze and Understand logical structure of computer programming and different
constructs to develop programs in C language.

CO3: Understand and Analyze simple data structures and use of pointers and dynamic memory
allocation technique.

CO4: Create files and apply file I/O operations.

UNIT - I:

INTRODUCTION: Computer systems, Hardware and Software Concepts,

PROBLEM SOLVING: Algorithm / Pseudo code, flowchart, program development steps,
computer languages: machine, symbolic and high-level languages, Creating and Running
Programs: Writing, Editing(vi/emacs editor), Compiling( gcc), Linking and Executing in under
Linux.

BASICS OF C: Structure of a C program, identifiers, basic data types and sizes. Constants,
Variables, Arthmetic , relational and logical operators, increment and decrement operators,
conditional operator, assignment operator, expressions, type conversions, Conditional
Expressions, precedence and order of evaluation, Sample Programs.

UNIT - II:

SELECTION ~ MAKING DECISION: TWO WAY SELECTION: if-else, null else, nested
if, examples, Multi-way selection: switch, else-if, examples.

ITERATIVE: loops- while, do-while and for statements, break, continue, initialization and
updating, event and counter controlled loops, Looping applications: Summation, powers,
smallest and largest.

ARRAYS: Arrays- concepts, declaration, definition, accessing elements, storing elements,
Strings and String Manipulations, 1-D arrays, 2-D arrays and character arrays, string
manipulations, Multidimensional arrays, array applications: Matrix operations, checking the
symmetricity of a Matrix.

STRINGS: concepts, c strings.

UNIT - III:
FUNCTIONS MODULAR PROGRAMMING: Functions, basics, parameter passing, storage
classes extern, auto, register, static, scope rules, block structure, user defined functions, standard

library functions, recursive tions, Recursive solutions for fibonacci series, towers of Hanoi,
header files, C Preprocessoffekample ¢ programs, Passing 1-D arrays, 2-D arrays to"fnctions.
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UNIT -1V

POINTERS: pointers- concepts. initialization of pointer variables. poimters and function
arguments, passing by address- dangling memory, address arithmetic. character pomters and
functions, pointers 1o pointers, pointers and multi-dimensional arrays, dynamic memory
management functions, command line arguments

UNIT - V:

ENUMERATED, STRUCTURE AND UNION TYPES: Derived types -structures-
declaration, definition and initialization of structures, accessing structures, nested structures,
arrays of structures, structures and functions, pointers to structures, self-referential structures,
unions, typedef, bit-fields, program applications.

UNIT - VI:
FILE HANDLING: Input and output- concept of a file, text files and binary files, Formatted
1/0, File I/O operations, example programs.

TEXT BOOKS:

1. Programming in C, Reema Thareja, OXFORD.
2. The C programming Language by Dennis Richie and Brian Kernighan 2™ ed..

REFERENCE BOOKS:

1. Programming in ANSI C, Dr.E.Balaguruswamy, Tata McGraw-Hill Education.

2. Problem Solving and Program Design in C, Hanly, Koffman, 7" ed, PEARSON.

3. C Programming, A Problem Solving Approach, Forouzan, Gilberg, Prasad, CENGAGE.
4. Programming in C, Second Edition by Ashok N.Kamthane, Pearson.
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COMPUTER PROGRAMMING LAB '
(Common to ECE,EEE,CIVIL and Mechanical)

COURSE OBJECTIVE:

The purpose of this course is to introduce to students to the field of language. The students will
be able to enhance their analyzing and problem solving skills and use the same for writing
programs in C.

COURSE OUTCOMES:

e After completion of this C Programming Lab, students should be able to:

 : Study, analyse and understand logical structure of computer programming and different
constructs to develop programs in C Language.

e Know how to write, compile and debug programs in C Language.

e Understand and analyse data types, typecasting and operator precedence.

* Analyse the use of conditional and looping statements to solve problems associated with
conditions and repetitions. ’

* Explain and analyse simple data structures, use of pointers and dynamic memory
allocation techniques.

¢ Summarize the role of functions involving the idea of modularity, know how to create
files and apply file I/O operations.

SYLLABUS:

EXERCISE 1:

a) Write an Algorithm, Flowchart and Program to calculate the area of triangle using the
formula Area = (s (s-a) (s-b) (s-c)) 1/2 where s= (a+b+c)/2.

b) Write an Algorithm, Flowchart and Program to find the largest of three numbers using
ternary operator.

¢) Write an Algorithm, Flowchart and Program to swap two numbers without using a
temporary variable.

EXERCISE 2:

a) Write a C program to find the roots of a quadratic equation.

b) Write a C program, which takes two integer operands and one operator form the user,
performs the operation and then prints the result. (Consider the operators +,-.*, /, % and
use Switch Statement).

EXERCISE 3:

a) Write a C program to find the sum of individual digits of a positive integer and find the
reverse of the given number.

b) Write a C program to ?erate all the prime numbers between 1 and n, where n is a value

supplied by the user. %"
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EXERCISE 4:

a) Write a C Program to print the multiplication table of a given number n up 1o a given
value, where n is entered by the user.

b) Write a C Program to enter a decimal number. and calculate and display the binary
equivalent of that number.

¢) Write a C Program to check whether the given number is Armstrong number or not.

EXERCISE 5:

a) Write a C program to interchange the largest and smallest numbers in the array.
b) Write a C program to input two m x n matrices, check the compatibility and perform
addition and multiplication of them.

EXERCISE 6:

a) Write a C Program to find both the largest and smallest number of an array of integers
b) Write a C Program to find transpose of a matrix.

EXERCISE 7:

Write C programs that use both recursive and non-recursive functions for the following
a) To find the factorial of a given integer.
b) To find the GCD (greatest common divisor) of two given integers.

EXERCISE 8:

Write a C Program for the following.
a) To find Fibonacci sequence
b) Write C programs illustrating call by value and call by reference
concepts.

EXERCISE 9:

Write C Programs for the following string operations without using the built in functions - to
concatenate two strings

a) To append a string to another string

b) To compare two strings

EXERCISE 10:

Write C Programs for the following string operations without using the built in functions
a) To find the length of a string
b) To find whether a given string is palindrome or not

EXERCISE 11:

Write a C program that uses functions to perform the following operations:
a) To insert a sub-string in to given main string from a given position.
b) To delete n Characters from a given position in a given string.
¢) Toreplace a character of string either from beginning or ending or at a specified

location. %
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ENERCISE 12:
a)  Write a C program to implement a linear search.
b) Write a C program to implement binary scarch
¢) Write a C program to implement sorting of an array of elements.

EXERCISE 13:
a) Write C Program to reverse a string using pointers
b) Write a C Program to compare two arrays using pointers

¢) Write a C program to swap two numbers using pointers
EXERCISE 14:

Examples which explores the use of structures, union and other user defined variables

EXERCISE 15:

a) Write a C program which copies one file to another.
b) Write a C program to count the number of characters and number of lines in a file.

¢) Write a C Program to merge two files into a third file. The names of the files must be
entered using command line arguments.

TEXT BOOKS:

1. Programming in C, Reema Thareja, OXFORD .
2. The C programming Language by Dennis Richie and Brian Kernighan 2 ed..

REFERENCE BOOKS:

1. Programming in ANSI C, Dr.E.Balaguruswamy, Tata McGraw-Hill Education.

2. Problem Solving and Program Design in C, Hanly, Koffman, 7 ed, PEARSON.

3. C Programming, A Problem Solving Approach, Forouzan, Gilberg, Prasad, CENGAGE.
4. Programming in C, Second Edition by Ashok N.Kamthane, Pearson.
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I B. Tech. - 11 SEMESTER

S.No Subject Name Cat. | L | T | P | Internal | External | Total | Credits
Code Marks Marks | Marks

] Interactive English HS | 4 | - | - 40 60 100 3

2 | Engineering Physics BS | 3 |1]- 40 60 100 3
Integral Transforms & Vector

3 BS | 3 |1]- 40 60 100 3
Calculus

4 | Engineering Mechanics ES 301 - 40 60 100 3

5 | Engineering Drawing ES 1 | -4 40 60 100 3

6 | Environmental Studies ES 4 | - | - 40 60 100 >
Enhancing Communication

7 BS - -3 25 50 75 2
Skills Lab

8 | Engineering Physics Lab BS -1 - 13 25 50 75 2

9 | Engg Work Shop ES -1 -3 25 50 75 2

TOTAL 18 | 3 |13 315 510 825 24
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ENGINEERING MECHANICS
( Common to ME,CE STUDENTYS)

COURSE OBJECTIVES:

The course is mainly intended
¢ To impart the basic concepts and fundamentals of Engineering Mechanics and the
principles of various force systems under static and dynamic conditions

e To develop the problem solving skills of engineering mechanics essential for mechanical
engineering

COURSE OUTCOMES:

At the end of this course student will acquire ability to

e Determine the resultant of the given force systems.

e Construct free body diagrams and develop equilibrium equations.

* Understand the concepts of friction and to apply in real life problems.

e Determine the centroid, center of gravity and Moment of Inertia of areas, bodies and
composite sections.

e Understand the dynamic analysis of rigid body motion and analyze the dynamic
equilibrium of moving bodies

e Apply the work-energy principle to particles and connected systems

UNIT - I:

Introduction to Engineering Mechanics-Basic concepts

RESULTANT OF COPLANAR CONCURRENT FORCE SYSTEM: Parallelogram law,
Graphical method, Method of resolution.

EQUILIBRIUM OF FORCE SYSTEMS: Free body diagrams, Equations of Equilibrium for
coplanar concurrent force system, Lami‘s theorem.

MOMENTS: Moment of Force and its Applications, Principle of moments — Couples and
Resultant of Force Systems.

UNIT - II:

FRICTION: Introduction, Classification of friction, Laws of Friction, Coefficent of Friction,
Angle of Friction, Angle of Repose, Frictional Forces on moving bodies, Wedge friction, Ladder
friction.

UNIT - III:

CENTROID: Centroids of simple figures (from basic principles)-Centroids of composite
figures, Centre of Gravity: Centre of Gravity of simple body (from basic principles), Centre of
gravity of composite bodies, pappus theorem.

UNIT -IV:
AREA MOMENTS OF INERTIA: Definition, Radius of gyration, Parallel axis theo%ﬁ/

perpendicular axis theorem, ments of Inertia of composite figures, polar moment of Inertia.
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UNIT -V

MASS MOMENT OF INERTIA: Moment of Inertia of Rigid body-Moment of Inertia from
basic principles-Slender bar, Rectangular Plate, Circular Plate. Moment of Inertia of 3D Bodies
Cone, Solid Cylinder, Solid Sphere.

UNIT - VI:

KINETICS: Analysis as a particle, Newton‘s laws of motion, D*Alembert‘s principle —simple
applications- analysis as a rigid body in translation-fixed axis rotation-Simple applications.
WORK-ENERGY METHOD: Equations for Translation, work-Energy applications to particle
motion, connected system-Impulse momentum method-simple applications.

TEXT BOOKS:

1. Engg. Mechanics by S.Timoshenko & D.H.Young., 4th Edn - ,Mc Graw Hill
publications.
2. Engg. Mechanics by S.S. Bhavikatti-New age publications

REFERENCES:

1. Engineering Mechanics by Fedinand . L. Singer , Harper — Collins.
2. Engineering Mechanics by A.K.Tayal-Umesh Publications.
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— ENGINEERING DRAWING

(COMMON TO ME, CE STUDENTS)
(NOTE: USE I°" ANGLE PROJECTION ONLY)

COURSE OBJECTIVES:

The course is mainly intended to
 Impart basic knowledge and skills required to prepare engineering drawing which is an
universal language of engineers for communication, designing and production
¢ Get enhanced imagination capacity, visualize and communicate geometrical elements
e Understand the fundamentals of geometry like engineering curves, planes, solids,
sections, developments & isometric views and its applications in design and
manufacturing of various engineering components

COURSE OUTCOMES:

At the end of this course student will acquire ability to
* Apply principles of drawing to represent dimensions of an object and use the different
types of scales for drawing of various sizes of engineering curves
* Draw various polygons and conic sections of Ellipse, Parabola and Hyperbola

* Draw different orientations of points, lines, planes and solids with reference to principal
planes.

¢ Understand Development of surfaces and their representation
* Draw orthographic views (2D) from the given isometric view (3D) and vice versa

UNIT - I:

INTRODUCTION TO ENGINEERING DRAWING: Importance, construction of regular
polygons. Conic sections: Construction of Ellipse, parabola & Hyperbola by general Method,
ellipse by others methods- Arcs of circles Method, Concentric Circles Method and Oblong
Method. Scales: Representation fraction-Construction of plain, diagonal and vernier scale.

UNIT - II:

ORTHOGRAPHIC PROJECTIONS: Principle of orthographic projections, projections, of
points. Projection of Straight lines: parallel to both the planes, parallel to one plane and inclined
to the other plane.

UNIT - III:
Projection of Straight lines inclined to both the planes, determination of true length, angles of
inclination and Traces.

UNIT - IV:
PROJECTIONS OF PLANES: regular planes perpendicular/parallel to one plane and inclined
to the other reference plane; inclined to both the reference planes.

UNIT - V:
PROJECTIONS OF SOLIDS: p

the planes DEVELOPMENT O
Cone. R ———

isms, pyramids, cones and cylinders with the axisfinclined foone of



UNIT - Vi
Conversion of isometric views 1o orthographic views; Conversion orthographic views 1o
ISOMELric Views

TEXT BOOKS:

1. Engineering Drawing by N.D. Butt, Chariot Publications
2. Engineering Drawing by K.L.Narayana & P. Kannaiah, Scitech Publishers.
3. Engineering Graphics by PI Varghese, McGrawHill Publishers

REFERENCE BOOKS:

1. Engineering Graphics for Degree by K.C. John, PHI Publishers
2. Engineering Drawing by Agarwal & Agarwal, Tata McGraw Hill Publishers
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ENIGINEERING \’\’Olil\’SHOP
(COMMON TO ME,CE STUDENTS)

COURSE OBJECTIVES:

e To impart knowledge to students to develop their technical skill sets for creating entities
from raw material.

¢ To give hands on training and practice to students for use of various tools, devices,
machines.

e To develop ability of students to understand, plan and implement various processes and
operations to be performed on the raw material to create object of desired shape and size.

COURSE OUTCOMES:

e Thorough knowledge of various tools, machines, devices used in engineering practice for
creating objects from material.

e Thorough knowledge of carrying out various operations in basic engineering shops.

e Ability of interpretation of job drawing, application of processes and operations to
produce basic components from raw material.

LIST OF EXPERIMENTS:

TRADES FOR EXERCISE:

CARPENTRY

1. Cross-Lap joint

2. Dove tail joint

3. Mortise & Tenon joint
FITTING

1. V-fit

2. Square fit

3. Dovetail fit
TINSMITHY

1. Funnel

2. Square box without lid

3. Tapper tray
HOUSE WIRING

1. Two lamps series connection & parallel connection
2. Fluorescent Tube Wiring & Stair Case Wiring
TRADES FOR DEMONSTRATION

BLACK SMITHY |
1. S-Hook 4
2. Round rod to square rod , pripgigal
9 4 p % i J g s
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“ WELDING
. Lap Jomt
2. Butt Jomt

TEXT BOOKS:

I. K.C. John, -Mechanical Workshopl 2nd Edn., PHI,2010.
2. Kannaiah P. & Narayana K. C., "Manual on Work Shop Practice", Scitech Publications,
Chennai, 1999.

REFERENCE BOOKS:
1. Hajra Choudary, -Elements of Workshop Technology-Vol. 1, Asian Publishers, 6" Edn.,
1993.

2. G.S. Sawhney, -Mechanical Experiments and Workshop Practicell, I.K.International
Publishing House, New Delhi, 20009.
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DEPARTMENT OF CIVIL ENGINEERING

II BTECH -1 SEMESTER COURSE STRUCTURE

Cat.

Internal

External

Total

S.No Subject Name Code L|T| P Marks Marks | Marks Credits
1 Probability& statistics BS | 3 |1]| - 40 60 100 3
5 Bm]dl.ng materla]s and pCc | 4| -] - 40 60 100 3

construction
3 B}nld_mg planning and PC 1l a 40 60 100 3
drawing
4 Surveying —I PC | 3 | 1| - 40 60 100 3
5 Fluid mechanics ES | 3]11]| = 40 60 100 3
6 Mechanics of solids ES 301 - 40 60 100 3
7 Surveying Laboratory-I PG - -1 3 25 50 75 2
? Mech.amc. of solids ES I 25 50 75 )
Laboratory
Verbal Ability
9 (Mandatory Non Credit Course) ML 2 : ) ) ) ) )
TOTAL 20 (4 |10 290 460 750 22
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PROBABILITY AND STATISTICS

(CIVIL)
COURSE OBJECTIVES:
To acquaint students with the fundamental concepts of probability and statistics and to
develop an understanding of the role of statistics in engineering.

COURSE OUTCOMES:

Upon Successful completion of the course, the students are able to

e Understand the elementary concepts and techniques of probability, random variables.

e Apply the different kind of distributions and forming the movement generating.

e Understand the means of the population distributions, sampling distributions and the
different kinds of esti

e Identify the proper test statistics to test the hypothetical data by Tests of Hypothesis.

e Select suitable curves for fitting the data that available and form the correspond equations
by using different types of correlation and Regression.

e Apply Statistical Quality controlling methods to given data.

UNIT-I:

PROBABILITY, RANDOM VARIABLES, DISTRIBUTIONS:

Sample Spaces and Events , Probability ,The Axioms of Probability , Some Elementary
Theoromes , Conditional Probability, Bayes‘ Theorom, Random Variables, The Binomial
Distribution, The Mean and the Variance of a Probability Distribution, The Poisson
Approximation to the Binomial Distribution, Continuous Random Variables.

UNIT-II:

CONTINUOUS DISTRIBUTIONS & MOMENT GENERATING FUNCTION

The Normal Distribution, The Normal Approximation to the Binomial Distribution, The
Gamma Distribution, The Weibull Distribution. Introduction, Moments, Moment generating
function, Characteristic Function.

UNIT-III:

SAMPLING DISTRIBUTIONS:

Populations and samples, Sampling distribution of the mean(c known),Sampling distribution
of the mean(c unknown), Sampling distribution of the variance ,Point Estimation, , Interval
Estimation.

UNIT-IV:

TESTS OF HYPOTHESIS

Tests of Hypotheses (Introduction), Null hypotheses and tests of hypothesis, hypothesis
concerning one mean, inference concerning two means, hypothesis concerning one variance,
hypothesis concerning two variances, Hypotheses concerning one Proportion, Hypotheses

" §
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concerning several Proportions, goodness of fit.
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UNIT-V: CURVE FITTING, CORRELATION AND REGRESSION

Introduction, Fitting a straight line, second degree curve, exponential curve, power curve by
method of least squares. Types of correlation, coefficient of correlation, rank correlation.
Regression- regression equations.

UNIT-VI: STATISTICAL QUALITY CONTROL METHODS
Quality Control — control charts for measurements ,control charts for attributes, tolerance
limits.

TEXT BOOKS:

1. Miller and John E.Freund, -Probability and Statistics for Engineersll, Seventh edition,
Pearson education, Prentice Hall of India,2005.

2. K. Murugesan,P .Gurusamy, Probability, Statistics and Random Processes ,Anuradha
Publications

REFERENCES:

1. S.C. Gupta and V.K. Kapoor, “Fundamentals of Mathematical Statistics”, Ninth Revised
Edition , Sultan Chand & Sons Educational Publishers, 2007.

2. Probability and Statistics for Engineers and Scientists: Ronald E.Walpole, Sharon L.
Mayers and Keying Ye: Pearson

3. Kreyszig E, "Advanced Engineering Mathematics", 8" Edition. John Wiley, Singapore,
2001.

4. S.C. Gupta and V.K. Kapoor, “Fundamentals of Mathematical Statistics”, Ninth Revised
Edition, Sultan Chand & Sons Educational Publishers, 2007.
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BUILDING MATERIALS & CONSTRUCTION

COURSE OBJECTIVES:
» Inrecognizing the good materials to be used for the construction work.
o Insupervision of different types of masonry.
+ Inselection of materials, design and supervision of suitable type of floor and roof.
 In Select suitable materials for buildings and adopt suitable construction techniques
o In Effectively deals with the types of form work and rehabilitation work of building.
 In investigation of soil condition, Deciding and design of suitable foundation for different
structures

COURSE OUTCOMES:

After successful completion of the course, the student will able to:

Students will be able to get knowledge about various building materials.

Students can select required masonry work and bond for the construction.

Students will gain knowledge regarding acoustics of building.

Students are able to know how to use the form work, scaffolding before and after
construction, design of suitable foundation for different structures

UNIT-I: STONES, BRICKS AND TILES:

Properties of building stones — relation to their structural requirements, classification of stones —
stone quarrying — precautions in blasting, dressing of stone, composition of good brick earth,
various methods of manufacturing of bricks. Characteristics of good tile — manufacturing
methods, types of tiles. Uses of materials like Aluminium, Gypsum, Glass and Bituminous
materials — their quality.

UNIT- II: MASONRY:

Types of masonry, English and Flemish bonds, Rubble and Ashlar Masonry. Cavity and
Partionwalls

WOOD: Structure — Properties- Seasoning of timber- Classification of various types of woods
used in buildings- Defects in timber. Alternative materials for wood — Galvanized Iron, Fiver —
Reinforced Plastics, Steel, Aluminium.

UNIT- III: LIME AND CEMENT:

Various ingredients of lime- constituents of lime stone classification of lime- various methods of
manufacture of lime.

CEMENT: Portland cement- Chemical Composition — Hydration, setting and fineness of
cement. Various types of cement and their properties. Various field and laboratory tests for
Cement. Various ingredients of cement concrete and their importance — various tests for
concrete.

UNIT- IV: BUILDING COMPONENTS:

Lintels, arches, vaults, stair cases — types. Different types of floors — Concrete, Mosaic, Terrazzo
floors, Pitched, flgff rpofs. Lean to roof, Coupled Roofs. Trussed roofs — King and Queen post
Trusses. R.C.C R%Madras Terrace and Pre-fabricated roofs. /

FRING COLLEGE
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UNIT-V: FINISHINGS:

Damp Proofing and water proofing materials and uses — Plastering Pointing, white washing and
distempering.

PAINTS: Constituents of paint — Types of paints — Painting of new/old wood- Varnish. Form
Works and Scaffoldings.

UNIT- VI: FOUNDATION:
Function and requirements of good foundation, types of foundation, introduction to spread
combined, strap, mat and pile foundation

2

TEXT BOOKS:
1. S.S. Bhavikatti, ~-Building Materials” , Vices publications House private ltd.

2. S.S. Bhavikatti, ~Building Construction| Vices publications House private Itd.
3. B.C. Punmia, Laxmi “Building Materials” Publications private ltd.
4. B.C. Punmia, Laxmi -Building Construction| by Publications (p) Itd Sushil Kumar
s
REFERENCES:

. S.K.Duggal, “Building Materials” New Age International Publications.

2. P.C.Verghese, “Building Materials” PHI learning (P) Itd.

3. M.L.Gambhir, “Building Materials”, Tata McGraw Hill Publishing Co. Ltd. New Delhi.
4. P.C.Verghese, “Building construction”, PHI Learning (P) Ltd.
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BUILDING PLANNING & DRAWING
COURSE OBJECTIVES:

¢ To give knowledge about various building elements and their specifications.

* Presents the basics of planning strategies, building bye laws and acoustics of building
e To draw conventional signs, symbols of materials and building services.

e To draw plan, section and elevations of buildings and various building components.

COURSE OUTCOMES:
By the end of this course students will be able to:
e Plan a building following building rules and bye laws aesthetically
e Various conventional signs, symbols of materials and building services.
e Draw the doors, windows & stair cases
* Drawing plan, section and elevations of buildings and various building components

UNIT-1: BUILDING BYELAWS AND REGULATIONS:

Introduction- terminology- objectives of building byelaws- floor area ratio, floor space index-
principles under laying building bye laws- classification of buildings- open space requirements
— built up area limitations- height of buildings— lightening and ventilation requirements.
Directions and their characteristics.

UNIT- II: RESIDENTIAL BUILDINGS:
Minimum standards for various parts of buildings- requirements of different rooms and their
grouping- characteristics of various types residential buildings.

UNIT- III: PUBLIC BUILDINGS:
Planning of educational institutions, Hospital, dispensaries, office buildings, banks, industrial
buildings, hotels & motels, buildings for recreation.

UNIT-IV: SIGN CONVENTIONS AND BONDS:

Brick, stone, plaster, sand filling, concrete, glass, steel, cast, iron, copper alloys, aluminium
alloys etc., lead, zinc, tin etc., earth, rock, timber and marbles. English bond and Flemish bond-
odd and even courses for one, one-half, two and two & half brick walls in thickness at the
Jjunction of a corner.

UNIT-V: DOORS, WINDOWS, STAIR CASES AND ROOFS:
Panelled door, panelled and glassed door, glassed windows, panelled windows, dog legged stair
case, open well stair case, foundation, steel roof, Sloped and flat roof buildings: drawing

Plans, Elevations and Cross sections of given sloped Roof Buildings.

UNIT VI: PLANNING AND DESIGNING OF BUILDINGS:
Drawing the Plan, Elevation and sections of a Residential & Public buildings from the given line

'.‘”"}-b‘ (/“ :
e d § A ‘iij
AN A

~5lfiG COLLEGE
Uz)

A 522 601
Cuntur (List), A.R.




DEPARTMENT OF CIVIL ENGINEERING

B T T T A S A B O T T P B 0 e L R L T A T S A T S A T N S R A A S aain:

TEXT BOOKS:

1. Y.S. Sane,|Planning and Design of buildingsl.

2. Gurucharan Singh and Jagadish Singh, -Planning, designing and schedulingl|

3. M. Chakravarthi, ~Building planning and drawingl.

4. _A* Series & _B* Series of INTU Engineering College, Anantapur.

5. Dr. N. Kumara Swamy & A. Kameswararao-Building planning and drawingCharotar.

REFERENCES:
1.Shah and Kale. -Building drawing”.

FINAL EXAMINATION PATTERN:

The end examination paper should consist of Part A and Part B. Part A consists of five questions
in planning portion out of which three questions are to be answered. Part B should consist of two
questions from drawing part out of which one is to be answered in drawing sheet. Weight age for
Part — A is 60% and Part- B is 40%.
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SURVEYING-I

COURSE OBJECTIVES:

This course will enable students to:

e Understand the classifications and its basic principles of surveying.

¢ Learn the measurement of horizontal distances by chaining/taping and concepts of chain
surveying.

e Employ conventional surveying data capturing techniques and process the data for
computations.

e Analyze the obtained spatial data for draw contours and preparation of maps.

COURSE OUTCOMES:
After a successful completion of the course, the student will be able to:

e Possess a sound knowledge of fundamental principles of surveying.

e Measurement of vertical and horizontal distances to arrive at solutions to basic surveying
problems.

e Understand the computations of linear and angular dimensions to arrive at basic
surveying problems

e Analyze the obtained spatial data to draw contours and preparation of maps by plane
table surveying.

UNIT-1: INTRODUCTION:

Definition of Surveying, Classification of Surveys, Uses of Surveying Units of Measurements,
Map & Classification, Survey of India topographical Maps and their numbering, Basic principles
of surveying, Errors, Classification, Precision and accuracy.

MEASUREMENT OF HORIZONTAL DISTANCES:

Chain and types, Tape and types, EDM devices, Ranging of lines, Direct and Indirect
measurement of distances over sloping grounds, Chain and Tape corrections - Numerical
problems.

UNIT-I1I: CHAIN SURVEYING:

Accessories required, Selection of stations and lines, Offsets and types, Setting out of right
angles, Working principle and use of optical square, prism square, cross staff, Linear methods of
setting out right angles, Booking of chain survey work, Field book, entries, conventional
symbols, Obstacles in chain survey, Numerical problems, Errors in chain survey and precautions
to be taken.

UNIT-III: INTRODUCTION TO COMPASS SURVEYING:

Meridians and bearings, Principle, working and use of - Prismatic compass, Surveyor‘s compass,
Magnetic bearing, true bearings, WCB and Reduced bearing. Dip and Declination, Accessories
required for compass surveying.

TRAVERSE - closed and open traverse, Computation of bearings of legs of closed traverse
given the bearing of one of the legs, Computation of included angles given the bearings of legs
of a closed traversey Gompass Traversing Local attraction, determination and corrections,
Dependent and ind%%qwo-ordinates, Checks for closed traverse and determinati

e
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closing error and its direction, Bowditch's graphical method of adjustment of closed traverse,
Bowditch®s rule and transit rule, Omitted measurements (Only Length and corresponding
bearing of one line).

UNIT-1V: LEVELLING:

Principles and basic definitions, Fundamental axes and part of a dumpy level, Types of
adjustments and objectives, Temporary adjustments of a dumpy level, Sensitiveness of bubble
tube, Curvature and refraction correction, Type of levelling, Simple levelling, Reciprocal
levelling, Profile levelling, Cross sectioning, Fly levelling, Booking of levels, Rise and fall
method and Height of instrument method, comparison Arithmetic checks, Fly back levelling,
Errors and precautions.

UNIT-V: CONTOURING:

Contours and their characteristics, Methods of contouring, direct and indirect methods,
Interpolation techniques, Uses of contours, Numerical problems on determining inter-visibility,
Grade contours and uses.

UNIT-VI: PLANE TABLE SURVEYING:

Plane table and accessories, Advantages and limitations of plane table survey, Orientation and
methods of orientation, Methods of plotting — Radiation, Intersection, Traversing, Resection
method, Two point and three point problems, Solution to two point problem by graphical
method, Solution to three point problem Bessel‘s graphical method, Errors in plane table survey.

TEXT BOOKS:

1. B.C. Punmia, “Surveying Vol.1”, Laxmi Publications pvt. Ltd., New Delhi — 2009.

2. S.K. Duggal, “Surveying Vol.1”, Tata McGraw Hill Publishing Co. Ltd. New Delhi. — 2009.
3. K.R. Arora, -Surveying Vol. 1l Standard Book House, New Delhi. — 2010

REFERENCES:
1. R Subramanian, -Surveying and Leveling, Second edition
Delhi
2. KanetkarTPandSVKulkarni,-Surveying and Leveling Part]”,PuneVidyarthi GrihaPrakashan,
1988
3. A. Bannister, S. Raymond , R. Baker, -Surveyingl, Pearson, 7th ed., New Delhi.

2
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FLUID MECHANICS

COURSE OBJECTIVES:
e The Fundamental properties of fluids and its applications.
Hydrostatic laws and application to practical problem solving.
Principles of Kinematics and Hydro-Dynamics for practical applications
Basic design of pipes and pipe networks considering flow, pressure and its losses.
The basic flow rate measurements

COURSE OUTCOMES:
e Possess a sound knowledge of fundamental properties of fluids and fluid continuum
e Compute and solve problems on hydrostatics, including practical applications
e Apply principles of mathematics to represent kinematic concepts related to fluid flow
e Apply fundamental laws of fluid mechanics and the Bernoulli‘s principle for practical
applications, discharge through pipes and over notches and weirs.

UNIT-1: FLUIDS & THEIR PROPERTIES:

Concept of fluid, Systems of units. Properties of fluid; Mass density, Specific weight, Specific
gravity, Specific volume, Viscosity, Cohesion, Adhesion, Surface tension& Capillarity. Fluid as
a continuum, Newton‘s law of viscosity (theory & problems).Capillary rise in a vertical tube and
between two plane surfaces (theory & problems). Vapour pressure of liquid, compressibility and
bulk modulus, capillarity, surface tension, pressure inside a water droplet, pressure inside a soap
bubble and liquid jet. Numerical problems.

UNIT-II: FLUID PRESSURE AND ITS MEASUREMENTS:

Definition of pressure, Pressure at a point, Pascal‘s law, Variation of pressure with depth. Types
of pressure. Measurement of pressure using simple, differential & inclined manometers (theory
& problems). Introduction to Mechanical and electronic pressure measuring devices.
HYDROSTATIC FORCES ON SURFACES: Definition, Total pressure, centre of pressure,
total pressure on horizontal, vertical and inclined plane surface, total pressure on curved
surfaces. Numerical Problems.

UNIT-11I: FUNDAMENTALS OF FLUID FLOW (KINEMATICS):

Introduction, methods of describing fluid motion. Velocity and Total acceleration of a fluid
particle. Types of fluid flow, Description of flow pattern. Basic principles of fluid flow, three-
dimensional continuity equation in Cartesian coordinate system. Derivation for Rotational and
irroational motion. Potential function, stream function, orthogonality of streamlines and
equipotential lines. Numerical problems on Stream function and velocity potential. Introduction
to flow net.

UNIT-1V: FLUID DYNAMICS:

Introduction, forces acting on fluid in motion. Euler‘s equation of motion along a streamline and
Bernoulli‘s equation. Assumptions and limitations of Bernoulli‘s equation. Modified Bernoulli‘s
equation. Problems on applications of Bernoulli‘s equation (with and without losses). Vortex
motion; forced vortex, 7 vortex, problems Momentum equation problems on pipe bends.

APPLICATIONS Intrpd wVentullmetel Orificemeter, Pitot tube. Numeric ems.
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UNIT-V: ORIFICE AND MOUTHPIECE:

Introduction, classification, flow through orifice, hydraulic coefficients, Numerical problems.
Mouthpiece, classification, Borda‘s Mouthpiece (No problems).

NOTCHES AND WEIRS: Introduction. Classification, discharge over rectangular, triangular,
trapezoidal notches, Cippoletti notch, broad crested weirs. Numerical problems. Ventilation of
weirs, submerged weirs.

UNIT-VI: FLOW THROUGH PIPES:

Introduction, major and minor losses in pipe flow. Darcy-Weisbach equation for head loss due to
friction in a pipe. Pipes in series, pipes in parallel, equivalent pipe-problems. Minor losses in
pipe flow, equation for head loss due to sudden expansion. Numerical problems. Hydraulic
gradient line, energy gradient line. Pipe Networks, Hardy Cross method, Numerical problems.

TEXT BOOKS:
1. Modi & Seth, “Fluid Mechanics, Hydraulic and Hydraulic Machines”, Standard book
house.

2. R.K. Bansal, “4 Text book of Fluid Mechanics and Hydraulic Machines”, Laxmi
Publications, New Delhi

3. S K SOM and G Biswas, ~Introduction to Fluid Mechanics and Fluid Machines”, Tata
McGraw Hill,New Delhi

4,

REFERENCES:
1. K Subramanya, “Fluid Mechanics and Hydraulic Machines”, Tata McGraw Hill
Publishing Co. Ltd.
2. Mohd.Kaleem Khan, “Fluid Mechanics and Machineryl, Oxford University Press
3. Victor L Streeter, Benjamin Wylie E and Keith W Bedford, -Fluid Mechanics”, Tata
McGraw Hill Publishing Co Ltd., New Delhi, 2008(Ed).
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MECHANICS OF SOLIDS

COURSE OBJECTIVES:
This course will enable students:
e To understand the basic concepts of the stresses and strains for different materials and
strength of structural elements.
e To know the development of internal forces and resistance mechanism for one
dimensional and two dimensional structural elements.
e To analyze and understand different internal forces and stresses induced due to
representative loads on structural elements.
e To analyze and understand principal stresses due to the combination of two dimensional
stresses on an element and failure mechanisms in materials.
e To evaluate the behavior of torsional members, columns and struts.

COURSE OUTCOMES:
After studying this course, students will be able to:
» Evaluate the strength of various structural elements internal forces such as compression,
tension, shear, bending and torsion.
e Suggest suitable material from among the available in the field of construction and
manufacturing
* Evaluate the behavior and strength of structural elements under the action of compound
stresses and thus understand failure concepts.
* Analyze and design the members subjected to torsion and design the structural elements
such as columns and struts.

UNIT-1: SIMPLE STRESSES AND STRAIN:

Introduction- Definition and concept of stress and strain- Hooke‘s law- Stress-Strain diagrams
for ferrous and non-ferrous materials - factor of safety, Elongation of tapering bars of circular
and rectangular cross sections, Elongation due to self-weight. Saint Venant‘s principle,
Compound bars, Temperature stresses, Compound section subjected to temperature stresses,
state of simple shear, Elastic constants and their relationship.

UNIT-II: COMPOUND STRESSES:

Introduction, state of stress at a point, General two dimensional stress system, Principal stresses
and principal planes. Mohrs circle of stresses

THEORIES OF FAILURE: Introduction, maximum principal stress theory (Rankine‘s theory),
Maximum shearing stress theory (Tresca‘s theory), Strain energy theory (Beltrami and Haigh),
and maximum strain theory (St. Venant‘s theory).

UNIT-III: SHEAR FORCE AND BENDING MOMENT IN BEAMS:

Introduction to types of beams, supports and loadings. Definition of bending moment and shear
force, Sign conventions, relationship between load intensity, bending moment and shear force.
Shear force and bending moment diagrams for statically determinate beams subjected to points
load, uniformly distributed loads, uniformly varying loads, couple and their combinations.
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UNIT-1V: BENDING AND SHEAR STRESSES IN BEAMS:

Introduction, pure bending theory, Assumptions, derivation of bending equation, modulus of
rupture, section modulus, flexural rigidity. Expression for transverse shear stress in beams,
Bending and shear stress distribution diagrams for circular, rectangular, _1¢, and _T* sections.

UNIT-V: COLUMNS AND STRUTS:

Introduction, short and long columns. Euler‘s theory; Assumptions, Derivation for Eulers
Buckling load for different end conditions, Limitations of Euler‘s theory. Rankine-Gordon‘s
formula for columns.

UNIT-VI: TORSION IN CIRCULAR SHAFT:
Introduction, pure torsion, Assumptions, derivation of torsion equation for circular shafts,
torsional rigidity and polar modulus Power transmitted by a shaft, combined bending and torsion.

THIN CYLINDERS: Introduction, Thin cylinders subjected to internal pressure; Hoop stresses,
longitudinal stress and change in volume.

TEXT BOOKS:
1. R.K.Rajput , -Strength of Materials”, S. Chand Publishing (6th Edition) (2015)
2. R K Bansal, “4 Textbook of Strength of Materials”, 4th Edition, Laxmi Publications, 2010
3. S.S. Rattan “Strength of Materialsl McGraw Hill Education (India) Pvt. Ltd., 2nd Edition
(Sixth reprint 2013).

REFERENCES:

1. Ferdinand P. Beer, E. Russell Johnston and Jr.John T. DeWolf “Mechanics of Materials”,
Tata McGraw-Hill, Third Edition, SI Units

2. D.H. Young, S.P. Timoshenko “Elements of Strength of Materials” East West Press Pvt. Ltd.,
5th Edition (Reprint 2014).

3. Egor P. Popov, “Mechanics of Material” Pearson; 2 edition (7 April 1976)
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SURVEYING LABORATORY-I

COURSE OBJECTIVES:
This course will enable students to:
« Apply the basic principles of engineering surveying and measurements
» Follow effectively field procedures required for a professional surveyor
» Use techniques, skills and conventional surveying instruments necessary for engineering
practice.

COURSE OUTCOMES:
After a successful completion of the course, the student will be able to:
o Apply the basic principles of engineering surveying and for linear and
angular measurements.
o Comprehend effectively field procedures required for a professional surveyor.
» Use techniques, skills and conventional surveying instruments necessary for engineering
practice.

LIST OF EXPERIMENTS:
1. a) To measure distance between two points by direct ranging
b) To set out perpendiculars at various points on given line using cross staff, optical
Square and tape - Setting out building plan
2. Setting out of rectangle, hexagon using tape/chain and other accessories.
- Measurement of bearing of sides of a closed traverse and adjustment of closing error by
Bowditch method and Transit method.
. To determine the distance between two inaccessible points using chain/tape and compass.
. To locate points using radiation and intersection method of plane table.
. To solve 3-point problem in plane using Bessel‘s graphical solution.
. To determine difference in elevation between two points using fly levelling technique and
to conduct fly back levelling by Height of Instrument method and Rise and Fall methods.
8. To determine difference in elevation between two points using reciprocal levelling and
determine the collimation error.
9. To conduct profile levelling for water supply / sewage line and to draw the longitudinal
section to determine the depth of cut and depth of filling for a given formation level.

W

~ O\ L B~

TEXT BOOKS:

1. B.C. Punmia, “Surveying Vol.1”, Laxmi Publications pvt. Ltd., New Delhi — 20009.

2. Kanetkar T P and S V Kulkarni, Swurveying and Levelling Part I,
Pune VidyarthiGrihaPrakashan, 1988.

REFERENCES:
1. S.K. Duggal, “Surveying Vol.1”, Tata McGraw Hill Publishing Co. Ltd. New Delhi. — 2009.
2. K.R. Arora, “Surveying Vol. 1" Standard Book House, New Delhi. — 2010.
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MECHANICS OF SOLIDS LABORATORY

COURSE OBJECTIVES:
The objective of this course is to make students to gain:

Ability to apply knowledge of mathematics and engineering in calculating the mechanical
properties of structural materials.

Ability to function on multi-disciplinary teams in the area of materials testing.

Ability to use the techniques, skills and modern engineering tools necessary for
engineering.

Understanding of professional and ethical responsibility in the areas of material testing.
Ability to communicate effectively the mechanical properties of materials.

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

Reproduce the basic knowledge of mathematics and engineering in finding the strength in
tension, compression, shear and torsion.

Identify, formulate and solve engineering problems of structural elements subjected to
flexure.

Evaluate the impact of engineering solutions on the society and also will be aware of
contemporary issues regarding failure of structures due to unsuitable materials.

LIST OF EXPERIMENTS:

N2 L O WA R W R

Tension test on mild steel and HYSD bars.

Compression test on mild steel, Brick and wood.

Torsion test on mild steel of circular sections.

Bending Test on Wood Under two point loading

Shear Test on Mild steel- single and double shear.

Impact test on Mild Steel (Charpy).

Impact test on Mild Steel (Izod).

Hardness tests on ferrous and non-ferrous metals — Brinell‘s, Rockwell and Vicker*s.
To determined young‘s modulus of elasticity of material by

1) simply supported beam and ii) Cantilever beam.
10. Verification of Maxwell‘s Reciprocal theorem on beams.

REFERENCES:
1. Suryanarayana A K, “Testing of Metallic Materials”, Prentice Hall of India Pvt. Ltd. New
Delhi.

2. Fenner, “Mechanical Testing of Materials”, George Newnes Ltd. London.
3. Relevant IS Codes
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Cat.

Internal

External

Total

S.No Subject Name Code L P - Marls ffiadles Credits
1 Structural analysis- 1 PC 3 - 40 60 100 3
) Hydrgull_(:S and hydraulic PC 3 i 40 60 100 3

machinery
3 Engineering geology PC 4 - 40 60 100 3
4 Surveying-I1 PC 3 - 40 60 100 3
5 Hyd}'ology & Irrigation pC 3 ) 40 60 100 3
Engineering
6 Surveying Laboratory-11 PC - 3 25 50 75 2
7 FM&HM Laboratory ES - 3 25 50 75 2
] Engmeerllng geology PC . 3 25 50 75 ’
Laboratory
9 Mini Pr0~Ject on surveying PRC | - 3 95 50 75 1
field work
10 Quantitative Aptitude and MDC | 3 i i i ) )
Reasoning
TOTAL 19 12 300 500 800 22
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STRUCTURAL ANALYSIS-I

COURSE OBJECTIVES:
This course will enable students to
¢ Apply knowledge of mathematics and engineering in calculating slope and deflections
¢ Identify, formulate and solve engineering problems
e Analyse structural systems and interpret data
¢ Engage in lifelong learning with the advances in Structural Engineering.

COURSE OUTCOMES:
After studying this course, students will be able to:

e Evaluate the forces in determinate trusses by method of joints and sections.

e Evaluate the deflection of cantilever, simply supported and overhanging beams by
different methods, energy principles and energy theorems and its applications to
determine the deflections of trusses and bent frames

e Determine the stress resultants in arches and cables.

e Draw influence lines and construct the ILD diagram for the moving loads.

UNIT-I: INTRODUCTION AND ANALYSIS OF TRUSSES:

Introduction and Analysis of Plane Trusses Structural forms - Conditions of equilibrium,
Compatibility conditions, Degree of freedom, Linear and non-linear analysis - Static and
kinematic indeterminacies of structural systems, Types of trusses, Assumptions in analysis,
Analysis of determinate trusses by method of joints and method of sections.

UNIT-1I: DOUBLE INTEGRATION AND MACAULAY’S METHOD:
Deflection of Beams Definition of slope - Deflection and curvature - Sign conventions,
Derivation of moment-curvature equation. Double integration method and Macaulay‘s method:

Slope and deflection for standard loading cases and for determinate prismatic beams subjected to
point loads, UDL, UVL and couple.

UNIT-III: MOMENT AREA AND CONJUGATE BEAM METHOD:

Moment area method: Derivation, Mohr‘s theorems, Sign conventions, Application of moment
area method for determinate prismatic beams. Conjugate beam method: Real beam and conjugate
beam, conjugate beam theorems, Application of conjugate beam method of determinate beams.

UNIT-1V: ENERGY METHODS:

Energy Principles and Energy Theorems Principle of virtual displacements, Principle of virtual
forces, Strain energy and complimentary energy, Strain energy due to axial force, bending, shear
and torsion, Deflection of determinate beams and trusses using total strain energy, Deflection at
the point of application of single load, Castigliano‘s theorems and its application to estimate the
deflections of trusses, beams, Special applications-Dummy unit load method.

UNIT-V: ARCHES AND CABLES:
Arches and Cable Structures Three hinged parabolic arches with supports at thg¢'$ame and-
different levels. ination of normal thrust, radial shear and bending moment.. A#alysis of
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cables under point loads and UDL. Length of cables for supports at same and at different levels-
Stiffening trusses for suspension cables.

UNIT-VI: INFLUENCE LINES:

Influence Lines and Moving Loads Concepts of influence lines-ILD for reactions, SF and BM
for determinate beams-ILD for axial forces in determinate trusses Reactions, BM and SF in
determinate beams using rolling loads concepts.

TEXT BOOKS:

1. Reddy C S, -Basic Structural Analysisll, Tata McGraw Hill, New Delhi.

2. Muthu K U. etal, “Basic Structural Analysisl, 2nd edition, IK International Pvt. Ltd., New
Delhi,2015.

3. Bhavikatti, “Structural Analysisl, Vikas Publishing House Pvt. Ltd, New Delhi, 2002.

REFERENCES:
1. Hibbeler R C, “Structural Analysisl, Prentice Hall, 9th edition, 2014
2. Devadoss Menon, “Structural Analysisl, Narosa Publishing House, New Delhi, 2008.
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HYDRAULICS AND HYDRAULIC MACHINERY

COURSE OBJECTIVES:
e To get knowledge about open channel hydraulic and the working of hydraulic machinery.

COURSE OUTCOMES:

At the end of course the student will have:

e Knowledge regarding various theories dealing with the flow phenomenon of fluid in an open
channel.

e Understanding of basics of the hydro-machinery and the components,

e Function and use of different types of turbines and pumps.

e Ability to use dimensional analysis in solving fluid problems and plan hydraulic similitude
studies.

UNIT-I: OPEN CHANNEL FLOW:

Types of flows - Type of channels — Velocity distribution — Energy and momentum correction
factors — Chezy‘s, Manning‘s; and Bazin formulae for uniform flow — Most Economical
sections. Critical flow: Specific energy-critical depth — computation of critical depth — critical
sub-critical and super critical flows.

UNIT-1I: HYDRAULIC SIMILITUDE:

Dimensional analysis-Rayleigh‘s method and Buckingham‘s pi theorem-study of Hydraulic
models — Geometric, kinematic and dynamic similarities-dimensionless numbers — model and
Prototype relations.

UNIT- I11: BASIC OF TURBO MACHINERY:

Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes, jet striking
centrally and at tip, velocity triangles at inlet and outlet, expressions for work done and
efficiency-Angular momentum principle, Applications to radial flow turbines.

UNIT-IV: HYDRAULIC TURBINES:

Layout of a typical Hydropower installation — Heads and efficiencies-classification of turbines-
pelton wheel-Francis turbine-Kaplan turbine-working, working proportions, velocity diagram,
work done and efficiency, hydraulic design, draft tube — theory and function efficiency.
Governing of turbines-surge tanks-unit and specific turbines-unit speed-unit quantity-unit power-
specific speed performance characteristics-geometric similarity-cavitation.

UNIT-V: CENTRIFUGAL - PUMPS:

pump installation details-classification-work done- Manometric head-minimum starting speed-
losses and efficiencies-specific speed multistage pumps-pumps in parallel- performance of
pumps- characteristic curves- NPSH- Cavitation.

UNIT- VI: HYDROPOWER ENGINEERING:
Classification of Hydropower plants — Definition of terms — load factor, utilization factor,
capacity factor, estimation of hydropower potential.- Case studies.
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TEXT BOOKS:

1. Modi & Seth |, “Fluid Mechanics, Hydraulic and Hydraulic Machines”, Standard book house
2. K,Subramanya , -Open Channel flow”, Tata Mc.Grawhill Publishers..

3. Narayana pillai ,—FIluid Mechanics & Fluid machinesl, Universities press.

REFERENCES:

1. Dr. R.K. Bansal , *“ Fluid mechanics and hydraulic machines” - Laxmi Publications (P) Itd.,
New Delhi

2. Ranga Raju, -Elements of Open channel flowll by Tata Mc.Graw Hill, Publications.

3. Rajput, S.Chand &Co., “Fluid mechanics and fluid machinesl

4.V.T.Chow, -Open Channel flowl Mc.Graw Hill book company.
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ENGINEERING GEOLOGY

COURSE LEARNING OBJECTIVES:
The objective of this course is:

e To introduce the Engineering Geology as a subject in Civil Engineering.
« To enable the student to use subject in civil engineering applications.

COURSE OUTCOMES:
Upon the successful completion of this course, the students will be able to:
e Identify and classify the geological minerals. Measure the rock strengths of various rocks
o Classify and measure the earthquake prone areas to practice the hazard zonation. monitor
and measure the Landslides and subsidence
e Prepares, analyses and interpret the Engineering Geologic maps Analyses the ground
conditions through geophysical surveys
o Test the geological material and ground to check the suitability of civil engineering
project construction. Investigate the project site for mega/mini civil engineering projects.
Site selection for mega engineering projects like Dams, Tunnels, disposal sites etc...

UNIT-I: INTRODUCTION:

Branches of Geology, Importance of Geology in Civil Engmeermg with case studies.
Weathering: Weathering of rocks, Geological agents, weathering process of Rock, River process
and their development.

UNIT-II: MINERALOGY AND PETROLOGY:

Definitions of mineral and rock, Different methods of study of mineral and rock, The study of
physical properties of minerals and rocks for megascopic study for the following minerals and
rocks, Common rock forming minerals are Feldspar, Quartz Group, Olivine, Augite, Hornblende,
Mica Group, Asbestos, Talc, Chlorite, Kyanite, Garnet, Calcite and other ore forming minerals
are Pyrite, Hematite, Magnetite, Chlorite, Galena, Pyrolusite, Graphite, Chromite, Magnetite
And Bauxite. Classification, structures, textures and forms of Igneous rocks, Sedimentary rocks,
metamorphic rocks, and their megascopic study of granite varieties, (pink, gray, green).
Pegmatite, Dolerite, Basalt etc., Shale, Sand Stone, Lime Stone, Laterite, Quartzite, Gneiss,
Schist, Marble, Khondalite and Slate.

UNIT-III: STRUCTURAL GEOLOGY:

Strike , Dip and Outcrop study of common geological structures associating with the rocks such
as Folds, Faults, Joints and Unconformities- parts, types, mechanism and their importance in
Civil Engineering.

UNIT-IV: GROUND WATER:

Water table, Cone of depression, Geological controls of Ground Water Movement, Ground
Water Exploration Techniques. Earthquakes And Land Slides: Terminology, Classification,
causes and effects, Shleld areas and Seismic bells, Richter scale intensity, Precautions of
building constructio seismic areas. Classification of Landslides, Causes al} Effects,
measures to be take eir occurrence at Landslides. -

AP 2T - 822 60
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UNIT-V: GEOPHYSICS:
Importance of Geophysical methods, Classification, Principles of Geophysical study by Gravity
method, Magnetic method, Electrical methods, Seismic methods, Radiometric method and

Electric

al resistivity, Seismic refraction methods and Engineering properties of rocks.

UNIT-VI: GEOLOGY OF DAMS, RESERVOIRS AND TUNNELS:

Types

and purpose of Dams, Geological considerations in the selection of a Dam site. Life of

Reservoirs Purpose of Tunnelling, effects, Lining of Tunnels. Influence of Geology for
successful Tunnelling — Case studies.

TEXT BOOKS:

1.

Subinoy Gangopadhay, ,, Engineering Geology" Oxford University press.

2. D. Venkat Reddy, ,, Engineering Geology " Vikas Publishing House pvt. Ltd, 2013.
3. N. Chenn Kesavulu, ,, Engineering Geology" Trinity Press and (Laxmi Publications), 2

Edition, 2014.

4. Vasudev Kanithi, , Engineering Geology" University Press.

REFERENCES:

1

P.C. Varghese, _Engineering Geology for Civil Engineers"' PHI learning pvt. Ltd.

2. Alan E Kehew, ,, Geology for Engineers and Environmental Society" person publications,
3rd edition
3. P.G. Bell, _Fundamentals of Engineering Geology " B.S.P. Publications, 2012.
4. V.Parthesarathi,, Engineering Geology " et al., Wiley Publications
5. K.S. Valdiya, _Environmental Geology,  McGraw Hill Publications, 2nd ed.
M" iu RV 3%
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SURVEYING-II

COURSE OBJECTIVES:

The students will understand the working of Theodolite

The students will understand determination of heights and distances by tachometry
The students will understand the various types of curves used in practice

The students will have the knowledge of setting out civil engineering works

COURSE OUTCOMES:
e Students will have skills of using theodolites, in the construction survey.
e Students will have skills of curve setting
e Students will have setting out of works
e Students will have knowledge of preparation of contour maps in digital form using total
station.

UNIT-1 THEODOLITE SURVEYING:

Theodolite - Types - Description - Horizontal and vertical angles - Temporary and permanent
adjustments — Heights and distances— Tangential and Stadia Tacheometry — Subtense method -
Stadia constants - Anallactic lens.

TRANSIT VERNIER THEODOLITE: setting, use and temporary adjustments. Use of micro-
optic theodolite, Measurement of horizontal angles and bearings by repetition and reiteration
methods.

UNIT-II: THEODOLITE TRAVERSING AND COMPUTATIONS:

Traversing by included angles, and bearings, conditions of closed traverse, Gale's traverse table,
closing errors and its adjustment, accuracy of traverse. Advantage of plotting traverse by
coordinates, omitted measurements in traverse and their computations. Errors in theodolite
survey.

MEASUREMENT OF VERTICAL ANGLES: Trigonometrical levelling, calculation
of elevations and distances of accessible and inaccessible objects, problems. Trigonometrical
levelling, geodetic observations, refraction and curvature corrections, axis signal correction,
determination of difference in elevation by single and reciprocal observation, problems.

UNIT-III: CURVES:
Theory of simple curves. Setting out simple curves by linear and instrumental methods.
Obstructions in curve ranging. Compound curves. Reverse curves.

UNIT-1V: TRANSITIONS AND VERITICAL CURVES:
Transition curves, computations and setting out of transition curves. Vertical curves,
computations and setting out of vertical curves.

UNIT-V: TACHOMETRY:
Theory and use of stadia wires in levelling instruments and theodolite. Fixed and movable hair
tachometers. Reduction by calculations; tacheometric, tables; use of tacheometric alidade in
contouring by plane table. Tangential method of tacheometry, Theory and use of Jeffcott Direct
Reading Tacheometer, Use of RD's self-reducing Tacheometer. Principle and use'of]sul

bar and Beaman's stm
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UNIT-VI: HYDROGRAPHIC SURVEY:
Brief introduction, methods and applications
TOTAL STATION: Features, concepts, types and applications.

TEXT BOOKS:

1. B.C. Punmia, “Surveying Vol.Il”, Laxmi Publications pvt. Ltd., New Delhi — 2009.

2. S.K. Duggal, “Surveying Vol.Il"”, Tata McGraw Hill Publishing Co. Ltd. New Delhi. — 2009.
3. K.R. Arora, -Surveying Vol.I1ll Standard Book House, New Delhi. —2010.

REFERENCES:

1. R Subramanian, -Surveying and Leveling, Second edition
Delhi

2. Kanetkar T P and S V Kulkarni , -Surveying and Leveling Part 1", Pune Vidyarthi Griha
Prakashan, 1988

3. A. Bannister, S. Raymond , R. Baker, -Surveyingll, Pearson, 7th ed., New Delhi.

2

, Oxford University Press, New
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HYDROLOGY AND IRRIGATION ENGINEERING

COURSE LEARNING OBJECTIVES:
The course is designed to
e Introduce hydrologic cycle and its relevance to Civil engineering.
e Make the students understand physical processes in hydrology and, Components of the
hydrologic cycle.
e Appreciate concepts and theory of physical processes and Interactions.
e Learn measurement and estimation of the components hydrologic Cycle.
e Provide an overview and understanding of Unit Hydrograph theory and its analysis
e Understand flood frequency analysis, design flood, flood routing.
e Introduce the types of irrigation systems
e introduce the concepts of planning and design of irrigation systems
e Discuss the relationships between soil, water and plant and their Significance in
planning an irrigation system.
e learn design principles of canal structures.

COURSE OUTCOMES:
At the end of the course the students shall be able to :
e Have a thorough understanding of the theories and principles governing the hydrologic
Processes.
e Develop Intensity-Duration-Frequency and Depth-Area Duration Curves to design
hydraulic structures
e Develop design storms and carry out frequency analysis. estimate irrigation water
requirements
e Design irrigation canals and canal network Plan an irrigation system.

UNIT-1: INTRODUCTION & PRECIPITATION:

Introduction , Hydrologic cycle (Horton‘s representation). Water budget equation Precipitation:
introduction, forms of precipitation, types of precipitation, measurement of precipitation
(Simon‘s gauge & Syphon gauge only), selection of rain gauge station. Adequacy of rain gauges,
methods of computing average rainfall, interpolation of missing data, adjustment of missing data
by double mass curve method. Hyetograph and mass curve of rainfall.

UNIT-II: LOSSES FROM PRECIPITATION & RUN OFF:

Evaporation: Definition, factors affecting, measurement (ClassA pan). Evapo-transpiration:
Definition, factors affecting, measurement, Infiltration: Definition, factors affecting,
measurement ( doublering infiltrometer ), infiltration indices, Horton‘s equation of infiltration.
RUN OFF : Definition, factors affecting, empirical formulae, stream gauging, flow mass curve
and flow duration curve.

UNIT-III: HYDROGRAPHS:
Definition, components of hydrographs, unit hydrograph and its derivation from simple storm
hydrograph, base flow separation, Prepositions of unit hydrograph- problems.
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ESTIMATION OF FLOOD
Definition of flood, factors affecting flood, methods of estimation ( envelope curves, empirical
formulae, rational method ).

UNIT-1V: INTRODUCTION:

Introduction, need for irrigation, advantages and disadvantages of irrigation, environmental
impacts of irrigation, Systems of irrigation: Gravity irrigation, lift irrigation, well irrigation,
tubewell irrigation, infiltration galleries, sewage irrigation, supplemental irrigation.

UNIT-V: SOIL-WATER-CROP RELATIONSHIP:

Introduction, soil profile, physical properties of soil, soilclassification. Indian soils, functions of
irrigation soils,maintaining soil fertility, soil-water-plant relationship, soil-moisture. Irrigation
relationship, frequency of irrigation.

WATER REQUIREMENT OF CROPS:
Introduction, definitions, crop seasons of India, water requirement of a crop, duty, delta, base
period. Consumptive use. Irrigation efficiencies. Assessment of irrigation water.

UNIT-VI: CANALS:
Definition, Types of canals, Alignment of canals, Design of canals by Kenedy‘s and Lacey‘s
methods- Problems.

TEXT BOOKS:

1. Subramanya. K,_Engineering Hydrology " Tata Mc Graw-Hill Education Pvt. Ltd, (2013), New
Delhi.

2. Jayarami Reddy. P, , Engineering Hydrology", Laxmi Publications Pvt. Ltd., (2013), New
Delhi

3. Chow V.T., D.R Maidment and L.W. Mays, ,, Applied hydrology " Tata McGraw Hill Education
Pvt. Ltd., (2011), New Delhi.

4. Ojha C.S.P, R. Berndtsson and P. Bhunya , _Engineering Hydrology* Oxford University Press,
(2010).

REFERENCES:

1. _Water Resources Engineering‘, Mays L.W, Wiley India Pvt. Ltd, (2013).

2. _Hydrology‘by Raghunath. H.M., New Age International Publishers, (2010).

3._Engineering Hydrology —Principles and Practice‘by Ponce V.M., Prentice Hall International,
(1994).

4. _Hydrology and Water Resources Engineering* by Patra K.C., Narosa Publications, (2011).

Cunluy (Dist), AR
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SURVEYING LAB-II

LIST OF EXPERIMENTS:

. Curve setting — different methods. (Two

. Determination of area using total station
. Traversing using total station
9. Contouring using total station

03O N B WK —

Exercises)

. Setting out works for buildings & pipe lines.

10. Determination of remote height using total station

11. Stake-out using total station

. Study of theodolite in detail - practice for measurement of horizontal and vertical angles.
. Measurement of horizontal angles by method of repetition and reiteration.
. Trigonometric Levelling - Heights and distance problem (Two Exercises)
. Heights and distance using Principles of tacheometric surveying (Two Exercises)

12. Distance, gradient, Diff, height between two inaccessible points using total stations.

LIST OF EQUIPMENT:

1. Theodolites, and levelling staffs.
2. Tachometers.

3. Total station.
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FLUID MECHANICS AND HYDRAULIC MACHINERY LAB

LIST OF EXPERIMENTS:

—

9]

\O C0 3 O

. Calibration of Venturimeter & Orifice meter
. Determination of Coefficient of discharge for a small orifice by a

constant head method.

by variable head method.

friction factor.

. Verification of Bernoulli‘s equation.

. Impact of jet on vanes

. Study of Hydraulic jump.

. Performance test on Pelton wheel turbine

10. Performance test on Francis turbine.
11. Efficiency test on centrifugal pump.
12. Efficiency test on reciprocating pump.

LIST OF EQUIPMENT:

O 00 31O L KWK —

. Venturimeter setup.

. Orifice meter setup.

. Small orifice setup.

. External mouthpiece setup.

. Rectangular and Triangular notch setups.
. Friction factor test setup.

. Bernoulli‘s theorem setup.

. Impact of jets.

. Hydraulic jump test setup.

10. Pelton wheel and Francis turbines.
11. Centrifugal and Reciprocating pumps.

¥k 3k

. Determination of Coefficient of discharge for an external mouth piece

. Calibration of contracted Rectangular Notch and /or Triangular Notch
. Determination of Coefficient of loss of head in a sudden contraction and

Caltoied

T a9 3
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ENGINEERING GEOLOGY LABORATORY

COURSE OBJECTIVES:

The objective of this course is:
« To identify the megascopic types of Ore minerals & Rock forming minerals.
« To identify the megascopic types of Igneous, Sedimentary, Metamorphic rocks.
o To identify the topography of the site & material selection.

COURSE OUTCOMES:
Upon the successful completion of this course, the students will be able to:
o Identify megascopic minerals & their properties. Identify megascopic rocks & their
properties.
o Identify the site parameters such as contour, slope & aspect for topography.
o Know the occurrence of materials using the strike & dip problems.

LIST OF EXPERIMENTS:

=

Physical properties of minerals: Megascopic identification.
2. a) Rock forming minerals — Quartz group, Feldspar group, Garnet group, Mica group & Talc,
Chlorite, Olivine, Kyanite, Asbestos, Tourmelene, Calcite, Gypsum,etc.
b) Ore forming minerals — Magnetite, Hematite, Pyrite, Pyralusite, Graphite, Chromite, etc.
3. Megascopic description and identification of rocks.
a) Igneous rocks—Types of Granite, Pegmatite, Gabbro, Dolerite, Syenite, Granite Poryphery,
Basalt, etc.
b) Sedimentary rocks — Sand stone, Ferrugineous sand stone, Lime stone, Shale, Laterite,
Conglamorate, etc.
¢) Metamorphic rocks — Biotite — Granite Gneiss, Slate, Muscovite & Biotiteschist, Marble,
Khondalite, etc.
4. Interpretation and drawing of sections for geological maps showing tilted beds, faults,
unconformities etc.
Simple Structural Geology problems.
6. Field work — To identify Minerals, Rocks, Geomorphology& Structural Geology.

W

LAB EXAMINATION PATTERN:
1. Description and identification of FOUR minerals
2. Description and identification of FOUR (including igneous, sedimentary and
metamorphic rocks)
3. ONE Question on Interpretation of a Geological map along with a geological section.
4. TWO Questions on Simple strike and Dip problems.
5. Project report on geology.

REFERENCES:
1. M T Mauthesha Reddy, ,, Applied Engineering Geology Practicals” by New Age
International Publishers, 2nd Edition.

2. Tony Wa]tk?, ,, Foundations of Engineering Geology " Spon Press, 3rd editiorw

=
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MINI PROJECT ON SURVEYING FIELD WORK

The field work is needed to be done on any of the mentioned works like contour map, profile
leveling, reservoir capacity, alignment of roads, canals, water supply lines, sewage lines, layout
of'a colony etc., and a report is required to be submitted.

Cuntur \...u:v.w )g A I3
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QUANTITATIVE APTITUDE AND REASONING

COURSE OBJECTIVES:
e To train students in analyzing real life scenarios considering all factors
e To educate the students on principles of mathematical problems and problem solving
methods
e To train students for campus placements

COURSE OUTCOMES:
After thorough learning of Quantitative Aptitude and Reasoning, a student:
e  Will be able to prepare well for clearing Quantitative Aptitude and Reasoning tests for
campus placements
e Will be able to critically evaluate various real life situations by resorting to Analysis of
key issues and factors.
e  Will be able to demonstrate various principles involved in solving mathematical
problems and thereby reducing the time taken for performing job functions.
e  Will be able solve complex mathematical problems in the shortest time possible by
applying shortcuts.

UNIT - I: SIMPLE EQUATIONS:

Definition of Linear Equations, Formation of simple equations, Problems on Ages, Fractions and
Digits, Indeterminate system of equations, Special cases in indeterminate system of equations
RATIO AND PROPORTION: Definition of Ratio, Properties of Ratios, Comparison of Ratios,
Problems on Ratios Compound Ratio, Problems on Proportion, Mean proportional and
Continued Proportion

VARIATION: Direct variation, Inverse variation, Joint variation, Problems on Variations.

UNIT - II: PERCENTAGES:

Introduction, converting a percentage into decimals, Converting a Decimal into a percentage
equivalent of fractions, Problems on percentages.

PROFIT AND LOSS: Problems on Profit and Loss percentage, Relation between Cost Price
and Selling price, Discount and Marked Price, Two different articles sold at same Cost Price,
Two different articles sold at same Selling Price, Gain% / Loss% on Selling Price .
PARTNERSHIP: Introduction, Relation between capitals, Period of investments and Shares
SIMPLE INTEREST: Definitions, Problems on interest and amount, Problems when rate of
interest and time period are numerically equal.

COMPOUND INTEREST: Definition and formula for amount in compound interest,
Difference between simple interest and compound interest for 2 years on the same, principle and
time period.

QUADRATIC EQUATIONS: General form of Quadratic equations, Finding the roots of
Quadratic equations, Nature of the roots, Relation between the roots, Maximum and minimum
value of Quadratic Expression.

PROGRESSIONS: Arithmetic Progression, Geometric Progression, Harmonic Progression,

Arithmetic Mean, ?ometl 1c Mean and Harmonic Mean and their relation.

F""“'"'_"“w-
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UNIT - 111: DEDUCTIONS:

Finding the conclusions using Venn diagram method. Finding the conclusions using syllogism
method.

CONNECTIVES: Definition of a simple statement, Definition of compound statement,
+finding the Implications for compound statements, Finding the Negations for compound
statements

UNIT - 1V: TIME AND DISTANCE:

Relation between speed, distance and time, Converting km/h into m/s and vice versa, Problems
on average speed, Problems on relative speed, Problems on trains, Problems on boats and
streams, Problems on circular tracks, Problems on races

TIME AND WORK: -Problems on Unitary method, Relation between Men, Days, Hours and
Work, Problems on Man-Day-Hours method, Problems on alternate days, Problems on Pipes and
Cisterns.

UNIT - V: ANALYTICAL REASONING PUZZLES:
Problems on Linear arrangement, Problems on Circular arrangement, Problems on Double line-
up, Problems on Selections, Problems on Comparisons.

UNIT - VI: CLOCKS:

Finding the angle when the time is given, Finding the time when the angle is known, Relation
between Angle, Minutes and Hours, Exceptional cases in clocks

CALENDARS: Definition of a Leap Year, Finding the number of Odd days, framing the year
code for centuries, Finding the day of any random calendar date.

BLOOD RELATIONS: Defining the various relations among the members of a family, Solving
Blood Relation puzzles, solving the problems on Blood Relations using symbols and notations.

TEXT BOOKS:

1. GL Barrons, Mc Graw Hills, Thorpe‘s verbal reasoning, LSAT Materials
2. R S Agarwal, S.Chand , _A modern approach to Logical reasoning’

3. R S Agarwal, S Chand, _Quantitative Aptitude*

4. Quantitative Aptitude - G. L BARRONS

5. Quantitative Aptitude - Abhijit Guha Mc Graw Hills .

REFERENCES:

1. www.careerbless.com/aptitude/qa/home.php

2. www.affairscloud.com/quantitative-aptitude-questions

3. www.careerafter.com/rs-aggarwal-quantitative-aptitude-pdf/

4. www.amazon.in/Quantitative-Aptitude-Competitive-Examinations.../8121924987
5. www.indiabix.com

6. www.practiceaptitudetests.com/numerical-reasoning-tests
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CE 501 - ENGINEERING GEOLOGY
Lecture : 3 hrs/Week Internal Assessment : 30 Marks
Tutorial : 1 hrs/Week Semester End Examination : 70 Marks
Practical : -- Credits : 3

Course Learning Objectives:
The objective of this course is:
1. To introduce the Engineering Geology as a subject in Civil
Engineering,

2. To enable the student to use subject in civil engineering
applications.

Course Outcomes:

Upon the successful completion of this course, the students will be able to:
a. Identify and classify the geological minerals.
b. Measure the rock strengths of various rocks.

c. Classify and measure the earthquake prone areas to practice the
hazard zonation.

d. Classify, monitor and measure the Landslides and subsidence.

e. Prepares, analyses and interpret the Engineering Geologic maps
f.  Analyses the ground conditions through geophysical surveys.
g

Test the geological material and ground to check the suitability of
civil engineering project construction.

h. Investigate the project site for mega/mini civil engineering
projects.Site selection for mega engineering projects like Dams,
Tunnels, disposal sites etc...

er——— S .\......-..4,.\.4--”--#1
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SYLLABUS:

UNIT-I:

Introduction: Bganches of Geology, Importance of Geology in C@z
Engineering wi}@x studies. / |
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Weathering:Weathering of rocks, Geological agents, weathering process of
Rock, River process and their development.

UNIT-I1

Mineralogy And Petrology: Definitions of mineral and rock, Different
methods of study of mineral and rock, The study of physical properties of
minerals and rocks for megascopic study for the following minerals and
rocks, Common rock forming minerals are Feldspar, Quartz Group, Olivine,
Augite, Hornblende, Mica Group, Asbestos, Talc, Chlorite, Kyanite, Garnet,
Calcite and other ore forming minerals are Pyrite, Hematite, Magnetite,
Chlorite, Galena, Pyrolusite, Graphite, Chromite, Magnetite And Bauxite.
Classification, structures ,textures and forms of Igneous rocks, Sedimentary
rocks, Metamorphic rocks, and their megascopic study of granite varieties,
(pink, gray, green). Pegmatite, Dolerite, Basalt etc., Shale, Sand Stone, Lime
Stone, Laterite, Quartzite, Gneiss, Schist, Marble, Khondalite and Slate.

UNIT-III

Structural Geology: Strike , Dip and Outcrop study of common geological
structures associating with the rocks such as Folds, Faults, Joints and
Unconformities- parts, types, mechanism and their importance in Civil
Engineering.

UNIT-IV

Ground Water:Water table, Cone of depression, Geological controls of
Ground Water Movement, Ground Water Exploration Techniques.

Earthquakes And Land Slides: Terminology, Classification, causes and
effects, Shield areas and Seismic bells, Richter scale intensity, Precautions of
building constructions in seismic areas. Classification of Landslides, Causes
and Effects, measures to be taken prevent their occurrence at Land slides.

UNIT-V

Geophysics: Importance of Geophysical methods, Classification, Principles
of Geophysical study by Gravity method, Magnetic method, Electrical
methods, Seismic methods, Radiometric method and Electrical resistivity,
Seismic refraction methods and Engineering properties of rocks.

UNIT-VI

Geology Of Dams, Reservoirs And Tunnels: Types and purpose of Dams,
Geological consjderations in the selection of a Dam site. Life of Reservoirs
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TEXT BOOKS:
I. “Engineering  Geology’ by Subinoy Gangopadhay, Oxford
University press.

2. ‘Engineering Geology’ by D. Venkat Reddy, Vikas Publishing
House pvt. Ltd, 2013.

3. ‘Engineering Geology’ by N. Chenn Kesavulu,  Trinity Press
(Laxmi Publications), 2" Edition, 2014

4. ‘Engineering Geology’ by Vasudev Kanithi, University Press.

REFERENCES:

1. “Engineering Geology for Civil Engineers’ by P.C. Varghese,PHI
learning pvt. Ltd.

2. ‘Geology for Engineers and Environmental Society’ by Alan E
Kehew, person publications, 3™ edition

3. ‘Fundamentals of Engineering Geology’ by P.G. Bell, B.S.P.
Publications, 2012.

‘Engineering Geology’ by V.Parthesarathi et al., Wiley Publications

5. ‘Environmental Geology’ by K.S. Valdiya, McGraw Hill
Publications, 2™ ed.
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CES02 - STRUCTURAL ANALYSIS — 11
Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week  Semester End Examination : Marks
Practical : -- Credits : 3

Course Learning Objectives:
The objective of this course is:

1. Familiarize Students with Different types of Structures
Equip student with concepts of Arches
Understand Concepts of lateral Load analysis
Familiarize Cables and Suspension Bridges

Understand Analysis methods Moment Distribution, Kanis Method
and Matrix methods.

i ol

Course Outcomes:
At the end of this course; the student will be able to
a. Differentiate Determinate and Indeterminate Structures
b. Carryout lateral Load analysis of structures
c. Analyze Cable and Suspension Bridge structures
d

Analyze structures using Moment Distribution, Kani’s Method and
Matrix methods.

SYLLABUS:

UNIT I

Three Hinged Arches: Elastic theory of arches — Eddy’s theorem —
Determination of horizontal thrust, bending moment, normal thrust and radial
shear — effect of temperature.

Two Hinged Arches:Determination of horizontal thrust, bending moment,
normal thrust and radial shear — Rib shortening and temperature stresses, tied
arches — fixed arches — ( No analytical question).

UNIT-II

Lateral Loz;%ﬁabms Using Approximate Methods: apphcatlon to ~
bulldmg fra (1) Portal method (ii) Cantilever method. [/ A2 0nmer o i
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UNIT — 111

Cable Structures And Suspension Bridges: Introduction, characteristics of
cable, analysis of cables subjected to concentrated and uniformly distributed
loads, anchor cable, temperature stresses, analysis of simple suspension
bridge, three hinged and two hinged stiffening girder suspension bridges.

UNIT - IV
Moment Distribution Method: Stiffness and carry over factors —
Distribution factors — Analysis of continuous beams with and without sinking

of supports — Portal frames — including Sway-Substitute frame analysis by
two cycle.

UNIT -V

Kani’s Method: Analysis of continuous beams — including settlement of
supports and single bay portal frames with and without side sway.

UNI - VI
Introduction to Matrix Methods:

Flexibility methods: Introduction, application to continuous beams
(maximum of two unknowns) including support settlements.

Stiffness method: Introduction, application to continuous beams (maximum
of two unknowns) including support settlements.

TEXT BOOKS:

1. “Structural Analysis’ by T.S.Thandavamoorthy, Oxford university
press, India.

2. ‘Structural Analysis’ by R.C. Hibbeler, Pearson Education, India

3. ‘Theory of Structures — II’ by B.C.Punmia, Jain & Jain, Laxmi
Publications, India.

4. ‘Structural Analysis’ by C.S. Reddy, Tata Mc-Graw hill, New Delhi.

REFERENCES:

1. ‘Intermediate Structural Analysis’ by C. K. Wang, Tata McGraw Hill,
India.

2. “Theory of structures’ by Ramamuratam, Dhanpatrai Publications.
3. ‘Analysis of structures’ by Vazrani & Ratwani — Khanna Publications.

4. ‘Comprehensive Structural Analysis-Vol.I&2’ by Dr. R. Vaidyanathan
&Dr.P.B al- Laxmi Publications Pvt. Ltd., New Delhi. %
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CES03-DESIGN AND DRAWING OF REINFORCED
CONCRETE STRUCTURES

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is:
1. Familiarize Students with different types of design philosophies
2. Equip student with concepts of design of flexural members
3. Understand Concepts of shear, bond and torsion
4

Familiarize students with different types of compressions members
and Design

5. Understand different types of footings and their desi gn

Course Outcomes:

At the end of this course the student will be able to

Work on different types of design philosophies

b. Carryout analysis and design of flexural members and detailing
c. Design structures subjected to shear, bond and torsion

d. Design different type of compression members and footings

o

SYLLABUS:

UNIT -1

Introduction: Working stress method Design codes and handbooks, loading
standards — Dead, live, wind and earthquake loads, elastic theory, design
constants, modular ratio, neutral axis depth and moment of resistance,
balanced, under-reinforced and over-reinforced sections, working stress
method of design of singly and doubly reinforced beams.

Limit State Design: Concepts of limit state design — Basic statistical

principles — Characteristic loads —Characteristic strength — Partial load and
safety factors — representative stress-strain curves for cold worked deformed

bars and mﬁgl,bars. Assumptions in limit state design — stress - b

parameters iting moment of Resistance.
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UNIT ~I1

Design for Flexure: Limit state analysis and design of singly reinforced
sections- effective depth- Moment of Resistance- Doubly reinforced and
flanged (T and L) beam sections- Minimum depth for a given capacity-
Limiting Percentage of Steel- Minimum Tension Reinforcement-Maximum
Flexural Steel- Design of Flanged Sections (T&L)- Effective width of flange
—Behavior- Analysis and Design.

UNIT - II1

Design for Shear, Torsion and Bond: Limit state analysis and design of
section for shear and torsion — concept of bond, anchorage and development
length, 1.S. code provisions. Design examples in simply supported and
continuous beams, detailing.Limit state design for serviceability:
Deflection, cracking and code provision, Design of formwork for beams and
slabs.

UNIT -1V

Design of Compression members: Effective length of a column, Design of
short and long columns — under axial loads, uniaxial bending and biaxial
bending — Braced and un-braced columns — I S Code provisions.

UNIT -V

Footings: Different types of footings — Design of isolated and combined
footings - rectangular and circular footings subjected to axial loads, uni-axial
and bi-axial bending moments.

UNIT - VI

Slabs: Classification of slabs, design of one - way slabs, two - way slabs, and
continuous slabs using IS Coefficients (conventional), design of waist-slab
staircase.

NOTE: All the designs to be taught in Limit State Method

Following plates should be prepared by the students.

1. Reinforcement detailing of T-beams, L-beams and continuous beams.
2. Reinforcement detailing of columns and isolated footings.

4. Detailing of one-way, two-way and continuous slabs and waist-slab
staircase.

INTERNAL EXAMINATION PATTERN:
The total interénzl marks (30) are distributed in three components as folloyus;

1. Desc bjective type) examination : 25 marks p;; i
| r 5 72% A%lg%m 2
| 5 . :. / i' ”’ il s
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FINAL EXAMINATION PATTERN:

The end examination paper should consist of Part A and Part B. Part A
consists of two questions in Design and Drawing out of which one question is
to be answered. Part B should consist of five questions and design out of

which three are to be answered. Weightage for Part — A is 40% and Part- B is
60%.

TEXT BOOKS:
1. ‘Limit State Design’ by A. K. Jain
2. ‘Design of Reinforced concrete Structures’ by N. Subrahmanyian

3. ‘Reinforced Concrete Structures’ by S. Unnikrishna Pillai & Devdas
Menon, Tata McGraw Hill, New Delhi.

REFERENCES:

1. ‘Design of concrete structures’by Arthus H.Nilson, David Darwin,
and Chorles W. Dolar, Tata McGrawHill,3rd Edition, 2005.

2. ‘Reinforced Concrete Structures’ by Park and Pauley, John Wiley

and Sons.
IS Codes:
1) IS -456-2000 (Permitted to use in examination hall)
2) IS-875
3) SP-16

kkk
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CE504-GEOTECHNICAL ENGINEERING - |

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is:

1.

To enable the student to determine the index properties of the soil
and classify it.

To impart the concept of seepage of water through soils and
determine the discharge of water through soils.

To impart the principles of compaction and consolidation of soils
and determine the magnitude and the rate of consolidation
settlement.

To enable the student to understand the concept of shear strength of
soils, determine the shear parameters of sands and clays and the
areas of their application.

Course Outcomes:
Upon the successful completion of this course

a. The student must know the definition of the various quantities related
to soil mechanics and establish their inter-relationships.

b. The student should be able to know the methods of determination of
the various index properties of the soils and classify the soils.

c. The student should be able to know the importance of the different
engineering properties of the soil such as compaction, permeability,
consolidation and shear strength and determine them in the laboratory.

d. The student should be able to apply the above concepts in day-to-day
civil engineering practice.

SYLLABUS:
UNIT -1

Introduction: Soil formation — soil structure and clay mineralogy —

Adsorbed watfr

Mass- volume relationship —Relative density - Mecha

ors affecting — effects of compaction on soil properti s—/



G w 3 . }
Civil Engineering |

UNIT - 11
Index Properties Of Soils: Grain size analysis — Sieve and Hydrometer
methods — consistency limits and indices — Various Types of soil

Classifications — Unified soil classification and 1.S. Soil classification.

UNIT -I111

Permeability: Soil water — capillary rise — One dimensioned flow of water
through soils — Darcy’s law- permeability — Factors affecting —laboratory
determination of coefficient of permeability —Permeability of layered
systems. Total, neutral and effective stresses —quick sand condition — 2-D
flow and Laplace’s equation - Seepage through soils -Flow nets:
Characteristics and Uses.

UNIT -1V

Stress Distribution In Soils: Stresses induced by applied loads -
Boussinesq’s and Westergaard’s theories for point loads and areas of
different shapes— Newmark’s influence chart — 2:1 stress distribution method.

UNIT -V

Consolidation: Compressibility of soils — e-p and e-log p curves — Stress
history — Concept of consolidation - Spring Analogy - Terzaghi’s theory of
one-dimensional Consolidation — Time rate of consolidation and degree of
consolidation — Determination of coefficient of consolidation (cy) - Over
consolidated and normally consolidated clays.

UNIT - VI

Shear Strength of Soils: Basic mechanism of shear strength - Mohr —
Coulomb Failure theories — Stress-Strain behavior of Sands - Critical Void
Ratio — Stress-Strain behavior of clays — Shear Strength determination-
various drainage conditions.

TEXT BOOKS:
1. “Basic and Applied Soil Mechanics’ by Gopal Ranjan and A.S.R.Rao,
New Age International Publishers.
2. ‘Soil Mechanics and Foundation Engineering’ by V.N.S.Murthy ,CBS
publishers.
3. “Soil Mechanics’ by M.Palani Kumar, PHI Learning.

REFERENCES:
1. ‘Fundamentals of Soil Mechanics’ by D.W.Taylor., Wiley.
2. ‘An igtoduction to Geotechnical Engineering’ by Holfg/ and

N— s/Prentice Hall.
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CES05-TRANSPORTATION ENGINEERING — |

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:

The objective of this course is:
1. To impart different concepts in the field of Highway Engineering.
2. To acquire design principles of Highway Geometrics and Pavements
3. To learn various highway construction and maintenance procedures.

Course Outcomes:
Upon the successful completion of this course, the students will be able to-
a. Plan highway network for a given area.
b. Determine Highway alignment and design highway geometrics.
c. Design Intersections and prepare traffic management plans.
d

Judge suitability of pavement materials and design flexible and rigid
pavements.

e. Construct and maintain highways

SYLLABUS:

UNIT I

Highway Planning and Alignment:Highway development in India;
Classification of Roads; Road Network Patterns; Necessity for Highway
Planning; Different Road Development Plans — First, second, third road
development plans, road development vision 2021, Rural Road Development
Plan — Vision 2025; Planning Surveys; Highway Alignment- Factors
affecting Alignment- Engineering Surveys — Drawings and Reports.

UNIT - II

Highway Geometic Design:Importance of Geometric Design- Design
controls and, Criteria- Highway Cross Section Elements- Sight Dis
Elements-S ing sight Distance, Overtaking Sight Distance 2
Intermediate¢Sight Distance- Design of Horizontal Alignme ol
BTy
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Super elevation and Extra widening- Design of Transition Curves-Design of
Vertical alignment-Gradients- Vertical curves.

UNIT — I

Traffic Engineering:Basic Parameters of Traffic-Volume, Speed and
Density- Traffic Volume Studies; Speed studies —spot speed and speed &
delay studies; Parking Studies; Road Accidents-Causes and Preventive
measures - Condition Diagram and Collision Diagrams; PCU Factors,
Capacity of Highways — Factors Affecting; LOS Concepts; Road Traffic
Signs; Road markings; Types of Intersections; At-Grade Intersections —
Design of Plain, Flared, Rotary and Channelized Intersections; Design of
Traffic Signals ~-Webster Method —~IRC Method.

UNIT - IV

Highway Materials: Subgrade soil: classification —Group Index — Subgrade
soil strength — California Bearing Ratio — Modulus of Subgrade Reaction.
Stone aggregates: Desirable properties — Tests for Road Aggregates —
Bituminous Materials: Types — Desirable properties — Tests on Bitumen —
Bituminous paving mixes: Requirements — Marshall Method of Mix Design.

UNIT -V

Design Of Pavements:Types of pavements; Functions and requirements of
different components of pavements; Design Factors

Flexible Pavements: Design factors — Flexible Pavement Design Methods —
CBR method — IRC method — Burmister method — Mechanistic method —
IRC Method for Low volume Flexible pavements.

Rigid Pavements: Design Considerations — wheel load stresses —
Temperature stresses — Frictional stresses — Combination of stresses — Design
of slabs — Design of Joints — IRC method — Rigid pavements for low volume
roads — Continuously Reinforced Cement Concrete Pavements — Roller
Compacted Concrete Pavements.

UNIT - VI

Highway Construction and Maintenance:Types of Highway Construction
— Earthwork; Construction of Earth Roads, Gravel Roads, Water Bound
Macadam Roads, Bituminous Pavements and Construction of Cement
Concrete Pavements.

Pavement Failures, Maintenance of Highways, pavement evaluation,
strengthening of existing pavements. :

e,
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HI Year — 1 SEMESTER

INTELLECTUAL PROPERTY RIGHTS AND PATENTS

Unit I

Introduction to Intellectual Property Law — Evolutionary past — Intellectual
Property Law Basics - Types of Intellectual Property - Innovations and
Inventions of Trade related Intellectual Property Rights — Agencies
Responsible for Intellectual Property Registration — Infringement -
Regulatory — Over use or Misuse of Intellectual Property Rights -
Compliance and Liability Issues.

Unit IT

Introduction to Copyrights — Principles of Copyright — Subject Matters of
Copyright — Rights Afforded by Copyright Law —Copyright Ownership —
Transfer and Duration — Right to Prepare Derivative Works —Rights of
Distribution — Rights of performers — Copyright Formalities and Registration
— Limitations — Infringement of Copyright — International Copyright Law-
Semiconductor Chip Protection Act.

Unit IIT

Introduction to Patent Law — Rights and Limitations — Rights under Patent
Law — Patent Requirements — Ownership and Transfer — Patent Application
Process and Granting of Patent — Patent Infringement and Litigation —
International Patent Law — Double Patenting — Patent Searching — Patent
Cooperation Treaty — New developments in Patent Law- Invention
Developers and Promoters.

Unit IV

Introduction to Trade Mark — Trade Mark Registration Process — Post
registration procedures — Trade Mark maintenance — Transfer of rights — Inter
parties Proceedings — Infringement — Dilution of Ownership of Trade Mark —
Likelihood of confusion — Trade Mark claims — Trade Marks Litigation —
International Trade Mark Law

Unit V

Introduction to Trade Secrets — Maintaining Trade Secret — Physical Security
— Employee Access Limitation — Employee Confidentiality Agreement, —

Trade Secret Lgiw,— Unfair Competition — Trade Secret Liti gation — Br :
Contract — Ap, ate Law. -

j
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et (Nier ) AP



i

Civil Engineering |

Unit VI
Introduction to Cyber Law — Information Technology Act - Cyber Crime and
E-commerce — Data Security — Confidentiality — Privacy - International

aspects of Computer and Online Crime.

REFERENCE BOOKS:

1.

Deborah E.Bouchoux: “Intellectual Property”. Cengage learning , New
Delhi

Kompal Bansal & Parishit Bansal "Fundamentals of IPR for Engineers",
BS Publications (Press)

Cyber Law. Texts & Cases, South-Western’s Special Topics Collections

Prabhuddha Ganguli: * Intellectual Property Rights” Tata Mc-Graw —
Hill, New Delhi

Richard Stim: "Intellectual Property", Cengage Learning, New Delhi.

R. Radha Krishnan, S. Balasubramanian: "Intellectual Property Rights",
Excel Books. New Delhi.

M.Ashok Kumar and Mohd.Igbal Ali: “Intellectual Property Right”
Serials Pub.
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TEXT BOOKS:
I. ‘Highway Engineering’by Khanna S.K., Justo C.EG and
Veeraragavan A, Nem Chand Bros, Roorkee.

2. ‘Traffic Engineering and Transportation’ Planning by Kadiyali L.R
Khanna Publishers, New Delhi.

>

3. ‘Highway Engineering’ by Srinivasa Kumar R, Universities Press,
Hyderabad.

REFERENCES:

1. “Transportation Engineering and Planning’ by Papacostas C.S. and
PD Prevedouros, Prentice Hall of India Pvt. Ltd; New Delhi.

2. ‘Principles of Highway Engineering’ by Kadiyali LR, Khanna
Publishers, New Delhi.

3. ‘Transportation Engineering - An Introduction’ byJotin Khisty C,
Prentice Hall, Englewood Cliffs,New Jersey.

4. ‘Highway Engineering’ by Paul H. Wright and Karen K Dixon,
Wiley Student Edition, Wiley India (P) Ltd., New Delhi .

5. ‘Principles of Transportation Engineering’ by Partha Chakroborthy
and Animesh Das, PHI Learning Private Limited, Delhi

6. ‘Practice and Design of Highway Engineering’ by Sharma SK,
Principles, S.Chand & Company Private Limited, New Delhi.
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I Year — I SEMESTER

CES07-GEOTECHNICAL ENGINEERING LAB

Lecture : - Internal Assessment : 25 Marks
Tutorial : - Semester End Examination : 50 Marks
Practical : 3 hrs/Week Credits : 2

Course Learning Objectives:
The objective of this course is:

1. To impart knowledge of determination of index properties required
for classification of soils.

2. To teach how to determine compaction characteristics and
consolidation behavior from relevant lab tests; to determine
permeability of soils.

3. To teach how to determine shear parameters of soil through different
laboratory tests.

Course Outcomes:

Upon successful completion of this course, student will be able to
a.  Determine index properties of soil and classify them.
b. Determine permeability of soils.

c. Determine Compaction, Consolidation and shear strength
characteristics.

SYLLABUS:

LIST OF EXPERIMENTS
1. Specific gravity, G
Atterberg’s Limits.
Field density-Core cutter and Sand replacement methods
Grain size analysis by sieving
Hydrometer Analysis Test
Permeability of soil - Constant and Variable head tests
Compaction test
Consolidation test (to be demonstrated)

LAk wR
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I'l. Unconfined Compression test
12. Vane Shear test
13. Differential free swell (DFS)
14. CBR Test
At least Tenexperiments shall be conducted.

LIST OF EQUIPMENT:
1. Casagrande’s liquid limit apparatus.
2. Apparatus for plastic and shrinkage limits
3. Field density apparatus for
a) Core cutter method
b)  Sand replacement method

4. Set of sieves: 4.75 mm, 2 mm, 1 mm, 0.6 mm, 0.42 mm, 0.3 mm,
0.15 mm, and 0.075 mm.

5.  Hydrometer
6.  Permeability apparatus for
a) Constant head test
b)  Variable head test
7. Universal auto compactor for IS light and heavy compaction tests.
8. Shaking table, funnel for sand raining technique.
9 Apparatus for CBR test
10. 10 tons loading frame with proving rings of 0.5 tons and 5 tons capacity
11. " One dimensional consolation test apparatus with all accessories,
12, Triaxial cell with provision for accommodating 38 mm dia specimens.
13. Box shear test apparatus
14.  Laboratory vane shear apparatus.
15. Hot air ovens (range of temperature 50°- 150°C

Reference:
1. ‘Determination of Soil Properties’ by J. E. Bowles.
2. IS Code 2720 —relevant parts.

*okok
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CES08-ENGINEERING GEOLOGY LAB

Lecture : - Internal Assessment : Marks
Tutorial : - Semester End Examination : Marks
Practical : 3 hrs/Week Credits : 2

Course Learning Objectives:
The objective of this course is:

1. To identify the mega-scopic types' of Ore minerals & Rock forming
minerals.

2. To identify the mega-scopic typeé of Igneous, Sedimentary,
Metamorphic rocks.

3. To identify the topography of the site & material selection

Course Outcomes:
Upon the successful completion of this course, the students will be able to:
a. Identify Mega-scopic minerals & their properties.
b. Identify Mega-scopic rocks & their properties.
c. Identify the site parameters such as contour, slope & aspect for
topography.
d. Know the occurrence of materials using the strike & dip problems.

SYLLABUS:

LIST OF EXPERIMENTS
1. Physical properties of minerals: Mega-scopic identification of

a. Rock forming minerals — Quartz group, Feldspar group,
Garnet group, Mica group & Talc, Chlorite, Olivine,
Kyanite, Asbestos, Tourmelene, Calcite, Gypsum, etc. ..

b. Ore forming minerals — Magnetite, Hematite, Pyrite,

Pyralusite, Graphite, Chromite, etc. ..

2. Megascopic description and identification of rocks.
a) Igneous rocks — Types of Granite, Pegmatite, Gabbro,

Dolerite, Syenite, Granite Poryphery, Basalt, etc...
ﬁ,,LbT Sedimentary rocks — Sand stone, Ferrugineous,fgand ston

; : HiBRnen;
m{‘g Lime stone, Shale, Laterite, Conglamorate, etc. "%
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1

¢) Metamorphic rocks — Biotite — Granite Gneiss. Slate,
Muscovite & Biotiteschist, Marble, Khondalite, etc. ..

3. Interpretation and drawing of sections for geological maps showing tilted
beds, faults, unconformities etc.

4. Simple Structural Geology problems.
5. Bore hole data.
6. Strength of the rock using laboratory tests.

7. Field work — To identify Minerals, Rocks, Geomorphology& Structural
Geology.

LAB EXAMINATION PATTERN:
1. Description and identification of FOUR minerals

2. Description and identification of FOUR (including igneous,
sedimentary and metamorphic rocks)

3. ONE Question on Interpretation of a Geological map along with a
geological section.

4. TWO Questions on Simple strike and Dip problems.
5. Bore hole problems.
6. Project report on geology.

REFERENCE:

1. “Applied Engineering Geology Practicals’ by M T Mauthesha
Reddy, New Age International Publishers, 2" Edition.

2. ‘Foundations of Engineering Geology’ by Tony Waltham, Spon
Press, 3" edition, 2009.
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CEG601-DESIGN AND DRAWING OF STEEL STRUCTURES

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is to:

1

Familiarize Students with different types of Connections and relevant
IS codes

Equip student with concepts of design of flexural members

Understand Design Concepts of tension and compression members in
trusses

Familiarize students with different types of Columns and column bases
and their Design

Familiarize students with Plate girder and Gantry Girder and their
Design

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

a. Work with relevant IS codes.
b. Carryout analysis and design of flexural members and detailing.
c. Design compression members of different types with connection
detailing,
d. Design Plate Girder and Gantry Girder with connection detailing
¢. Produce the drawings pertaining to different components of steel
structures.
SYLLABUS:
UNIT -1

Connections: Riveted connections — definition, rivet strength and capacity,
Welded connections: Introduction, Advantages and disadvantages of
welding- Strength of welds-Butt and fillet welds: Permissible stresses — IS
Code requirements. Design of fillet weld subjected to moment acting in the

plane and at ﬁﬂgles to the plane of the joints.
B e~
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UNIT - 11
Beams: Allowable stresses, design requirements as per 1S Code-Design of
simple and compound beams-Curtailment of flange plates, Beam to beam

connection, check for deflection, shear, buckling, check for bearing, laterally
unsupported beams.

UNIT -I11

Tension Members and compression members: General Design of members
subjected to direct tension and bending —effective length of columns.
Slenderness ratio — permissible stresses. Design of compression members,
struts etc.Roof Trusses: Different types of trusses — Design loads — Load
combinations as per IS Code recommendations, structural details —Design of

simple roof trusses involving the design of purlins, members and joints —
tubular trusses.

UNIT -1V

Design of Columns: Built up compression members — Design of lacings and
battens. Design Principles of Eccentrically loaded columns, Splicing of
columns.

UNIT -V

Design of Column Foundations: Design of slab base and gusseted base.
Column bases subjected moment.

UNIT - VI

Design of Plate Girder: Design consideration — I S Code recommendations
Design of plate girder-Welded — Curtailment of flange plates, stiffeners —
splicing and connections.

Design of Gantry Girder: impact factors - longitudinal forces, Design of
Gantry girders.

NOTE: Welding connections should be used in Units I — VI.

The students should prepare the following plates.

Plate 1 Detailing of simple beams

Plate 2 Detailing of Compound beams including curtailment of flange plates.
Plate 3 Detailing of Column including lacing and battens.

Plate 4 Detailing of Column bases — slab base and gusseted base

Plate 5 Detailing of steel roof trusses including joint details.

Plate 6 Det}ﬁwﬂate girder including curtailment, splicing and stiffenérs, —

-, 3 . Al “”r
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INTERNAL EXAMINATION PATTERN:

The total internal marks (30) are distributed in three components as follows:
1. Descriptive (subjective type) examination : 25 marks
2. Assignment : 05 marks

FINAL EXAMINATION PATTERN:

The end examination paper should consist of Part A and Part B. part A
consist of two questions in Design and Drawing out of which one question is
to be answered. Part B should consist of five questions and design out of
which three are to be answered. Weightage for Part — A is 40% and Part- B is
60%.

TEXT BOOKS

1. “Steel Structures Design and Practice’ by N.Subramanian, Oxford
University Press.

2. ‘Design of Steel Structures’ by Ramachandra, Vol — 1, Universities

Press.
3. ‘Design of steel structures’ by S.K. Duggal, Tata Mcgraw Hill, and
New Delhi
REFERENCES

1. “Structural Design in Steel’ by Sarwar Alam Raz, New Age
International Publishers, New Delhi

‘Design of Steel Structures’ by P. Dayaratnam; S. Chand Publishers
3. ‘Design of Steel Structures’ by M. Raghupathi, Tata Mc. Graw-Hill

“Structural Design and Drawing’ by N. Krishna Raju; University
Press,

IS Codes:

1) IS -800 - 2007

2) IS - 875

3) Steel Tables.

These codes and steel tables are permitted to use in the examinations.

Aok
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CE602-GEOTECHNICAL ENGINEERING — II

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is:

1. To impart to the student knowledge of types of shallow foundations
and theories required for the determination of thejr bearing capacity.

2. To enable the student to compute immediate and consolidation
settlements of shallow foundations.

3. To impart the principles of important field tests such as SPT and
Plate bearing test.

4. To enable the student to imbibe the concepts of pile foundations and
determine their load carrying capacity.

Course Outcomes:
Upon the successful completion of this course:

a.  The student must be able to understand the various types of shallow
foundations and decide on their location based on soil
characteristics.

b. The student must be able to compute the magnitude of foundation
settlement and decide on the size of the foundation accordingly.

c. The student must be able to use the field test data and arrive at the
bearing capacity.

~d.  The student must be able to apply the principles of bearing capacity
of piles and design them accordingly.

SYLLABUS:

UNIT -1

Soil Exploration: Need — Methods of soil exploration — Boring and
Sampling methods — Field tests — Penetration Tests — Pressure meter —
planning of Programme and preparation of soil investigation report. /y

UNIT - 11 / T3 R
Earth And Firfh-Retaining Structures: Infinite and finite earth slopes in'
= ;of failures — factor of safety of infinite slopes— stability -~ -

j Crntur (Dist). AR
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analysis by Swedish arc method, standard method of slices — Taylor’s
Stability Number-Stability of slopes of dams and embankments - different
conditions.

Rankine’s & Coulomb’s theory of earth pressure — Culmann’s graphical
method - earth pressures in layered soils.

UNIT-III

Shallow Foundations — Bearing Capacity Criteria: Types of foundations
and factors to be considered in their location - Bearing capacity — criteria for
determination of bearing capacity — factors influencing bearing capacity —

analytical methods to determine bearing capacity — Terzaghi’s theory - IS
Methods.

UNIT-1V

Shallow Foundations — Settlement Criteria: Safe bearing pressure based
on N- value — allowable bearing pressure; safe bearing capacity and
settlement from plate load test — Types of foundation settlements and their
determination - allowable settlements of structures.

UNIT -V

Pile Foundation: Types of piles — Load carrying capacity of piles based on
static pile formulae — Dynamic pile formulae— Pile load tests - Load carrying
capacity of pile groups in sands and clays.

UNIT-VI
Well Foundations: Types — Different shapes of well — Components of well
— functions — forces acting on well foundations - Design Criteria —

Determination of steining thickness and plug - construction and Sinking of
wells — Tilt and shift.

TEXT BOOKS:

1. “Principles of Foundation Engineering’by Das, B.M., - (201 1) —6th
edition (Indian edition) Cengage learning

2. ‘Basic and Applied Soil Mechanics’ by Gopal Ranjan & ASR Rao,
New Age International Pvt. Ltd, (2004).

REFERENCES:

1. Foundation Analysis and Design’by Bowles, J.E., (1988) — 4th
Edition, McGraw-Hill Publishing Company, Newyork.

2. ‘Theory and Practice of Foundation Design’ by N.N.SOM &
S.C.DAS PHI Learning Private limited.
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CE603-WATER RESOURCES ENGINEERING—]

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination ° Marks
Practical : - Credits : 3

Course Learning Objectives:
The course is designed to
1.~ Introduce hydrologic cycle and its relevance to Civil engineering.

2. Make the students understand physical processes in hydrology and,
components of the hydrologic cycle.

3. Appreciate concepts and theory of  physical processes and
interactions.

4. Learn measurement and estimation of the components hydrologic
cycle.

5. Provide an overview and understanding of Unit Hydrograph theory
and its analysis.

6. Understand flood frequency analysis, design flood, flood routing.

7. Appreciate the concepts of groundwater movement and well
hydraulics.

Course Outcomes
At the end of the course the students are expected to

a. Have a thorough understanding of the theories and principles
governing the hydrologic processes.

b. Be able to quantify major hydrologic components and apply key
concepts to several practical areas of engineering hydrology and
related design aspects.

c. Develop Intensity-Duration-Frequency and Depth-Area Duration
curves to design hydraulic structures.

d. Be able to develop design storms and carry out frequency analysis.
e. Beable to determine storage capacity and life of reservoirs.

f.  Develop unit hydrograph and synthetic hydrograph.

g Beable to estimate flood magnitude and carry out flood routing.

h.  Be able to determine aquifer parameters and yield of wells. /ﬂ
' hydrologic processes. [iASARA
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SYLLABUS:

UNIT 1

Introduction: Engineering hydrology and its applications, Hydrologic cycle,
hydrological data-sources of data.

Precipitation:Types and forms, measurement, raingauge network,
presentation of rainfall data, average rainfall, continuity and consistency of
rainfall data, frequency of rainfall, Intensity-Duration-Frequency (IDF)
curves, Depth-Area-Duration  (DAD) curves, Probable Maximum
Precipitation (PMP), design storm.

UNIT-II

Abstractions from Precipitation: Initial abstractions.
Evaporation: factors affecting, measurement, reduction
Evapotranspiration: factors affecting, measurement, control

Infiltration: factors affecting, Infiltration capacity curve, measurement,
infiltration indices.

UNIT-III

Runoff :Catchment characteristics, Factors affecting runoff, components,
computation- empirical formulae, tables and curves, stream gauging, rating
curve, flow mass curve and flow duration curve.

Hydrograph analysis: Components of hydrograph, separation of base flow,
effective rainfall hyetograph and direct runoff hydrograph, unit hydrograph,
assumptions, derivation of unit hydrograph, unit hydrographs of different
durations, principle of superposition and S-hydrograph methods, limitations
and applications of unit hydro graph, synthetic unit hydrograph.

UNIT-1V

Floods: Causes and effects, frequency analysis- Gumbel’s and Log-Pearson
type III distribution methods, Standard Project Flood (SPF) and Probable
Maximum Flood (MPF), flood control methods and management.

Flood Routing: Hydrologic routing, channel and reservoir routing-
Muskingum and Puls methods of routing.

UNIT-V

Groundwater: Occurrence, types of aquifers, aquifer parameters, porosity,
specific yield, permeability, transmissivity and storage coefficient, types of
wells, Darcy’s fayy, Dupuit’s equation- steady radial flow to wells in conﬁﬁ

' el
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UNIT VI

Advanced Topics in Hydrology: Rainfall-runoff Modelling, instantaneous
unit hydrograph (IUH) - conceptual models - Clark and Nash models, general
hydrological models- Chow - Kulandaiswamy model.

TEXT BOOKS:

1. “Engineering Hydrology’ by Subramanya, K, Tata Mc Graw-Hill
Education Pvt. Ltd, (2013), New Delhi.

2. ‘Engineering Hydrology’ by Jayarami Reddy, P, Laxmi Publications
Pvt. Ltd., (2013), New Delhi

3. ‘Applied hydrology’by Chow V.T., D.R Maidment and L.W. Mays,
Tata McGraw Hill Education Pvt. Ltd., (2011), New Delhi.

4. ‘Engineering Hydrology’by Ojha C.S.P, R. Berndtsson and P.
Bhunya, Oxford University Press, (2010).

REFERENCES:
1. ‘Water Resources Engineering’, Mays L.W, Wiley India Pvt. Ltd,
(2013).
2. ‘Hydrology’by Raghunath. H.M., New Age International Publishers,
(2010).

3. ‘Engineering Hydrology —Principles and Practice’by Ponce V.M.,
Prentice Hall International, (1994).

4. ‘Hydrology and Water Resources Engineering’ by Patra K.C.,
Narosa Publications, (2011).
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CE604- ENVIRONMENTAL ENGINEERING —1

Lecture : 3 hrs/Week Internal Assessment : Marks

Tutorial : 1 Hrs/Week Semester End Marks
Examination ;

Practical : -- Credits : 3

Course Learning Objectives:
The course will address the following:

1. Outline planning and the design of water supply systems for a
community/town/city.

2. Provide knowledge of water quality requirement for domestic usage

3. Impart understanding of importance of protection of water source
quality and enlightens the efforts involved in converting raw water
into clean potable water.

4. Selection of valves and fixture in water distribution systems.
5. Impart knowledge on design of water distribution network.

Course Outcomes:
Upon the successful completion of this course, the students will be able to:

a. Plan and design the water and distribution networks and sewerage
systems.

Identify the water source and select proper intake structure.
Characterisation of water .

Select the appropriate appurtenances in the water supply .
Selection of suitable treatment flow for raw water treatments.

o po o

SYLLABUS:

UNIT-I

Introduction: Importance and Necessity of Protected Water Supply systems,
Water borne diseases, Flow chart of public water supply system, Role of
Environmental Engineer, Agency activities.

Water Demand and Quantity Estimation: Estimation of water demand for %
a town or city,, Per capita Demand and factors influencing it - Types of Wa
demands an¢/¥ tations- factors affecting water demand, Design Period,

e Design period, Population Forecasting. o
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UNIT-11

Sources of Water: Lakes, Rivers, Impounding Reservoirs, comparison of
sources with reference to quality, quantity and other considerations- Capacity
of storage reservoirs, Mass curve analysis. Groundwater sources of water:
Types of water bearing formations, springs, Wells and Infiltration galleries,
Yields from infiltration galleries.

Collection and Conveyance of Water: Factors governing the selection of
the intake structure, Types of Intakes. Conveyance of Water: Gravity and
Pressure conduits, Types of Pipes, Pipe Materials, Pipe joints, Design aspects
of pipe lines, laying of pipe lines.

UNIT-IIT

Quality and Analysis of Water: Characteristics of water—Physical,
Chemical and Biological-Analysis of Water — Physical, Chemical and
Biological characteristics. Comparison of sources with reference to quality-
LS. Drinking water quality standards and WHO guidelines for drinking water

UNIT-1V

Treatment of Water: Flowchart of water treatment plant, Treatment
methods: Theory and Design of Sedimentation, Coagulation, Sedimentation
with Coagulation, Filtration.

UNIT-V

Disinfection: Theory of disinfection-Chlorination and other Disinfection
methods, Softening of Water, Removal of color and odours - Iron and
manganese removal —Adsorption-fluoridation and deflouridation—aeration—
Reverse Osmosis-Iron exchange—Ultra filtration.

UNIT-VI

Distribution of Water: Requirements- Methods of Distribution system,
Layouts of Distribution networks, Pressures in the distribution layouts,
Analysis of Distribution networks: Hardy Cross and equivalent pipe methods
-Components of Distribution system: valves such as sluice valves, air valves,
scour valves and check valves, hydrants, and water meters—Laying and
testing of pipe lines- selection of pipe materials, pipe joints.

TEXT BOOKS

1. Environmental Engineering — Howard S. Peavy, Donald R. Rowe,
Teorge George Tchobanoglus — Mc-Graw-Hill Book Company/*jyew o
Delhi, 1985. eyineh
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2. Elements of Environmental Engineering — K.N. Duggal, S. Chand &
Company Ltd., New Delhi, 2012.

REFERENCES
3. Water Supply Engineering — Dr. P.N. Modi
4. Water Supply Engineering — B.C. Punmia
5. Water Supply and Sanitary Engineering — G.S.Birdie and J.S. Birdie
6

Environmental Engineering by D. Srinivasan, PHI Learning Private
Limited, New Delhi, 2011.
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CE605-TRANSPORTATION ENGINEERING — I]

w2

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : I Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is:

1. To know various components and their functions in a railway track
To acquire design principles of geometrics in a railway track.
To know various techniques for the effective movement of trains.
To acquire design principles of airport geometrics and pavements.

To know the planning, construction and maintenance of Docks and
Harbours.

ok S 19

Course Outcomes:
At the end of course, Student can
a. Design geometrics in a railway track.
b.  Provide good transportation network
c. Design airport geometrics and airfield pavements.
d. Plan, construct and maintain Docks and Harbours.

SYLLABUS:
A.RAILWAY ENGINEERING

UNIT -1

Components of Railway Engineering:Permanent way components —
Railway Track Gauge - Cross Section of Permanent Way - Functions of
various Components like Rails, Sleepers and Ballast —Rail Fastenings —
Creep of Rails- Theories related to creep — Adzing of Sleepers- Sleeper
density — Rail joints.

UNIT - II

Geometric Design of Railway Track:Alignment — Engineering Surveys %
Gradients- Grade Compensation- Cant and Negative Super elevation- Cant s
Deficiency ¢ of Curve — safe speed on curves — Transition CULVE — il il thE
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Compound curves — Reverse curves — Extra clearance on curves — widening
of gauge on curves — vertical curves — cheek rails on curves.

UNIT - 111

Turnouts & Controllers: Track layouts — Switches — Design of Tongue Rails
— Crossings — Turnouts — Layout of Turnout — Double Turnout — Diamond
crossing — Scissors crossing.

Signal Objectives — Classification — Fixed signals — Stop signals — Signalling
systems — Mechanical signalling system — Electrical signalling system —

System for Controlling Train Movement — Interlocking — Modern signalling
Installations.

B.AIRPORT ENGINEERING

UNIT -1V

Airport Planning & Design:Airport Master plan — Airport site selection —
Air craft characteristics — Zoning laws — Airport classification — Runway
orientation — Wind rose diagram — Runway length — Taxiway design —
Terminal area and Airport layout — Visual aids and Air traffic control.

UNIT -V

Runway Design:Various Design factors — Design methods for Flexible
pavements — Design methods for Rigid pavements — LCN system of
Pavement Design - Airfield Pavement Failures — Maintenance and
Rehabilitation of Airfield pavements — Evaluation & Strengthening of

Airfield pavements — Airport Drainage — Design of surface and subsurface
drainage.

C.DOCKS & HARBOURS

UNIT - VI
Planning, Layout, Construction & Maintenance Of Docks &
Harbours:Classification of ports — Requirement of a good port -

classification of Harbours — Docks - Dry & wet docks — Transition sheds and
workhouses — Layouts; Quays — construction of Quay walls — Wharves —
Jetties — Tides - Tidal data and Analysis — Break waters — Dredging —
Maintenance of Ports and Harbours — Navigational aids.

TEXT BOOKS:

1. Railway Engineering by Satish Chandra and Agarwal M.M., Oxfor
University Press, New Delhi j
2. éﬁzﬂ/Engineering by Khanna & Arora - Nemcha_r‘_ld‘_ Bros

o

fsiinairdd




¥
Civil Engineering | |25

3. Docks and Harbour Engineeringby Bindra S.P. - Dhanpathi Rai &
Sons, New Delhi.

REFERENCES:
1. ‘Railway Engineering’by Saxena & Arora - Dhanpat Rai, New
Delhi.

2. “Transportation Engineering Planning Design’ by Wright P.H. &
Ashfort N.J. - John Wiley & Sons.

3. ‘Airport Engineering’ by Virendra Kumar, Dhanpat Rai Publishers,
New Delhi.

4. “Transportation Engineering’ by Srinivasa Kumar R, University
Press, Hyderabad

5. ‘Highway, Railway, Airport and Harbour Engineering’ by
Subramanian KP, Scitech Publications (India) Pvt. Limited,
Chennai.

Hokok




Civil Engineering |
[

. ) .
HI Year —II SEMESTER ! : §

0 3
CE607-COMPUTER AIDED ENGINEERING DRAWING

Lecture : - Internal Assessment : Marks
Tutorial : - Semester End Examination : Marks
Practical : 3 hrs/Week Credits : 2

Course Objectives:
The objective of this course is:

To enhance the students knowledge and skills in engineering drawing

To introduce computer aided drafting packages and commands for
modeling and sketching.

To learn surface modeling techniques required designing and machining

To draw the geometric entities and create 2D and 3D wire frame
models.

To learn various modelling techniques such as edit, zoom, cross
hatching, pattern filling,rotation, etc.

Course outcomes:
Up on completion of the course, the student shall be able to :

1) Understand the paper —space environment thoroughly

2) Develop the components using 2D and 3D wire frame models
through various editing commands.

3) Generate assembly of various components of compound solids.

UNIT-I

Objective: The knowledge of projections of solids is essential in 3D
modelling and animation. The student will be able to draw projections of
solids. The objective is to enhance the skills they already acquired in their
earlier course in drawing of projection and sections of solids.

Projections Of Planes & Solids : Projections of Regular Solids inclined to
both planes — Auxiliary Views. Sections and Sectional views of Right
Regular Solids — Prism, Cylinder, Pyramid, Cone — Auxiliary views.

UNIT-II

Objective:/{The knowledge of development of surfaces of solids is requi%
in designipyg anufacturing of the objects. Whenever two or more solids’

rcombine;-#&-definitey curve is seen at their intersection. The intersection of
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solids also plays an important role in designing and manufacturing. The
objective is to impart this knowledge through this topic.

Development And Interpenetration Of Solids: Development of Surfaces of
Right Regular Solids — Prisms, Cylinder, Pyramid Cone and their parts.
Interpenetration of Right Regular Solids — Intersection of Cylinder Vs
Cylinder, Cylinder Vs Prism, Cylinder Vs Cone.

UNIT-III

Objective: Isometric projections provide a pictorial view with a real
appearance. Perspective views provides a realistic 3D View of an object. The
objective is to make the students learn the methods of Iso and Perspective
VIEWS.

Isometric Projections : Principles of Isometric Projection — Isometric Scale
— Isometric Views

— Conventions — Isometric Views of Lines, Plane Figures, Simple and
Compound Solids — IsometricProjection of objects having non- isometric
lines. Isometric Projection of Spherical Parts.

Transformation of Projections: Conversion of Isometric Views to
Orthographic Views — Conventions.

Perspective Projections: Perspective View: Points, Lines, Plane Figures and
Simple Solids,Vanishing Point Methods(General Method only).

PART- B COMPUTER AIDED DRAFTING

UNIT- IV

Introduction To Computer Aided Drafting: Generation of points, lines,
curves, polygons, dimensioning. Types of modelling: object selection
commands — edit, zoom, cross hatching, pattern filling, utility commands, 2D
wire frame modelling, 3D wire frame modelling.

UNIT -V
Objective: By going through this topic the student will be able to understand
the paper-space environment thoroughly.

View Points And View Ports: view point coordinates and view(s) displayed,
examples to exercise different options like save, restore, delete, joint, single
option.

UNIT -VI

Computer, /S;Eiy:;i/Solid Modelling: Isometric projections, orthographi¢’*’

- = " TN l
projectio metric projections, Modelling of simple solids| Modél e ;,’;;3 Co
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TEXT BOOKS :
I.Engineering Graphics, K.C. john, PHI Publications.
2.Engineering drawing by N.D Bhatt, Charotar publications.

REFERENCES:
1. Mastering Auto CAD 2013 and Auto CAD LT 2013 — George Omura,
Sybex.

2. Auto CAD 2013 fundamentals- Elisemoss, SDC Publ.
Engineering Drawing and Graphics using Auto Cad-T Jeyapoovan, vikas

. Engineering Drawing + AutoCAD — K Venugopal, V. Prabhu Raja,
New Age.

Engineering Drawing — RK Dhawan, S Chand

Engineering Drawing — MB Shaw, BC Rana, Pearson
Engineering Drawing — KL Narayana, P Kannaiah, Scitech
Engineering Drawing — Agarwal and Agarwal, Mc Graw Hill
. Engineering Graphics — PI Varghese, Mc Graw Hill

10. Text book of Engineering Drawing with auto-CAD, K. Venkata
Reddy/B.S . Publications.

o
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Internal Evaluation: Max. Marks: 30

The total internal evaluation marks are distributed in following two
components:

1. Day-to-day work : 20 marks
2. Internal test : 10 marks

I Mid (Internal Test 1) Examination Part A - Conventional drawing
Exam II Mid (Internal Test 2) Examination Part B - In Computer Lab

(Note: The duration of the internal test is 2 hours and it must be conducted as

per the schedules notified. The internal test may be conducted for 40 marks

and it may be reduced to 10 marks).

End Semester Examination (Total Duration: 4 Hours, Max. Marks: 70)
PART A - Conventional drawing pattern (Duration: 2 Hours, Marks: 35)

PART B — Computer lab pattern using any drafting packages (Duration:
2 Hours, Marks: 35)

(Note: both PART A and PART B are compulsory and are to be conducted in
separate sessions)

Since the pagfern of the internal and external examination is not specified i
the R13 a 1c regulation, it is requested that the above pattern Amay‘k_fj%
"y rapproved; e > -
g i 9@ T
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CE608-TRANSPORTATION ENGINEERING LAB

Lecture : - Internal Assessment : 25 Marks
Tutorial : - Semester End Examination : 50 Marks
Practical : 3 hrs/week Credits : 2

Course Learning Objectives:
The objective of this course is:
1. To test crushing value, impact resistance, specific gravity and water

absorption, percentage attrition, percentage abrasion, flakiness index
and elongation index for the given road aggregates.

2. To know penetration value, ductility value, softening point, flash
and fire point, viscosity and stripping for the given bitumen grade.

3. To test the stability for the given bitumen mix.
4. To carry out surveys for traffic volume, speed and parking.

Course outcomes:

a. Ability to test aggregates and judge the suitability of materials for
the road construction

b.  Ability to test the given bitumen samples and judge their suitability
for the road construction

c.  Ability to obtain the optimum bitumen content for the mix design

d. Ability to determine the traffic volume, speed and parking
characteristics.

SYLLABUS:

I. ROAD AGGREGATES:

1. Aggregate Crushing value
Aggregate Impact Test.
Specific Gravity and Water Absorption.
Attrition Test
Abrasjon Test.

P & Ba B
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I1. BITUMINOUS MATERIALS:

1,

SN e

Penetration Test.
Ductility Test.

Softening Point Test.
Flash and fire point tests.
Stripping Test

Viscosity Test.

III. BITUMINOUS MIX:

1.

Marshall Stability test.

IV. TRAFFIC SURVEYS:

1.
2.

W

4.

Traffic volume study at mid blocks.

Traffic Volume Studies (Turning Movements) at intersection.

Spot speed studies.
Parking study.

V. DESIGN & DRAWING:

1. Earthwork calculations for road works.
2. Drawing of road cross sections.
3. Rotors intersection design.
LIST OF EQUIPMENT:
1. Apparatus for aggregate crushing test.
2. Aggregate Impact testing machine
3. Pycnometers.
4. Los angles Abrasion test machine
5. Deval’s Attrition test machine
6. Length and elongation gauges
7. Bitumen penetration test setup.
8. Bitumen Ductility test setup.
9. Ring and ball apparatus
10. Viscometer.
11. Marshal Mix design apparatus.
12
13
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. Enoscopg for spot speed measurement.
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TEXT BOOKS:

I. "Highway Material Testing Manual’ by S.K. Khanna, C.E.G Justo

and A.Veeraraghavan, Neam Chan
Publications, New Delhi.

REFERENCE BOOKS:
1. IRC Codes of Practice
2. Asphalt Institute of America Manuals
3. Code of Practice of B.L.S.

ek
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CE701-ENVIRONMENTAL ENGINEERING — 11

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : I Hrs/Week Semester End Examination : Marks
Practical : - Credits ; 3

Course Learning Objectives:
The objective of this course is:

1. Outline planning and the design of wastewater collection,
conveyance and treatment systems for a community/town/city.

2. Provide knowledge of characterisation of wastewater generated in a
community.

3. Impart understanding of treatment of sewage and the need for its
treatment.

4. Summarize the appurtenance in sewerage systems and their
necessity.

5. Teach planning, and design of septic tank and imhoff tank and the
disposal of the effluent from these low cost treatment systems.

6. Effluent disposal method and realise the importance of regulations
in the disposal of effluents in rivers.

Course Outcomes:

By the end of successful completion of this course, the students will be able
to:

a. Plan and design the sewerage systems
b. Characterisation of Sewage
c. Select the appropriate appurtenances in the sewerage systems
d. Selection of suitable treatment flow for sewage treatment
e. Identify the critical point of pollution in a river for a specific amount
of pollutant disposal into the river
SYLLABUS:
UNIT - I:

demerits —
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classification of sewerage systems- Estimation of sewage flow and storm
water drainage — fluctuations — types of sewers - Hydraulics of sewers and
storm drains— design of sewers — appurtenances in sewerage — cleaning and
ventilation of sewers.

UNIT - II:
Pumping of wastewater: Pumping stations — location — components— types
of pumps and their suitability with regard to wastewaters.

House Plumbing: systems of plumbing-sanitary fittings and other
accessories—one pipe and two pipe systems — Design of building drainage.

UNIT - III:

Sewage characteristics — Sampling and analysis of wastewater - Physical,
Chemical and Biological Examination-Measurement of BOD and COD -
BOD equations.

Treatment of sewage : Primary treatment-Screens-grit chambers-grease
traps—floatation— sedimentation — design of preliminary and primary
treatment units.

UNIT -1V:
Secondary treatment: Aerobic and anaerobic treatment process-comparison.

Suspended growth process: Activated Sludge Process, principles, designs,
and operational problems, modifications of Activated Sludge Processes,
Oxidation ponds, Aerated Lagoons.

Attached Growth Process: Trickling Filters—-mechanism of Impurities
removal- classification—design-operation and maintenance problems. RBCs,
Fluidized bed reactors.

UNIT V:

Miscellaneous Treatment Methods: Nitrification and Denitrification —
Removal of Phosphates —UASB-Membrane reactors-Integrated fixed film
reactors. Anaerobic Processes: Septic Tanks and Imhoff tanks- working
Principles and Design—disposal of septic tank effluent.

UNIT - VI:

Bio-solids (Sludge) management: Characteristics- handling and treatment of
sludge-thickening — anaerobic digestion of sludge.

Disposal of sewage: methods of disposal — disposal into water bodies-
Oxygen S%Curve-disposal on land- sewage sickness.
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Text Books

I. Wastewater Engineering Treatment and Reuse by Metcalf & Eddy,
Tata McGraw-Hill edition.

2. Elements of Environmental Engineering by K.N. Duggal, S. Chand
& Company Ltd. New Delhi, 2012.

3. Environmental Engineering by Howard S. Peavy, Donald R. Rowe,
Teorge George Tchobanoglus — Mec-Graw-Hill Book Company,
New Delhi, 1985.

4. Wastewater Treatment for Pollution Control and Reuse, by Soli. J
Arceivala, Sham R Asolekar, Mec-GrawHill, NewDelhi; 3¢ Edition.

References

1. Environmental Engineering —II: Sewage disposal and Air Pollution
Engineering, by Garg, S.K.; Khanna Publishers.

2. Sewage treatment and disposal by Dr. P.N. Modi& Sethi.

3. Environmental Engineering, by Ruth F. Weiner and Robin
Matthews — 4th Edition Elsevier, 2003.

4. Environmental Engineering by D. Srinivasan, PHI Learning Private

Limited, New Delhi, 2011.
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CE702-PRESTRESSED CONCRETE

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : g

Course Learning Objectives:
The objective of this course is:
1. Familiarize Students with concepts of prestressing.

2. Equip student with different systems and devices used n
prestressing.

3. Understand the different losses of prestress including short and long
term losses.

4. Familiarize students with the analysis and design of prestressed
concrete members under flexure, shear and torsion.

Course Outcomes:
At the end of this course the student will be able to
a. Understand the different methods of prestressing.

b. Estimate the effective prestress including the short and long term
losses.

¢. Analyze and design prestressed concrete beams under flexure and
shear.

d.  Understand the relevant IS Codal provisions for prestressed concrete

SYLLABUS:

UNIT-I

Basic concepts of Prestressing- Advantages and Applications of Prestressed
Concretes, High Strength Concrete- Permissible Stresses, Shrinkage, Creep,
Deformation Characteristics, High strength  Steel- Types, Strength-
Permissible Stresses- Relaxation of Stress, Stress Corrosion- Durability, Fire
Resistance, Cover Requirements.

UNIT-II

Prestressing Systems- Introduction, Tensioning devices, Pre-tensi
Systemw tensioning Systems, Basic Assumptions in Anal

prestres design, Analysis of prestress, Resultant Stresses at=ai %
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pressure line- Concepts of load balancing- Stresses in Tendons. Cracking
moment.

UNIT-111

Losses of Pre-stressing- Loss of Pre-stress in pre-tensioned and post
tensioned members due to various causes -Elastic shortening of concrete,
shrinkage of concrete, creep of concrete, Relaxation of steel, slip in
anchorage, differential shrinkage- bending of members and frictional Josses-
Total losses allowed for design.

UNIT-IV

Design for Flexural resistance- Types of flexural failure — Code procedures-
Design of sections for flexure- Control of deflections- Factors influencing-
Prediction of short term and long term deflections.

UNIT-V

Design for Shear and Torsion- Shear and Principal Stresses- Design of Shear
reinforcements- Codal Provisions- Design for Torsion, Design for Combined
bending, shear and torsion.

UNIT-1V

Transfer of Prestress in pre tensioned members- Transmission length- Bond
stresses- end zone reinforcement- Codal provisions- Anchorage zone Stresses
in Post tensioned members- Stress distribution in end block- Anchorage Zone
reinforcement.

TEXT BOOKS
1. “Prestressed Concrete’ by N. Krishna Raju, Tata McGraw hill
2. ‘Prestressed Concrete’ by S. Ramamrutham

REFERENCES:
1. “‘Prestressed Concrete’ by P. Dayaratnam
2. ‘Prestressed Concrete’ by T. Y. Lin & Burns, Wiley Publications

ook
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CE703-CONSTRUCTION TECHNOLOGY AND MANAGEMENT

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits ; 3

Course Learning Objectives:
The objective of this course is:
. To introduce to the student the concept of project management
including network drawing and monitoring.

2. Tto introduce the various equipment related to construction like
earth moving equipment, trucks and handling equipment, aggregate
production and construction equipment and machinery.

3. To introduce the importance of safety in construction projects.

Course Outcomes:

Upon the successful completion of this course, the students will be able to:
1. Appreciate the importance of construction planning,
2. Understand the functioning of various earth moving equipment.

3. Know the methods of production of aggregate products and
concreting.

4. Apply the gained knowledge to project management and
construction techniques.

SYLLABUS:

UNIT- I

Construction project management and its relevance — qualities of a project
manager — project planning — coordination —scheduling - monitoring — bar
charts — milestone charts — critical path method.

UNIT -II

Project evaluation and review technique — cost analysis - updating — crashing
for optimum cost — crashing for optimum resources — allocation of resources.

UNIT- 111 |
Construc@%%wpment — economical considerations — earthworksegu me/ o
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and handling equipment — calculation of truck production — compaction
equipment — types of compaction rollers.

UNIT -1V
Hoisting and earthwork equipment — hoists — cranes — tractors - bulldozers —
graders — scrapers— draglines - clamshell buckets.

UNIT -V
Concreting equipment — crushers — jaw crushers — gyratory crushers — impact
crushers — selection of crushing equipment - screening of aggregate —

concrete mixers — mixing and placing of concrete — consolidating and
finishing,

UNIT -VI1

Construction methods — earthwork — piling — placing of concrete — form work
— fabrication and erection — quality control and safety engineering,

TEXT BOOKS:

1. “Construction Planning , Equipment and Methods’ by Peurifoy and
Schexnayder , Shapira, Tata Mcgrawhill.

2. ‘Construction Project Management Theory and Practice’by Kumar
Neeraj Jha (2011), Pearson.

3. ‘Construction Technology’ by Subir K. Sarkar and Subhayjit
Saraswati, Oxford University press.

REFERENCES:

1. “Construction Project Management - An Integrated Approach’ by
Peter Fewings , Taylor and Francis

2. ‘Construciton Management Emerging Trends and Technologies’ by
Trefor Williams , Cengage learning .
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IV Year -1 SEMESTER

CE704-WATER RESOURCES ENGINEERING-II

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The course is designed to
1. introduce the types of irrigation systems
2. introduce the concepts of planning and design of irrigation systems

3. discuss the relationships between soil, water and plant and their
significance in planning an irrigation system.

4. understand design methods of erodible and non-erodible canals

5. know the principles of design of hydraulic structures on permeable
foundations.

6. know the concepts for analysis and design principles of storage and
diversion head works.

7. learn design principles of canal structures

Course Outcomes
At the end of the course the student will be able to
a. estimate irrigation water requirements
design irrigation canals and canal network
plan an irrigation system
design irrigation canal structures
plan and design diversion head works
analyse stability of gravity and earth dams
g. design ogee spillways and energy dissipation works

o oo o

SYLLABUS:

UNIT-I
Irrigation: Necessity and importance, principal crops and crop seasons,
types, methods of application, soil-water-plant relationship, soil moisture

constants, ¢ mptive use, estimation of consumptive use, crop /water
requiremen d delta, factors affecting duty, depth and frequency-of

L | Cuniur (Disiy, AR
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irrigation, irrigation efficiencies, water logging and drainage, standards of
quality for irrigation water, crop rotation.

UNIT-11

Canals: Classification, design of non-erodible canals - methods of economic
section and maximum permissible velocity, economics of canal lining, design
of erodible canals -Kennedy’s silt theory and Lacey’s regime theory,
balancing depth of cutting.

UNIT 111
Canal Structures:

Falls: Types and location, design principles of Sarda type fall and straight
glacis fall.

Regulators: Head and cross regulators, design principles

Cross Drainage Works: Types, selection, design principles of aqueduct,
siphon aqueduct and super passage.

Outlets: types, proportionality, sensitivity and flexibility
River Training: Objectives and approaches

UNIT-IV

Diversion Head Works: Types of diversion head works, weirs and barrages,
layout of diversion head works, components. causes and failures of weirs on
permeable foundations, Bligh’s creep theory, Khosla’s theory, design of
impervious floors for subsurface flow, exit gradient.

UNIT-V

Reservoir Planning: Investigations, site selection, zones of storage, yield
and storage capacity of reservoir, reservoir sedimentation.

Dams: Types of dams, selection of type of dam, selection of site for a dam.
Gravity dams: Forces acting on a gravity dam, causes of failure of a gravity
dam, elementary profile and practical profile of a gravity dam, limiting height
of a dam, stability analysis, drainage galleries, grouting.

UNIT-VI

Earth Dams: Types, causes of failure, criteria for safe design, seepage,
measures for control of seepage-filters, stability analysis-stability of
downstream slope during steady seepage and upstream slope during sudden
drawdown conditions.

Spillways: Types, design principles of Ogee spillways, types of spillways
crest gati%yp
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TEXT BOOKS:

1. “Irrigation and Water Power Engineering’by Punmia B C,P.B.B
Lal, A.K. Jain and A.K. Jain (2009), Laxmi Publications Pvt. Ltd.,
New Delhi.

2. ‘Irrigation and Water Resources Engineering’by Asawa G L
(2013), New Age International Publishers.

3. ‘Irrigation Engineering’by Raghunath H.M (2012), Wiley India.

‘Irrigation Water Resources and Water Power Engineering’by
Modi P N (2011), Standard Book House, New Delhi.

REFERENCES:

1. “Water Resources Engineering’ by Mays L.W (2013), Wiley India
Pvt. Ltd, New Delhi.

2. ‘Irrigation Engineering’ by Sharma R.K. and Sharma, T.K (2012),
S.Chand & Co Publishers.

3. “Water Resources Engineering’by Satyanarayana Murthy Challa
(2008), New Age International Publishers.
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T P C
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CE802-REMOTE SENSING AND GIS APPLICATIONS

IV Year — ] SEMESTER

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The course is designed to

1. Introduce the basic principles of Remote Sensing and GIS
techniques.

Learn various types of sensors and platforms
learn concepts of visual and digital image analyses

Sl <

Understand the principles of spatial analysis
5. Appreciate application of RS and GIS to Civil engineering

Course outcomes
At the end of the course the student will be able to
a. Be familiar with ground, air and satellite based sensor platforms.

b. Interpret the aerial photographs and satellite imageries

¢. Create and input spatial data for GIS application

d.  Apply RS and GIS concepts in water resources engineering
SYLLABUS:
UNIT -1

Introduction to remote sensing: Basic concepts of remote sensing,
electromagnetic radiation, electromagnetic spectrum, interaction with
atmosphere, energy interaction with the earth surfaces characteristics of
remote sensing systems.

Sensors and platforms: Introduction, types of sensors, airborne remote
sensing, spaceborne remote sensing, image data characteristics, digital image

data formats-band interleaved by pixel, band interleaved by line, band
sequential, IRS, LANDSAT, SPOT.

UNIT -1I
Image analysis: Introduction, elements of visual interpretations, dlg}

image processing- image preprocessing, image enhancement, -image.—

classificatighy/supervised classification, unsupervised classification. . = -
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UNIT - 111

Geographic  Information System: Introduction, key components,
application areas of GIS, map projections.

Data entry and preparation: spatial data input, raster data models, vector
data models.

UNIT -1V

Spatial data analysis: Introduction, overlay function-vector overlay
operations, raster overlay operations, arithmetic operators, comparison and
logical operators, conditional expressions, overlay using a decision table,
network analysis-optimal path finding, network allocation, network tracing.

UNIT -V
RS and GIS applications General: Land cover and land use, agriculture,
forestry, geology, geomorphology, urban applications.

UNIT - VI

Application to Hydrology and Water Resources: Flood zoning and
mapping, groundwater prospects and potential recharge zones, watershed
management.

TEXT BOOKS:

1. Bhatta B (2008), ‘Remote sensing and GIS’, Oxford University Press

2. Lillesand, T.M, R.W. Kiefer and J.W. Chipman (2013) ‘Remote
Sensing and Image Interpretation’, Wiley India Pvt. Ltd., New Delhi

3. Schowenger, R. A (2006) ‘Remote Sensing’ Elsevier publishers.

4. ‘Fundamentals of Remote Sensing’ by George Joseph, Universities
Press, 2013.

5. ‘Fundamentals of Geographic Information Systems’ by Demers, M.N,
Wiley India Pvt. Ltd, 2013.

REFERENCES:
1. ‘Remote Sensing and its Applications’ by Narayan LRA, Universities
Press, 2012.

2. ‘Concepts and Techniques of Geographical Information System’ by
Chor Pang Lo and A K W Yeung, Prentice Hall (India), 2006

3. ‘Introduction to Geographic Information Systems’ by Kand Tsung
Chang, McGraw Hill Higher Education, 2009.

4. ‘Basics of Remote sensing & GIS’ by Kumar S, Laxmi Publications,
New Delhi, 2005.

ncipals of Geographical Information Systems’ by Burrough P A
cDonnell, Oxford University Press, 1998.
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IV Year —1 SEMESTER 0 3 2

CE707-ENVIRONMENTAL ENGINEERING LAB

Lecture ; - Internal Assessment : Marks
Tutorial : - Semester End Examination : Marks
Practical : 3 hrs/week Credits : 2

Course Learning Objectives:
The course will address the following:
1. Estimation some important characteristics of water and wastewater
in the laboratory.
2. It also gives the significance of the characteristics of the water and
wastewater.

Course Outcomes:
Upon the successful completion of this course, the students will be able to:
a. [Estimation some important characteristics of water and wastewater
in the laboratory.
b. Draw some conclusion and decide whether the water is potable or
not.

c. Decide whether the water body is polluted or not with reference to
the state parameters in the list of experiments.

d. Estimation of the strength of the sewage in terms of BOD and COD.

SYLLABUS:

List of Experiments
1.  Determination of pH and Electrical Conductivity (Salinity) of Water
and Soil.

2.  Determination and estimation of Total Hardness—Calcium &
Magnesium.

3.  Determination of Alkalinity/Acidity

4.  Determination of Chlorides in water and soil.

5.  Determination and Estimation of total solids, organic solids and
inorganic solids and settleable solids by Imhoff Cone.

Determination of Iron.

AT
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S, Determimation of N, P, K values in solid waste

9. Physical parameters — Temperature, Colour, Odour, Turbidity, Taste.
10.  Determination of C.0.D.

11. Determination of Optimum coagulant dose.

12, Determination of Chlorine demand.

13.  Presumptive Coliform test.
NOTE: At least 10 of the above experiments are to be conducted.

List of Equipments
1) pH meter
2) Turbidity meter
3) Conductivity meter
4) Hot air oven
5) Muffle furnace
6) Dissolved Oxygen meter
7) U-V visible spectrophotometer
8) COD Reflux Apparatus
9) Jar Test Apparatus
10)  BOD incubator
11)  Autoclave
12)  Laminar flow chamber
13)  Hazen’s Apparatus

Text Books
1. Standard Methods for Analysis of Water and Waste Water — APHA.

2. Chemical Analysis of Water and Soil by KVSG Murali Krishna,
Reem Publications, New Delhi.

Reference
1. Relevant IS Codes.

2. Chemistry for Environmental Engineering by Sawyer and Mec.
Carty.
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1V Year -1 SEMESTER z) : %
CE806-GIS & CAD LAB
Lecture : - Internal Assessment : 30 Marks
Tutorial : - Semester End Examination : 70 Marks
Practical : 3 hrs/Week Credits : 2

Course Learning Objectives:

The course is designed to
1. introduce image processing and GIS software
2. familiarize structural analysis software

3. understand the process of digitization, creation of thematic map
from toposheets and maps.

4. learn to apply GIS software to simple problems in water resources
and transportation engineering.

5. learn to analyse 2 D and 3D frame steel tubular truss using structural
analysis software.

6. learn to analyse and design retaining wall and simple towers.

Course outcomes
At the end of the course the student will be able to

a. work comfortably on GIS software

b. digitize and create thematic map and extract important features
c. develop digital elevation model
d

use structural analysis software to analyse and design 2D and 3D
frames.

e. design and analyse retaining wall and simple towers using CADD
software.

GIS:

SOFTWARES:
1. Arc GIS 9.0
2. ERDAS 8.7

3. Mapinfo 6.5
Any onewqm—valent. . %/
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EXCERCISES IN GIS:

1.

2
3.
4.
5

Digitization of Map/Toposhect

Creation of thematic maps.

Estimation of features and interpretation
Developing Digital Elevation model

Simple applications of GIS in water Resources Engineering &
Transportation Engineering,

COMPUTER AIDED DESIGN AND DRAWING:

SOFTWARE:

1. STAAD PRO / Equivalent/
2. STRAAP
3. STUDDS

EXCERCISIES:

1. 2-D Frame Analysis and Design

2. Steel Tabular Truss Analysis and Design
3. 3-D Frame Analysis and Design

4. Retaining Wall Analysis and Design

5. Simple Tower Analysis and Design

TEXT BOOK:

1. “Concept and Techniques of GIS” by C.P.L.O. Albert, K.W. Yong, Printice
Hall Publishers.
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CE801-ESTIMATING, SPECIFICATIONS & CONTRACTS

IV Year — I SEMESTER

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is to enable the students to:
1. Understand the quantity calculations of different components of the
buildings.
2. Understand the rate analysis of different quantities of the buildings
components.
3. Learn various specifications and components of the buildings.

Course Outcomes:
Upon the successful completion of this course:
a. The student should be able to determine the quantities of different
components of buildings.
b. The student should be in a position to find the cost of various
building components.
c. The student should be capable of finalizing the value of structures.

SYLLABUS:

UNIT - I

General items of work in Building — Standard Units Principles of working out
quantities for detailed and abstract estimates —Approximate method of

Estimating.

UNIT - 1I
Rate Analysis — Working out data for various items of work over head and
contigent charges.

UNIT-11I
Earthwork, for roads and canals, Reinforcement bar bending and bar
require dules.

P
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UNIT =1V
Contracts — Types of contracts — Contract Documents — Conditions of
contract, Valuation of buildings-

Standard

UNIT-V
Detailed

specifications for different items of building construction.

Estimation of Buildings using individual wall method.

UNIT -VI

Detailed

Estimation of Buildings using centre line method.

FINAL EXAMINATION PATTERN:

The end

examination paper should consist of SIX questions from Unit 1 to

Unit 4, out of which THREE are to be answered (60% weight-age) & ONE
mandatory question (40% weight-age) from Units 5 & 6 is to be answered.

TEXT BOOKS:
1. ‘Estimating and Costing’ by B.N. Dutta, UBS publishers, 2000.
2. ‘Civil Engineering Contracts and Estimates’ by B. S. Patil,
Universities Press (India) Pvt. Ltd., Hyd.
3. ‘Construction Planning and Technology’ by Rajiv Gupta, CBS
Publishers & Distributors Pvt. Ltd. New Delhi.
4. ‘Estimating and Costing’ by G.S. Birdie.
REFERENCES:
1. “Standard Schedule of rates and standard data book’ by public works
department.
2. IS 1200 (Parts I to XXV-1974/ Method of Measurement of Building
& Civil Engg Works — B.1.S.)
3. ‘Estimation, Costing and Specifications’ by M. Chakraborthi; Laxmi
publications.
4. National Building Code

Cuniuy (Dist), AR
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IV Year — 11 SEMESTER 0 0 9
Project Work
CE805-PROJECT WORK
Contact Hours : 9 hrs/Week  Internal Assessment : 60 Marks
Tutorial : ——- Semester End Examination : 140 Marks
Practical : - Credits : 9

| The main objective of the Project work is

a. To enable the student apply engineering knowledge that has been
taught all through the programme for solving practical engineering
problem.

b. To enable the student capable for prblem solving / problem
shooting.

c. To instill and inculcate team spirit/ team work in to the minds of the
students.

d. To enable/ train the students report making/ documnetation.

To provide students an opportunity to use any civil engineering
software for their project work.

Out comes of the Project work.

Up on completion of the Project work, the student will be able to

1. Apply all levels of Engineering knowledge in solving the
Engineering problems.

Work together with team spirit.
Use Civil Engineering software at least one.

AW

Document the projects




Civil Engineering |

‘ear — 11 SEMESTE] .
HI Year — 11 SEMESTER 341% Q)

2

(Open Elective)

CE606 (a) - ENVIRONMENTAL POLLUTION AND CONTROL

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : e Credits : 3

Course Learning Objectives:
The objective of this course is:

1. Impart knowledge on fundamental aspects of air pollution & control,
noise pollution, and solid waste management.

2. Provide basic knowledge on sustainable development.

3. Introduces some basics of sanitation methods essential for protection
of community health.

4. Differentiate the solid and hazardous waste based on
characterization.

Course Learning Outcomes:

By the end of successful completion of this course, the students will be able
to:

o

Identify the air pollutant control devices
b. Have knowledge on the NAAQ standards and air emission standards

c. Differentiate the treatment techniques used for sewage and industrial
wastewater treatment methods.

d. Understand the fundamentals of solid waste management, practices
adopted in his town/village and its importance in keeping the health
of the city.

e. Appreciate the methods of environmental sanitation and the
management of community facilities without spread of epidemics.

f.  Appreciate the importance of sustainable development while
planning a project or executing an activity.

SYLLABUS:
UNIT -1
Air Pollutign: Air pollution Control Methods—Particulate control devic
Methods ogzammﬂing Gaseous Emissions — Air quality standards. :
T~ & [ 551
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Noise Pollution: Noise standards. Measurement and control methods —
Reducing residential and industrial noise — 1ISO14000.

UNIT -1
Industrial wastewater Management: — Strategies for pollution control -
Volume and Strength reduction — Neutralization - Equalization —

Proportioning — Common Effluent Treatment Plants - Recirculation of
industrial wastes — Effluent standards.

UNIT - 111
Solid Waste Management: solid waste characteristics — basics of on-site
handling and collection — separation and processing - Incineration-

Composting-Solid waste disposal methods — fundamentals of Land filling.

UNIT -1V

Environmental Sanitation: Environmental Sanitation Methods for Hostels
and Hotels, Hospitals, Swimming pools and public bathing places, social
gatherings (melas and fares), Schools and Institutions, Rural Sanitation-low
cost waste disposal methods.

UNIT -V

Hazardous Waste: Characterization - Nuclear waste — Biomedical wastes —
Electronic wastes - Chemical wastes — Treatment and management of
hazardous waste-Disposal and Control methods.

UNIT- VI

Sustainable Development: Definition- elements of sustainable
developments-Indicators  of  sustainable development-  Sustainability
Strategies- Barriers to Sustainability—Industrialization and sustainable
development — Cleaner production in achieving sustainability- sustainable
development.

TEXT BOOKS:

1. Environmental Engineering, by Ruth F. Weiner and Robin
Matthews — 4th Edition Elesevier, 2003.

2. Environmental Science and Engineering by J.G. Henry and G.W.
Heinke — Pearson Education.

3. Environmental Engineering by Mackenzie L Davis & David A

COW 1. McGraw Hill Publishing. %
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REFERENCES:
1.
2.

Air Pollution and Control by M.N. Rao & H.N. Rao

Solid Waste Management by K. Sasi Kumar, S.A. Gopi Krishna.
PHI New Delhi.

Environmental Engineering by Gerard Kiley, Tata McGraw Hill.

Environmental Sanitation by KVSG Murali Krishna, Reem
Publications, New Delhi.

Industrial Water Pollution Control by Nemerow Jr., McGraw Hill
Publishing.

Unit Operations and Processes in Environmental Engineering by
Reynolds. Richard — Cengage Learning.

Environmental Engineering by D. Srinivasan, PHI Learning Private
Limited, New Delhi, 2011.

Environmental Engineering — Howard S. Peavy, Donald R. Rowe,
Teorge George Tchobanoglus — Mec-Graw-Hill Book Company,
New Delhi, 1985.
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CE606 (b ) - DISASTER MANAGEMENT
(Open Elective)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical ¢ - Credits : 3

Course Learning Objectives:
The objective of this course is:

1. Develop an understanding of why and how the modern disaster
manager is involved with pre-disaster and post-disaster activities.

2. Develop an awareness of the chronological phases of natural disaster
response and refugee relief operations. Understand how the phases
of each are parallel and how they differ.

Understand the ‘relief system’ and the ‘disaster victim.’
Describe the three planning strategies useful in mitigation.
Identify the regulatory controls used in hazard management.
Describe public awareness and economic incentive possibilities.
Understand the tools of post-disaster management.

e Sl A o

Course Outcomes:
Upon the successful completion of this course, the students will be able to:

a. Affirm the usefulness of integrating management principles in
disaster mitigation work

b. Distinguish between the different approaches needed to manage pre-
during and post- disaster periods

c. Explain the process of risk management

d. Relate to risk transfer

SYLLABUS:

UNIT-I

Natural Hazards And Disaster Management: Introduction of DM — Inter
disciplinary -nature of the subject— Disaster Management cycle — Five
priorities for action. Case study methods of the following: floods, draughts —
Earthquakes — global warming, cyclones & Tsunamis — Post Tsunami
hazards along the Indian coast — landslides.

UNIT-III
Man Madg/Disastar And Their Management Along With Case . Stud .
Methods The Following: Fire hazards — transport hazard dynamics NG ouLE
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solid waste management — post disaster — bio terrotirism -threat in mega
cities, rail and air craft’s accidents, and Emergimg infectious diseases & Aids
and their management.

UNIT-I11

Risk And Vulnerability: Building codes and land use planning — social
vulnerability — environmental vulnerability — Macroeconomic management
and sustainable development, climate change risk rendition — financial
management of disaster — related losses.

UNIT-1V

Role Of Technology In Disaster Managements: Disaster management for
infra structures, taxonomy of infra structure — treatment plants and process
facilities-electrical substations- roads and bridges- mitigation programme for
earth quakes —flowchart, geospatial information in agriculture  drought
assessment-multimedia technology in disaster risk management and training-
transformable indigenous knowledge in disaster reduction.

UNIT-V

Education And Community Preparedness: Education in disaster risk
reduction-Essentials of school disaster education-Community capacity and
disaster resilience-Community based disaster recovery -Community based
disaster management and social capital-Designing resilience- building
community capacity for action.

UNIT-VI

Multi-sectional Issues: Impact of disaster on poverty and deprivation-
Climate change adaptation and human health -Exposure , health hazards and
environmental risk-Forest management and disaster risk reduction.-
Institutional capacity in disaster management -The Red cross and red crescent
movement.-Corporate sector and disaster risk reduction-A community
focused approach.

TEXT BOOKS:

1. “Disaster Management — Global Challenges and Local Solutions’ by
Rajib shah & R R Krishnamurthy(2009),Universities press.

2. ‘Disaster Science & Management’ by Tushar Bhattacharya, Tata
McGraw Hill Education Pvt. Ltd., New Delhi.

3. ‘Disaster Management — Future Challenges and Opportunities’ by
Jagbir Singh (2007), I K International Publishing House Pvt. Ltd.

REFERENCE BOOKS:

1. ‘Dis:Wagement’
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CE606 (¢ ) -INDUSTRIAL WATER & WASTE WATER
MANAGEMENT

(Open Elective)

Lecture ; 3 hrs/Week Internal Assessment : Marks
Tutornal : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The course will address the following:

1. Enables the student to distinguish between the quality of domestic
and industrial water requirements and wastewater quantity
generation.

2. To impart knowledge on selection of treatment methods for
industrial wasteswater.

3. To know the common methods of treatment in different industries.
4. To acquire knowledge on operational problems of common effluent
treatment plant.
Course Outcomes:
Upon the successful completion of this course, the students will be able to:
a. Suggest treatment methods for any industrial wastewater.
b. Learn the manufacturing process of various industries.

c. Student will be in a position to decide the need of common effluent
treatment plant for the industrial area in their vicinity.

SYLLABUS:

UNIT -1
Industrial water Quantity and Quality requirements: Boiler and cooling

waters—Process water for Textiles, Food processing, Brewery Industries,
power plants, fertilizers, sugar mills.

UNIT - 11

Miscellaneous Treatment: Use of Municipal wastewater in Industries —
Advanced water treatment - Adsorption, Reverse Osmosis, Ion Exchange,
Ultra filtration, Freezing, elutriation, Removal of Iron and Manganese,
Removal of Colour and Odour.

UNIT - III
Basic theories of Industrial Wastewater Management: Industria
survey - MeaWof industrial wastewater Flow-generation

Industrial wasg¢gvater sampling and preservation ofysamples. V.
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Wastewater characterization-Toxicity of industrial effluents-Treatment of

wastewater-unit operations and processes-Volume and Strength reduction —
Neutralization — Equalization and proportioning- recycling, reuse and
Iresources recovery.

UNIT -1V

Industrial wastewater disposal management: discharges into Streams,
Lakes and oceans and associated problems, Land treatment - Common
Effluent Treatment Plants: advantages and suitability, Limitations and
challenges- Recirculation of Industrial Wastes- Effluent Disposal Method.

UNIT -V

Process and Treatment of specific Industries-1: Manufacturing Process
and origin, characteristics, effects and treatment methods of liquid waste
from Steel plants, Fertilizers, Textiles, Paper and Pulp industries, Oil
Refineries, Coal and Gas based Power Plants.

UNIT - VI

Process and Treatment of specific Industries-2: Manufacturing Process
and origin, characteristics, effects and treatment methods of liquid waste
from Tanneries, Sugar Mills, Distillers, Dairy and Food Processing
industries, Pharmaceutical Plants.

Text book

1.  Wastewater Treatment by M.N. Rao and A K. Dutta, Oxford & IBH,
New Delhi.

2. Industrial Wastewater Treatment by KVSG Murali Krishna.

3. Industrial Wastewater treatment by A.D. Patwardhan, PHI Learning,
Delhi.

4. Wastewater Treatment for Pollution Control and Reuse, by Soli. J
Arceivala, Shyam R Asolekar, Mc-Graw Hill, New Delhi; 3r¢
Edition.

References

1. Industrial Water Pollution Control by W. Wesley Eckenfelder, Mc-
GrawHill, Third Edition

2. Wastewater Engineering by Metcalf and Eddy Inc., Tata
McGrawhill Co., New Delhi

3. Wastewater Treatment- Concepts and Design Approach by G.L.
Karia & R.A. Christian, Prentice Hall of India.

4. Unit Operations and Processes in Environmental Engmeg' g by

NA Dl\xx,\i
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CE606 (d ) - ARCHITECTURE AND TOWN PLANNING
(Open Elective)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 2

Course Learning Objectives:
The objective of this course is:

1. Initiating the students to different architectures of the world. The
distinctions between the eastern and western architecture styles are
focused.

2. The salient features of Egyptian, Greek, Roman, Indian Vedic, Indus
valley civilization, Buddhist, Hindu and Indo-Sarsanic Architecture
are introduced.

3. Architectural ~design concepts, principles of planning and
composition are imparted.

4. To enable the student to understand town planning from ancient
times to modern times.

5. To impart the concepts of town planning standards, land scaping and
expansion of towns.

Course Outcomes:
Upon the successful completion of this course:

a. The student should be able to distinguish architectural styles of
eastern and western world.

b. The student should understand the importance of Orders of
architecture.

c. Should be able to compose spaces of buildings using design
concepts, planning principles.

d. Should understand the town planning standards, landscaping
features and regulations controlling expansion of the towns and the
cities.

SYLLABUS:

UNIT -1

History of Architecture: Western Architecture:Egyptian, Greek, Roman
Architectures-
civilization—/B

vidian and Indo Aryan Styles Temple of Alhole

rders. Indian Architecture: Vedic age, Indusﬁfl&r/
period: Stambas, Stupa, Toranas, Chaityas,. Vihdras —
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Madurai, Bhuvaneshwar, Mount Abu. Indo Sarsanic (Islamic) Architecture:
Mosque - Palace - Fort - Tomb.

UNIT - 11

Architectural Design: Principles of designing — Composition of Plan —
relationship between plan and elevation- building elements, form, surface
texture, mass, line, color, tone- Principles of Composition: Unity, contrast,
proportion, scale, balance, circulation, rhythm, character, expression.

UNIT - III

Principles of Planning: Principles of planninga residence- site selection, site
orientation- aspect, prospect, grouping, circulation, privacy, furniture
requirements, services and other factors.

Post-classic Architecture: Introduction of post-classic architecture-
contribution of eminent architects to modern period-Edward Lutyens, Le
Corbusier, Frank Lloyd Wrigt, Walter Groping.

UNIT -1V

Histroical Back Ground of Town Planning: Town planning in India —
Town plans of mythological Manasa-Town plans of ancient towns: Harappa,
Mohenjodaro, Pataliputra, Delhi, Acropolis (Greece), Jerusalem, Mecca,
Rome, London.

UNIT -V

Modern Town Planning: Zoning- Roads and road traffic- Housing- Slums,
Parks, Play grounds- Public Utility Services- Surveys and maps for planning-
Neighborhood Planning.

Standards of Town planning: Planning new towns, planning standards and
specifications, national and regional planning, town planning and legislation-
planning regulations and limitations.

UNIT - VI

Land Scaping and Expansion of Towns: Land scaping for the towns,
horizontal and vertical expansion of towns- garden cities, satellite towns-
floating towns- sky scrapers-pyramidal cities.

TEXTBOOKS:
1. ‘The great ages of World Architecture’ by G.K. Hiraskar.

2. ‘Planning apnd Design of Buildings by Section of Architecture’ by Y.
S, Sane%
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3. ‘Professional Practice” by G.K.Krishnamurthy, S.V.Ravindra, PHI
Learning, New Delhi.

4. ‘Indian Architecture — Vol. I & II’ by Percy Brown, Taraporevala
Publications, Bombay.
5. ‘Fundamentals of Town Planning’by G.K. Haraskar.

REFERENCES:
1. “Drafting and Design for Architecture’ by Hepler, Cengage Learning

2. ‘Architect’s Portable Handbook’ by John Patten Guthrie — Mc Graw
Hill International Publications.

3. ‘Mordern Ideal Homes for India’ by R. S. Deshpande.
‘Town and County Planning’by A.J.Brown and H.M.Sherrard.
5. “Town Design’by Federik Glbbard, Architectural press, London.
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CE606 (¢ )- FINITE ELEMENT METHOD
(Open Elective)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : _- Credits : 3

Course Learning Objectives:

The objective of this course is:
1. Equip the students with the fundamentals of Finite Element Analysis
2. Enable the students to formulate the design problems into FEA.
3. Enable the students to solve Boundary value problems using FEM.

Course Outcomes:
Upon completion of the course, the student will be able to

a. Solve simple boundary value problems using Numerical technique
of Finite element method.

b. Develop finite element formulation of one and two dimensional
problems and solve them.

c. Assemble Stiffness matrices, Apply boundary conditions and solve
for the displacements.

d. Compute Stresses and Strains and interpret the result.

SYLLABUS:

UNIT-I

Introduction: Review of stiffness method- Principle of Stationary potential

energy-Potential energy of an elastic body- Rayleigh-Ritz method of
functional approximation.

UNIT-II

Principles of Elasticity- Equilibrium Equations- Strain Displacement
relationships- Constitutive relationship for plane stress, plane stain and axi
symmetric bodies of revolution with axi symmetric loading.

UNIT-1II

Finite Element formulation of truss element: Stiffness matrix- properties
of stiffness matrix —Selection of approximate displacement functions-

solution of a plape truss- transformation matrix- Galerkin’s method for
truss — Comp J@»@stress in a truss element. 5

: & I L] ERINGOLLEGE
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UNIT-1V

Finite element formulation of Beam elements: Beam stiffness- assemblage
of beam stiffness matrix- Examples on Analysis of beams Subjected to
Concentrated and Distributed loading.

UNIT-V

Finite element formulation for plane stress and plane strain problems-
Derivation of CST and LST stiffness matrix and equations-treatment of body
and surface forces

UNIT-VI

Iso-parametric Formulation: An isoparametric bar element- plane bilinear
isoparametric element — quadratic plane element - shape functions, evaluation
of stiffness matrix, consistent nodal load vector - Gauss quadrature for
performing numerical integrations.

TEXT BOOKS

1. ‘A first course in the Finite Element Method’by Daryl L. Logan,
Thomson Publications.

2. ‘Introduction to Finite Elements in Engineering’ by Tirupati R.
Chandrupatla, Ashok D. Belgundu, PHI publications.

3. ‘Introduction to Finite Element Method’ by Desai & Abel CBS
Publications.

REFERENCES:

1. “Concepts and applications of Finite Element Analysis’by Robert D.
Cook, Michael E Plesha, John Wiley & sons Publications.

2. ‘Text book of Finite Element Analysis’by P. Seshu, Prentice Hall of
India.




Civil Engineering |

CE606 (1) - GREEN TECHNOLOGIES
(Open Elective)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is:
1. To present different concepts of green technologies.

2. To acquire principles of Energy efficient technologies.

3. To impart knowledge on the methods of reducing CO, levels in
atmosphere.

4. To gain knowledge of the importance of life cycle assessment
5. To learn the importance of green fuels and its impact on
environment.

Course Learning Outcomes
Upon successful completion of this course, the students will be able to-

a.  Enlist different concepts of green technologies in a project

b.  Understand the principles of Energy efficient technologies
c. Estimate the carbon credits of various activities
d. Identify the importance of life cycle assessment
e. Recognize the benefits of green fuels with respect to sustainable
development.
SYLLABUS:
UNIT-1

Introduction : Green Technology — definition- Importance — Historical
evolution — advantages and disadvantages of green technologies-factors
affecting green technologies- Role of Industry, Government and Institutions —
Industrial Ecology — role of industrial ecology in green technology.

UNIT- II

Cleaner Production (CP): Definition — Importance — Historical evolution -
Principles of Cleaner Production-Benefits—Promotion — Barriers — Role of
Industry, Government and Institutions — clean development mechanism, reuse,
recovery, recycle, raw material substitution-Wealth from waste, case studies.

UNIT- 111
Cleaner Product%@eﬂ Development and Implementation: Overvirgy_ s

S-an Skills, Process Flow Diagram, Material Balance ipeE
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CP Option Generation — Technical and Environmental Feasibility analysis —
Economic valuation of alternatives - Total Cost Analysis — CP Financing —
Preparing a Program Plan — Measuring Progress- 1SO 14000.

UNIT- 1V
Pollution Prevention and Cleaner Production Awareness Plan — Waste audit —
Environmental Statement, carbon credit, carbon sequestration, carbon

trading, Life Cycle Assessment - Elements of LCA — Life Cycle Costing —
Eco Labelling.

UNIT -V

Availability and need of conventional energy resources, major environmental
problems related to the conventional energy resources, future possibilities of
energy need and availability. Non-conventional energy sources: Solar
Energy-solar energy conversion technologies and devices, their principles,
working and application.

UNIT- VI

Green Fuels — Definition-benefits and challenges — comparison of green fuels
with conventional fossil fuels with reference to environmental, economical
and social impacts- public policies and market-driven initiatives.

Biomass energy: Concept of biomass energy utilization, types of biomass
energy, conversion processes, Wind Energy, energy conversion technologies,
their principles, equipment and suitability in Indian context; tidal and
geothermal energy.

TEXT BOOKS:

REFERENCES:

1. “Pollution Prevention: Fundamentals and Practice’ by Paul L Bishop
(2000), McGraw Hill International.

2. ‘Pollution Prevention and Abatement Handbook — Towards Cleaner
Production’ by World Bank Group (1998), World Bank and UNEP,
Washington D.C.

3. ‘Cleaner Production Audit’ by Prasad Modak, C.Visvanathan and
Mandar Parasnis (1995), Environmental System Reviews, No.38,
Asian Institute of Technology, Bangkok

4. ‘Handbook of Organic Waste Conversion’ by Bewik M.W.M.
5. ‘Energy, The Solar Hydrogen Alternative’ by Bokris J.O.

6. ‘Non-conventional Energy Sources’ by Rai G.D.
. .
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IV Year - I SEMESTER

A+1E 0 3
Elective-I

CE705 (a ) - GROUND IMPROVEMENT TECHNIQUES

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is:

I

To make the student appreciate the need for different ground
improvement methods adopted for improving the properties of
remoulded and in-situ soils by adopting different techniques such as
in situ densification and dewatering methods.

To make the student understand how the reinforced earth technology
and soil nailing can obviate the problems posed by the conventional
retaining walls.

To enable the students to know how geotextiles and geosynthetics
can be used to improve the engineering performance of soils.

To make the student learn the concepts, purpose and effects of
grouting.

Course Outcomes:

a. By the end of the course, the student should be able to possess the
knowledge of various methods of ground improvement and their
suitability to different field situations.

b. The student should be in a position to design a reinforced earth
embankment and check its stability.

c. The student should know the various functions of Geosynthetics and
their applications in Civil Engineering practice.

d. The student should be able to understand the concepts and
applications of grouting.

SYLLABUS:
UNIT-1I

In situ densification methods- in situ densification of granular soils- vibration

d at depth 1mpact at ground and at depth — g
alns
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UNIT -11

Dewatering — sumps and interceptor ditches — single and multi stage well
points — vacuum well points — horizontal wells — criteria for choice of filler
material around drains — electro osmosis

UNIT- 111

Stabilization of soils — methods of soil stabilization — mechanical — cement —
lime — bitumen and polymer stabilization — use of industrial wastes like fly
ash and granulated blast furnace slag.

UNIT- 1V

Reinforce earth — principles — components of reinforced earth — design
principles of reinforced earth walls — stability checks — soil nailing.

UNIT-V

Geosynthetics — geotextiles — types — functions , properties and applications —
geogrids , geomembranes and gabions - properties and applications.

UNIT-VI

Grouting — objectives of grouting — grouts and their applications — methods
of grouting — stage of grouting — hydraulic fracturing in soils and rocks — post
grout tests

TEXT BOOKS:

1. ‘Ground Improvement Techniques’by Purushotham Raj, Laxmi
Publications, New Delhi.

2. ‘Ground Improvement Techniques’ by Nihar Ranjan Patro, Vikas
Publishing House (P) Limited, New Delhi.

3. ‘An introduction to Soil Reinforcement and Geosynthetics’ by
G.L.Siva Kumar Babu, Universities Press.

REFERENCE BOOKS:
1. ‘Ground Improvement’ by MP Moseley, Blackie Academic and
Professional, USA.

2. ‘Designing with Geosynethetics’ by RM Koerner, Prentice Hall.
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CE705(b) - AIR POLLUTION AND CONTROL
(Elective-I)
Lecture : 3 hrs/Week Internal Assessment - Marks
Tutorial : I Hrs/Week Semester End Examination : Marks
Practical : o Credits : 3

Course Learning Objectives:
The course will address the following:

1. To know the analysis of air pollutants
To know the Threshold Limit Values (TLV) of various air pollutants
To acquire the design principles of particulate and gaseous control
To learn plume behaviour in different environmental conditions
To learn carbon credits for various day to day activities

AR R

Course Learning Outcomes:
Upon successful completion of this course, the students will be able to:
a. Decide the ambient air quality based the analysis of air pollutants.

b.  The design principles of particulate and gaseous control measures
for an industry.

¢. Judge the plume behaviour in a prevailing environmental condition
d.  Estimate carbon credits for various day to day activities.

SYLLABUS:

UNIT -1
Air Pollution: Sampling and analysis of air pollutants, conversion of ppm
into pg/m’>. Definition of terms related to air pollution and contro] -

secondary pollutants - Indoor air pollution - Climate Change and its impact -
Carbon Trade.

UNIT-II

Thermodynamics and Kinetics of Air-pollution: Applications in the
removal of gases like SOx, NOx, CO and HC - Air-fuel ratio- Computation
and Control of products of combustion, Automobile pollution. Odour
pollution control, Flares.

UNIT - 111

Meteorology; and Air Pollution: Properties of atmosphere: Heat, Pres
oisture and relative Humidity, Lapse Rates - Inﬂlg,%_'ﬁ_m

(AYE
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Terrain and Meteorological phenomena on plume behaviour and Air Quality
- Wind rose diagrams, Plume Rise Models.

UNIT-1V
Ambient Air Quality Management: Monitoring of SPM, SO2; NOx and

CO - Stack Monitoring for flue gases - Micro-meteorological monitoring -
Weather Station. Emission Standards- Gaussian Model for Plume Dispersion.

UNIT-V
Air Pollution Control: Control of particulates — Control at Sources, Process
Changes, Equipment modifications, Design and operation of control

Equipments — Settling Chambers, Cyclone separators —Fabric filters—
scrubbers, Electrostatic precipitators.

UNIT - VI
Air Pollution Control Methods: Control of NOx and SOx emissions —
Environmental friendly fuels - In-plant Control Measures, process changes,

methods of removal and recycling. Environmental criteria for setting
industries and green belts.

TEXT BOOKS:
1. Air Pollution by M.N. Rao and H.V.N. Rao — Tata McGraw Hill
Company.

2. Air Pollution and Control by KVSG Murali Krishna, Laxmi
Publications, New Delhi.

REFERENCE:

1. An Introduction to Air pollution by R.K. Trivedy and P.K. Goel,
B.S. Publications.

2. Air pollution by Wark and Warner - Harper & Row, New York.
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CE705 (¢)- MATRIX METHODS OF STRUCTURAL ANALYSIS

(Elective-I)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : I Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is:

1.

Learn the fundamental concepts of matrix structural mechanics, such
as the stiffness method.

The concepts of structural analysis learnt in mechanics of solids and
structures course.

Understanding the analysis of statically determinate and
indeterminate structures such as trusses, beams, frames and plane
stress problems.

Learn the concepts of the stiffness method and apply it to a variety

of structural problems involving trusses, beams, frames, and plane
stress.

Course Outcomes:
Upon completion of the course, the student will be able to

a. Perform the structural analysis of determinate and indeterminate
structures using classical compatibility methods, such as method of
consistent deformations, force and equilibrium methods.

Perform structural analysis using the stiffness method.
c. Solve multiple degree of freedom two dimensional problems
involving trusses, beams, frames and plane stress.
SYLLABUS:
UNIT-I
Introduction of Matrix methods of analysis — Properties of Matrices, singular

matrix, Rank of a Matrix and Rank deficiency- Static indeterminacy and

Kinemati

¢ indeterminacy — Degree of freedom — Structure idealization-

stiffness and flexibility methods — Suitability.

UNIT-II

-.torsional
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UNIT-111

Suffness method for beam Elements — Element and global stiffiess equation
— coordinate transformation and global assembly — structure stiffness matrix
equation — analysis of continuous beams.

UNIT-1V

Stiffness method for plane trusses and Grid elements — development of
stiffness matrix — coordinate transformation. Examples of pin jointed trusses
and simple grid problems.

UNIT-V
Additional topics in stiffness methods — Discussion of band width — semi

band width — static condensation — sub structuring —~Loads between joints-
Support displacements.

UNIT-VI

Space trusses and frames - Member stiffness for space truss and space frame—
Transformation matrix from Local to Global — Analysis of simple trusses,
beams and frames.

TEXT BOOK :
1. *Matrix Methods of Structural Analysis’ by Pundit and Gupta

2. ‘Matrix Methods of Structural Analysis’by Weaver and Gere, CBS
Publishers.

REFERENCES:

1. ‘Matrix analysis of structures’ by Robert E Sennet- Prentice Hall-
Englewood cliffs-New Jercy.

2. ‘Advanced structural analysis’ by Dr. P. Dayaratnam- Tata Mc
Graw hill publishing company limited.
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CE705(d)-URBAN HYDROLOGY
(Elective-I)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutornial : I Hrs/Week Semester End Examination : Marks
Practical ¢ - Credits : 3

Course Learning Objectives:
The course is designed to:
1. appreciate the impact of urbanization on catchment hydrology

2. understand the importance of short duration rainfall runoff data for
urban hydrology studies.

3. learn the techniques for peak flow estimation for storm water drainage
system design.

4. understand the concepts in design of various components of urban
drainage systems.

5. learn some of the best management practices in urban drainage.
6. understand the concepts of preparation master urban drainage system.

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

a. develop intensity duration frequency curves for urban drainage
systems.

b. develop design storms to size the various components of drainage
systems.

¢. apply best management practices to manage urban flooding.
d. prepare master drainage plan for an urbanized area.

SYLLABUS:

UNIT 1

Introduction: Urbanisation and its effect on water cycle — urban hydrologic
cycle — trends in urbanisation — Effect of urbanisation on hydrology.

UNIT II

Precipitation Analysis: Importance of short duration of rainfall and runoff
data, methods of estimation of time of concentration for design of urban
drainage systems Intens1ty-Durat1on -Frequency (IDF)curves, demg storms
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UNIT 111

Approaches to urban drainage: Time of concentration, peak flow
estimation approaches , rational method, NRCS curve number approach,
runoff quantity and quality, wastewater and stormwater reuse , major and
minor systems.

UNIT IV

Elements of drainage systems: Open channel, underground drains,
appurtenances, pumping, source control.

UNIT V

Analysis and Management: Stormwater drainage structures, design of
stormwater network- Best Management Practices—detention and retention

facilities, swales, constructed wetlands, models available for stormwater
management.

UNIT IV

Master drainage plans: Issues to be concentrated upon — typical urban
drainage master plan, interrelation between water resources investigation and
urban planning processes , planning objectives, comprehensive planning , use
of models in planning.

TEXT BOOKS:

1. ‘Manual on Drainage in Urbanised area’by Geiger W. F., ] Marsalek,
W. J. Rawls and F. C. Zuidema, (1987 - 2 volumes), UNESCO,

2. ‘Urban Hydrology’ by Hall M J (1984), Elsevier Applied Science
Publisher.

3. ‘Hydrology — Quantity and Quality Analysis’ by Wanielista M P and
Eaglin (1997), Wiley and Sons.

4. ‘Urban Hydrology, Hydraulics and Stormwater Quality: Engineering
Applications and Computer Modelling’ by Akan A.O and R.L.
Houghtalen (2006), Wiley International.

REFERENCES

1. ‘Stormwater Detention for Drainage’ by Stahre P and Urbonas B
(1990), Water Quality and CSO Management, Prentice Hall.

2. ‘Urban water cycle processes and interactions’ by Marsalek et al
(2006), Publication No. 78, UNESCO, Paris
(http://www.bvsde.paho.org/bvsacd/cd63/149460E.pdf)

. ‘Frontigrs in Urban Water Management — Deadlock or Hopg) by
Maksg)z\ae—e' and J A Tejada-Guibert (2001), IWA Publishj ing, i
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CE705 (e )~ ADVANCED SURVEYING
(Elective-I)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits ; 3

Course Learning Objectives:
The objective of this course is to enable the students to,

1. Understand the basics of Geodetic Surveying and triangulation
systems.

2. Understand the hygrographic surveying and prediction of tides.
3. Understand the Photogrammetric Surveying and Astronomical
Surveying.

4. Understand the importance and applications of total stations and
GPS.

Course Outcomes:
Upon the successful completion of this course, the students will be able to:
a. The student should be able to conduct different types of surveys for
obtaining better results.
b.  The student should be able to utilize the total stations for getting the
required information.

c. The student should be capable of using the GPS instrument to obtain
appropriate information of the objectsand their positions.

SYLLABUS:

UNIT -1

Geodetic Surveying: Definition, importance, triangulation system, order of
triangulation, size and shape of triangulation, strength of figure criterion,
triangulation fieldwork, base line measurement- tape corrections, problems in
baseline measurement, measurement of angles.

UNIT -1 1

Hydrographic Surveying: Tides-lunar tides, solar tides, spring and neap
tides, measurement of tides- shore lines, soundings, sounding equipments,
locating soundings by cross rope method and range and time intervals-mean
sea level-prediction of tides.

UNIT
Photograﬂﬂﬁc Surveying: Bas1c principles, -photo theodohte hon,

ca
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photographic measurement, determination of focal length of the lens, Aerial
camera- scale of vertical photograph, scale of tilted photograph, combined
effects of tilt and relief, stereoscopic vision, mosaics.

UNIT -1V

Astronomical Surveying: Spherical Trigonometry, latitude and longitude,
solar system, astronomical teams, coordinate systems-altitude, azimuth
system, declination, hour angle system, time and astronomical work-sidereal
time, apparent solar time, mean solar time, standard time, standard time,
application of astronomy in surveying, corrections to astronomical
observations.

UNIT -V

Total stations: Importance, measurement of horizontal angles, vertical
angles, horizontal distance, slope distance, height of object-remote elevation
measurement (REM), remote distance measurement (RDM)-radial and
continuous distances for measuring the lengths and sides of the closed
circuits, areas and perimeters calculations.

UNIT - VI
Global Positioning System: Principles of GPS, components of GPS, types of
GPS and accuracy, applications of GPS, sources of error GPS and limitations.

TEXT 'BOOKS:

1. “Surveying and Levelling’ by R. Subramanian, Oxford University
Press, New Delhi.

2. A text book of Surveying’ by C. Venkatramaiah, University Press,
New Delhi.

3. ‘Surveying Vol. II and Vol. III (Higher Surveying)’ by Dr. B. C.
Punmia, Ashok K. Jain and Arun K. Jain, Laxmi Publications Pvt.
Ltd., New Delhi.

4. ‘Advanced Surveying’ by Satheesh Gopi, R. Sathikumar and N.
Madhu, Pearson, New Delhi.

REFERENCES:

1. ‘Remote Sensing and its Applications’ by L A R Narayan,
Universities Press, New Delhi.

2. ‘Geographical Information Science’ by Narayan Panigrahi,
Universities Press, New Delhi.

3. ‘Basjcs of Remote Sensing and GIS’ by Dr. S. Kumar, Universi
Sﬁmss, New Delhi. D0t st
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CE705 (1) - INTERIOR DESIGNS AND DECORATIONS
(Elective-I)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : I Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is to enable the students to

1. Understand the elements and principles of interior designs and
decorations.

2. Learn the importance of art elements in the composition of building
spaces.

3. Learn the new design concepts for developing interiors of buildings.

4. Learn the application of colors, lightings, furniture in creating
beautiful interiors.

Course Qutcomes:

Upon the successful completion of this course, the students will be able to-
a. understand the importance of interior designs and decorations.
b.  Should realize the use of art elements in the composition of building
spaces.
c. Should learn the new design concepts for developing interiors of
buildings.

d. Learn be able to apply colors, lightings, furniture in creating
beautiful interiors.

SYLLABUS:

UNIT-I

Development of interior design concepts- importance for interiors in modern
buildings, changing trends and salient features, objectives of aesthetic
planning - beauty, expressiveness, functionalism, economy- good taste -
meaning and importance- developing skill in aesthetics.

UNIT-1I

Designs- concepts, meaning, purpose, types - structural and decorative
characteristics, forms to function relationship, elements of designs - line and
direction, foytn/an ape, size, colour, light, pattern, texture and spage/,
application df@lements to form designs. Pringit
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UNIT-111

Application of colour harmonies in the interiors and exteriors —effects of light
on colour, Illusion of colour, psychology of colour, effect of colour on each
other-uses and application of colours- walls, wall finishes, ceilings, roofs,
decorative exteriors.

UNIT-1V
Importance of lighting — artificial lighting - light sources, types and uses of
light, specific factors in lighting- measurements of lighting, psychological

aspects of light, glare, types of glare and prevention— selection of lamps,
lighting fixtures, lighting for various areas and activities.

UNIT-V

Principles of design — balance, rhythm, emphasis, harmony, proportion -
meaning and application of design concepts in the interior and exterior
houses and other commercial buildings- development of design from motifs,
elements of art-selection of different art forms, display of art pieces.

UNIT -VI

Interior furnishings- floors, floor coverings, soft furnishings, furniture-
selection and arrangement, placement of accessories, home accessories-
interior decorations- flower arrangement, floor decorations, interior
decoration trends in India.

TEXT BOOKS:

1. ‘Interior Design and Decoration’ by Premavathy Seetharaman and
Praveen Pannu, CBS Publishers and distributors, New Delhi, 2005.

2. ‘Building Construction’ by Rangawala, S.C, Charter publishing
house, Anand, 1963.

3.  ‘Interior Design Principles and practice’ by Pratap R.M., Standard
publishers distribution, Delhi, 1988.

REFERENCES:

1. ‘How to see, how to paint it’ by Judy M., Harpen Colling
publishers,London, 1994.

2. ‘Lighting for a beautiful Home’ by Jan Orcharchd, Dunestyle
publishing Ltd., U.S.A., 1993.

3. ‘The gomplete Home Decorator’ by Stewart and Sally .W., Annes
~ publfshers Ltd:; New York, 1997. j’ I
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IV Year — 11 SEMESTER sl § 3
| (Elective-II)
Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

CE706 (a) - ENGINEERING WITH GEO-SYNTHETICS

Course Learning Objectives:
The Objectives of the course are to impart to the student

1. An overview of the evolution of new construction materials in
geotechnical engineering and to initiate geosynthetic materials.

2. Understanding the properties and the testing methods of different
types of materials of gosynthetics.

3. The knowhow of manufacturing methods, uses and applications of
geotextiles, geogrids, geomembranes and geocomposites.

; 4. The concepts of designing geosynthetics for the functions of
| separation, reinforcement, stabilization, filtration, drainage and
| moisture barriers.

5. Designing criteria of reinforced earth retaining walls, gabions, pond
liners, covers for reservoirs, canal liners, landfill liners, caps and
closures, dams and embankments.

| ;
| 6. Additional advantages of geocomposites, geowebs and geocells, and
| moisture barriers and natural geotextiles etc. for applications to meet
} various functions.

|

\

|

Course Outcomes:
At the successful completion of this course the student will be able to

4. Realize the need and demand for the use of geosynthetic materials in
the field of geotechnical construction works.

| 5. Conduct required laboratory and field tests to obtain the properties
of different materials of geosynthetics.

6. Dist{%guish and describe various manufacturing methods of

geotgxfiles, geogrids, geomembranes and geocomposites.
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Understand concepts and could design the geosynthtics for the

functions of separation, reinforcement, stabilization, filtration,

drainage and moisture barriers.

8. Design reinforced earth retaining walls, gabions, pond liners, covers
for reservoirs, canal liners, landfill liners, caps and closures.

9. Distinguish survivability requirements of geocomposites and could

design geowebs, geocells, and moisture barriers and natural
geotextiles etc.

SYLLABUS:

UNIT-I

Geosynthetics : Introduction to Geosynthetics — Basic description —
Polymeric materials— Uses and Applications. Properties of Geotextiles —
Geogrids — Geomembranes — Geocomposites.

UNIT-1I

Geotextiles: Design criteria for Separation — Reinforcement — Stabilization —
Filtration — Drainage and Moisture barriers.

Geogrids: Designing for Reinforcement — Stabilization — Designing Gabions
— Construction methods.

UNIT-III

Use of Geosynthetics in Roads: Geosynthetics in road ways- applications-
role of subgrade conditions-desidn criteria-survivability-application in paved
roads.

UNIT-1V

Reinforced Earth Retaining Walls: Components - External stability —
Internal stability-Design of reinforced earth walls with strip, sheet and grid
reinforcement.

UNIT-V

Geomembranes: Pond Liners — Covers for Reservoirs — Canal Liners —
Landfill Liners— Caps and closures, moisture barriers.

Geocomposites: An added advantage — Geocomposites in Separation —
Reinforcement — Filtration — Geocomposites as Geowebs and Geocells.

UNIT-VI

Natural Geote s: Natural fibres as geotextiles- factors governing tﬂse—
jute fibres-coir textﬂes—bamboo/tlmber—comb1nat1on of geotextlles Y
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TEXT BOOKS:
1. ‘Designing with Geosynthetics by Robert M. Koerner, Prantice
Hall, Eaglewood Cliffs, NJ 07632.
2. ‘An Introduction to Soil Reinforcement and Geosynthetics’ by
G.L.Sivakumar Babu (2009), Universities Press (India) Pvt. Ltd.

3. ‘Engineering with Geosynthetics’, by G. Venkatappa Rao and GVS
Suryanarayana Raju — Tata McGraw Hill Publishing Company
Limited — New Delhi.

REFERENCES:

1. “Construction and Geotechnical Engineering using Synthetic
Fabries’ by Robert M. Koerner and Josoph P. Welsh. John Willey
and Sons, New York.

2. ‘Foundation Analysis and Design’ by J.E. Bowles McGraw Hill
Publications.

sk

,
¥
(




Civil Engineering !

CE706 (b ) -ENVIRONMENTAL IMPACT ASSESSMENT AND
MANAGEMENT

(Elective-II)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutornal : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is:

1. To impart knowledge on different concepts of Environmental Impact
Assessment.

2. To know procedures of risk assessment

3. To learn the EIA methodologies and the criterion for selection of EIA
methods.

4. To pre-requisites for ISO 14001 certification
5. Toknow the procedures for environmental clearances and audit
6. To appreciate the importance of stakeholder participation in EIA

Course Learning Outcomes

Upon successful completion of this course, the students will be able to:
Prepare EMP, EIS, and EIA report

Identify the risks and impacts of a project

Selection of an appropriate EIA methodology

Evaluation the EIA report

Estimate the cost benefit ratio of a project

Know the role of stakeholder and public hearing in the preparation of EIA

™o Ao o

SYLLABUS:

UNIT -1

Basic concept of EIA: Elements of EIA-factors affecting EIA-Initial
environmental Examination-life cycle analysis preparation of Environmental
Base map-Classification of environmental parameters — role of stakeholders
in the EIA preparation —stages in EIA.

UNIT -11
E I A Methodologies: introduction, Criteria for the selection of EIA

Methodology, A methods, Ad-hoc methods, matrix methods, Network/. <
method Envir edia Quality Index method, over]ia,y m@th@ds i

I L b

cost/benefit sis - EIS and EMP. (AU
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UNIT-111 _

Impact of Developmental Activities and Land use: Introduction and
Methodology for the assessment of soil and ground water, Delineation of study
area, ldentification of actives- application of remote sensing and GIS for EIA.

UNIT-1V

Procurement of relevant soil quality, Impact prediction, Assessment of
Impact significance, Identification and Incorporation of mitigation measures -
E I A with reference to surface water, Air and Biological environment:
Methodology for the assessment of Impacts on surface water environment,
Generalized approach for assessment of Air pollution Impact.

UNIT -V

Assessment of Impact of development Activities on Vegetation and wildlife,
environmental Impact of Deforestation.

Environmental Risk Assessment and Risk management in EIA: Risk assessment

and treatment of uncertainty-key stages in performing an Environmental Risk
Assessment-advantages of Environmental Risk Assessment

UNIT-VI

EIA notification by Ministry of Environment and Forest (Govt. of
India): Provisions in the EIA notification, procedure for environmental
clearance, procedure for conducting environmental impact assessment
report- evaluation of EIA report. Environmental legislation objectives,
evaluation of Audit data and preparation of Audit report. Post Audit
activities, Concept of ISO and ISO 14000.

Case studies and preparation of Environmental Impact assessment statement
for various Industries.

TEXT BOOKS:

1. Environmental Impact Assessment, Canter Larry W. McGraw-Hill
education Edi (1996)

2. Environmental Impact Assessment Methodologies, by Y.
Anjaneyulu, B.S. Publication, Sultan Bazar, Hyderabad.

REFERENCES:

1. Environmental Science and Engineering, by J. Glynn and Gary W.
Hein Ke — Prentice Hall Publishers.

2. Environmental Science and Engineering, by Suresh K. Dhaneja —
S.K. Katania & Sons Publication, New Delhi.

3. Environz;;)e tal Pollution and Control, by Dr H.S. Bhatia — G

Publicatien/(P -, Delhi. Pri
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CE706 (¢ ) - ADVANCED STRUCTURAL ENGINEERING
(Elective-II)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:
The objective of this course is:
1. Familiarize Students with Raft Foundations and Retaining walls.

2. Equip student with concepts of design of different types of RCC
water tanks.

3. Understand Concepts of flat slabs
4. Familiarize different types of Bunkers, Silos and Chimneys.
5. Understand different types of transmission towers.

Course Outcomes:

At the end of this course the student will be able to
a.  Design raft foundations and different types of RCC retaining walls
b. Carryout analysis and design of different types of RCC water tanks
c. Solve the problems design of RCC Bunkers, Silos and Chimneys
d. Understand various types of transmission towers and loading on

them.
SYLLABUS:
UNIT -1

Analysis and Design of Raft Foundations — Design of RCC Retaining walls:
Cantilever and Counter fort

UNIT - 11
Analysis and Design of RCC Water Tanks, Circular and Rectangular types-
Intze tank including staging.

UNIT - III
Analysis and Design of Flat Slabs- Direct Design and Equivalent Frame
Methods- Check for Punching shear.

UNIT -1V :
Analysis and B€4ign of Bunkers and Silos- Concepts of Loading.
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UNIT-V
Analysis and Design of Chimney, Concepts of loading

UNIT-VI
Introduction to Transmission Towers- Principles and procedures

TEXT BOOKS:

1. ‘Reinforced Concrete Structures’ Vol-2 by B. C. Punmia, Ashok

Kumar Jain and Arun Kumar Jain, Laxmi, publications Pvt. Ltd.,
New Delhi

2. ‘Reinforced Concrete Structures’ by N. Subrahmanian, Oxford
Publishers

3. ‘Design Drawing of Concrete and Steel Structures’ by N. Krishna
Raju University Press 2005.

REFERENCES:

1. ‘Essentials of Bridge Engineering’ by D. Johnson Victor, Oxford
and IBM publication Co., Pvt. Ltd.

2. ‘Reinforced concrete design’ by S. U, Pillai and D. Menon, Tata
Mc.Grawhill Publishing Company

Codes: Relevant IS: codes.

INTERNAL EXAMINATION PATTERN:
The total internal marks (30) are distributed in three components as follows:

1. Descriptive (subjective type) examination : 25 marks
2. Assignment : 05 marks

FINAL EXAMINATION PATTERN:

The end examination paper should consist of Part A and Part B. part A
consist of two questions in Design and Drawing out of which one question is
to be answered. Part B should consist of five questions and design out of

which three are to be answered. Weightage for Part — A is 40% and Part- B is
60%.

kokok

D 2=

5 A & A AR AR AR ABE CERE Y Gl
!"' Wy ,_'i’l 3 "% i AL W tHas
s )

wConed \\_J 13 Caly st
Ly (&= ¥

22 GO



1
pe
!

Civil Engineering . .i:]

CE706 (d)- GROUND WATER DEVELOPMENT AND

MANAGEMENT
(Elective-1I)
Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : 3

Course Learning Objectives:

The course is designed to

1.
2.
.

Appreciate groundwater as an important natural resource.
Understand flow towards wells in confined and unconfined aquifers.

Understand the principles involved in design and construction of
wells.

Create awareness on improving the groundwater potential using
various recharge techniques.

Know the importance of saline water intrusion in coastal aquifers
and its control measures.

Appreciate various geophysical approaches for groundwater
exploration.

Learn groundwater management using advanced tools.

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

a.
b.

&
~

Estimate aquifer parameters and yield of wells.

Analyse radial flow towards wells in confined and unconfined
aquifers.

Design wells and understand the construction practices.

Interpret geophysical exploration data for scientific source finding
of aquifers.

Determine the process of artificial recharge for increasing
groundwater potential.

Take effective measures for controlling saline water intrusion.
Agply appropriate measures for groundwater management.
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SYLLABUS:

UNIT -1

Introduction

Groundwater in the hydrologic cycle, groundwater occurrence, aquifer
parameters and their determination, general groundwater flow equation.

Well Hydraulics

Steady radial flow and unsteady radial flow to a well in confined and

unconfined aquifers, Theis solution, Jocob and Chow’s methods, Leaky
aquifers.

UNIT - 11
Well Design

Water well design-well diameter, well depth, well screen-screen length, slot
size, screen diameter and screen selection, design of collector wells,
infiltration gallery.

UNIT III
Well Construction and Development

Water wells, drilling methods-rotary drilling, percussion drilling, well
construction-installation of well screens-pull-back method, open- hole, bail-
down and wash-down methods, well development-mechanical surging using
compressed air, high velocity jetting of water, over pumping and back
washing, well completion, well disinfection, well maintenance.

UNIT IV
Artificial Recharge

Concept of artificial recharge of groundwater, recharge methods-basin,
stream-channel, ditch and furrow, flooding and recharge well methods,
recharge mounds and induced recharge.

Saline Water Intrusion

Occurrence of saline water intrusion, Ghyben- Herzberg relation, Shape of
interface, control of saline water intrusion.

UNIT -V
Geophysics
Surface methods of exploration of groundwater — Electrical resistivity and

Seismic refraction methods, Sub-surface methods — Geophysical logging and
resistivity logging. Aerial Photogrammetry applications.
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Basic principles of groundwater modelling- Analog models-viscous fluid
models and membrane models, digital models-Finite difference and finite
celement models, Concepts of groundwater management, basin management
by conjunctive use-case studies.

TEXT BOOKS:

1. ‘Groundwater’ by Raghunath H M, New Age International
Publishers, 2005.

‘Groundwater Hydrology’by Todd D K., Wiley India Pvt Ltd., 2014,

3. ‘Groundwater Hydrology’by Todd D K and L W Mays, CBS
Publications, 2005.

REFERENCES:

1. “Groundwater Assessment and Management’ by Karanth K R, Tata
McGraw Hill Publishing Co., 1987.

2. ‘Groundwater Hydrology’ by Bouwer H, McGraw Hill Book
Company, 1978.

3. ‘Groundwater Systems Planning and Management’ by Willis R and
W.W.G. Yeh, Prentice Hall Inc., 1986.

4. ‘Groundwater Resources Evaluation’ by Walton W C, Mc Graw Hill
Book Company, 1978.
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CE706 (¢) - TRAFFIC ENGINEERING
(Elective-11)

Lecture : 3 hrs/Week Internal Assessment : Marks
Tutorial : 1 Hrs/Week Semester End Examination : Marks
Practical : - Credits : !

Course Learning Objectives:
The objective of this course is:
1. To know various components and characteristics of traffic.

2. To know various traffic control devices and principles of highway
safety.

3. To understand the detrimental effects of traffic on environment
4. To know highway capacity and level of service concepts.
5. To learn about intelligent vehicle highway systems.

Course Outcomes:

At the end of course, Student can
a. Determine traffic speed, volume, travel time and density.
b. Design traffic signals
c. Determine highway capacity

SYLLABUS:

UNIT-1

Components Of The Traffic System: Human-Vehicle-Environment
System; characteristics of Road users, Vehicles, Highways and their
classification; Traffic Studies:Inventories; Volume studies; Speed, Travel

time and Delay studies; Intersection studies; Pedestrian studies; Parking
studies; Accident studies.

UNIT- II

Traffic Characteristics: Microscopic and macroscopic flow characteristics:
Time headways; Temporal, spatial and model flow patterns; Interrupted and
Un interrupted traffic. Microscopic and macroscopic speed characteristics:
Vehicular speed Trajectories; Speed characteristics — Mathematical
distribution; Speed and travel time variations; Travel time and delay studi
MlCI‘OSCOplC and Macroscoplc den51ty characterlstlcs Distance head,

t
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UNIT- 111

Traffic Control Devices & Highway Safety: Traffic signs & Markings;
Signal Warrants; Signal phasing and Development of phase plans; Fixed and
Vehicle activated signals; Webster method; ARRB method; Drew’s Method;
IRC  method; Signal coordination, Area Traffic control. Accident
characteristics — Road — Driver — Vehicle; Accident recording and Analysis<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>