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Civil Engineering (Course Structure)

CIVIL ENGINEERING

| Semester —0 N
S_.N_O Course Name Category____ L-T-P-C
| Physical Activities - Sports, Yoga an and Medllatlon Plamallon MC 0-0-6-0
il Career CounsellmgD =g . 1. MC— 0-0-2-0
3 Orientation to all branches -- career options, tools, etc. MC I 3-0-0-0
4 | Orientation on admitted Branch —-_carrespondmg labs, tools and platforms EC 2-0-0-0
5 | Proficiency Modules & Productivity Tools ES 2-0-0-0
6 Assessment on basic aptitude and mathematical skills - MC 2-0-3-0
7 | Remedial Training in Foundation Courses L. | Mc 2-0-3-0
8 | Human Values & Professional Ethics MC 3-0-3-0
[ 9 Communication Skills -- focus on Listening, Speaking, Reading, Writing BS 2-0-2-0
skills
10 Concepts of Programming B ES _50—-_-0—
B.Tech I Year I Semester
Semester —1 N
S.No | Course No | Course Name B Category | L-T-P | Credits
1 20ABS05 Linear Algebra and Calculus - BS 3-0-0 3
2 | 20ABS0! | Engineering Physics BS  |3-0-0 g)
3 | 20AHSO01 Communicative English HS 3-0-0 3
4 | 20ACS06 | Basic Python Programming ES 3-0-0 3
5 | 20AMEO4 | Engineering workshop B ES 0-0-3 1.5
6 | 20ACS05 IT workshop ES 0-0-3 1.5
7 | 20AHS02 | Communicative English lab HS 0-0-3 1.5
& | 20ABS02 Engineering Physics Laboratory ES 0-0-3 1.5
9 | 20ACS07 | Basic Pylhon Programming Lab ES 0-0-3 15
) Total | 19.5
B.Tech I Year II Semester
Semester — 2 o
S.No | Course No | Course Name Category | L-T-P | Credits
1 20ABS06 Differential Equations and Vector Calculus BS 3-0-0 3
2 | 20ABS07 | Engineering Chemistry . o BS 3-0-0 3
3 | 20ACEO03 Building materials and construction ES 3-0-0 3
4 | 20ACEO1 Strength of materials -1 ES 3-0-0 3
5 | 20AMEO1 | Engineering Graphics ES 1-0-4 3
6 | 20ACE04 | Civil Engineering Workshop Lab ES 0-0-3 15
7 | 20ABS08 Engineering Chemistry Lab BS 0-0-3 1.5
8 | 20ACE02 Strength of materials Lab ES 0-0-3 1.5
4\ Total | 19.5
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Civil Engineering (Course Structure) R20)
B.Tech Il Year I Semester
!Sefnestcr—.’a S - ] - -
S.No | Course No | Course Name 'Cat_egor; L-T-P | Credits
l 20ABS13 Complex Variables, Transforms and /\ppllcatlons ~ BS | 3_0__6 PE
___ | to Partial leferentlal Equations I B
2 20ACE05 | Strength of Materials — II PC 3-0-0 3
3 [20ACE06 | Fluid Mechanics PC 3-0-0 | 3
4 [20ACE07 | Surveying < PC 30-0 | 3 |
5 | 20ACE09 | Concrete Technology PC 3-0-0 | 3
6 | 20AHS03 | Universal Human Values . MC 30-0 | 3 =
7 | 20ACEIl | Building Planning And Drawing (skill oriented SC 1-0-2 5 |
| piwmlin course — I) . Iy
8 20ACE10 | Concrete Technology Lab PC 0-0-3 1.5
9 |20ACE08 | Surveying Lab-I PC 0-0-3 1.5
10 |20ACE12 | Auto Cad Lab i PC 0-0-3 | 15
11 | 20ACE20 | Design Thinking for Innovation | MC 3-0-0 0
Total | 24.5
B.Tech II Year II Semester
Semester — 4 o
S.No | Course No | Course Name Category | L-T-P | Credits
1 |20ABS15 Numerical methods, Probability and Statistics BS 3-0-0 3
2 20ACEI13 Engineering Geology ES 3-0-0 3
3 20ACEIS Structural Analysis-I PC 3-0-0 3
4 20ACEl6 | Hydraulics and Hydraulic Machinery PC 3-0-0 3
: Humanities Elective —I
5 20AHS04 | Managerial Economics & Financial Analysis HS 3-0-0 3
20AHS05 Entrepreneurship & Incubation
20ACE17 Estimation, Costing and Valuation
6 (Skill Oriented Course — 11 e 02 2
20ACE14 | Engineering Geology Lab ES 0-0-3 1.5
20ACE18 Surveying-II lab PC 0-0-3 1.5
9 20ACE19 | Fluid Mechanics and Hydraulics and Hydraulic PC 0-0-3 1.5
Machinery Lab
10 | 20ABS09 | Environmental Science MC 3-0-0 0
11 20AMCO1 | NSS activities MC 0-0-2 0
: - Total | 21.5
Mandatory Community Service Project/ Internship during Summer Vacation

< Eligible & interested students are permitted to register for Honours or a Minor in IV semester after the
results of III Semester are declared and students may be allowed to take maximum two subjects per

semester pert'lining,

their Honours or a Minor from V Semester onwards
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Civil Engineering (Course Strieture) R2u
B.Tech 111 Year I Semester
Semester - 5 ) o e s ] S i T
'S.No | Course No | Course Name ) | _"ategory_T[‘—% Credits
1 | 20ACESI Design of Reinforced Concrete Structures | PC L 300 | 3
2 | 20ACE52 Geotechnical Engineering o - PC | 300 | 3
"3 | 20ACE53 | Environmental Enginecring - o PC 3-0-0 | 3
4 | 20ACES54 Profcssional Elective Course — | | .
20ACES4A | Structural Al?alysm —1I ) PE 3.0-0 3
20ACES4B | Remote sensing and GIS
20ACES4C | Construction Technolog_gy and Project Management
S | 20ACES55 | Open Elective Course — | e OE 3-0-0 3
6 20ACE50 BIM_Furlldamentals for Civil Engineers S0 1_0_; 7
| (Skill oriented course —1I) . e 1 |
7 20ACE57 Environmental Engineering Lab PC 0-0-3 1.5
8 |20ACE58 | Geotechnical Engineering Lab - PC 0-0-3 15
9 | 20AMC02 | Aptitude and Reasoning Skills MC | 3-0-0 0
10 | 20ACE59 Evaluation of Community Service PR gl 15
Project/Internship
PR Total | 21.5
Open Elective I (Interdisciplinary)
~ Branch Subject Code Subject
Mathematics 20ABS55A Fuzzy Set Theory, Arithmetic and Logic
Physics 20ABS55B Functional Nanomaterials for Engineers
Chemistry 20ABS55C Chemistry of Energy Materials
EEE 20AEESS5A Basics of Non-Conventional Energy Sources
ME 20AMESSA 3D Printing
20AMES55B Smart Materials
ECE 20AECS5A Fundamentals of Electronics and Communication Engineering
20AECS55B Transducers and Sensors
CSE 20ACS55A Fundamentals of Internet of Things
20ACS558 E-Marketing
20ACS55C Computer Architecture and organization

Note: A student shall not be permitted to take courses as Open Electives/Minor/Honours with content
substantially equivalent to the courses pursued in the student's primary major.
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Civil Engineering (Course Structure) R20)
B.Teeh 11 Year 11 Semester

bemwtel -6 .
9 No Course No 1 Course Name ] Categ(_nzuiT_—P Credits
1 | 20ACE6l | Desngn of Steel Str uclums , PC -0-0 3
2 | 20ACE62 nghway Lngmeelmg < . 1 pc | 3000 | 3
3 | 20ACE63 | Hydrology and rrigation Engineering = | PC | 30-0 | 3
"4 | 20ACE64 | Professional Elective (omse— [I(MOOC-I) PE 3-0-0 | 3 |
5 Humanities Elective 11 - . T T
20AHS12 | Management Science ) | HS 3-0-0 3
20AHS13 ‘Business Environment B
6 | 20ACE66 | Design Studio Lab ) PC 0-0-3 1.5
7 |20ACE67 | Highway Engineering Lab | pC 003 | 15
8 | 20ACE68 Advanced Concrete Technology Lab . EC 0-0-3 | 15
9 | 20AHS10 | Soft Skills (Skill Oriented Course -IV) | sC 1-0-2 | 2
10 |[20ACEG9 - | Indian Constitution MC | 300 | 0
Total | 21.5
Industry Internship (Mandatory) for 6 - 8 weeks duration during summer vacation

Note: Student shall register for MOOC Course in NPTEL/SWAYAM in concurrence with the department
before commencement of semester. The advanced courses should opt which is not repetitive regular courses and
syllabus.

B.Tech IV Year I Semester

Semester - 7

S.No | Course No | Course Name Category | L-T-P | Credits
1 20ACET71 Professional Elective Course — I11
20ACE71A | Hydraulic structures and Water power engineering PE 2.0-0 3
20ACE71B | Air pollution and control
20ACE71C | Advanced structural Design
2 20ACE72 Professional Elective Course — IV
20ACE72A | Prestressed Concrete PE 3.0-0 3
20ACE72B | Design and Drawing of Irrigation Structures
20ACE72C | Ground Improvement Techniques
3 20ACE73 Professional Elective Course —V
20ACE73A | Railways, Airport and harbor Engineering -~ PE 3.0-0 3
20ACE73B | Bridge Engineering
20ACE73C | Foundation engineering
4 |20ACE65 | Open Elective Course—II OE 3-0-0 3
5 20ACE75 Open Elective Course — 111 OE 3-0-0 3
6 20ACE76 Open Elective Course — IV (MOOC-II) OE 3-0-0 3
7 20ACE70 5()3mote sensing &GIS Lab (Skill oriented course — SC 1-0-2 )
8 20ACE79 Evghuation of Internship PR | - 3
R P Total 23
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Civil Engineering (Course Structinre)

Open Elective I (Interdisciplinary)

R2u

| Branch Subject Code | Subject Name
| Mathematics | 20ABS65A Nunreieali A, » . . il T
Physics 20ABS65B Materials Characterization Techniques
Chemistry 20ABS65C Polymers and their appliczﬁ)r; s :
EEE 20AEE65A Energy Conservation and I\Klagemat L )
ME 20AMEG5A | Programming of Robots and Control e . i
20AM_E65B Non-Conventional sources of Energy " B
ECE 20AEC65A Introduction to Microcontrollers & Applications
| 20AEC65B Principles of Digital Signal Processing Tt
CSE 20ACS65A Machine Learning Applications .y
20ACS65B Object Oriented Programming 5
| 20ACS65C Web Design
Open Elective III (Interdisciplinary) o
Branch Subject Code Subject Name
Mathematics | 20ABS75A Mathematical Modeling
Physics 20ABS75B Sensors and Actuators for Engineering Applications =N
“Chemistry 20ABS75C Chemistry of Nano-materials and applications
| EEE 20AEE75A 10T Applications in Electrical Engineering
| ME 20AMET75A Introduction to Composite Materials
20AME75B Customer Relationship Management
ECE 20AECT75A Fundamentals of Image Processing
20AEC75B Basics of VLSI Design
CSE 20ACS75A Applications of Al
20ACS75B Mobile Application Development

Open Elective-IV shall opt any of branch which shall not match with regular course and syllabus.
B.Tech IV Year II Semester

Semester - 8

S.No | Course No | Course Name Category | L-T-P | Credits
1 20ACE99 Full Internship & Project work PR | e 12
Total 12
Courses offered for Honours degree
S. Course Course Title Offere Contact
N Code din Hours per | Credit
0. Semest week ]
er L T
1 20ACEHO1 | Solid and hazardous waste management ¢ 3 1 4
2 | 20ACEH02 | Repair & Rehabilitation of Structures 7 3 1 4
| 3 20ACEHO03 | Earth quake resistant design of structures % 3 1 4
4 | 20ACEH04 | Advanged Foundation Engineering 3 1 4
S | 20ACEH07 | MQOC Course 2
6 | 20ACER8 { MOOC Course 2
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Civil Engineering (Course Structire) R20
S | Bran Name of Canrse [  Course Titke T Olferd Contaet |
. eh the Cade c in Hours Cre
N Minor Semes  poper week dits
0 degree - e L _I'_ o
! = Construct | 20ACT MG | Building Materials N st 1o |4
2 | ion 20ACENMUZ | Building Construction V N
3 | Technolo  ["50ACTEMO2 | Building planning and Drawing Vi 3o | 4
4 gy 20ACEMO4 | Surveying vio |31 o | 2
(5 ] 20ACEMO5 | MOOC Course j 1 i 2
6 20ACEMO6 | MOOC Course Vi = 2
I | EEE | Electrical | 20AEEMO1 | Basic Electric Circuits and Analysis v |31 7o 4
P Systems 20AEEMO2 | Principles of Electrical Measurements |V 31110 4
3 | 20AEEMO3 | Basics of Power Electronics and Devices | VI 3|11 (0 4
4— 20AEEMO4 | Fundamentals of Control Systems VI 3 (110 4
[5 20AEEMO0S | MOOC Course VII 2
6 | 20AEEM06 | MOOC Course VI 2
[ | ME 3D 20AMEMO7 | Materials science for Engineers \% 31110 4
[2 Printing  20AMEMO8 | Computer Aided Machine Drawing Y s(r]o | 4
3 20AMEMO09 | 3D Printing materials VI 31110 4
4 20AMEMI10 | Applications of 3D Printing VII 3111(0 4
5 20AMEMIT | MOOC Course VI 2
6 20AMEM12 | MOOC Course Vil 2
1 | ME Robotics 20AMEMI13 | Introduction to Robotics \Y 31110 4
2 and [20AMEMI4 | Industrial Automation v [3]1 [0 | 4
3 OA:toma“ 20AMEM15 | Hydraulic and Pneumatic circuits Vi (310 | 4
4 20AMEMI6 | Programming and control of Robot VII 3 (110 4
5 20AMEM17 | MOOC Course VI 2
6 20AMEM18 | MOOC Course vl 2
I | ME Industrial | 20AMEMI9 | Production Planning and Control \% 31110 4
2 Engineeri [ 720AMEM20 | Marketing Management vi [3]1]0 4
3 ng 20AMEM21 | Customer Relationship Management vi [3[1]0 4
4 20AMEM22 | Six Sigma & Lean Manufacturing VI 31110 4
5 20AMEM23 | MOOC Course v 2
6 20AMEM24 | MOOC Course VII 2
1 | ECE | Electronic | 20AECMO01 | Electronic Circuits \Y 31110 4
2 s& 20AECMO02 | Digital Electronics \Y 31110 4
3 Communi | 20AECMO03 | Principles of Communications Vi 30100 4
4 caion  [20AECMO04 | Electronic Instrumentation Vi [3]1 o | 4
5 Engineeri [20AECMO05 | MOOC Course VII 2
6 ng 20AECMO06 | MOOC Course VII 2
1 | CSE | Web 20ACSMO1 | User Interface Design \Y 31110 4
2 Design& | 20ACSMO02 | Advanced Java Script VI 3 (110 4
3 Develop 20ACSMO03 | Content Management & Distributed systems VI 31110 4
4 | ment 20ACSM04 | Mongo DB vit [3]1]0 4
5 %)ACSMOS MOOC Course . v 2
6 N . /'IZOACSMO6 MOOC Course VII 2
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Civil Engineering (Course Struclure)

Data

Data Science

Science

Data Analytics using Python and Lab

| Data Visualization

Machine Learning
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS):: PULIVENDULA
DEPARTMENT OF MATHEMATICS
I B.TECH - I SEMESTER (R20)
(Common to all Branches of Engineering)

(THEORY)
Subject Title of the Subject L T P C
Code |
Linear Algebra and Calculus 3 0 - 3
COURSE OBJECTIVES
1 This course will illuminate the students in the concepts of calculus and linear algebra,
2 To equip the students with standard concepts and tools at an intermediate to advanced
level mathematics to develop the confidence and ability among the students to handle
various real world problems and their applications i
COURSE OUTCOMES
COl1 Develop the use of matrix algebra techniques that is needed by engineers for
practical applications
CO2 Utilize mean value theorems for real life problems
CO3 Familiarize with functions of several variables which is useful in optimization
CO4 Students will also learn important tools of calculus in higher dimensions. Students
will become familiar with 2 and 3- dimensional coordinate systems.
CO5 Students will learn the utilization of special functions.

SYLLABUS

Unit I: Matrix Operations and Solving Systems of Linear Equations

Rank of a matrix by echelon form, Normal form, solving system of non-homogeneous and
homogeneous linear equations. Eigen values and Eigen vectors and their properties, Cayley-
Hamilton theorem (without proof), finding inverse and power of a matrix by Cayley-Hamilton
theorem, diagonalization of a matrix.

Unit II: Infinite series and Mean Value Theorems

Infinite series:

Series, Convergence and divergence, Geometric series, Integral test, P- series, comparison test,

ratio test, root test.

Mean Value Theorems:
Rolle’s Theorem, Lagrange’s mean value theorem, Cauchy’s mean value theorem (without proof).

Expansions of functions: Taylor’s and Maclaurin's series, indeterminate forms and L-Hospital rule

(Limits).
[‘i’ Z%W& L.
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Unit IT1: Multivariable calculus

Functions of several variables — Limit and Continuity, Partial derivatives, total derivatives, chain
rule, change of variables, Jacobians, maxima and minima of functions of two variables, method of
Lagrange multipliers for three variables.

Unit I'V: Multiple Integrals

Double integrals, change of order of integration, areas enclosed by plane curves, Triple Integrals,
Volume of solid as double integral and as triple integral, change of variables in double integral and
Triple integral.

Unit V: Special Functions- Beta and Gamma functions

Beta and Gamma functions and their properties, relation between beta and gamma functions.
Derichlet’s integral and its applications (Areas and Volumes of solids).

Textbooks:
1. B.S. Grewal, Higher Engineering Mathematics, 44/e, Khanna Publishers, 2017.
2. Erwin Kreyszig, Advanced Engineering Mathematics, 10/e, John Wiley & Sons, 2011.
References:
1. B. V. Ramana, Higher Engineering Mathematics, Tata Mc-Grawhill publishing company
Ltd., New Delhi.
2. R. K. Jain and S. R. K. Iyengar, Advanced Engineering Mathematics, 3/e, Alpha Science
International Ltd., 2002.
3. George B. Thomas, Maurice D. Weir and Joel Hass, Thomas Calculus, 13/e, Pearson
Publishers, 2013.
4. Glyn James, Advanced Modern Engineering Mathematics, 4/e, Pearson publishers, 201.
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS)::
PULIVENDULA
B.Tech. I Year Syllabus (R20 Regulation)

Engineering Physics
(Civil & Mechanical Branches)

LTPC
3003

COURSE OBJECTIVES
To make a bridge between the physics in school and engineering courses.
2 To identify the importance of the optical phenomenon i.e. interference, diffraction
and polarization related to its Engineering applications.
3 To understand the mechanisms of emission of light, the use of lasers as light sources
for low and high energy applications, study of propagation of light wave through
optical fibres along with engineering applications
4 To open new avenues of knowledge in dielectric and magnetic materials which find
potential in the emerging micro device applications.
Considering the significance of micro miniaturization of electronic devices and
significance of low dimensional materials, the basic concepts of nano materials, their
properties and applications in modern emerging technologies are elicited.
5 To familiarize the concepts of theoretical acoustics to practical use in engineering
field. To explain the significance of ultrasound and its application in NDT for
diversified engineering application.
6. To enlighten the periodic arrangement of atoms in crystals, Bragg’s law and to

provide fundamentals related to structural analysis through powder diffraction
method, SEM and TEM.

Unit-I: Wave Optics 12hrs
Interference- Principle of superposition — Interference of light —Interference by wavefront and
amplitude division - Interference in thin films (Reflection Geometry) — Colours in thin films —
Newton’s Rings — Determination of wavelength of light source and refractive index of liquid.

Diffraction- Introduction — Fresnel and Fraunhofer diffraction — Fraunhofer diffraction due to single
slit, double slit - Diffraction grating — Grating spectrum.

Polarization- Introduction — Types of polarization — Polarization by reflection, refraction and double
refraction (Qualitative) - Nicol’s Prism - Half wave and Quarter wave plates with applications.

Unit Qutcomes:
The students will be able to

Explain the need of coherent sources and the conditions for sustained interference (L2)
Identify engineering applications of interference (L3)

Analyze the differences between interference and diffraction with applications (L4)
Illustrate the concept of polarization of light and its applications (L2)

Classify ordinary polarized light and extraordinary polarized light (L2)

VVVVYYVY

Unit-II: Lasers and Fiber optics 8hrs
Lasers- Introduction — Characteristics of laser — Spontaneous and Stimulated emission of radiation —
Einstein’s coefficients — Population inversion — Lasing action — Pumping mechanisms — CO, laser —
Semi conductor Laser - Applications of lasers.

Fiber optics- Introduction — Principle of optical fiber — Acceptance Angle — Numerical Aperture —
Classification of optical fibers based on refractive index profile and modes — Propagation of
electromagnetic wave through optical fibers — Fiber optic communication system — Losses in optical

fibers — Applications.
Q"\/D/}\‘ Q
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Unit Outcomes:

The students will be able to

Understand the basic concepts of LASER light Sources (L2)

Apply the concepts to learn the types of lasers (L3)

Identifies the Engineering applications of lasers (L2)

Explain the working principle of optical fibers (L2)

Classify optical fibers based on refractive index profile and mode of propagation (1.2)
Identify the applications of optical fibers in various fields (L2)

VVYVVVY

UNIT III: Engineering Materials 12hrs

Dielectric Materials- Introduction — Dielectric polarization — Dielectric polarizability, Susceptibility
and Dielectric constant — Types of polarizations: Orientation polarizations (Qualitative), Ionic and
Electronic Polarizations — Lorentz internal field — Clausius-Mossotti equation — Dielectric breakdown
and Loss — Piezoelectricity and Ferro electricity.

Magnetic Materials- Introduction — Magnetic dipole moment — Magnetization — Magnetic
susceptibility and permeability — Origin of permanent magnetic moment — Classification of magnetic
materials: Dia, Para Ferro, Ferri & Antiferro — Domain concept of Ferromagnetism (Qualitative) —
Hysteresis — Soft and Hard magnetic materials.

Nanomaterials- Introduction — Surface area and quantum confinement — Physical properties: electrical
and magnetic properties — Synthesis of nanomaterials: Top-down: Ball Milling — Bottom-up: Chemical
Vapour Deposition — Applications of nanomaterials.
Unit Outcomes:

The students will be able to

Explain the concept of dielectric constant and polarization in dielectric materials (L2)
Summarize various types of polarization of dielectrics (L2)

Interpret Lorentz field and Claussius- Mosotti relation in dielectrics(1.2)

Apply the concept of polarization to materials like piezoelectric and ferroelectrics (L3)
Classify the magnetic materials based on susceptibility and their temperature dependence (L.2)
Explain the applications of dielectric and magnetic materials (L2)

Apply the concept of magnetism to magnetic devices (L3)

Identify the nano size dependent properties of nanomaterials (L2)

Tllustrate the methods for the synthesis and characterization of nanomaterials (L2)

Apply the basic properties of nanomaterials in various Engineering branches (L3).

vV

VVVVVVVY

Unit-IV: Acoustics and Ultrasonics 08hrs
Acoustics-  Introduction — Requirements of acoustically good auditorium — Reverberation —
Reverberation time — Sabine’s formula (Derivation using growth and decay method ) — Absorption
coefficient and its determination — Factors affecting acoustics of buildings and their remedies.

Ultrasonics- Introduction — Properties — Production by magnetostriction and piezoelectric methods —
Detection — Acoustic grating — Non Destructive Testing — Pulse echo system through transmission and
reflection modes — Applications.

Unit Qutcomes:
The students will be able to

» Explain how sound is propagated in buildings (L2)

> Analyze acoustic properties of typically used materials in buildings (L4)

> Recognize sound level disruptors and their use in architectural acoustics (L2)
> Identify the use of ultrasonics in different fields (L3)

Unit-V: Crystallography and Characterization Techniques 8hrs

Crystallography- Space lattice, Basis, unit cell and lattice parameters — Bravais Lattice — Crystal
systems — Packing fraction — Coordination number — Packing fraction of SC, BCC & FCC - NaCl
Crystal - Miller indices — Separation between successive (hkl) planes.

Characterization Techniques: X-Ray Diffraction: Bragg’s law — Bragg’s X-ray Diffractometer —
Crystal structure determination by Laue method — Electron microscopy: Scanning Electron Microscope

— Transmission Electron Microscope. w



Unit Qutcomes:
The students will be able to

YV VVY

Text books:
1. Engineering Physws by M. N. Avadhanulu, P.G.Kshirsagar & TVS Arun Murthy S.Chand

Classify various crystal systems (1.2)

Identify different planes in the crystal structure (1.3)

Analyze the crystalline structure by Bragg’s X-ray diffractometer (L4)
Apply powder method to measure the crystallinity of a solid (1.4)
Analyze the crystal structure using electron microscopes (1.4)

Publications, 11™ Edition (2019).

2. Engineering Physics” by D.K.Bhattacharya and Poonam Tandon, Oxford press (2018).
Reference Books:

1. Fundamentals of Physics — Halliday, Resnick and Walker, John Wiley &Sons, 11" Edition

(2018).
Solid State Physics, A J Dekker, Macmillan India Limited (Publisher) (2000)
. Engineering Physics — K. Thyagarajan, McGraw Hill Publishers (2018).
. Engineering Physics by M.R.Srinivasan, New Age international publishers (2014).

. Engineering Physics - Sanjay D. Jain, D. Sahasrambudhe and Girish, University Press(2016)

2
3
3
4. Engineering Physics by B.K. Pandey and S. Chaturvedi, Cengage Learning(2018)
5
6

. University Physics by H.D.Young and R.A. Freedman,Pearson(2017)

COURSE OUTCOMES

COl1 Study the different realms of physics and their applications in both scientific and
technological systems through physical optics. (L2)

CO2 | Identify the wave properties of light and the interaction of energy with the matter
(L3).
Asses the electromagnetic wave propagation and its power in different media (L5).

CO3 Understands the response of dielectric and magnetic materials to the applied
electric and magnetic fields. (L3)
Elucidates the importance of nano materials along with their engineering
applications. (L5)

CO4 | Explain the basic concepts of acoustics and ultrasonics. (1.2)
Apply the concept of NDT to material testing. (L.3)

COs5 Study the important properties of crystals like the presence of long-range order,
periodicity and structure determination using X-ray diffraction technique (L5) and
Analyze the crystal structure using electron microscopes (L4)
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JNTUA COLLEGE OF ENGINEERING :( AUTONOMOUS), PULIVENDULA

I B.TECH
COMMUNICATIVE ENGLISH (R20)

(Common to All Branches of Engineering)

1. INTRODUCTION:

The course is designed to train students in receptive (listening and reading) as well as productive
and interactive (speaking and writing) skills by incorporating a comprehensive, coherent and
integrated approach that improves the learners’ ability to effectively use English language in
academic/ workplace contexts. The shift is from learning about the language to using the
language. component of campus placement tests. Activity based teaching-learning methods
would be adopted to ensure that learners would engage in actual use of language both in the
classroom and laboratory sessions.

2. COURSE OBJECTIVES

1

Facilitate effective listening skills for better comprehension of academic lectures
and English spoken by native speakers

2 Focus on appropriatc rcading strategies for comprehension of various academic
texts and authentic materials
3 Help improve speaking skills through participation in activities such as role plays,
discussions and structured talks/oral presentations
4 Impart effective strategies for good writing and demonstrate the same in
summarizing, writing well organized essays, record and report useful information
5 Provide knowledge of grammatical structures and vocabulary and encourage their
appropriate use in specch and writing
3. COURSE OUTCOMES
Col1 Retrieve the knowledge of basic grammatical concepts.
CO2 Understand the context, topic, and pieces of specific information from social or
transactional dialogues spoken and the improve the fluency of English..
Co3 Apply grammatical structures to formulate sentences and correct word forms
CO4 Analyze discourse markers to speak clearly on a specific topic in informal discussions
CO5 Evaluate reading/listening texts and to write summaries based on global comprehension of
these texts.
Co6 Create a coherent paragraph interpreting a figure/graph/chart/table.




4. SYLLABUS:
UNIT -1
Reading: What Is My Name? —P Sathyavathi

e Writing: Paragraph writing

e Listening: Listening for theme-main

o Functional English: Greeting, taking leave and introducing oneself and others

o  Grammar: Parts of speech- Nouns —classification-usages- Pronouns -
classifications-usages-

o Vocabulary: Homonyms- Homophones- Homographs
Non Detailed Study: Listening Skills from English and Soft Skills

UNIT-II

Reading : The Kitchen — Vimala
o Writing : Essay Writing —Descriptive Essays
o Listening : Listening for theme -1
o Functional English: Making requests
e  Grammar: Types of sentences- Question Tags
e Vocabulary : Synonyms - Antonyms
Non detailed Study: Teamwork Skills from English and Soft Skills

UNIT-III

Reading : Adivasis — Kancha Ilaiah

Writing : Statement of Purpose

o Listening: Listening for main ideas

o Functional English: Inviting -Apologizing

e  Grammar:— Kinds of verbs — Auxiliaries- Tenses,

o Vocabulary : Prefixes —Suffixes — One-word substitutes
Non detailed Study: Assertive Skills from English and Soft Skills

UNIT-IV

Reading: The Bet — Anton Chekhov
o Writing: Letter Writing —Official letters-business Letters-Application Letters
o Listening: Listening for details
e  Functional English: Interrupting - Asking for and giving opinions
o Grammar: Adjectives- Conjunctions- Articles — Active & Passive Voice
e Vocabulary: Phrasal verbs -Idioms
Non detailed Study: Learning Skills from English and Soft Skills



UNIT-V

Reading : The Gift of the Magi - O. Henry

Writing: Information Transfer

Listening : Listening for opinions

Functional English : Asking for the time and directions
Grammar: Prepositions- Reported Speech

Vocabulary : Commonly confused words

Non detailed Study : Emotional Intelligence Skills from English and Soft Skills

5. Prescribed Text books:
[1] Detailed text: English for Fluency, K Purushottam, Orient Black Swan,2013.

[2] Non detailed text: English and Soft Skills, S P Dhanavel, Orient Black Swan
2013Edition.

6. REFERENCES:

[1] A Practical Course in Effective English Speaking Skills. J.K.Gangal, PHI, New Delhi.2012

(2] Fundamentals of Technical Communication, Meenakshi Raman, Oxford University Press,2015,
[3] Spoken English, R K. Bansal & JB Harrison, Orient Longman,2013, 4™ edition.

[4] Murphy’s English Grammar with CD, Murphy, Cambridge University Press,3 ®¢ edition.

niversity Press 2007

[5] Advanced English Grammar , Mart

in Hewings Cambridge U
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Course Objectives:

e To introduce programming through Visual programming tool — Scratch
To teach problem solving through Flow charting tool — Raptor
To elucidate problem solving through python programming language
To introduce function-oriented programming paradigm through python
To train in development of solutions using modular concepts
e To teach practical Pythonic solution patterns

UNIT —-I: Computer Fundamentals 8hrs
Computer Fundamentals: What is a Computer? , Introduction to Operating systems, and
Operational overview of a Central Processing Unit.
Introduction to Programming, Algorithms and Flowcharts: Programs and Programming,
Programming languages, Compiler, Interpreter, Loader, Linker, Program execution, Classification of
Programming languages, Structured programming concept, Algorithms, Pseudo-code, Flowcharts,
Strategy for designing algorithms, Tracing an algorithm to depict logic, Specification for converting
algorithms into programs.
Learning Outcomes:
At the end of this unit, the student will be able to
e To understand the Basic Computer fundamentals. L1
e To learn about Algorithms. L1

UNIT - II: Flowchart design through Raptor 8hrs
Flow chart symbols, Input/Output, Assignment, operators, conditional if, repetition, function and sub
charts. Example problems(section 1) — Finding maximum of 3 numbers, Unit converters, Interest
calculators, multiplication tables, GCD of 2 numbers, Factorial of a number, sum of even and sum of
odd numbers between 1 to n.

Example problems (section 2) — Fibonacci number generation, prime number generation. Minimum,
Maximum and average of n numbers, linear search, Binary Search.

Learning Outcomes:

At the end of this unit, the student will be able to

e To learn about flowchart. L2
e To learn how to flowchart in Raptor. L2
UNIT - III: Introduction to Python 8hrs

Python — Numbers, Strings, Variables, operators, expressions, statements, String operations, Math
function calls, Input/Output statements, Conditional If, while and for loops, User defined Functions,
parameters to functions, recursive functions.

Learning Outcomes:
At the end of this unit, the student will be able to

¢ To understand why Python is a useful scripting language for developers. L1
e To learn how to design and program Python applications. L1
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UNIT - 1V: Data Structures and Idiomatic Programming in Python 7 Hrs
Lists, Tuples, Dictionaries, Strings, Files and their libraries. Beautiful idiomatic approach to solve
programming problems.

Learning Outcomes:

At the end of this unit, the student will be able to

e To learn about Data Structures. L3
e To learn how to read and write files in Python. L3
e To learn how to design object-oriented programs with Python classes. L3

UNIT - V: Event driven Programming

Turtle Bar Chart, Event Driven programming, Key press events, Mouse events, timer events, Turtle
Graphics.

Learning Outcomes:

At the end of this unit, the student will be able to

e To learn how to use Event Driven programming in Python for reusability. L4
e To learn how to use Turtle Graphics in Python applications. L5
Text Books:

1. “Introduction to Python Programming” by Y. Daniel Liang, Georgia Southern University,
Pearson Education, 2013.
2. “Computer Fundamentals and Programming in C” by Prof. P. Chenna Reddy, INTUA, BSP
Publications.
3. https://raptor.martincarlisle.com/
4. “A Practical Introduction toPython Programming” by Brian Heinold, Mount St Mary’s
University 2012.

Reference Books:
1. “Introduction to Computation and Programming Using Python: with applications to
understanding Data” by John. V. Guttag, 2" Edition, the MIT Press.
2. “How to Think like a Computer Scientist: Learning with Python 3 documentation” by Peter
Wentworth, Jeffrey Elkner, Allen B. Downey and Chris Meyers, 3"Edition, 2012.
Course Outcomes:
At the end of this Course the student will be able to

e Explain basic principles of Python programming language. L2
e Implement object oriented concepts. L3
e Implement Event Driven Programming. L3
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20ACS0S5 - IT — WORKSHOP
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Course Objectives:

e To provide Technical training to the students on Productivity tools like Word
processors, Spreadsheets, Presentations

e To make the students know about the internal parts of a computer, assembling a
computer from the parts, preparing a computer for use by installing the operating
system

e To learn about Networking of computers and use Internet facility for Browsing and
Searching

List of Experiments:
Task 1: Learn about Computer: Identify the internal parts of a computer, and its peripherals.

Represent the same in the form of diagrams including Block diagram of a computer. Write
specifications for each part of a computer including peripherals and specification of Desktop
computer. Submit it in the form of a report.

Task 2: Assembling a Computer: Disassemble and assemble the PC back to working condition.
Students should be able to trouble shoot the computer and identify working and non-working parts.
Student should identify the problem correctly by various methods available (eg: beeps). Students
should record the process of assembling and trouble shooting a computer.

Task 3: Install Operating system: Student should install Linux on the computer. Student may
install another operating system (including proprietary software) and make the system dual boot or
multi boot. Students should record the entire installation process.

Task 4: Productivity tools (6 weeks)
Word Processor: Students should be able to create documents using the word processor tool. Some

of the tasks that are to be performed are inserting and deleting the characters, words and lines,
Alignment of the lines, Inserting header and Footer, changing the font, changing the colour,
including images and tables in the word file, making page setup, copy and paste block of text,
images, tables, linking the images which are present in other directory, formatting paragraphs, spell
checking, etc. Students should be able to prepare project cover pages, content sheet and chapter
pages at the end of the task using the features studied. Students should submit a user manual of the
word processor considered.

Task 5: Spreadsheet: Students should be able to create, open, save the application documents and
format them as per the requirement. Some of the tasks that may be practiced are Managing the
worksheet environment, creating cell data, inserting and deleting cell data, format cells, adjust the
cell size, applying formulas and functions, preparing charts, sorting cells. Students should submit a
user manual of the Spreadsheet application considered.
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Task 6: Presentations : creating, opening, saving and running the presentations, Selecting the style
for slides, formatting the slides with different fonts, colours, creating charts and tables, inserting and
deleting text, graphics and animations, bulleting and numbering, hyperlinking, running the slide
show, setting the timing for slide show. Students should submit a user manual of the Presentation

tool considered.
Optional Tasks:

Task 7: Laboratory Equipment: Students may submit a report on specifications of various
equipment that may be used by them for the laboratories in their curriculum starting from I B.tech to
IV. B.Tech. It can vary from department to department. Students can refer to their syllabus books,
consult staff members of the concerned department or refer websites. The following is a sample list.
Instructors may make modifications to the list to suit the department concerned.

e Desktop computer

e Server computer

e Switch (computer science related)

e Microprocessor kit

e Micro controller kit

e Lathe machine

e Generators

e Construction material

e Air conditioner

e UPS and Inverter

e RO system
e FElectrical Rectifier
e CRO

e Function Generator
e Microwave benches
References:

1. “Introduction to Computers”, Peter Norton, Mc Graw Hill

2. “LaTeX Companion” — Leslie Lamport, PHI/Pearson.

3. “MOS study guide for word, Excel, Powerpoint & Outlook Exams”, Joan Lambert, Joyce
Cox, PHI.

4. “Introduction to Information Technology”, ITL Education Solutions limited, Pearson
Education.

5. “Networking your computers and devices”, Rusen, PHI
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Course Outcomes: At the end of this Course the student will be able to

Disassemble and Assemble a Personal Computer and prepare the computer ready to use
Prepare the Documents using Word processors

Prepare Slide presentations using the presentation tool

Interconnect two or more computers for information sharing

Access the Internet and Browse it to obtain the required information

Install single or dual operating systems on computer

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

Disassemble and Assemble a Personal Computer and prepare the computer ready to use
Prepare the Documents using Word processors

Prepare Slide presentations using the presentation tool

Interconnect two or more computers for information sharing

Access the Internet and Browse it to obtain the required information

Install single or dual operating systems on computer
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Course Objectives
> students will be exposed to a variety of self-instructional, learner friendly modes of
language learning
> students will learn better pronunciation through stress, intonation and rhythm
students will be trained to use language effectively to face interviews, group discussions,
public speaking
> students will be initiated into greater use of the computer in resume preparation, report
writing, format making etc

\J

Course Outcomes

CO1: Listening and repeating the sounds of English Language

CO2: Understand the different aspects of the English language
proficiency with emphasis on LSRW skills

CO3: Apply communication skills through various language learning activities

CO3: Analyze the English speech sounds, stress, rhythm, intonation and syllable
division for better listening and speaking comprehension.

COS5: Evaluate and exhibit acceptable etiquette essential in social and professional
settings

CO6: Create awareness on mother tongue influence and neutralize it in order to

improve fluency in spoken English.

vV VYV VV VY

Unit 1

1. Phonetics-Importance -Introduction to Sounds of Speech
2. Vowels and Consonants Sounds
3. Phonetic Transcription

Learning Outcomes
At the end of the module, the learners will be able to

> understand different accents spoken by native speakers of English

» employ suitable strategies for skimming and scanning on monitor to get the general idea
of a text and locate specific information

» learn different professional registers and specific vocabulary to describe different persons,
places and objects



Unit 2

1.
2.
3.

Word Stress & Intonation
Communication skills
Role Play & JAM

Learning Outcomes
At the end of the module, the learners will be able to

>
>
>

Unit 3

1.
2.
2

produce a structured talk extemporarily

comprehend and produce short talks on general topics

participate in debates and speak clearly on a specific topic using suitable discourse
markers

Describing people/objects/places
Speeches for Special Occasions
Etiquettes of Telephonic Communication

Learning Outcomes
At the end of the module, the learners will be able to

>
>

Learn different ways of greeting and introducing oneself/others

summarize the content with clarity and precision and take notes while listening to a
talk/lecture and make use of them to answer questions

replenish vocabulary with one word substitutes, homonyms, homophones, homographs to
reduce errors in speech and writing

Group Discussions
Debates
Interviews Skills

Learning Outcomes
At the end of the module, the learners will be able to

>
>
>

Learn different ways of asking information and giving directions
Able to transfer information effectively
understand non-verbal features of communication



Unit 5
1. Resume writing & Practicing
2. Oral Presentations
3. Writing Video Speeches as it is & Book reviews — oral and written

Learning Outcomes
At the end of the module, the learners will be able to

> make formal oral presentations using effective strategies
> learn different techniques of précis writing and paraphrasing strategies
> comprehend while reading different texts and edit short texts by correcting common

errors
Suggested Software
e Orell

e Walden Infotech
e  Young India Films

Reference Books

e Bailey, Stephen. Academic writing: A handbook for international students. Routledge,
2014.

e Chase, Becky Tarver. Pathways: Listening, Speaking and Critical Thinking. Heinley
ELT; 2nd Edition, 2018,

e Skillful Level 2 Reading & Writing Student's Book Pack (B1) Macmillan Educational.

o Hewings, Martin. Cambridge Academic English (B2). CUP, 2012.

e A Textbook of English Phonetics for Indian Students by T.Balasubramanyam

Web Links

° -lab.c

e www.englishmedialab.com
o www.englishinteractive.net
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B.Tech I Year Syllabus (R20 Regulation)
Engineering Physics Laboratory
(Civil & Mechanical Branches)
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Course Objectives:

> Understand the role of Optical fiber parameters in engineering applications.

» Recognize the significance of laser by studying its characteristics and its application in
finding the particle size.

> Illustrates the magnetic and dielectric materials applications.

> Identifies the various sensor applications.

Note: - In the following list of experiments, out of 15 experiments any 10 experiments must be
performed in a semester.

List of Engineering Physics Experiments

1. Determination of the thickness of the wire using wedge shape method
Experimental outcomes:
Operates optical instrument like travelling microscope. (L2)
Estimate the thickness of the wire using wedge shape method (L.2)
Identifies the formation of interference fringes due to reflected light from non-uniform thin
film. (L2)
2. Determination of the radius of curvature of the lens by Newton’s ring method
Experimental outcomes:
Operates optical instrument like travelling microscope. (L2)
Estimate the radius of curvature of the lens (L2)
Identifies the formation of interference fringes due to reflected light from non-uniform thin
film. (L2)
Plots the square of the diameter of a ring with no. of rings (L3)
3. Determination of wavelengths of various spectral lines of mercury source using diffraction
grating in normal incidence method
Experimental outcomes:
Operates optical instrument like spectrometer. (L2)
Estimate the wavelength of the given source (L2)
Identifies the formation of grating spectrum due diffraction. (12)
4. Determination of dispersive power of prism.
Experimental outcomes:
Operates optical instrument like spectrometer. (1.2)
Estimate the refractive index and dispersive power of the given prism (L2)
Identifies the formation of spectrum due to dispersion. (L2)
5. Determination of wavelength of LASER light using diffraction grating.
Experimental outcomes:
Operates various instrument (L2)
Estimate the wavelength of laser source (L2)
Identifies the formation of grating spectrum due diffraction. (L2)
6. Determination of particle size using LASER.
Experimental outcomes:
Operates various instrument (L2)
Estimate the Particles size using laser (L2)
Identifies the application of laser (L2)
7. To determine the numerical aperture and acceptance angle of an optical fiber
Experimental outcomes:
Operates various instruments and connect them as per the circuit. (L2)
Estimate the numerical aperture and acceptance angle of a given optical fiber. (L2)
Identifies the significance of numerical aperture and acceptance angle of an optical fiber in
various engineering applications. (L2)
8. Determination of dielectric constant by charging and discharging method.
Experimental outcomes: )



Operates various instruments and connect them as per the circuit. (L2) :
Estimate the dielectric constant of the given substance. (L2)
Identifies the significance of dielectric constant in various devices. (L2)
9. Study of variation of Magnetic field along the axis of a current carrying coil — Stewart-Gee’s
Method.
Experimental outcomes:
Operates various instruments and connect them as per the circuit. (L2)
Estimate the magpetic field along the axis of a circular coil carrying current. (L2)
Plots the intensity of the magnetic field of circular coil carrying current with distance (L3)
10. Measurement of magnetic susceptibility by Gouy’s method
Experimental outcomes:
Operates various instruments and connect them as per the circuit. (L2)
Estimate the magnetic susceptibility of the given material. (L2)
Identifies the significance of magnetic susceptibility in various engineering applications.
(L2)
11.  Study of B-H curve of Ferromagnetic material
Experimental outcomes:
Operates various instruments and connect them as per the circuit. (L2)
Estimate the hysteresis loss, coercivity and retentivity of the ferromagnetic material. (L2)
Classifies the soft and hard magnetic material based on B-H curve. (L2)
Plots the magnetic field H and flux density B (L3)
12. Determination of ultrasonic velocity in liquid (Acoustic grating)
Experimental outcomes:
Operates various instruments. (L2)
Estimate the velocity of ultrasonic waves in liquids. (L2)
Illustrates the basic applications of ultrasonics. (L3)
13. Rigidity modulus of material of a wire-dynamic method (Torsional pendulum)
Experimental outcomes:
Operates various instruments. (L.2)
Estimate the rigidity modules of a given wire (L2)
Plots length of the pendulum (1) with time period T (L3)
14. Sonometer: Verification of the three laws of stretched strings
Experimental outcomes:
Operates various instruments. (L2)
Estimate the linear density of a given wire (L2)
Identify the frequency of tuning fork (L3)
15. Determination of losses in optical fiber.
Experimental outcomes:
Operates various instruments and connect them as per the circuit. (L2)
Estimate the numerical aperture and acceptance angle of a given optical fiber. (L2)
Identifies the significance of losses in optical fiber and its engineering applications. (L2)

Course Qutcomes:
The students will be able to

Operate various optical instruments (L2)

Estimate wavelength of laser and particles size using laser(L2)

Evaluate the acceptance angle of an optical fiber and numerical aperture (L3)

Estimate the susceptibility and related magnetic parameters of magnetic materials (L2)
Plot the intensity of the magnetic field of circular coil carrying current with distance (L3)
Determine magnetic susceptibility of the material and its losses by B-H curve (L3)
Apply the concepts of ultrasonics by acoustic grating (L2)

VVVVVVY

References:

1. S. Balasubramanian, M.N. Srinivasan “A Text book of Practical Physics”- S Chand
Publishers, 2017.

2. http://vlab.amrita.edu/index.php -Virtual Labs, Amrita Unijversity
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Course Objectives:
e To introduce object oriented programming using an easy-to-use language.
e To use iterators and generators.
e To test objects and handle changing requirements.
e To be exposed to programming over the web.

List of Experiments:
1. Download and install the Python IDLE

2.Construct flowcharts to
a. Calculate the maximum, minimum and average of N numbers

b. Develop a calculator to convert time, distance, area, volume and temperature from
one unit to another

3.Construct flowcharts with separate procedures to
a. calculate simple and compound interest for various parameters specified by the user
b.calculate the greatest common divisor using iteration and recursion for two numbers as specified

by the user

4. Construct flowcharts with procedures to
a.generate first N numbers in the Fibonacci series
b.generate N Prime numbers

5. Design a flowchart to perform Linear search on list of N unsorted numbers(Iterative and
recursive)

6. Design a flowchart to perform Binary search on list of N sorted numbers(Iterative and recursive)
7. Design a flowchart to determine the number of characters and lines in a text file specified by the

user
8. Design a Python script to convert a Binary number to Decimal number and verify if it is a Perfect

number.
9. Design a Python script to determine if a given string is a Palindrome using recursion

10. Design a Python script to sort numbers specified in a text file using lists.
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11. Design a Python script to determine the difference in date for given two dates in
YYYY:MM:DD format(0 <= YYYY <= 9999, 1 <= MM <= 12, 1 <= DD <= 31) following the leap
year rules.

12. Design a Python Script to determine the Square Root of a given number without using inbuilt
functions in Python.

13. Design a Python Script to determine the time difference between two given times in
HH:MM:SS format.( 0 <= HH <= 23, 0 <= MM <= 59, 0 <= SS <= 59)

14. Design a Python Script to find the value of (Sine, Cosine, Log, P, e) of a given number using
infinite series of the function.

15. Design a Python Script to convert a given number to words

16. Design a Python Script to convert a given number to roman number.

17. Design a Python Script to generate the frequency count of words in a text file.

18. Design a Python Script to print a spiral pattern for a 2 dimensional matrix.

19. Design a Python Script to implement Gaussian Elimination method.

20. Design a Python script to generate statistical reports (Minimum, Maximum, Count, Average,
Sum etc) on public datasets.

21. Design a Python script using the Turtle graphics library to construct a turtle bar chart
representing the grades obtained by N students read from a file categorizing them into distinction,
first class, second class, third class and failed.

Course Outcomes:

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

e Explain basic principles of Python programming language L2 L2
e 2. Implement object oriented concepts, L3 L3
e 3.Implement database and GUI applications. L3 L3
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DEPARTMENT OF MATHEMATICS
I BTECH - II SEMESTER (R20)
(Common to all Branches of Engineering)

(THEORY)
Subject Title of the Subject L T P C
Code
Differential Equations and 3 0 - 3
| Vector Calculus
COURSE OBJECTIVES
1 To enlighten the learners in the concept of differential equations and vector calculus
2 To furnish the learners with basic concepts and techniques at plus two level to lead
them into advanced level by handling various real world applications.
COURSE OUTCOMES
COl Solve the linear differential equations related to various engineering fields
CO2 Solve the differential equations reducible to linear, and finds the relevant
applications.
CO3 Identify solution methods for partial differential equations that model physical
processes
CO4 Interpret the physical meaning of different operators such as gradient, curl and
divergence
CO5 Estimate the work done against a field, circulation and flux using vector calculus and

also to establish the relations between them using vector integral theorems.

SYLLABUS

UNIT I: Differential Equations

First order and first degree differential equations — Formation, Exact, Linear and Bernoulli

equations. Applications to Newton’s law of cooling and law of natural growth and decay.

Non-homogeneous Linear Differential Equations of second Higher Order with constant

coefficients with RHS terms of the type e“*’ sin(ax+b),cos(ax+b), polynomials in x,

eV (x) ,xV(x)where V(x)is a function of x, Method of variation of parameters.

UNIT II: Equations Reducible to Linear Differential Equations with constant coefficients

and Applications

Cauchy’s and Legendre’s linear equations, simultaneous linear equations with constant

coefficients.

Applications: Mass spring system and L-C-R Circuit problems.

s




UNIT HI: Partial Differential Equations
Linear partial differential equations of first order, non-linear PDEs of first order (standard forms).
Solutions to homogenous linear partial differential equations with constant coefficients, Rules for

finding the complementary function and the particular integral.

UNIT IV: Vector differential Calculus
Scalar and vector point functions, Del applied to scalar point functions: Gradient, Del applied to

vector point functions: Divergent and Curl and their properties.
Del applied to twice to point functions and Del applied to products of point functions (Identities).

UNIT V: Vector integral Calculus

Line integral- Circulation -work done - potential function, Surface integral-flux, volume integral.

Vector integral theorems: Green’s theorem in the plane, Stoke’s theorem, Gauss Divergence

theorem (all theorems without proof) and related problems.

Textbooks:
1. B. S. Grewal, Higher Engineering Mathematics, 44/e, Khanna publishers, 2017.
2. Erwin Kreyszig, Advanced Engineering Mathematics, 10/e, John Wiley & Sons, 2011.

References:

1. B. V. Ramana, Higher Engineering Mathematics, Tata Mc-Grawhill publishing company
Ltd., New Delhi.

2. R. K. Jain and S. R. K. Iyengar, Advanced Engineering Mathematics, 3/e, Alpha Science
International Ltd., 2002.

3. Dennis G. Zill and Warren S. Wright, Advanced Engineering Mathematics, Jones and
Bartlett, 2011.

4. Glyn James, Advanced Modern Engineering Mathematics, 4/e, Pearson publishers, 2011.
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Engineering Chemistry
\ (MECH and CIVIL)
Course Objectives:
e To familiarize engineering chemistry and its applications
e To impart the concept of soft and hard waters, softening methods of hard water
e To train the students on the principles and applications of electrochemistry, polymers,

surface chemistry, and cement
Unit 1: Water Technology (8 hrs)
Introduction: hardness of water and units, Estimation of hardness of water by EDTA Method -

Boiler troubles — Priming, foaming, scale and sludge, Caustic embrittlement, Municipal water
treatment — specifications for drinking water, Bureau of Indian Standards(BIS) and World health
organization(WHO) standards, ion-exchange processes — desalination of brackish water - reverse
osmosis (RO) and electrodialysis.
Learning outcomes:
The student will be able to

e list the differences between temporary and permanent hardness of water (L1)

e explain the principles of reverse osmosis and electro dialysis. (L2)

e compare quality of drinking water with BIS and WHO standards. (L2)

e illustrate problems associated with hard water - scale and sludge. (L2)

e explain the working principles of different Industrial water treatment processes (L2)

Unit 2: Electrochemistry and Applications: (10 hrs)

Electrodes — concepts, electrochemical cell, Nernst equation, cell potential calculations.
Primary cells — Zinc-air, Na-air batteries, Secondary cells — Nickel-Cadmium (NiCd),and lithium
jon batteries- working of the batteries including cell reactions; Fuel cells, hydrogen-oxygen,
methanol fuel cells — working of the cells.
Corrosion: Introduction to corrosion, electrochemical theory of corrosion, differential aeration
cell corrosion, galvanic corrosion, metal oxide formation by dry corrosion, Pilling Bedworth rule
and- Factors affecting the corrosion, cathodic and anodic protection, electroplating and electro
less plating (Nickel and Copper)..
Learning Outcomes:
At the end of this unit, the students will be able to

e apply Nernst equation for calculating electrode and cell potentials (L3)

e recall working and importance of batteries(L1)
apply Pilling Bedworth rule for corrosion and corrosion prevention (L3)
e demonstrate the corrosion prevention methods and factors affecting corrosion (L2)

I
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e compare primary and secondary batteries and their applications (L2)
Unit 3: Polymers and Fuel Chemistry: (12 hrs)
Introduction to polymers, functionality of monomers, Mechanism of chain growth, step growth
and coordination polymerization.
Thermoplastics and Thermo-setting plastics-: Preparation, properties and applications of poly
styrene. PVC and Bakelite, Calculation of molecular Weight of polymer by weight average and

number average methods, Poly dispersity Index
Elastomers — Preparation, properties and applications of Buna S, Buna N, Thiokol, Calculation

of Molecular Wt of Polymer by Wt Avg. and Number Avg methods, poldispersity Index.

Fuels — Types of fuels, calorific value, numerical problems based on calorific value; Analysis of
coal, Liquid Fuels refining of petroleum, fuels for IC engines, knocking and anti-knock agents,
Octane and Cetane values, cracking of oils; alternative fuels- propane, methanol and ethanol,

bio-fuels(Coal gas, Biogas).

Learning Outcomes:
At the end of this unit, the students will be able to

¢ explain different types of polymers and their applications (L2)
e find various alternate fuels and its importance (L1)
e solve the numerical problems based on Calorific value(L3)

e select suitable fuels for IC engines (L3)
e explain calorific values, octane number, refining of petroleum and cracking of oils (L2)

UNIT-4 Advanced Engineering Materials (8 hrs)

Composites- Definition, Constituents, Classification- Particle, Fibre and Structural reinforced
composites, properties and Engineering applications
Refractories- Classification, Properties, Factors affecting the refractory materials (Refractoriness,
Refractory under load, Porosity, Refractive index, Dimensional stability) and Applications.
Lubricants- Classification, Functions of lubricants, Mechanism, Properties of lubricating oils —
Viscosity, Viscosity Index, Flash point, Fire point, Cloud point, saponification and Applications.
Building materials- Portland Cement, Rapid Hardening Cement, Quick Setting Cement,
constituents, phases and reactivity of clinker, Setting and Hardening of cement.
Learning Outcomes:
At the end of this unit, the students will be able to

e explain the constituents of Composites and its classification (L2)

e recall properties of refractories and lubricants (L1)

e identify the factors affecting the refractory material(L3)

e illustrate the functions and properties of lubricants (1.2)

o demonstrate the phases and reactivity of concrete formation (L2)

e identify the constituents of Portland cement (L3)
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enumerate the reactions at setting and hardening of the cement (L3)
Unit 5: Surface Chemistry and Applications: (10 hrs)

Introduction to surface chemistry, colloids, micelle formation, synthesis of colloids (Chemical
methods - double decomposition, reduction, hydrolysis and oxidation; electrical disintegration or
Bredig’s Arc method), chemical and electrochemical methods (sol-gel method, Thermally
activated chemical vapor deposition method) of preparation of nanometals and metal oxides,
stabilization of colloids and nanomaterials by stabilizing agents, solid-gas interface, solid-liquid
interface, adsorption isotherm- Langmuir, Freundlich, BET equation (no derivation) applications
of colloids and nanomaterials — catalysis, medicine, sensors.

Learning Outcomes:
At the end of this unit, the students will be able to

summarize the concepts of colloids, micelle and nanomaterials (L2)

explain the synthesis of colloids with examples (L2)

select suitable methods for synthesis of Nanometals (L1)

outline the preparation of nanomaterials and metal oxides (L2)

identify the application of colloids and nanomaterials in medicine, sensors and catalysis
L2)

Text Books:

1. Jain and Jain, Engineering Chemistry, 16/e, DhanpatRai, 2013.

2. Arun Bahl, B.S. Bahl and G.D. Tuli, Essentials of Physical Chemistry, S.Chand Publication,

New Delhi 2012..

Reference Books:

1. G.V.Subba Reddy, K.N.Jayaveera and C. Ramachandraiah, Engineering Chemistry, Mc Graw
Hill, 2020.

2. H.F.W. Taylor, Cement Chemistry, 2/e, Thomas Telford Publications, 1997.

3. K. Sesha Maheswaramma and Mridula Chugh, Engineering Chemistry, Pearson Publication

Pvt. Ltd.

4. D.J. Shaw, Introduction to Colloids and Surface Chemistry, Butterworth-Heineman,1992.

Course Outcomes:

At the end of the course, the students will be able to

demonstrate the corrosion prevention methods and factors affecting corrosion (L2)
explain the preparation, properties, and applications of thermoplastics & thermosetting,
elastomers & conducting polymers. (L2)

find important properties of various engineering materials, polymers, colloids and its
applications(L1)

explain calorific values, octane number, refining of petroleum and cracking of oils (L2)
explain the setting and hardening of cement and concrete phase (L2)

summarize the concepts of colloids, micelle and nanomaterials (L2).
*kk
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS)::PULIVENDULA
DEPARTMENT OF CIVIL ENGINEERING
I B.TECH - II SEMESTER (R20)

’" Subject Title of the Subject L T P C
Code
BUILDING MATERIALS | 3 0 - 3
AND CONSTRUCTION

OBJECTIVES: To give the students a basic idea about the traditional and modern construction
materials a brief knowledge on building components and its construction methodologies.

COURSE OUTCOMES
COl1 Identify and characterize the properties of various building materials.
- CO2 Be aware of various Traditional, Organic and Modern building materials emerging

materials in the field of civil engineering construction.

CO3 Understand the manufacturing process of various building materials like stones,
Bricks, Ceramics, Glass and Plastic.

CO4 Understand the basic principles of low-cost, Alternate and Sustainable materials
and capable to practice Eco friendly Civil engineering materials.

COS | Analyze and design the masonry buildings using IS-code provisions.

UNIT -1

INTRODUCTION TO BUILDING MATERIALS

Traditional & OrganicBuilding Materials — Stone — Dressing of Stones — Modern Building Materials —
Bricks — Manufacturing process — Ceramic Products — Manufacturing Process — Building Materials for
Low Cost Housing — Utilisation of Wastes for Alternative Building Materials —~Sustainable Materials in
Construction, Concepts of energy efficient building envelopes as per ECBC — National Standards.

UNIT -1

GLASS:

Introduction to Fenestration- Functions of Glass in Buildings — Constituents and Classification of Glass
— Manufacturing Process —Properties of Glass — Common Types of Glass — Special Glass — Advantages
and Disadvantages of Glass — National Standards such as ECBC.

PLASTIC:

Introduction — Polymerisation — Classification of Plastics — Commonly Used Plastics — Moulding and
Fabricating for Plastic Products — Applications — Advantages — Disadvantages — Intelligent Use of
Plastics in Buildings — National Standards such as ECBC.

UNIT - 111

INSULATING MATERILAS

Thermal Insulating Materials: Introduction — Thermal Insulation — Heat Transfer Fundamentals —
Thermal Properties of Insulating Materials — Selection of Insulating Materials — Classification of
Insulation materials — Reflective Insulation Systems — Commonly Used Building Insulation Materials —
Insulation that Should not be Used — National Standards such as ECBC.

Sound Insulating Materials: Introduction — Basics of Acoustics — Sound Absorption or Insulation —
Green Insulation — Cool Roof, Green Roof, Power Roof — National Standards such as ECBC.

UNIT -1V

STRUCTURAL COMPONENTS:—

Foundations — classification of Foundations — consideration in selection of foundation types —

Masonry — Brick and block walls — Cavity walls — Damp~-proof gourses and membranes — Mortars —

X



Arches and openings — Windows — Glass and glazing —Doors — Stairs — Types and Applications —
Cladding to external walls — Flat roofs — Dormer windows — Formwork & Scaffolding — Precast
concrete frames — Portal frames — Types — components — Framed structures — Components —
Construction Procedure — Panel walls — National Standards such as ECBC.

UNIT -V

INTERNAL CONSTRUCTION AND FINISHES

Internal elements — Internal walls — Construction joints — Internal walls, fire protection —separating
walls — Partitions — Plasters and plastering — Domestic floors and finishes — Sound insulation — Timber,
concrete and metal stairs—Internal doors — Door sets — Fire resisting doors — Plasterboard ceilings —
Suspended ceilings —Paints and painting — Components of Paints — Types of Paint — Considerations in
Selecting Paints — Cement Paints — Oil Paints —Emulsion Paints — Whitewash and Colourwash —
Application of Paints —Distempers — Varnishes — Safety —Joinery production — Composite boarding —
National Standards such as ECBC.

TEXT BOOKS:
1. Building Material by S K Duggal — New Age International Publishers; Second Edition
2. Building Construction by B.C.Punmia, Ashok Kumar Jain and Arun Kumar Jain - Laxmi
Publications (P) Itd., New Delhi
3. A Textbook on Building Construction by S.K.Sharma, S.ChandPubilishers.
4. Building Materials by M.L.Gambhir, TMH Pubilishers.
S. ECBC (Energy Conservation Building Code).

REFERENCES:
1. Building construction by W.B.Mckay, Vol.I, I1, III & IV Pearson Publications, 2013 edition.
2. R.Chudly “Construction Technology — Volumes I and II” 2nd Edition, Longman, UK, 1987.
3. Building materials by S.C.Rangawala, CharotarPubilishing House, Anand- INDIA.
4. Building Construction by S.C.Rangawala, CharotarPubilishing House, Anand- INDIA
5. Building Construction by P.C. Varghese, Prentice-Hall of India private Ltd, New Delhi.
6. BEE (Bureau of Energy Efficiency) Manuals on Energy efficient building envelope concepts.



JNTUA*COLLEGE OF ENGINEERING (AUTONOMOUS)::PULIVENDULA
DEPARTMENT OF CIVIL ENGINEERING
I B.TECH - I SEMESTER (R20)

[ Subject Title of the Subject L T P C
Code
STRENGTH OF 2 1 - 3
_ MATERIALS-I

OBJECTIVE: The subject provides the knowledge how toresolve forces and moments in a given
system, analyze various types of friction for moving bodies, determine the centroid and second moment
of area, simple stress strains flexural stresses in members, shear stresses and deflection in beams so
that the concepts can be applied to the Engineering problems.

COURSE OUTCOMES
| COl Understand the frictional forces on bodies
CO2 Determine the centroid and moment of inertia for different cross-sections
CcO3 Understand the concepts of stress, strain, generalized Hooke’s law, elastic moduli
and strain energy. )
CO4 | Develop shear force and bending moment diagrams for different load cases. __
COS5 Compute the flexural stresses for different load cases and different cross-sections.

UNIT-I

Introduction to Mechanics: Basic Concepts, system of Forces Coplanar Concurrent Forces -
Components in Space Resultant -Moment of Forces and its Application - Couples and Resultant of
Force Systems. Equilibrium of system of Forces: Free body diagrams, Equations of Equilibrium of
Coplanar Systems and Spatial systems- Analysis of trusses by Method of Joints & Sections- Friction:
Types of friction -Limiting friction -Laws of Friction -static and Dynamic Frictions -Motion of Bodies.

UNIT-1I
Centroid and Center of Gravity: Introduction — Centroids of rectangular, circular, I, L and T sections
- Centroids of built up sections. Area moment of Inertia: Introduction — Definition of Moment of

Inertia of rectangular, circular, I, L and T sections - Radius of gyration. Moments of Inertia of
Composite sections.

UNIT - 111

Simple Stresses and Strains:

Types of stresses and strains — Hooke‘s law — Stress — strain diagram for mild steel — working stress —
Factor of safety — lateral strain, Poisson‘s ratio and volumetric strain — Elastic moduli and the
relationship between them — Bars of Varying section — Composite bars — Temperature stresses. Strain
energy — Resilience — Gradual, Sudden, impact and shock loadings — simple applications.

UNIT -1V

Shear Force and Bending Moment:

Definition of beam — types of beams — Concept of Shear force and bending moment — S.F and B.M
diagrams for cantilever, simply supported and over changing beams subjeeted to point Joads, uniformly




distributed load, uniformly varying loads and combination of these loads — point of contra flexure —
Relation between S.F, B.M and rate of loading at section of a beam.

UNIT-V

Flexural Stresses:

Theory of simple bending — Assumptions — Derivation of bending equation: M/l = f/Y = E/R — Neutral
axis — Determination of bending stresses — Section modulus of rectangular and circular sections (Solid
and Hallow), I, T, Angle and Channel Sections — Design of simple beam sections.

TEXT BOOKS:
1. R.K Bansal, Engineering Mechanics, Lakshmi Publications.
2. R. Subramanian, Strength of Materials, Oxford University Press.

REFERENCES:

1. Shesagiri Rao, Engineering Mechanics, Universities Press, Hyderabad.

2. S. Timoshenko, D.H. Young and J.V. Rao, Engineering Mechanics, Tata McGraw-Hill Company.
3. R. K. Bansal, Strength of Materials, Lakshmi Publications House Pvt. Ltd.

4. Sadhu Singh, Strength of Materials, Khanna Publishers 11th edition 2015.



JNTUA College of Engineering Pulivendula R20

B.Tech I Year II Semester
JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

20AMEO01 - ENGINEERING GRAPHICS
(Common to CIVILLMECHANICAL & CSE)

L TP @
SIS | e B
Course Objectives:
e To bring awareness that Engineering Drawing is the Language of Engineers.
e To familiarize how industry communicates technical information.
e To teach the practices for accuracy and clarity in presenting the technical information.

e To develop the engineering imagination essential for successful design.
e To train the usage of 2D and 3D modeling

UNIT - 1: Introduction to Engineering Graphics 6 Hrs
Principles of Engineering Graphics and their significance — Conventions in drawing — Lettering —

BIS conventions.
(a) Conic sections including the rectangular hyperbola — general method only.
(b) Cycloids, Epicycloids and Hypocycloids.
(c) Involutes

Learning Outcomes:
At the end of this unit, the student will be able to

e Understand basic principles of engineering graphics (L.2)
Identify the various BIS conventions (L3)

e Draw conic sections used in engineering graphics (L3)

e Draw cycloids and involutes (L3)

UNIT - II: Projection of Points, Lines and Planes 7 Hrs

Projection of points in any quadrant, Lines inclined to one and both planes, Finding true lengths,
Angle made by line. Projections of regular plane surfaces.

Learning Outcomes:
At the end of this unit, the student will be able to

e Understand the basics of projections. (L2)
e Find the true lengths of line when the line inclined to both the planes. (L5)

e Draw projections of regular plane surfaces (L3)

UNIT - III: Projections of Solids 7Hrs
Projections of Solids : Projections of regular solids inclined to one and both planes by rotational

and auxiliary views method.

Learning Outcomes:
At the end of this unit, the student will be able to

e Identify 2D projections of regular solids (L1)
e Draw projections of regular solids when inclined to both the planes. (L3)

UNIT —1IV: Sections of Solids 7 Hrs
Section planes and sectional view of right regular solids — Prism, Cylinder, Pyramid and Cone.

True shapes of the sections.
\/‘)\/ Page 1 of 2
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Learning Outcomes:
At the end of this unit, the student will be able to

e Use section plane to show the sectional view of regular solids. (L3)
e Draw sectional view of prism and cylinder (L3)
e Draw true shape of sections.(L3)

UNIT - V: Development of Surfaces: 7 Hrs
Development of surfaces of right regular solids — Prism, Cylinder, Pyramid, Cone and their
sectional parts

Learning Outcomes:

At the end of this unit, the student will be able to

e Understand basics of development of surfaces (L.1)
e Draw development of surface of prism and cylinder(L3)
e Draw development of surface of cone and their sectional parts(L.3)

Text Books:
1. K.L.Narayana & P.Kannaiah, Engineering Drawing, 3/e, Scitech Publishers, Chennai,
2012.

2. N.D.Bhatt, Engineering Drawing, 53/e, Charotar Publishers, 2016.

Reference Books:
1. Dhanajay A Jolhe, Engineering Drawing, Tata McGraw-Hill, Copy Right, 2009.

Shah and Rana, Engineering Drawing, 2/e, Pearson Education, 2009.
Venugopal, Engineering Drawing and Graphics, 3/e, New Age Publishers, 2000.
K.C.John, Engineering Graphics, 2/e, PHI, 2013.
Basant Agarwal & C.M.Agarwal, Engineering Drawing, Tata McGraw-Hill, Copy Right,
2008.
Course Outcomes:
At the end of this Course the student will be able to

e Draw various curves applied in engineering. (L3)

e Show projections of Lines, planes and solids. (L1)

e Draw the sections of solids and development of surfaces of solids. (L3)

e Use computers as a drafting tool. (L3)

e Draw isometric and orthographic drawings. (L3)
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS)::PULIVENDULA
DEPARTMENT OF CIVIL ENGINEERING
I B.TECH - 11 SEMESTER (R20)

Subject Title of the Subject L T P C
Code
Civil Engineering Workshop | 0 0 3 1.5
1) Setting out of a building: The student should set out a building (single room only) as per the

2)

3)

4)

5)

6)
7
8)

9)

given building plan using tape only.

Setting out of a building: The student should set out a building (single room only) as per the
given building plan using tape and cross staff.

Construct a wall of height 50 cm and wall thickness 1'% bricks using English bond (No mortar
required) - corner portion — length of side walls 60 cm.

Construct a wall of height 50 cm and wall thickness 2 bricks using English bond (No mortar
required) - corner portion — length of side walls 60 cm.

Computation of Centre of gravity and Moment of inertia of a given rolled steel section by actual
measurements.

Installation of plumbing and fixtures like Tap, T-Joint, Elbow, Bend, Threading etc;
Plastering and Finishing of wall
Application of wall putty and painting a wall

Application of base coat and laying of Tile flooring of one square meter

10) Preparation of soil cement blocks for masonry and testing for compressive strength

11) Casting and testing of Fly ash Blocks

12) Preparation of cover blocks for providing cover to reinforcement

.



~ JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS), PULIVENDULA
B.Tech — I Yr II Sem(R20)(R20) LTPC
00315
Engineering Chemistry Lab
(MECH and CIVIL)
Course Objectives:
e To Verify the fundamental concepts with experiments
List of Experiments:
Determination of Hardness of a groundwater sample.
Estimation of dissolved oxygen by Winklers method.
Estimation of Copper by EDTA method.
Determination of Strength of an acid in Pb-Acid battery.
Estimation of Ferrous Iron by dichrometry.
Preparation of a polymer- Bakelite .
Determination of percentage of Iron in Cement sample by colorimetry.
Estimation of Calcium in port land Cement.
Preparation of nanomaterials by precipitation.
. Adsorption of acetic acid by charcoal.
. Determination of percentage Moisture content in a coal sample.
12. Determination of Viscosity of lubricating oil by Redwood Viscometer 1
13. Determination of Viscosity of lubricating oil by Redwood Viscometer 2.
14. Determination of Calorific value of gases by Junker’s gas Calorimeter
Course Outcomes:
At the end of the course, the students will be able to
e determine the cell constant and conductance of solutions (L3)
e prepare advanced polymer materials (L2)
e determine the physical properties like surface tension, adsorption and viscosity (L3)
e estimate the Iron and Calcium in cement (L3)
e calculate the hardness of water (L4)
e find calorific values of various fuels, hardness of water samples (L1)
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS)::PULIVENDULA
DEPARTMENT OF CIVIL ENGINEERING
I B.TECH - 11 SEMESTER (R20)

Subject Code Title of the Lab ) | L T P C
STRENGTH OF MATERIALS 0 0 3 1.5
| LAB

OBJECTIVE: The object of the course to make the student to understand the behavior of materials
_under different types of loading for different types structures.

COURSE OUTCOMES
COl To acquire the knowledge and behavior in finding the properties of different
materials
CO2 An ability to understand the testing procedure of mild steel, HYSD specimens.
CO3 To know the hardness number of different materials
CO4 To know the shear resistance capacity, torsion resistance of mild steel specimens
| CO5 Ability to know how to test the strength of wood specimen.

LIST OF EXERCISES:

Tension test.

Bending test on (Steel/Wood) Cantilever beam.
Bending test on simple support beam.

Torsion test.

Hardness test.

Spring test.

Compression test on wood or concrete

Impact test

. Shear test

10. Verification of Maxwell’s Reciprocal theorem on beams.
11. Use of electrical resistance strain gauges.

12. Continuous beam — deflection test.
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
IT Year B.Tech. I-Sem (R20)
20ABS13 - COMPLEX VARIABLES, TRANSFORMS & APPLICATIONS TO PARTIAL
DIFFERENTIAL EQUATIONS
(Common for MECH & CIVIL)

L RO P E
Qv 0 3
Course Objectives: This course aims at providing the student
e To acquire the knowledge on the calculus of functions of complex variables. (L2)
e To acquire the knowledge on Laplace transforms and its applications in solving ordinary
differential equations. (L3)
e To expand the given function in Fourier series in a given interval. (L3)

e Evaluate improper integrals of complex functions using Residue theorem. (L3)
e To analyze the solutions of partial differential equations. (L4)

UNIT - 1: Complex Variables — Differentiation:
Introduction to functions of complex variable-concept of Limit & continuity- Differentiation, Cauchy-

Riemann equations in Cartesian and Polar coordinates (without proof), analytic functions, harmonic
functions, finding harmonic conjugate-construction of analytic function by Milne Thomson method.
Properties of elementary functions of exponential, trigonometric, hyperbolic, and logarithm.
Learning Outcomes:
At the end of this unit, the student will be able to

e Understand functions of Complex variable and its properties. L2

e Find derivatives of complex functions. L3

e Understand the analyticity of complex functions. L2

UNIT - II: Complex Variables — Integration:

Line integral-Contour integration, Cauchy’s integral theorem (with proof), Cauchy Integral formula,
generalized Cauchy Integral formula (All theorems without Proof).

Power series expansions: Taylor’s series and Laurent’s series (without proof); zeros of analytic functions,
singularities.

Residues: Evaluation of residue by formula and by Laurent’s series, Cauchy Residue theorem (without
proof), Evaluation of definite integral involving sine and cosine, Evaluation of certain improper integrals
(around unit circle, semi-circle with f(z) not having poles on real axis).

Learning Outcomes:

At the end of this unit, the student will be able to

e Understand the integration of complex functions. L2
e Apply Cauchy’s integral theorem and Cauchy’s integral formula. L3
e Understand singularities of complex functions. L2

I3

e Evaluate improper integrals of complex functions using Residue theorem.

UNIT - III: Laplace Transforms:
Definition-Laplace transform of standard functions-existence of Laplace Transform — Inverse transform —
First shifting Theorem, Transforms of derivatives and integrals — Unit step function — Second shifting
theorem — Dirac’s delta function — Convolution theorem — Laplace transform of Periodic function.
Differentiation and integration of transform — solving Initial value problems to ordinary differential
equations with constant coefficients using Laplace transforms.
Learning Outcomes:
At the end of this unit, the student will be able to

e Understand the concept of Laplace transforms and finds the Laplace transforms of L2

elementary functions.

e Find the Laplace transforms of general functions using its properties. L3

e Understand Laplace transforms of special functions (Unit step function, Unit Impulse & L2
Periodic).

e Apply Laplace transforms to solve Differential Equations. s L3

e
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UNIT - 1V: Fourier series:
Fourier Series : Fourier coefficients (Euler’s formulae) — Dirichlet conditions for the existence of Fourier

series — functions having discontinuity-Fourier series of Even and odd functions — Fourier series in an
arbitrary interval — Half-range Fourier sine and cosine expansions.
Learning Outcomes:
At the end of this unit, the student will be able to
e Understand finding Fourier series expression of the given function. L2
e Determine Fourier coefficients (Euler’s) and identify existence of Fourier series of the L3
given function.
e Expand the given function in Fourier series given in Half range interval. L3

UNIT - V: Partial Differential Equations & Applications:

Solution of PDEs by Method of separation of variables —Solutions of one dimensional wave equation, one
dimensional heat equation and Laplace equation in two dimensions under initial and boundary conditions.
Learning Outcomes:

At the end of this unit, the student will be able to

e Understand the method of separation of variables. L2
e Solve applications of Partial Differential Equations. L3
Text Books:

1. B.S.Grewal, “Higher Engineering Mathematics”, Khanna publishers.
2. Erwin Kreyszig, “Advanced Engineering Mathematics”, Wiley India

Reference Books:
1. B.V.Ramana, “Higher Engineering Mathematics”, McGraw Hill publishers.

2. Alan Jeffrey, “Advanced Engineering Mathematics”, Elsevier.

Course Outcomes:
At the end of this Course the student will be able to
e Understand the analyticity of complex functions and conformal mappings. L1
e Apply Cauchy’s integral formula and Cauchy’s integral theorem to evaluate improper L3
integrals along contours.
e Understand the usage of Laplace Transforms. L2
Evaluate the Fourier series expansion of periodic functions. L3
e Formulate/solve/classify the solutions of Partial differential equations and also find the L4
solution of one dimensional wave equation and heat equation.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)
Semester-3 Syllabus

Subject Title of the Subject L T P C
Code

STRENGTH OF MATERIALS -1I | 2 1 -- 3

Course Objectives
1) To teach the student with basic concepts for determination of principal stresses and strains in various

structural elements.
2) To demonstrate analytical methods for determining strength & stiffness and assess stability of structural

members.
3) To make the student analyze circular shafts subjected to torsion
4) To make the student determine critical loads for columns with different end conditions.
UNIT-I
Compound Stresses and Strains:
Two dimensional system, stress at a point on a plane, principal stresses and principal planes, Mohr circle of

stress, and its applications. Two dimensional stress-strain system, principal strains and principal axis of strain,
circle of strain.

Unit Outcomes:

e Identify critical planes in two dimensional stress systems

e Estimate principals stresses

o Assess safety of structural elements under principal stresses

UNIT -1I

Torsion:
Theory of pure torsion — Assumptions and Derivation of Torsion formula for circular shaft — Torsional

moment of resistance — Polar section modulus — power transmission through shafts — Combined bending and
torsion —. Springs - Types of springs — deflection of close coiled helical springs under axial pull and axial
couple — Carriage or leaf springs.

Unit Outcomes

¢ Analyze members subjected to torsion, combined torsion and bending moment

e Calculate power transmission through shafts

e Estimate energy absorption in springs.

UNIT -III
Combined Direct and Bending stresses:
Introduction-eccentric loading — Columns with eccentric loading — Symmetrical columns with eccentric

loading about one axis —about two axes — Unsymmetrical columns with eccentric loading — limit of
eccentricity.

Theories of failure:
Maximum Principal stress theory- Maximum shear stress theory- Maximum strain theory- Maximum strain

energy theory-Maximum distortion energy theory

Unit Outcomes:

e To know about the effect of eccentricity effect in columns
e To know about the various theories of failures




UNIT -1V

Deflection of Beams:

Uniform bending — slope, deflection and radius of curvature — Differential equation for elastic line of a beam
— Double integration and Macaulay’s methods. Determination of slope and deflection for cantilever and
simply supported beams under point loads, U.D.L. uniformly varying load-Moht’s theorems — Moment area
method — application to simply supported and overhanging beams-

Propped cantilevers:

Analysis of propped cantilever beams under UDL and point loads.

. Unit Outcomes:

e Understand types of loads acting on beams

e Compute slopes and deflections of beams with different boundary conditions

¢ Evaluate effect of different loads on propped cantilever beams

UNIT -V

Columns and Struts:

Introduction — Classification of columns — Axially loaded compression members — Euler’s crippling load
theory — Derivation of Euler’s critical load formulae for various end conditions — Equivalent length —
Slenderness ratio — Euler’s critical stress — Limitations of Euler’s theory — Rankine — Gordon formula —
Eccentric loading and Secant formula — Prof. Perry’s formula.

Unit Outcomes

e Classify columns

e Understand Euler’s theory on columns and assess crippling loads

e Analyze compression members using different theories

e Assess load carrying capacity using different formulae

TEXT BOOKS:

1. Mechanics of Materials — Dr.B.C.Punmia, Ashok Kumar Jain, Arun Kumar Jain, Lakshmi Publications.
2. Strength of Materials by R.K Rajput, S.Chand & Company Ltd.

3. Strength of materials by Dr. Sadhu Singh, Khanna Publishers.

REFERENCES:

1) R. K. Bansal, A Text book of Strength of materials, Laxmi Publications (P) Ltd., New Delhi.

2) Strength of Materials, Fourth edition, S.S. Bhavikatti, Vikas Publishing House, Pvt. Ltd.

3) D. S. Prakasa Rao Strength of Materials by, Universities Press Pvt Ltd, Hyderabad.

4) Schaum’s outline series Strength of Materials, Mc Graw hill International Editions.

5) L.S. Srinath, Strength of Materials, Macmillan India Ltd., New Delhi.

6) S. Basavarajaiah and P. Mahadevappa, Strength of Materials in SI units, Universities Press Pvt Ltd,
Hyderabad. 3™ Edition 2010.

Course Outcomes:

On completion of the course, the student will be able to:

e Understand principal stresses and principal planes.

e Determine deflection at any point on a beam under simple and combined loads

e Analyze members under torsion, deformation in springs,

e Know the effect of eccentricity of load in columns, apply failure criteria to implement in design of

structural members.
e Know the crippling load for the columns.




JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-3 Syllabus

Subject Title of the Subject L T P C
Code

FLUID MECHANICS 2 1 0 3

Course Objectives:
To explain concepts of fluid mechanics used in Civil Engineering.
1) To explain basics of statics, kinematics and dynamics of fluids and various measuring techniques of
hydrostatic forces on objects.
2) To impart ability to solve engineering problems in fluid mechanics
3) To enable the students measure quantities of fluid flowing in pipes, tanks and channels
4) To teach integral forms of fundamental laws of fluid mechanics to predict relevant pressures, velocities
and forces.
5) To strengthen the students with fundamentals useful in application-intensive courses dealing with
hydraulics, hydraulic machinery and hydrology in future courses.

UNIT -I:
Basic concepts and definitions:
Distinction between a fluid and a solid; Density, Specific weight, Specific gravity, Kinematic and dynamic

viscosity; variation of viscosity with temperature, Newton law of viscosity; vapor pressure, boiling point,
surface tension, capillarity, Bulk modulus of elasticity, compressibility.

Fluid statics:
Fluid Pressure: Pressure at a point, Pascal’s law, pressure variation with temperature, density and altitude.

Piezometer, U-Tube Manometer, Single Column Manometer, U Tube Differential Manometer. pressure
gauges, Hydrostatic pressure and force: horizontal, vertical and inclined surfaces. Buoyancy and stability of

floating bodies.

Unit Qutcomes :

Student will be able to

1. Understand basic characteristics of fluids
2. Understand Newton’s Law of Viscosity
3. Understand concepts of fluid statics

4. Demonstrate stability of floating bodies
UNIT -II:

Fluid kinematics:
Classification of fluid flow : steady and unsteady flow; uniform and non-uniform flow; laminar and turbulent

flow; rotational and irrotational flow; compressible and incompressible flow; ideal and real fluid flow; one,
two and three dimensional flows; Stream line, path line, streak line and stream tube; stream function, velocity
potential function. One, two and three -dimensional continuity equations in Cartesian coordinates.

Unit Outcomes :

Student will be able to

Understand fundamentals of fluid kinematics




e Understands different types of fluid flows

e Derivation of Continuity equations of using Cartesian coordinates
UNIT -I1I:

Fluid Dynamics:

Surface and body forces; Equations of motion - Euler’s equation; Bernoulli’s equation — derivation; Energy
Principle; Practical applications of Bernoulli’s equation : Venturimeter, orifice meter and Pitot tube;
Momentum principle; Forces exerted by fluid flow on pipe bend; Vortex Flow — Free and Forced; Definitions
of Reynolds Number, Froude Number, Mach Number, Weber Number and Euler Number;

Unit Outcomes :

Student will be able to

Demonstrate applications of Bernoulli’s equations

e Experiment with different equipments under fluid flow

e Apply principles of fluid dynamics along with governing equations.

UNIT -1V:

Analysis Of Pipe Flow: Energy losses in pipelines; Darcy — Weisbach equation; Minor losses in pipelines;
Hydraulic Grade Line and Total Energy Line; Concept of equivalent length — Pipes in Parallel and Series.

Unit Outcomes :

Student will be able to

Estimate Energy losses in pipelines

e Determine flow characteristics through Pipes.

Unit-V

DIMENSIONAL ANALYSIS: Introduction, dimensions Dimensional homogeneity, Methods of dimensional
analysis- Rayleigh's method Buckingham Pi theorem, model analysis, similitude-types of similarities.
Dimensionless numbers. Model laws Partially submerged objects types of models, Scale effect

BOUNDARY LAYER THEORY & DRAG AND LIFT: Boundary layer - concepts. Prandtl's contribution,
Characteristics of boundary layer along a thin flat plate laminar and turbulent Boundary layers, separation of
BL. expression for drag and lift Lift and Drag Coefficients, pressure drag and friction drag, Streamlined and
bluff bodies
Unit Outcomes :
Student will be able to

Under stand dimensional analysis
Under stand boundary layer theory and its charcterstics

TEXT BOOKS:
1. P.M. Modi and S. M. Seth, Hydraulics and Fluid Mechanics, Standard Book House
2. C. S. P. Ojha, R. Berndtsson and P. N. Chadramouli, Fluid Mechanics and Machinery, Oxford

University Press, 2010.

REFERENCES:
1. Fluid Mechanics and Hydraulic Machines, S.C.Gupta, Pearson publication
2. R. K. Bansal, A text of Fluid mechanics and hydraulic machines, Laxmi Publications (P) Ltd., New
Delhi.
3. K. Subrahmanya, Theory and Applications of Fluid Mechanics, Tata McGraw Hill
4. N. Narayana Pillai, Principles of Fluid Mechanics and Fluid Machines, Universities Press Pvt Ltd,
Hyderabad. 3™ Edition 2009.
5. K. Subramanya, Open Channel flow, Tata Mc.Grawhill Publishers.
. S K SOM and G Biswas, “Introduction to Fluid Mechanics and Fluid
Machines”, Tata McGraw Hill,New Delhi

N

Course Outcomes:




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

Understand the principles of fluid statics, kinematics and dynamics
Familiarize basic terms used in fluid mechanics

Understand flow characteristics and classify the flows

Apply the continuity, momentum and energy principles

Estimate various losses in flow through channels




JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)
Semester-3 Syllabus
Subject Title of the Subject L T P C
Code

SURVEYING 2 1 -- 3

Course Objectives:

e To make the student to get well conversant with the fundamentals of various basic methods and
instruments of surveying.

e To introduce to the students in identifying reduced level of the ground and its profile for finding areas
and volumes of embankments and cuttings.

e To make the student to use angular measuring instruments for horizontal and vertical control.

e To enable the student to set simple horizontal curves.

¢ To introduce the knowledge construction surveys and usage of modern instrument such as total station.

UNIT -1
Introduction and Basic Concepts: Introduction, Objectives, classification and principles of surveying,

Scales, Shrinkage of Map, Conventional symbols and Code of Signals, Surveying accessories, phases of
surveying. Measurement of Distances and Directions Linear distances- Approximate methods, Direct
Methods- Chains- Tapes, ranging, Tape corrections, indirect methods- optical methods- E.D.M. method.
Prismatic Compass- Bearings, included angles, Local Attraction, Magnetic Declination, and dip.

Plane table surveying: Introduction, accessories, setting up of plane table, techniques, testing, adjustments,
errors, advantages and disadvantages.

Unit Outcomes

e To impart basic concepts of surveying.

e To introduce the usage and applications of linear and angular measurements through chain, tape, compass
and plane table.

UNIT - 11
Levelling - Basics definitions, types of levels and levelling staves, temporary adjustments, methods of

levelling, booking and Determination of levels- HI Method-Rise and Fall method, Effect of Curvature of
Earth and Refraction.

Contouring- Characteristics and uses of Contours, Direct & Indirect methods of contour surveying,
interpolation and sketching of Contours.

Computation of Areas and Volumes: Areas - Determination of areas consisting of irregular boundary and
regular boundary, Planimeter. Volumes - Computation of areas for level section and two level sections with
and without transverse slopes, determination of volume of earth work in cutting and embankments, volume of
borrow pits, capacity of reservoirs.

Unit Outcomes

e To impart basic principles in levelling and contouring.

e To calculate the areas of irregular boundaries and volumes of earth work quantities.

UNIT - 111
Theodolite Surveying: Types of Theodolites, Fundamental Lines, temporary adjustments, measurement of

horizontal angle by repetition method and reiteration method, measurement of vertical Angle,

Trigonometrical levelling when base is accessible and inaccessible.
Traversing: Methods of traversing, traverse computations and adjustments, Gale’s traverse table, Omitted

measurements.




Unit Outcomes
e To impart basic principles in Trigonometric levelling.
¢ To inculcate the knowledge of traversing.

UNIT -1V

Tacheometric Surveying: Principles of Tacheometry, stadia and tangential methods of Tacheometry.
Curves: Types of curves and their necessity, elements of simple circular curve, setting out of simple
horizontal circular curves.

Unit Outcomes

e To impart basic principles in Tacheometric surveying.

¢ To inculcate the knowledge of simple horizontal circular curve setting.

UNIT -V

Construction surveys: Introduction-staking out buildings-pipelines and sewers-highways-culverts. Bridge
surveys-determining the length of a bridge-locating centres of piers- surface surveys and tunnel alignment-
underground surveys-connection of surface and underground surveys-levelling in tunnels.

Total station Surveying: Basic principles, applications, comparison with conventional surveying.
Electromagnetic wave theory - electromagnetic distance measuring system - principle of working and EDM
instruments.

Unit Outcomes:
e To induce the knowledge of construction surveying.
e To inculcate the knowledge of advanced surveying instrument such as total station.

Text Books:
1. S.S Bhavikatti, “Surveying theory and Practice”, 2™ edition, Dreamtech press, Wiley distributors.
2. C.Venkatramaiah, “Text book of surveying”, 2™ edition, Universities press, 2018

References:

1. Arthur R Benton and Philip J Taety, “Elements of Plane Surveying”, McGraw Hill — 2000.

2. Arora K R “Surveying” Vol 1, 2 & 3, Standard Book House, Delhi, 2004.

3. B. C. Punmia, Ashok Kumar Jain and Arun Kumar Jain,“Surveying” (Vol — 1, 2 & 3), - Laxmi

Publications (P) Itd., New Delhi.

4. Chandra A M, “Plane Surveying”, New Age International Pvt. Ltd., New Delhi, 2002.

5. Bhavikatti “Surveying” Vikas publishing house Itd.

6. S K Duggal, “Surveying” (Vol — 1 & 2), Tata McGraw Hill Publishing Co. Ltd. New Delhi, 2004.

7. R. Agor Khanna Publishers 2015 “Surveying and leveling”.

8. R. Subramanian, “Surveying and levelling” Oxford university press, New Delhi.

9. Chandra A M, “Higher Surveying”, New age International Pvt. Ltd., Publishers, New Delhi, 2002.

10. S.S Bhavikatti “Surveying and Levelling”, Vol. 1 and 2, Dreamtech press, Wiley distributors.
11.Hoffman. B, H. Lichtenegga and J. Collins, Global Positioning System — “Theory and
Practice”, Springer -Verlag Publishers, 2001.

Course Outcomes:

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

e Calculate angles, distances and levels
Identify data collection methods and prepare field notes
Understand the working principles of survey instruments
Estimate the volumes of earth work
Able to use modern survey instruments.




JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-3 Syllabus

Subject Title of the Subject L T P C
Code

CONCRETE TECHNOLOGY | 3 0 0 3

Course Objectives:

e Lot of advances is taking place in the concrete technology as par with development taking place in the
engineering.

e The present day industry needs the knowledge of concrete technology thoroughly.

e The subject is designed to give the basic knowledge as well as latest developments in concrete

technology.

UNIT I
CEMENTS ,CONCRETE AND ITS INGREDIENTS :

Portland cement — chemical composition — Hydration, Setting of cement — Structure of hydrated cement —
Test's on physical properties — Different grades of cement — Admixtures — Mineral and chemical admixtures.
AGGREGATES: Classification of aggregate — Particle shape & texture — Bond, strength & other mechanical
properties of aggregate — Specific gravity, Bulk density, porosity, adsorption & moisture content of aggregate
— Bulking of sand — Deleterious substance in aggregate — Soundness of aggregate — Alkali aggregate reaction
— Thermal properties — Sieve analysis — Fineness modulus — Grading curves — Grading of fine & coarse

Aggregates — Gap graded aggregate — Maximum aggregate size.

Unit Outcomes

e List different ingredients of concrete
e Conduct tests on materials

e Explain characteristics of water

e Understand conformity to IS Codes
UNIT - 11

FRESH & HARDENED CONCRETE:
Workability — Factors affecting workability — Measurement of workability by different tests — Setting times of

concrete — Effect of time and temperature on workability — Segregation & bleeding — Mixing and vibration of
concrete — Steps in manufacture of concrete — Quality of mixing water. Water / Cement ratio — Abram®s Law
— Gel space ratio — Nature of strength of concrete — Maturity concept — Strength in tension & compression —
Factors affecting strength — Relation between compressive & tensile strength - Curing.Compression tests —
Tension tests — Factors affecting strength — Flexure tests — Splitting tests —

Unit Outcomes

e List various properties of fresh concrete

e Conduct experiments for determination of fresh concrete properties

e List various properties of hardened concrete

e Conduct experiments for determination of hardened concrete properties ® Carryout Non Destructive tests on

Concrete

UNIT - 111
ELASTICITY, CREEP & SHRINKAGE:— Modulus of elasticity — Dynamic modulus of elasticity —
Poissons ratio — Creep of concrete — Factors influencing creep — Relation between creep & time — Nature of




creep — Effects of creep — Shrinkage — types of shrinkage. Introduction to Non-destructive testing methods —
Rebound Hammer — Ultra Pulse Velocity method — Pullout - Codal provisions for NDT

Unit Outcomes

e Understand curing methods and its importance

e Understand phenomenon of shrinkage and creep of concrete.

e Evaluate factors influencing creep and concrete

UNIT -1V.
MIX DESIGN: Factors in the choice of mix proportions — Durability of concrete — Quality Control of

concrete — Statistical methods — Acceptance criteria — Proportioning of concrete mixes by various methods —
ACI method & IS 10262 method

Unit Outcomes

e Study properties of concrete mixes

e Design concrete mixes using different methods

¢ Estimate quantities for target strength of concretes

UNIT -V

SPECIAL CONCRETES: Light weight aggregates — Light weight aggregate concrete — Cellular concrete —
No-fines concrete — High density concrete — Fibre reinforced concrete — Different types of fibres — Factors
affecting properties of F.R.C — Applications — Polymer concrete — Types of Polymer concrete — Properties of
polymer concrete — Applications — High performance concrete — Self consolidating concrete — SIFCON —

Bacterial concrete( self healing concrete)

Unit Outcomes
e Label different types of special concretes with the objectives
e Understand properties of special concretes.
TEXT BOOKS:
1. Properties of Concrete by A.M.Neville — Pearson publication — 4th edition
2. Concrete Technology by M.S.Shetty. — S.Chand & Co. ; 2004
REFERENCES:
1. Concrete Technology by M.L. Gambhir. — Tata Mc. Graw Hill Publishers, New Delhi
2. Concrete: Micro structure, Properties and Materials — P.K.Mehta and J.M.Monteiro, McGraw Hill
Publishers
3. Design of Concrete Mix by Krishna Raju, CBS pubilishers.
Course Outcomes:
After completing the course, the student should be able to do the following:
1. The students should be able to check and recommend different constituent of concrete.
2. The students should be able to test strength and quality of plastic and set concrete.
3. The students should have understanding of application admixture and its effect on properties of concrete.
4. The students should be able to design mix of concrete according to availability of ingredients and design

needs.
5. The students should be able to test various strength of concrete by destructive and nondestructive testing

method i
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA

20AHS03 - UNIVERSAL HUMAN VALUES
(Common to all branches)
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Course Objectives:

. Exposure to the value of life, society and harmony.

Leading towards holistic perspective based on self-exploration about
themselves (human being), family, and society and nature/existence.

Bringing transition from the present state to Universal Human Order.

Instill commitment and courage to act.

Know about appropriate technologies and management patterns.

UNIT -1 : HUMAN VALUES 12 Hrs
Importance of UHV- Morals-Values —Ethics- definitions and differences-Integrity-Work Ethic-

Service learning —Respect for others —Caring and Sharing — Honesty — self confidence-Courage-
Co Operation —Commitment — Empathy —Character-Spirituality- Moral dilemmas.

Learning Outcomes:
At the end of this unit, the student will be able to

Understand the concept of morals, Ethics. L1
Able to analyse Moral dilemmas. 12
UNIT - II: PERSONALITY DEVELOPMENT 12 Hrs

Concept Of Personality- Types-Determinants-Intrapersonal Skills-meaning-types- Techniques -
Interpersonal Skills- meaning-types- Techniques-SSWOT Analysis -Building Right Attitude.-
Communication skills-Non Verbal Communication skills.

Learning Outcomes:
At the end of this unit, the student will be able to

Analysing SWOT. L1
Knowing about self personality. L2
UNIT - 111 : ENGINEERING AS EXPERIMENTATION 12 Hrs

Engineering as an Experimentation-Engineers as Responsible Experimenters -Codes Of Ethics
and Industrial Standards-Case Study: The Challenger-Confidentiality-Conflicts of Interests-Risk
and Analysis methods-Safety and Safety Measures.

Learning Outcomes:

At the end of this unit, the student will be able to

Understand the concept of Ethics in industry. L1
Able to assesment safety standards. L2

Page 1 of 2
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UNIT -1V : FAMILY AND SCOCIETY 12 Hrs
Family -Importance —Types-Functions-Influences and generation gap- Premarital counseling-
Good family-Characteristics-Building a healthy family- Parents and Children -Honouring
Parents-Society Definition—Types-Roles-Responsibilities-Social Evils-reasons-remedies.

Learning Outcomes:
At the end of this unit, the student will be able to

Development of a holistic perspective based on self-exploration about themselves. L1
Strengthening of self-reflection. L2
UNIT -V : GLOBAL ISSUES 12 Hrs

Globalization: Globalization-MNCs-Technology-Cross culture issues- Environmental Ethics-
Disasters- global pandemics-Computer Ethics and Net Etiquettes -Human and Employee Rights-
Weapons Development -Ethics and Research-Intellectual Property Rights( IPR).

Learning Outcomes:
At the end of this unit, the student will be able to

Understand various cross culture issues. L1
Identifying Employee Rights. L2
Text Books:

1. “Engineering Ethics” by Harris, Pritchard and Rabins, CENGAGE Learning, India

Edition, 2009.

2. Engineering Ethics includes Human Values” by M.Govindarajan, S.Natarajan and
V.S.SenthilKumar-PHI Learning Pvt. Ltd-2009.

3. “Ethics in Engineering” by Mike W. Martin and Roland Schinzinger — Tata
McGrawHill- 2003.

4. “Professional Ethics and Morals” by Prof.A.R.Aryasri, Dharanikota Suyodhana
Maruthi Publications.

5. “Professional Ethics and Human Values” by A.Alavudeen, R.Kalil Rahman and
M.Jayakumaran- Laxmi Publications.

Reference Books:
1. “Indian Culture, Values and Professional Ethics” by PSR Murthy-BS Publication.

2. “Professional Ethics and Human Values” by Prof.D.R.Kiran.

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

e Define terms like Natural Acceptance, Happiness and Prosperity. L1

e Know about appropriate technologies and management patterns Understand 12
awareness of oneself, and ones surroundings (family, society, nature).

e Apply what they have learnt to their own self in different day-to-day settings 13
in real life.

e Relate human values with human relationship and human society. L4

e Justify the need for universal human values and harmonious existence. L5
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-3 Syllabus

Subject Title of the Subject L T P C
Code
CONCRETE 0 0 3 1.5
TECHNOLOGY
LABORATORY

Course Objective To know the concept and procedure of different type of tests to be conducted on
cement, aggregate and finished concrete and designing the concrete mix of given specification of its
ingredients along with appropriate water cement ratio and admixtures.

SYLLABUS:

Normal Consistency of fineness of cement.

Initial setting time and final setting time of cement.
Specific gravity of cement.

Soundness of cement.

Compressive strength of cement.

Workability test on concrete by compaction factor,
Workability test on concrete by slump

Workability test on concrete by Vee-bee test

9. Young’s modulus and compressive strength of concrete.
10. Specific Gravity and Water Absorption of Coarse aggregate.
11. Bulking of Fine aggregate.

12. Non-Destructive testing on concrete (for demonstration)
13. Fineness modulus of sand and importance of zoning

14. Bulk density of Coarse Aggregate.

15. Bulk density of Fine Aggregate.

PN R

Course outcomes

CO1 To be able to determine the importance of testing of cement and its properties
CO2 To be able to assess the different properties of aggregate

CO3 To be able to summarize the concept of workability and testing of concrete
CO4 To be able to assess the properties of hardened concrete




JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-3 Syllabus

Subject Code Title of the Subject L T P C

SURVEYING LAB -1 - - 3 1.5

Course objectives:

OBJECTIVE: To impart the practical knowledge in the field, it is essential to introduce in curriculum.
Drawing of Plans and Maps and determining the area are pre requisites before taking up any Civil
Engineering works.

LIST OF EXERCISES:

(1) Survey of an area by chain survey (Closed traverse) & Plotting

(2) Chaining across obstacles

(3) Determination of distance between two inaccessible points with compass.
(4) Surveying of a given area by prismatic compass (Closed traverse) and plotting after adjustment.
(5) Radiation method, intersection methods by plane Table survey

(6) Two point and three point problems in plane table survey.

(7) Traversing by plane table survey

(8) Fly leveling (differential leveling)

(9) An exercise of L.S. and C.S. and plotting.

(10) Two exercises on contouring.

(11) Introduction to theodolite

Course Outcomes:

By performing the various experiments on field in this laboratory the student will be able to know the
principles of surveying in chain surveying, compass surveying, plane table surveying, levelling.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-3 Syllabus

Subject Title of the Subject L T P C
Code
- Computer Aided Drafting 0 0 3 1.5
Lab

Course Objectives:

LIST OF EXERCISES:

. Introduction to computer aided drafting

. Software for CAD — Introduction to different software‘s

. Practice exercises on CAD software

. Drawing of plans of buildings using software for Single storied buildings

. Drawing of plans of buildings using software for multi storied buildings

. Developing sections and elevations for Single storied buildings

. Developing sections and elevations for multi storied buildings

. Detailing of building components like Doors, Windows, Roof Trusses etc. using CAD
software

9. Exercises on development of working of buildings

01N Nk~ W —

Course outcome

After completion of the course

1. A student will able to know how to apply engineering drawing using computers

2. A student can understand about the scope of Auto CAD software

3. A student will know what is plan and how it should drawn in auto CAD software.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-3 Syllabus

Subject Title of the Subject L T P C
Code
Building Planning and 1 0 2 2
Drawing

OBJECTIVE: This subject provides the knowledge of building by laws, registration, planning of
various types of buildings different sign convention of various Civil Engineering Materials, Doors,
windows, tiles of roof, drawing of building plans etc.

PART-A

UNIT -1

PLANING OF BUILDINGS: Types of buildings, types of residential buildings, site selection for residential
building, orientation of buildings; aspect; prospect; privacy; furniture

requirement;grouping;circulation;sanitation;lighting;ventilation;cleanliness;flexibility;elegancy;Economy;
practical considerations.

BUILDING BYELAWS AND REGULATIONS: Introduction- Terminology ;Objectives of building
byelaws; Minimum plot sizes; Open space requirements ;Plinth area, floor area, carpet area; Floor area ratio
(FAR), Floor space Index (FSI) ;areas for different units; Principles underlying building byelaws ; built up
area limitations — Height of Buildings ,Wall thickness, lighting and ventilation requirement, safety from fire,
drainage and sanitation; applicability of the bye-laws.

UNIT -1I

PLANNING OF RESIDENTIAL BUILDINGS: Minimum standards for various parts of buildings —
requirements of different rooms and their grouping — characteristics of various types of residential buildings

PLANNING OF PUBLIC BUILDING: Planning of Educational institutions, Hospitals, Office buildings,
Banks, Industrial buildings, Hotels and Motels, Hostels, Bus Station.

UNIT -11I

BUILDINGS: SAFETY AND COMFORT: aspects of safety-structural, health, fire and constructional
safety. Components of building automation system - HVAC, electrical lighting, Security, fire-fighting,
communication etc. design for thermal comfort, ventilation comfort, air conditioning comfort, lighting
comfort, noise and acoustic comfort.

PART-B

UNIT -1V

SIGN CONVENTIONS AND BONDS: Brick, Stone, Plaster, Sand filling, Concrete, Glass, Steel, Cast iron,
Copper alloys, Aluminum alloys etc., Lead, Zinc, tin, and white lead etc., Earth, Rock, Timber and Marble.
English bond & Flemish bond; odd & even courses for one, one and half, two and two and half brick walls in

thickness at the junction of a corner.

IK




DOORS WINDOWS, VENTILATORS AND ROOFS: Paneled Door — paneled and glazed door; glazed
windows — paneled windows; Swing ventilator — Fixed ventilator; Couple roof — Collar roof; Kind Post truss

— Queen post truss.

UNIT -V

Given line diagram with specification to draw plan, section and elevation of the following :

Residential Building
Hospital

Schools

Post office

Corporate Office Building
Hotels

Bank buildings

Bus stations

Industrial buildings

FINAL EXAMINATION PATTERN: The end examination paper should consist of Part- A and Part-B.
Part- A consists of three questions with either or choice from three units in planning portion .Each question
carries 10 marks. Total marks for Part-A is 30 marks. Part- B consists of two questions with either or choice
from drawing portion. Question from unit-IV carries 10 marks and question from unit-V carries 30 marks.
Total marks for Part-B is 40 marks.

TEXT BOOKS:

S o e o S e

1. Planning and Designing and Scheduling — Gurucharan Singh and Jagadish Singh- Standard publishers.
2. Building Planning and Design — N.Kumara Swamy and A.Kameswara Rao. Charotar publications.

REFERENCE:
1. Building by laws by state and Central Governments and Municipal corporations. National Building Code

2. Building drawing with an integrated approach to building environment-M.G.Saha, G.M.Kale, S.Y .patki-
Tata Mc Graw Hill

COURSE OUTCOMES

1. The scope of this course is to introduce the concepts of building planning and drawing with emphasis
on architectural planning.

2. This subject is designed as an introduction for subjects who wish to develop their competence and
skills in the preparation of architectural and building drawings.

3. Able to know the requirements of different rooms and characteristics of various types of residential
buildings.

4. Able to know about building byelaws and regulations.

5. Ability to draw line sketch and planning and bi section of a building
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
II Year B.Tech. II-Sem (R20)
20ABS15 - NUMERICAL METHODS, PROBABILITY AND STATISTICS
(Common to CIVIL, ME, EEE & CSE)
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Course Objectives:
e To familiarize the students with numerical methods of solving the non-linear equations,

interpolation, differentiation, integration, and ordinary differential equations.
e To impart knowledge in basic concepts and few techniques in probability and statistics in
various applications in engineering.

UNIT - 1: Solution to algebraic and transcendental equations& Interpolation:

Solution of algebraic and transcendental equations: bisection method, Newton-Raphson method and
Regula-Falsi method, Finite differences, relation between operators, interpolation using Newton’s
forward and backward difference formulae. Interpolation with unequal intervals: Newton’s divided
difference and Lagrange’s formulae.

Learning Outcomes:

At the end of this unit, the student will be able to

e find approximate roots of the an equation by using different numerical methods 12
e explain various discrete operators and find the relation among operators L2
e apply Newton forward and backward formulas for equal and unequal intervals 13

UNIT - II: Numerical differentiation, integration & Solution of Initial Value Problems to Ordinary

Differential Equations of first order:
Numerical Differentiation and Numerical integration: Numerical differentiation using Newton’s

forward & backward interpolation formulae; Numerical Integration by trapezoidal rule, Simpson’s 1/3"
and 3/8" rules.
Numerical Solutions of Ordinary differential equation: Solution by Taylor’s series, Picard’s method
of successive approximations, Euler’s method, modified Euler’s method and Runge-Kutta method of
fourth order.
Learning Outcomes:
At the end of this unit, the student will be able to

e find integration of a function by different numerical methods 1.3

e solve ordinary differential equations using different numerical schemes 13

UNIT - III: Probability & Random Variables:
Probability axioms, addition law and multiplicative law of probability, conditional probability, Baye’s

theorem.
Random variables (discrete and continuous), probability distribution: Binomial - Poisson approximation

to the binomial distribution and normal distribution-their properties. (All concepts without proofs)

Learning Outcomes:
At the end of this unit, the student will be able to

e explains the basic concepts of probability theory and elementary theorems on )
probability.

e applies the knowledge of discrete random variable and continuous random variable and L3
the respective probability distributions.

UNIT - IV: Testing of hypothesis:
Formulation of hypothesis, critical region, level of significance. Large sample tests: test for single

proportion, difference of two proportions, test for single mean and difference of two means.

M%
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Learning Outcomes:
At the end of this unit, the student will be able to

e explain the concept of testing of hypothesis L2
e apply the concept of hypothesis testing for large samples L3

UNIT - V: Small Sample Tests:
Student t-distribution (single mean, two means and paired t-test), Testing of equality of variances (F-test),

%2 - test for independence of attributes and goodness of fit.

Learning Outcomes:
At the end of this unit, the student will be able to

e apply the concept of testing hypothesis for small samples L3
e apply the concept of hypothesis testing for large samples and estimate the goodness of 13
fit
Text Books:

1. B. S. Grewal, Higher Engineering Mathematics, 44/e, Khanna Publishers, 2017.

2. Miller and Freunds, Probability and Statistics for Engineers,7/e, Pearson, 2008

3. S.S.Sastry, “Introductory methods of Numerical Analysis”, 5™ edition, PHI, 2012.

4. Advanced Engineering Mathematics, R K Jain and S R K Iyengar, Narosa Publishing House, New
Delhi.

Reference Books:
1. S.C. Gupta and V.K. Kapoor, Fundamentals of Mathematical Statistics, 11/e, Sultan Chand & Sons

publications, 2012.

2. Erwin kreyszig, Advanced Engineering Mathematics, 9/e, John Wiley & Sons, 2006.

3. P. Kandasamy, K. Thilagavathy, S. Gunavathy, Numerical Methods, S. Chand & Company, 2nd
Edition, Reprint 2012.

Course Qutcomes:
At the end of this Course the student will be able to
e apply different methods to find roots of the equations and find approximate the

solutions of ordinary differential equations o
e apply the Laplace transform for solving differential equations L3
e explain the concepts of probability and their applications L3
e apply discrete and continuous probability distributions in practical problems L4
e use the statistical inferential methods based on small and large sampling tests L3
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-4 Syllabus

Subject Title of the Subject L T P C
Code

ENGINEERING GEOLOGY | 3 0 0 3

Course LearningObjectives:

The objective of this course is:

e To introduce the course: Engineering Geology to the Civil Engineering graduates.

e To enable the students, understand what minerals and rocks are and their formation and identification.

e To highlight significance/ importance/ role of Engineering Geology in construction of Civil Engineering
structures

. » To enable the student, realise its importance and applications of Engineering Geology in Civil Engineering
constructions.

UNIT -1
INTRODUCTION:
Importance of geology from Civil Engineering point of view. Brief study of case histories of failure of some

Civil Engineering constructions due to geological draw backs. Importance of Physical geology, Petrology and
Structural geology.
WEATHERING OF ROCKS : Its effect over the properties of rocks importance of weathering with
REFERENCE to dams, reservoirs and tunnels weathering of common rock like “Granite”
MINERALOGY:
Definition of mineral, Importance of study of minerals, Different methods of study of minerals. Advantages
of study of minerals by physical properties.Role of study of physical properties of minerals in the
identification of minerals. Study of physical properties of following common rock forming minerals: Feldspar
, Quartiz , Flint , Jasper, Olivine , Augite , Hornblende , Muscovite , Biotite , Asbestos, Chlorite , Kyanite ,
Garnet, Talc , Calcite. Study of other common economics minerals such as Pyrite, Hematite , Magnetite,
Chrorite , Galena , Pyrolusite , Graphite, Magnesite, and Bauxite.
UNIT OUTCOMES :

Understand importance of geology in civil engineering
Understand how different rocks are formed and the minerals presents in rocks

UNIT - 1I

PETROLOGY:
Definition of rock: Geological classification of rocks into igneous, Sedimentary and metamorphic rocks.

Dykes and sills, common structures and textures of Igneous. Sedimentary and Metamorphic rocks. Their
distinguishing features, Megascopic study of Granite, Dolerite, Basalt, Pegmatite, Laterite, Conglomerate,
Sand Stone, Shale, Limestone, Gneiss, Schist, Quartzite, Marble and Slate.

STRUCTURAL GEOLOGY:
Out crop, strike and dip study of common geological structures associating with the rocks such as folds, faults

unconformities, and joints — their important types. Their importance Insitu and drift soils, common types of
soils, their origin and occurrence in India

UNIT OUTCOMES :

Understand different types of structures in geological formations

Understand geological classification of rocks and their structures and textures

4
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UNIT - 111

GROUND WATER, EARTH QUAKE & LAND SLIDES:-

Ground water, Water table, common types of ground water, springs, cone of depression, geological controls
of ground water movement, ground water exploration. Earth quakes, their causes and effects, shield areas and
seismic belts. Seismic waves, Richter scale, precautions to be taken for building construction in seismic areas.
Land slides, their causes and effect; measures to be taken to prevent their occurrence. Importance of study of
ground water, earth quakes and land slides.

UNIT OUTCOMES :

Obtain knowledge on ground water, earth quakes and land slides

Understand the effects due to land slides and earthquakes

UNIT -1V

GEOPHYSICAL STUDIES:-

Importance of Geophysical studies Principles of geophysical study by Gravity methods. Magnetic methods,
Electrical methods. Seismic methods, Radio metric methods and Geothermal method. Special importance of
Electrical resistivity methods, and seismic refraction methods. Improvement of competence of sites by
grouting etc.

UNIT OUTCOMES :

Knowledge on geophysical studies

Understand the principles used for geophysical studies

UNIT -V

GEOLOGY OF DAMS, RESERVOIRS AND TUNNELS :

Types of dams and importance of Geology of site in their selection, Geological Considerations in the
selection of a dam site. Analysis of dam failures of the past. Factor’s Contributing to the success of a
reservoir. Geological factors influencing water Lightness and life of reservoirs. Purposes of tunneling, Effects
of Tunneling on the ground Role of Geological Considerations ( ie. Tithological, structural and ground water )
in tunneling over break and lining in tunnels.

UNIT OUTCOMES :

Understand the need of geology in site selection

Understand the effects failures of structures

TEXT BOOKS:
1) Engineering Geology by N.Chennkesavulu, Mc-Millan, India Ltd. 2005
2) Engineerring Geology by Vasudev Kanthi, Universities press, Hyderabad.

REFERENCES:
1. Engineerring geology by Prabin singh, Katson Pubilcations
2. Engineering geology by Duggal, TMH Publishers.
3. Engineering Geology by Subinoy Gangopadhyay, Oxford University press.
4. Principals of Engineering Geology by K.V.G.K. Gokhale — B.S publications
5. K. S. Valdiya, “ Environmental Geology”,, Tata Mc Graw Hill.
Course Outcomes:
Upon the successful completion of this course, the students will be able to:
e [dentify and classify the geological minerals
e Measure the rock strengths of various rocks
e Classify and measure the earthquake prone areas to practice the hazard zonation
e Classify, monitor and measure the Landslides and subsidence
¢ Prepares, analyses and interpret the Engineering Geologic maps
¢ Analyses the ground conditions through geophysical surveys.
e 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.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-4 Syllabus

Subject Title of the Subject L T P C
Code
STRUCTURAL 2 1 0 3
ANALYSIS -1

Course Learning Objectives:

e To give preliminary concepts of assessment of bending moment and shear force in fixed beams and
continuous beams due to various loading conditions.

e To impart concepts of Bending Moment and Shear force for beams with different boundary and
loadingconditions

e The procedure for development of slope deflection equations and moment distribution method and to
solve application to continuous beams with and without settlement ofsupports

UNIT -1

ENERGY THEOREMS: Introduction-Strain energy in linear elastic system, expression of strain energy due
to axial load, bending moment and shear forces — Castigliano’s first theorem-Deflections of simple beams and
pin jointed trusses.

UNIT OUTCOMES

e Understand Energy concepts

¢ Develop expression for strain energy due to axial load Bending moment and shear force

e Calculate deflections in simple beams and pin joined trusses

e Analyze simple structural elements using energy principles.
UNIT -1I
ANALYSIS OF INDETERMINATE STRUCTURES : Indeterminate Structural Analysis —
Determination of static and kinematic indeterminacies — Solution of trusses with upto two degrees of internal
and external indeterminacies — Castigliano’s theorem.
UNIT OUTCOMES

¢ Differentiate determinate and indeterminate structures

e Understand static and kinematic indeterminacies

e Solve truss problems
UNIT - I1I
FIXED BEAMS & CONTINUOUS BEAMS : Introduction to statically indeterminate beams with
uniformly distributed load, central point load, eccentric point load, number of point loads, uniformly varying
load, couple and combination of loads — Shear force and Bending moment diagrams — Deflection of fixed
beams effect of sinking of support, effect of rotation of a support.
UNIT OUTCOMES
Unit Outcomes

e Categorize fixed and continuous beams and their performance

e Understand different loads on beams with different boundary conditions.
e Analyze the beams subjected to loads 3
e Study effect of sinking of supports of performance



UNIT -1V

SLOPE-DEFLECTION METHOD: Introduction-derivation of slope deflection equations- application to
continuous beams with and without settlement of supports - Analysis of single bay portal frames without
sway UNIT OUTCOMES

.  Develop slope deflection expressions

e Analyze structures with and without support sinking

e Analyze 2D frames using slope-deflection method.

UNIT -V

MOMENT DISTRIBUTION METHOD: Introduction to moment distribution method- Application to
continuous beams with and without settlement of supports-Analysis of single bay storey portal frames without
sway .

UNIT OUTCOMES

e Develop moment distribution expressions

¢ Analyze structures with and without support sinking

¢ Analyze single storey portal frames
TEXT BOOKS:

(1) Analysis of Structures — Vol-I&II by V.N.Vazirani & M.M.Ratwani, Khanna Publications, New
Delhi.

(2) Structural Analysis by S S Bhavikatti — Vikas Publishing House.
(3) Analysis of Structures by T.S. Thandavamoorthy, Oxford University Press, New Delhi.

REFERENCES :

(1) Structural analysis — Hibbler — Pearson education

(2) Introduction to structural analysis by B.D.Nautiyal, New Age international publishers, New Delhi.

(3) Structural Analysis — D.S.Prakasarao - Univeristy press.

(4) Introduction To Structural Analysis-Nautial- New Age Pubilishers

(5) Strength of Materials and Mechanics of Structures by B.C.Punmia, Khanna Publications,
NewDelhi.

(6) Structual analysis Vol.I and II by Dr. R.Vaidyanathan and Dr.P Perumal — Laxmi publications.

(7) Basic Structural Analysis by C.S.Reddy., Tata McGraw Hill Publishers.

/ZS



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-4 Syllabus

Subject Title of the Subject L T P C
Code
HYDRAULICS AND 2 1 0 3
HYRAULIC MACHINERY

Course Objectives:
1) To Introduce concepts of laminar and turbulent flows
2) To teach principles of uniform and non-uniform flows through open channel.
3) To impart knowledge on design of turbines.
4) To impart knowledge on design of pumps.

UNIT -I:

Laminar & Turbulent flow in pipes:

Laminar Flow- Laminar flow through: circular pipes, annulus and parallel plates. Stoke’s law, Measurement
of viscosity. Reynolds experiment, Transition from laminar to turbulent flow. Resistance to flow of fluid in
smooth and rough pipes-Moody’s diagram — Introduction to boundary layer theory.

Unit Outcomes

e Understand Laminar Flow through plates

e Understand Turbulent flow and transition

e Apply energy and momentum principles to fluid flow situations

e Solve problems for forces in static and moving fluids

UNIT -II:

Uniform flow in Open Channels:

Open Channel Flow-Comparison between open channel flow and pipe flow, geometrical parameters of a
channel, classification of open channels, classification of open channel flow, Velocity Distribution of channel
section. Hydraulically efficient channel sections: Rectangular, trapezoidal and triangular channels, Energy
and Momentum correction factors.

Unit Outcomes

e Differentiate open and closed channel flows

e Understand different formulae on open channel flow

e Design open-channel flow systems.

UNIT III:

Non-Uniform flow in Open Channels:

Specific energy, critical flow, discharge curve, Specific force, Specific depth, and Critical depth.
Measurement of Discharge and Velocity — Gradually Varied Flow- Dynamic Equation of Gradually Varied
Flow. Hydraulic Jump and classification - Elements and characteristics- Energy dissipation.

Unit Outcomes

e Understand the concepts of varying flow in pipes

e Measure discharge and velocity

e Understand gradually varied flow

e Solve introductory problems of forces and dynamics




UNIT -1V:

Impact of Jets: Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes -
velocity triangles at inlet and outlet - Work done and efficiency

Hydraulic Turbines: Classification of turbines; pelton wheel and its design. Francis turbine and its design -
efficiency - Draft tube: theory - characteristic curves of hydraulic turbines. Cavitation: causes and effects.

Unit Outcomes

e Understand hydrodynamic force of jets different vanes

e Calculate efficiency of jets

e Understand and design Pelton wheel, Francis and Kaplan turbine

UNIT -V:

Pumps:

Working principles of a centrifugal pump, work done by impeller; heads, losses and efficiencies; minimum
starting speed; Priming; specific speed; limitation of suction lift, net positive suction head (NPSH);
Performance and characteristic curves; Cavitation effects; Multistage centrifugal pumps; troubles and
remedies .

Unit Outcomes

e Understand principles of centrifugal pumps

e Calculate losses and efficiencies of centrifugal pumps

e Design centrifugal pumps including multi stage pumps.

TEXT BOOKS:

1. P. M. Modi and S. M. Seth, Hydraulics and Fluid Mechanics, Standard Book House

2. K. Subramanya, Open channel Flow, Tata McGraw Hill.

REFERENCES:

1. Rajput, Fluid mechanics and fluid machines , S. Chand & Co

2. D.S. Kumar Fluid Mechanics & Fluid Power Engineering, Kataria & Sons.

3. Srinivasan, Open channel flow by, Oxford University Press

4. Banga & Sharma, Hydraulic Machines, Khanna Publishers.

5. Fluid Mechanics and Hydraulic Machines, S.C.Gupta, Pearson publications,

6. R.K. Bansal, “A Text book of Fluid Mechanics and Hydraulic Machines”, Laxmi

Publications, New Delhi

Course Outcomes:

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

e Understand characteristics of laminar and turbulent flows.

e Analyze characteristics for uniform and non-uniform flows in open channels.
e Design different types of turbines

e Design centrifugal and multi stage pumps.




JNTUA College of Enginering Pulivendula R20
JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
20AHS04 - MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS

(Common to all Branches)
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Course Objectives:
e To inculcate the basic knowledge of micro economics and financial accounting.
e To make the students learn how demand is estimated for different products, input- output
relationship for optimizing production and cost.
UNIT -1

Learning Outcomes:
At the end of this unit, the student will be able to

e Know the nature and scope of Managerial Economics and its importance. L1
e Understand the concept of demand and its determinants. L2
UNIT - 11

Theory of Production: Production Function- Isoquants and Isocosts, MRTS, Cobb-Douglas
Production function.

Cost Analysis: Cost concepts, Opportunity cost, Fixed Vs Variable costs, Explicit costs Vs.
Implicit costs, Out of pocket costs vs. Imputed costs. Break even analysis -Determination of
Break-Even Point (simple problems) - Managerial Significance and limitations of BEP.

Learning Outcomes:
At the end of this unit, the student will be able to

¢ Know the production function, Input-Output relationship and different cost L1
concepts.
e Apply the least-cost combination of inputs. L2
UNIT - 111

Introduction to Markets:  Market structures: Types of competition, Features of Perfect
Competition, Monopoly and Monopolistic Competition. Price-Output Determination under
Perfect Competition, Monopoly, Monopolistic Competition.

Pricing Policies: Methods of Pricing-Marginal Cost Pricing, Limit Pricing, Market Skimming
Pricing, Penetration Pricing, Bundling Pricing, and Peak Load Pricing. Internet Pricing Models:
Flat rate pricing, Usage sensitive pricing, Transaction based pricing, Priority pricing, charging on
the basis of social cost, Precedence model, Smart market mechanism model.

Learning Outcomes:
At the end of this unit, the student will be able to

e Apply the price output relationship in different markets. L1
e Evaluate price-output relationship to optimize cost, revenue and profit. L2
UNIT -1V

Types of Industrial Organization: Characteristic features of Industrial organization, Features
and evaluation of Sole Proprietorship, Partnership, Joint Stock Company, State/Public
Enterprises and their types.

Capital Budgeting: Introduction to capital, Meaning of capital budgeting, Need for capital
budgeting — Capital budgeting decisions (Examples of capital budgeting) - Methods of Capital
Budgeting: Payback Method, Accounting Rate of Return (ARR), IRR and Net Present Value

Method (simple problems).

Page 1 of 2
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Learning Outcomes:
At the end of this unit, the student will be able to

e Know the concept of capital budgeting and its importance in business. L1
e Contrast and compare different investment appraisal methods. L2
UNIT-V

Introduction to Financial Accounting: Introduction to Double-entry system, Journal, Ledger,
Trial Balance- Final Accounts (with simple adjustments) - Limitations of Financial Statements.
Interpretation and analysis of Financial Statement: Ratio Analysis — Liquidity ratios,
Profitability ratios and solvency ratios — Preparation of changes in working capital statement and
fund flow statement.

Learning Outcomes:
At the end of this unit, the student will be able to

e Know the concept, convention and significance of accounting. L1
e Apply the fundamental knowledge of accounting while posting the journal 12
entries.
Text Books:

1. J.V.Prabhakar Rao: Managerial Economics and Financial Analysis, Maruthi
Publications, 2011.

2. Prof. C.Viswanatha Reddy: ‘Financial Accounting-1" Himalaya Publishing House,
Newdelhi.

Reference Books:
1. A R Aryasri - Managerial Economics and Financial Analysis, TMH 2011.

2. Suma damodaran- Managerial Economics, Oxford 2011.
3. S.A. Siddiqui & A.S. Siddiqui, Managerial Economics and Financial Analysis, New
Age International Publishers, 2011.
4. N. Appa Rao. & P. Vijaya Kumar: ‘Managerial Economics and Financial Analysis’,
Cengage Publications, New Delhi, 2011.
Course Outcomes:
At the end of this Course the student will be able to

e Be able to perform and evaluate present worth, future worth and annual worth L1
analyses on one of more economic alternatives.

e Be able to perform and evaluate payback period and capitalized cost on one or 12
more economic alternatives.

e Be able to carry out and evaluate benefit/cost, life cycle and breakeven analyses 1.3
on one or more economic alternatives.

e Evaluate the capital budgeting techniques. L4

e Students can analyze how to invest their capital and maximize returns. LS
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
20AHS05 - ENTERPRENUARSHIP AND INNOVATION MANAGEMENT
(Common to all Branches)
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Course Objectives:
e To enable students understand the opportunities available to start a business.

e To impart knowledge about various sources of support (Financial and Non-financial)
available to start an enterprise.

UNIT - 1: FUNDAMENTALS OF ENTREPRENEURSHIP

Fundamentals of Entrepreneurship — Evolution and Theories of Entrepreneurship —
Characteristics of Entrepreneurs —Myths of Entrepreneurship — Kakinada Experiment -Elements
of leadership —Role of Entrepreneurs in Indian economy — Social and Ethical Perspectives of
Entrepreneurship - Corporate entrepreneurship — Social Entrepreneur, women Entrepreneurship

- Opportunities & challenges.

Learning Outcomes:
At the end of this unit, the student will be able to

e Define entrepreneurship and the characteristics of an entrepreneur. L1
e Explain the significance of entrepreneurship in the economic development of a 12
nation.

UNIT —1I: IDEATION AND EVALUATION OF BUSINESS IDEAS

Opportunity identification — Ideations process - Sources of business ideas — Role of creativity —
Sources of Innovation - Business Idea Evaluation - Product/ Service design — Design Thinking -
Customer Value Proposition (CVP) — Business models.

Case study: Business cases of OYO, Paytm and Flipkart/ Smartmart.
Activity: Idea generation in groups and CVP.

Learning Outcomes:
At the end of this unit, the student will be able to

e Select the right business ideas. L1
e Explain the business idea evaluation process L2

UNIT — III: Business Organizations and Venture Establishment

Forms of business organisations/ownership — Techno-economic feasibility assessment —
Financial feasibility — Market feasibility — Preparation of Business plan — Business canvas &
Lean canvas — Challenges & Pitfalls in selecting new venture.

Activity: Preparation of business plan (draft).

Learning Outcomes:
At the end of this unit, the student will be able to

e Recall different forms of business organizations. L1
e Develop business canvas. L2

UNIT —1V: Introduction to Innovation

Creativity, Invention and innovation, Types of Innovation, Relevance of Technology for
Innovation, The Indian innovations and opportunities.

@Y”/\/&‘ Page 1 of 2
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Learning Outcomes:
At the end of this unit, the student will be able to
e Able to develop new ideas to discover new ways of looking problems and L1
opportunities.

e Apply technology to innovation. L2

UNIT - V: Promoting and managing innovation
Innovators and Imitators, Patents, Trademarks, Intellectual Property, Exploring, Executing,
Leveraging and renewing innovation, Enhancing Innovation Potential & Formulating strategies

for Innovation.

Learning Outcomes:

At the end of this unit, the student will be able to
e Intellectual Property Licensing.
e Summarize the importance of IPR.

L1
L2

Text Books:
1. Robin Lowe and Sue Marriott, Enterprise: Entrepreneurship and Innovation Concepts,

Contexts and Commercialization.
2. John Bessant and Joe Tidd, Innovation and Entrepreneurship.

Reference Books:
1. Rabindra N. Kanungo “Entrepreneurship and innovation”, Sage Publications, New Delhi,

1998.

2. Peter F. Drucker, Innovation and Entrepreneurship.

3. EDII “Faculty and External Experts — A Hand Book for New Entrepreneurs Publishers:
Entrepreneurship Development” Institute of India, Ahmadabad, 1986.

4. Philips, Bonefiel and Sharma (2011), Social Entrepreneurship, Global vision publishing

house, New Delhi.

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

e Choose entrepreneurship as an alternative career. L1
e Distinguish between corporate and social entrepreneurs. L2
e Examine and build customer value proposition. L3
e Analyze feasibility of business ideas. L4
e Compare various supports schemes provided by GOI. L5
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-4 Syllabus

Subject Title of the Subject L T P C
Code

ENGINEERING GEOLOGY LAB 0 0 3 1.5

Course LearningObjectives:

The objective of this courseis:

e To identify the Megascopic types of Ore minerals & Rock forming minerals.

¢ To identify the Megascopic types of Igneous, Sedimentary, Metamorphic rocks.
e To identify the topography of the site & material selection.

1. Study of physical properties and identification of minerals referred under theory.
2. Megascopic description and identification of rocks referred under theory.
3. Interpretation and drawing of sections for geological maps showing tilted beds, faults,
uniformities etc.
4. Simple Structural Geology problems.
LAB EXAMINATION PATTERN:
1. Description and identification of SIX minerals
2. Description and identification of Six (including igneous, sedimentary and metamorphic
rocks)
3. Interpretation of a Geological map along with a geological section.
4. Simple strike and Dip problems.
Text Books:-
1. Elementary Exercises in Geology by CVRK Prasad, Universities press.
2. B.S.Satyanarayana Swamy, Engineering Geology Laboratory Manual , Dhanpat Rai
Sons, New Delhi

Course Outcomes:

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

e Identify Megascopic minerals & their properties.

e Identify Megascopic rocks & their properties.

o Identify the site parameters such as contour, slope & aspect for topography.
e Know the occurrence of materials using the strike & dip problems.




JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-4 Syllabus

Subject Title of the Subject L T P C
Code

SURVEYING LAB-II 0 0 3 1.5

OBJECTIVE: To impart the practical knowledge in the field, it is essential to introduce in
curriculum. Drawing of Plans and Maps and determining the area are pre requisites before
taking up any Civil Engineering works.

LIST OF EXERCISES:

1. Study of theodolite in detail — practice for measurement of horizontal and vertical angles.
2. Measurement of horizontal angles by method of repetition and reiteration.

3. Trigonometric Leveling — Heights and distance problem (Two Exercises).

4. Heights and distance using Principles of tachometric surveying (Two Exercises)

5. Curve setting — different methods. (Two Exercises)

6. Setting out works for buildings & pipe lines.

7. Determination of area using total station.

8. Traversing using total station.

9. Contouring using total station.

10. Determination of remote height using total station.

11. Distance, gradient, Diff. height between tow inaccessible points using total stations.
Course Outcomes :

By performing the various experiments in this laboratory the student will be able to know the
principles of surveying in thedolite surveying and total station.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-4 Syllabus

Subject Title of the Subject L T P C
Code
FLUID MECHANICS AND 0 0 3 1.5
HYDRAULIC MACHINERY
LAB
COURSE OBJECTIVE:

To make the students understand the fluid flow concepts
To get familiarity with flow measuring devices.

SYLLABUS:

1.

3.

Calibration of Venturimeter
Calibration of Orifice meter

Determination of Coefficient of discharge for a small orifice by a constant head
method.
4. Determination of Coefficient of discharge for an external mouth piece by variable
head method.
5. Calibration of contracted Rectangular Notch and /or Triangular Notch.
6. Determination of Coefficient of loss of head in a sudden contraction and friction
factor.
7. Verification of Bernoulli’s equation.
8. Impact of jet on vanes.
9. Study of Hydraulic jump.
10. Performance test on Pelton wheel turbine.
11. Performance test on Francis turbine.
12.  Efficiency test on centrifugal pump.
COURSE OUTCOMES
1. To calibrate the flow measuring devices.
2. To calculate loss coefficients for use in the pipe-flow analysis.
3. To prepare the characterstics for curves of the pumps and turbines.
4. To find the performance of francis, pelton wheel turbines.
5. To understand the efficiency of centrifugal, reciprocating pumps, and to calibrate

venturimeter, orifice meter.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)
Semester-3 Syllabus

Subject Title of the Subject L T P C
Code

STRENGTH OF MATERIALS -1I | 2 1 -- 3

Course Objectives
1) To teach the student with basic concepts for determination of principal stresses and strains in various

structural elements.
2) To demonstrate analytical methods for determining strength & stiffness and assess stability of structural

members.
3) To make the student analyze circular shafts subjected to torsion
4) To make the student determine critical loads for columns with different end conditions.
UNIT-I
Compound Stresses and Strains:
Two dimensional system, stress at a point on a plane, principal stresses and principal planes, Mohr circle of

stress, and its applications. Two dimensional stress-strain system, principal strains and principal axis of strain,
circle of strain.

Unit Outcomes:

e Identify critical planes in two dimensional stress systems

e Estimate principals stresses

o Assess safety of structural elements under principal stresses

UNIT -1I

Torsion:
Theory of pure torsion — Assumptions and Derivation of Torsion formula for circular shaft — Torsional

moment of resistance — Polar section modulus — power transmission through shafts — Combined bending and
torsion —. Springs - Types of springs — deflection of close coiled helical springs under axial pull and axial
couple — Carriage or leaf springs.

Unit Outcomes

¢ Analyze members subjected to torsion, combined torsion and bending moment

e Calculate power transmission through shafts

e Estimate energy absorption in springs.

UNIT -III
Combined Direct and Bending stresses:
Introduction-eccentric loading — Columns with eccentric loading — Symmetrical columns with eccentric

loading about one axis —about two axes — Unsymmetrical columns with eccentric loading — limit of
eccentricity.

Theories of failure:
Maximum Principal stress theory- Maximum shear stress theory- Maximum strain theory- Maximum strain

energy theory-Maximum distortion energy theory

Unit Outcomes:

e To know about the effect of eccentricity effect in columns
e To know about the various theories of failures




UNIT -1V

Deflection of Beams:

Uniform bending — slope, deflection and radius of curvature — Differential equation for elastic line of a beam
— Double integration and Macaulay’s methods. Determination of slope and deflection for cantilever and
simply supported beams under point loads, U.D.L. uniformly varying load-Moht’s theorems — Moment area
method — application to simply supported and overhanging beams-

Propped cantilevers:

Analysis of propped cantilever beams under UDL and point loads.

. Unit Outcomes:

e Understand types of loads acting on beams

e Compute slopes and deflections of beams with different boundary conditions

¢ Evaluate effect of different loads on propped cantilever beams

UNIT -V

Columns and Struts:

Introduction — Classification of columns — Axially loaded compression members — Euler’s crippling load
theory — Derivation of Euler’s critical load formulae for various end conditions — Equivalent length —
Slenderness ratio — Euler’s critical stress — Limitations of Euler’s theory — Rankine — Gordon formula —
Eccentric loading and Secant formula — Prof. Perry’s formula.

Unit Outcomes

e Classify columns

e Understand Euler’s theory on columns and assess crippling loads

e Analyze compression members using different theories

e Assess load carrying capacity using different formulae

TEXT BOOKS:

1. Mechanics of Materials — Dr.B.C.Punmia, Ashok Kumar Jain, Arun Kumar Jain, Lakshmi Publications.
2. Strength of Materials by R.K Rajput, S.Chand & Company Ltd.

3. Strength of materials by Dr. Sadhu Singh, Khanna Publishers.

REFERENCES:

1) R. K. Bansal, A Text book of Strength of materials, Laxmi Publications (P) Ltd., New Delhi.

2) Strength of Materials, Fourth edition, S.S. Bhavikatti, Vikas Publishing House, Pvt. Ltd.

3) D. S. Prakasa Rao Strength of Materials by, Universities Press Pvt Ltd, Hyderabad.

4) Schaum’s outline series Strength of Materials, Mc Graw hill International Editions.

5) L.S. Srinath, Strength of Materials, Macmillan India Ltd., New Delhi.

6) S. Basavarajaiah and P. Mahadevappa, Strength of Materials in SI units, Universities Press Pvt Ltd,
Hyderabad. 3™ Edition 2010.

Course Outcomes:

On completion of the course, the student will be able to:

e Understand principal stresses and principal planes.

e Determine deflection at any point on a beam under simple and combined loads

e Analyze members under torsion, deformation in springs,

e Know the effect of eccentricity of load in columns, apply failure criteria to implement in design of

structural members.
e Know the crippling load for the columns.




JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-3 Syllabus

Subject Title of the Subject L T P C
Code

FLUID MECHANICS 2 1 0 3

Course Objectives:
To explain concepts of fluid mechanics used in Civil Engineering.
1) To explain basics of statics, kinematics and dynamics of fluids and various measuring techniques of
hydrostatic forces on objects.
2) To impart ability to solve engineering problems in fluid mechanics
3) To enable the students measure quantities of fluid flowing in pipes, tanks and channels
4) To teach integral forms of fundamental laws of fluid mechanics to predict relevant pressures, velocities
and forces.
5) To strengthen the students with fundamentals useful in application-intensive courses dealing with
hydraulics, hydraulic machinery and hydrology in future courses.

UNIT -I:
Basic concepts and definitions:
Distinction between a fluid and a solid; Density, Specific weight, Specific gravity, Kinematic and dynamic

viscosity; variation of viscosity with temperature, Newton law of viscosity; vapor pressure, boiling point,
surface tension, capillarity, Bulk modulus of elasticity, compressibility.

Fluid statics:
Fluid Pressure: Pressure at a point, Pascal’s law, pressure variation with temperature, density and altitude.

Piezometer, U-Tube Manometer, Single Column Manometer, U Tube Differential Manometer. pressure
gauges, Hydrostatic pressure and force: horizontal, vertical and inclined surfaces. Buoyancy and stability of

floating bodies.

Unit Qutcomes :

Student will be able to

1. Understand basic characteristics of fluids
2. Understand Newton’s Law of Viscosity
3. Understand concepts of fluid statics

4. Demonstrate stability of floating bodies
UNIT -II:

Fluid kinematics:
Classification of fluid flow : steady and unsteady flow; uniform and non-uniform flow; laminar and turbulent

flow; rotational and irrotational flow; compressible and incompressible flow; ideal and real fluid flow; one,
two and three dimensional flows; Stream line, path line, streak line and stream tube; stream function, velocity
potential function. One, two and three -dimensional continuity equations in Cartesian coordinates.

Unit Outcomes :

Student will be able to

Understand fundamentals of fluid kinematics




e Understands different types of fluid flows

e Derivation of Continuity equations of using Cartesian coordinates
UNIT -I1I:

Fluid Dynamics:

Surface and body forces; Equations of motion - Euler’s equation; Bernoulli’s equation — derivation; Energy
Principle; Practical applications of Bernoulli’s equation : Venturimeter, orifice meter and Pitot tube;
Momentum principle; Forces exerted by fluid flow on pipe bend; Vortex Flow — Free and Forced; Definitions
of Reynolds Number, Froude Number, Mach Number, Weber Number and Euler Number;

Unit Outcomes :

Student will be able to

Demonstrate applications of Bernoulli’s equations

e Experiment with different equipments under fluid flow

e Apply principles of fluid dynamics along with governing equations.

UNIT -1V:

Analysis Of Pipe Flow: Energy losses in pipelines; Darcy — Weisbach equation; Minor losses in pipelines;
Hydraulic Grade Line and Total Energy Line; Concept of equivalent length — Pipes in Parallel and Series.

Unit Outcomes :

Student will be able to

Estimate Energy losses in pipelines

e Determine flow characteristics through Pipes.

Unit-V

DIMENSIONAL ANALYSIS: Introduction, dimensions Dimensional homogeneity, Methods of dimensional
analysis- Rayleigh's method Buckingham Pi theorem, model analysis, similitude-types of similarities.
Dimensionless numbers. Model laws Partially submerged objects types of models, Scale effect

BOUNDARY LAYER THEORY & DRAG AND LIFT: Boundary layer - concepts. Prandtl's contribution,
Characteristics of boundary layer along a thin flat plate laminar and turbulent Boundary layers, separation of
BL. expression for drag and lift Lift and Drag Coefficients, pressure drag and friction drag, Streamlined and
bluff bodies
Unit Outcomes :
Student will be able to

Under stand dimensional analysis
Under stand boundary layer theory and its charcterstics

TEXT BOOKS:
1. P.M. Modi and S. M. Seth, Hydraulics and Fluid Mechanics, Standard Book House
2. C. S. P. Ojha, R. Berndtsson and P. N. Chadramouli, Fluid Mechanics and Machinery, Oxford

University Press, 2010.

REFERENCES:
1. Fluid Mechanics and Hydraulic Machines, S.C.Gupta, Pearson publication
2. R. K. Bansal, A text of Fluid mechanics and hydraulic machines, Laxmi Publications (P) Ltd., New
Delhi.
3. K. Subrahmanya, Theory and Applications of Fluid Mechanics, Tata McGraw Hill
4. N. Narayana Pillai, Principles of Fluid Mechanics and Fluid Machines, Universities Press Pvt Ltd,
Hyderabad. 3™ Edition 2009.
5. K. Subramanya, Open Channel flow, Tata Mc.Grawhill Publishers.
. S K SOM and G Biswas, “Introduction to Fluid Mechanics and Fluid
Machines”, Tata McGraw Hill,New Delhi

N

Course Outcomes:




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

Understand the principles of fluid statics, kinematics and dynamics
Familiarize basic terms used in fluid mechanics

Understand flow characteristics and classify the flows

Apply the continuity, momentum and energy principles

Estimate various losses in flow through channels
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)
Semester-3 Syllabus
Subject Title of the Subject L T P C
Code

SURVEYING 2 1 -- 3

Course Objectives:

e To make the student to get well conversant with the fundamentals of various basic methods and
instruments of surveying.

e To introduce to the students in identifying reduced level of the ground and its profile for finding areas
and volumes of embankments and cuttings.

e To make the student to use angular measuring instruments for horizontal and vertical control.

e To enable the student to set simple horizontal curves.

¢ To introduce the knowledge construction surveys and usage of modern instrument such as total station.

UNIT -1
Introduction and Basic Concepts: Introduction, Objectives, classification and principles of surveying,

Scales, Shrinkage of Map, Conventional symbols and Code of Signals, Surveying accessories, phases of
surveying. Measurement of Distances and Directions Linear distances- Approximate methods, Direct
Methods- Chains- Tapes, ranging, Tape corrections, indirect methods- optical methods- E.D.M. method.
Prismatic Compass- Bearings, included angles, Local Attraction, Magnetic Declination, and dip.

Plane table surveying: Introduction, accessories, setting up of plane table, techniques, testing, adjustments,
errors, advantages and disadvantages.

Unit Outcomes

e To impart basic concepts of surveying.

e To introduce the usage and applications of linear and angular measurements through chain, tape, compass
and plane table.

UNIT - 11
Levelling - Basics definitions, types of levels and levelling staves, temporary adjustments, methods of

levelling, booking and Determination of levels- HI Method-Rise and Fall method, Effect of Curvature of
Earth and Refraction.

Contouring- Characteristics and uses of Contours, Direct & Indirect methods of contour surveying,
interpolation and sketching of Contours.

Computation of Areas and Volumes: Areas - Determination of areas consisting of irregular boundary and
regular boundary, Planimeter. Volumes - Computation of areas for level section and two level sections with
and without transverse slopes, determination of volume of earth work in cutting and embankments, volume of
borrow pits, capacity of reservoirs.

Unit Outcomes

e To impart basic principles in levelling and contouring.

e To calculate the areas of irregular boundaries and volumes of earth work quantities.

UNIT - 111
Theodolite Surveying: Types of Theodolites, Fundamental Lines, temporary adjustments, measurement of

horizontal angle by repetition method and reiteration method, measurement of vertical Angle,

Trigonometrical levelling when base is accessible and inaccessible.
Traversing: Methods of traversing, traverse computations and adjustments, Gale’s traverse table, Omitted

measurements.




Unit Outcomes
e To impart basic principles in Trigonometric levelling.
¢ To inculcate the knowledge of traversing.

UNIT -1V

Tacheometric Surveying: Principles of Tacheometry, stadia and tangential methods of Tacheometry.
Curves: Types of curves and their necessity, elements of simple circular curve, setting out of simple
horizontal circular curves.

Unit Outcomes

e To impart basic principles in Tacheometric surveying.

¢ To inculcate the knowledge of simple horizontal circular curve setting.

UNIT -V

Construction surveys: Introduction-staking out buildings-pipelines and sewers-highways-culverts. Bridge
surveys-determining the length of a bridge-locating centres of piers- surface surveys and tunnel alignment-
underground surveys-connection of surface and underground surveys-levelling in tunnels.

Total station Surveying: Basic principles, applications, comparison with conventional surveying.
Electromagnetic wave theory - electromagnetic distance measuring system - principle of working and EDM
instruments.

Unit Outcomes:
e To induce the knowledge of construction surveying.
e To inculcate the knowledge of advanced surveying instrument such as total station.

Text Books:
1. S.S Bhavikatti, “Surveying theory and Practice”, 2™ edition, Dreamtech press, Wiley distributors.
2. C.Venkatramaiah, “Text book of surveying”, 2™ edition, Universities press, 2018

References:

1. Arthur R Benton and Philip J Taety, “Elements of Plane Surveying”, McGraw Hill — 2000.

2. Arora K R “Surveying” Vol 1, 2 & 3, Standard Book House, Delhi, 2004.

3. B. C. Punmia, Ashok Kumar Jain and Arun Kumar Jain,“Surveying” (Vol — 1, 2 & 3), - Laxmi

Publications (P) Itd., New Delhi.

4. Chandra A M, “Plane Surveying”, New Age International Pvt. Ltd., New Delhi, 2002.

5. Bhavikatti “Surveying” Vikas publishing house Itd.

6. S K Duggal, “Surveying” (Vol — 1 & 2), Tata McGraw Hill Publishing Co. Ltd. New Delhi, 2004.

7. R. Agor Khanna Publishers 2015 “Surveying and leveling”.

8. R. Subramanian, “Surveying and levelling” Oxford university press, New Delhi.

9. Chandra A M, “Higher Surveying”, New age International Pvt. Ltd., Publishers, New Delhi, 2002.

10. S.S Bhavikatti “Surveying and Levelling”, Vol. 1 and 2, Dreamtech press, Wiley distributors.
11.Hoffman. B, H. Lichtenegga and J. Collins, Global Positioning System — “Theory and
Practice”, Springer -Verlag Publishers, 2001.

Course Outcomes:

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

e Calculate angles, distances and levels
Identify data collection methods and prepare field notes
Understand the working principles of survey instruments
Estimate the volumes of earth work
Able to use modern survey instruments.




JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
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Semester-3 Syllabus

Subject Title of the Subject L T P C
Code

CONCRETE TECHNOLOGY | 3 0 0 3

Course Objectives:

e Lot of advances is taking place in the concrete technology as par with development taking place in the
engineering.

e The present day industry needs the knowledge of concrete technology thoroughly.

e The subject is designed to give the basic knowledge as well as latest developments in concrete
technology.

UNITI

CEMENTS ,CONCRETE AND ITS INGREDIENTS :

Portland cement — chemical composition — Hydration, Setting of cement — Structure of hydrated cement —
Test’s on physical properties — Different grades of cement — Admixtures — Mineral and chemical admixtures.
AGGREGATES: Classification of aggregate — Particle shape & texture — Bond, strength & other mechanical
properties of aggregate — Specific gravity, Bulk density, porosity, adsorption & moisture content of aggregate
— Bulking of sand — Deleterious substance in aggregate — Soundness of aggregate — Alkali aggregate reaction
— Thermal properties — Sieve analysis — Fineness modulus — Grading curves — Grading of fine & coarse

Aggregates — Gap graded aggregate — Maximum aggregate size.

Unit Outcomes

e List different ingredients of concrete
e Conduct tests on materials

¢ Explain characteristics of water

e Understand conformity to IS Codes
UNIT - 1I

FRESH & HARDENED CONCRETE:
Workability — Factors affecting workability — Measurement of workability by different tests — Setting times of

concrete — Effect of time and temperature on workability — Segregation & bleeding — Mixing and vibration of
concrete — Steps in manufacture of concrete — Quality of mixing water. Water / Cement ratio — Abram®s Law
— Gel space ratio — Nature of strength of concrete — Maturity concept — Strength in tension & compression —
Factors affecting strength — Relation between compressive & tensile strength - Curing.Compression tests —
Tension tests — Factors affecting strength — Flexure tests — Splitting tests —

Unit Outcomes

e List various properties of fresh concrete

¢ Conduct experiments for determination of fresh concrete properties

e List various properties of hardened concrete

e Conduct experiments for determination of hardened concrete properties ® Carryout Non Destructive tests on
Concrete

UNIT - 111
ELASTICITY, CREEP & SHRINKAGE:— Modulus of elasticity — Dynamic modulus of elasticity —
Poisson*s ratio — Creep of concrete — Factors influencing creep — Relation between creep & time — Nature of

£




creep — Effects of creep — Shrinkage — types of shrinkage. Introduction to Non-destructive testing methods —
Rebound Hammer — Ultra Pulse Velocity method — Pullout - Codal provisions for NDT

Unit Outcomes

e Understand curing methods and its importance

e Understand phenomenon of shrinkage and creep of concrete.

¢ Evaluate factors influencing creep and concrete

UNIT - IV.

MIX DESIGN: Factors in the choice of mix proportions — Durability of concrete — Quality Control of
concrete — Statistical methods — Acceptance criteria — Proportioning of concrete mixes by various methods —
ACI method & IS 10262 method

Unit Outcomes

e Study properties of concrete mixes

e Design concrete mixes using different methods

¢ Estimate quantities for target strength of concretes

UNIT -V

SPECIAL CONCRETES: Light weight aggregates — Light weight aggregate concrete — Cellular concrete —
No-fines concrete — High density concrete — Fibre reinforced concrete — Different types of fibres — Factors
affecting properties of F.R.C — Applications — Polymer concrete — Types of Polymer concrete — Properties of
polymer concrete — Applications — High performance concrete — Self consolidating concrete — SIFCON —

Bacterial concrete( self healing concrete)

Unit Outcomes
e Label different types of special concretes with the objectives
e Understand properties of special concretes.
TEXT BOOKS:
1. Properties of Concrete by A.M.Neville — Pearson publication — 4th edition
2. Concrete Technology by M.S.Shetty. — S.Chand & Co. ; 2004
REFERENCES:
1. Concrete Technology by M.L. Gambhir. — Tata Mc. Graw Hill Publishers, New Delhi
2. Concrete: Micro structure, Properties and Materials — P.K.Mehta and J.M.Monteiro, McGraw Hill
Publishers
3. Design of Concrete Mix by Krishna Raju, CBS pubilishers.
Course Outcomes:
After completing the course, the student should be able to do the following:
1. The students should be able to check and recommend different constituent of concrete.
2. The students should be able to test strength and quality of plastic and set concrete.
3. The students should have understanding of application admixture and its effect on properties of concrete.
4. The students should be able to design mix of concrete according to availability of ingredients and design

needs.
5. The students should be able to test various strength of concrete by destructive and nondestructive testing

method




JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
B.Tech (R-20 Civil Engineering)

Semester-3 Syllabus

Subject Title of the Subject L T P C
Code
Building Planning and 1 0 2 2
Drawing

OBJECTIVE: This subject provides the knowledge of building by laws, registration, planning of
various types of buildings different sign convention of various Civil Engineering Materials, Doors,
windows, tiles of roof, drawing of building plans etc.

PART-A

UNIT -1

PLANING OF BUILDINGS: Types of buildings, types of residential buildings, site selection for residential
building, orientation of buildings; aspect; prospect; privacy; furniture

requirement;grouping;circulation;sanitation;lighting;ventilation;cleanliness;flexibility;elegancy;Economy;
practical considerations.

BUILDING BYELAWS AND REGULATIONS: Introduction- Terminology ;Objectives of building
byelaws; Minimum plot sizes; Open space requirements ;Plinth area, floor area, carpet area; Floor area ratio
(FAR), Floor space Index (FSI) ;areas for different units; Principles underlying building byelaws ; built up
area limitations — Height of Buildings ,Wall thickness, lighting and ventilation requirement, safety from fire,
drainage and sanitation; applicability of the bye-laws.

UNIT -1I

PLANNING OF RESIDENTIAL BUILDINGS: Minimum standards for various parts of buildings —
requirements of different rooms and their grouping — characteristics of various types of residential buildings

PLANNING OF PUBLIC BUILDING: Planning of Educational institutions, Hospitals, Office buildings,
Banks, Industrial buildings, Hotels and Motels, Hostels, Bus Station.

UNIT -11I

BUILDINGS: SAFETY AND COMFORT: aspects of safety-structural, health, fire and constructional
safety. Components of building automation system - HVAC, electrical lighting, Security, fire-fighting,
communication etc. design for thermal comfort, ventilation comfort, air conditioning comfort, lighting
comfort, noise and acoustic comfort.

PART-B

UNIT -1V

SIGN CONVENTIONS AND BONDS: Brick, Stone, Plaster, Sand filling, Concrete, Glass, Steel, Cast iron,
Copper alloys, Aluminum alloys etc., Lead, Zinc, tin, and white lead etc., Earth, Rock, Timber and Marble.
English bond & Flemish bond; odd & even courses for one, one and half, two and two and half brick walls in

thickness at the junction of a corner.

IK




DOORS WINDOWS, VENTILATORS AND ROOFS: Paneled Door — paneled and glazed door; glazed
windows — paneled windows; Swing ventilator — Fixed ventilator; Couple roof — Collar roof; Kind Post truss

— Queen post truss.

UNIT -V

Given line diagram with specification to draw plan, section and elevation of the following :

Residential Building
Hospital

Schools

Post office

Corporate Office Building
Hotels

Bank buildings

Bus stations

Industrial buildings

FINAL EXAMINATION PATTERN: The end examination paper should consist of Part- A and Part-B.
Part- A consists of three questions with either or choice from three units in planning portion .Each question
carries 10 marks. Total marks for Part-A is 30 marks. Part- B consists of two questions with either or choice
from drawing portion. Question from unit-IV carries 10 marks and question from unit-V carries 30 marks.
Total marks for Part-B is 40 marks.

TEXT BOOKS:

S o e o S e

1. Planning and Designing and Scheduling — Gurucharan Singh and Jagadish Singh- Standard publishers.
2. Building Planning and Design — N.Kumara Swamy and A.Kameswara Rao. Charotar publications.

REFERENCE:
1. Building by laws by state and Central Governments and Municipal corporations. National Building Code

2. Building drawing with an integrated approach to building environment-M.G.Saha, G.M.Kale, S.Y .patki-
Tata Mc Graw Hill

COURSE OUTCOMES

1. The scope of this course is to introduce the concepts of building planning and drawing with emphasis
on architectural planning.

2. This subject is designed as an introduction for subjects who wish to develop their competence and
skills in the preparation of architectural and building drawings.

3. Able to know the requirements of different rooms and characteristics of various types of residential
buildings.

4. Able to know about building byelaws and regulations.

5. Ability to draw line sketch and planning and bi section of a building
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COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
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Semester-3 Syllabus

Subject Title of the Subject L T P C
Code
CONCRETE 0 0 3 15
TECHNOLOGY
LABORATORY

Course Objective To know the concept and procedure of different type of tests to be conducted on
cement, aggregate and finished concrete and designing the concrete mix of given specification of its
ingredients along with appropriate water cement ratio and admixtures.

SYLLABUS:
Normal Consistency of fineness of cement.
Initial setting time and final setting time of cement.
Specific gravity of cement.
Soundness of cement.
Compressive strength of cement.
Workability test on concrete by compaction factor,
Workability test on concrete by slump
Workability test on concrete by Vee-bee test
Young’s modulus and compressive strength of concrete.
. Specific Gravity and Water Absorption of Coarse aggregate.
. Bulking of Fine aggregate.
. Non-Destructive testing on concrete (for demonstration)
. Fineness modulus of sand and importance of zoning
. Bulk density of Coarse Aggregate.
. Bulk density of Fine Aggregate.
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Course outcomes
CO1 To be able to determine the importance of testing of cement and its properties
CO2 To be able to assess the different properties of aggregate
CO3 To be able to summarize the concept of workability and testing of concrete
CO 4 To be able to assess the properties of hardened concrete




JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
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Semester-4 Syllabus

Subject Title of the Subject L T P C
Code

ENGINEERING GEOLOGY | 3 0 0 3

Course LearningObjectives:

The objective of this course is:

e To introduce the course: Engineering Geology to the Civil Engineering graduates.

e To enable the students, understand what minerals and rocks are and their formation and identification.

e To highlight significance/ importance/ role of Engineering Geology in construction of Civil Engineering
structures

. » To enable the student, realise its importance and applications of Engineering Geology in Civil Engineering
constructions.

UNIT -1
INTRODUCTION:
Importance of geology from Civil Engineering point of view. Brief study of case histories of failure of some

Civil Engineering constructions due to geological draw backs. Importance of Physical geology, Petrology and
Structural geology.
WEATHERING OF ROCKS : Its effect over the properties of rocks importance of weathering with
REFERENCE to dams, reservoirs and tunnels weathering of common rock like “Granite”
MINERALOGY:
Definition of mineral, Importance of study of minerals, Different methods of study of minerals. Advantages
of study of minerals by physical properties.Role of study of physical properties of minerals in the
identification of minerals. Study of physical properties of following common rock forming minerals: Feldspar
, Quartiz , Flint , Jasper, Olivine , Augite , Hornblende , Muscovite , Biotite , Asbestos, Chlorite , Kyanite ,
Garnet, Talc , Calcite. Study of other common economics minerals such as Pyrite, Hematite , Magnetite,
Chrorite , Galena , Pyrolusite , Graphite, Magnesite, and Bauxite.
UNIT OUTCOMES :

Understand importance of geology in civil engineering
Understand how different rocks are formed and the minerals presents in rocks

UNIT - 1I

PETROLOGY:
Definition of rock: Geological classification of rocks into igneous, Sedimentary and metamorphic rocks.

Dykes and sills, common structures and textures of Igneous. Sedimentary and Metamorphic rocks. Their
distinguishing features, Megascopic study of Granite, Dolerite, Basalt, Pegmatite, Laterite, Conglomerate,
Sand Stone, Shale, Limestone, Gneiss, Schist, Quartzite, Marble and Slate.

STRUCTURAL GEOLOGY:
Out crop, strike and dip study of common geological structures associating with the rocks such as folds, faults

unconformities, and joints — their important types. Their importance Insitu and drift soils, common types of
soils, their origin and occurrence in India

UNIT OUTCOMES :

Understand different types of structures in geological formations

Understand geological classification of rocks and their structures and textures

4
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
COLLEGE OF ENGINEERING (Autonomous), PULIVENDULA
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Semester-4 Syllabus

Subject Title of the Subject L T P C
Code
STRUCTURAL 2 1 0 3
ANALYSIS -1

Course Learning Objectives:
e To give preliminary concepts of assessment of bending moment and shear force in fixed beams and

continuous beams due to various loading conditions.
e To impart concepts of Bending Moment and Shear force for beams with different boundary and

loadingconditions
e The procedure for development of slope deflection equations and moment distribution method and to

solve application to continuous beams with and without settlement ofsupports

UNIT -1

ENERGY THEOREMS: Introduction-Strain energy in linear elastic system, expression of strain energy due
to axial load, bending moment and shear forces — Castigliano’s first theorem-Deflections of simple beams and

pin jointed trusses.

UNIT OUTCOMES

¢ Understand Energy concepts

¢ Develop expression for strain energy due to axial load Bending moment and shear force
e Calculate deflections in simple beams and pin joined trusses

e Analyze simple structural elements using energy principles.

UNIT - 11
ANALYSIS OF INDETERMINATE STRUCTURES :  Indeterminate Structural Analysis —

Determination of static and kinematic indeterminacies — Solution of trusses with upto two degrees of internal
and external indeterminacies — Castigliano’s theorem.

UNIT OUTCOMES

e Differentiate determinate and indeterminate structures

e Understand static and kinematic indeterminacies

e Solve truss problems

UNIT - III
FIXED BEAMS & CONTINUOUS BEAMS : Introduction to statically indeterminate beams with

uniformly distributed load, central point load, eccentric point load, number of point loads, uniformly varying
load, couple and combination of loads — Shear force and Bending moment diagrams — Deflection of fixed
beams effect of sinking of support, effect of rotation of a support.

UNIT OUTCOMES

Unit Outcomes

e Categorize fixed and continuous beams and their performance

¢ Understand different loads on beams with different boundary conditions.
e Analyze the beams subjected to loads

o Study effect of sinking of supports of performance




UNIT -1V

SLOPE-DEFLECTION METHOD: Introduction-derivation of slope deflection equations- application to
continuous beams with and without settlement of supports - Analysis of single bay portal frames without
sway UNIT OUTCOMES

. ® Develop slope deflection expressions

¢ Analyze structures with and without support sinking

e Analyze 2D frames using slope-deflection method.

UNIT -V

MOMENT DISTRIBUTION METHOD: Introduction to moment distribution method- Application to
continuous beams with and without settlement of supports-Analysis of single bay storey portal frames without
sway .

UNIT OUTCOMES

e Develop moment distribution expressions

e Analyze structures with and without support sinking

e Analyze single storey portal frames
TEXT BOOKS:

(1) Analysis of Structures — Vol-I&II by V.N.Vazirani & M.M.Ratwani, Khanna Publications, New
Delhi.

(2) Structural Analysis by S S Bhavikatti — Vikas Publishing House.

(3) Analysis of Structures by T.S. Thandavamoorthy, Oxford University Press, New Delhi.

REFERENCES :

(1) Structural analysis — Hibbler — Pearson education

(2) Introduction to structural analysis by B.D.Nautiyal, New Age international publishers, New Delhi.

(3) Structural Analysis — D.S.Prakasa rao - Univeristy press.

(4) Introduction To Structural Analysis-Nautial- New Age Pubilishers

(5) Strength of Materials and Mechanics of Structures by B.C.Punmia, Khanna Publications,
NewDelhi.

(6) Structual analysis Vol.I and II by Dr. R.Vaidyanathan and Dr.P Perumal — Laxmi publications.

(7) Basic Structural Analysis by C.S.Reddy., Tata McGraw Hill Publishers.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
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Semester-4 Syllabus

Subject Title of the Subject L T P C
Code
HYDRAULICS AND 2 1 0 3
HYRAULIC MACHINERY

Course Objectives:
1) To Introduce concepts of laminar and turbulent flows
2) To teach principles of uniform and non-uniform flows through open channel.
3) To impart knowledge on design of turbines.
4) To impart knowledge on design of pumps.

UNIT -I:

Laminar & Turbulent flow in pipes:

Laminar Flow- Laminar flow through: circular pipes, annulus and parallel plates. Stoke’s law, Measurement
of viscosity. Reynolds experiment, Transition from laminar to turbulent flow. Resistance to flow of fluid in
smooth and rough pipes-Moody’s diagram — Introduction to boundary layer theory.

Unit Outcomes

e Understand Laminar Flow through plates

e Understand Turbulent flow and transition

e Apply energy and momentum principles to fluid flow situations

e Solve problems for forces in static and moving fluids

UNIT -II:

Uniform flow in Open Channels:

Open Channel Flow-Comparison between open channel flow and pipe flow, geometrical parameters of a
channel, classification of open channels, classification of open channel flow, Velocity Distribution of channel
section. Hydraulically efficient channel sections: Rectangular, trapezoidal and triangular channels, Energy
and Momentum correction factors.

Unit Outcomes

e Differentiate open and closed channel flows

e Understand different formulae on open channel flow

e Design open-channel flow systems.

UNIT III:

Non-Uniform flow in Open Channels:

Specific energy, critical flow, discharge curve, Specific force, Specific depth, and Critical depth.
Measurement of Discharge and Velocity — Gradually Varied Flow- Dynamic Equation of Gradually Varied
Flow. Hydraulic Jump and classification - Elements and characteristics- Energy dissipation.

Unit Outcomes

e Understand the concepts of varying flow in pipes

e Measure discharge and velocity

e Understand gradually varied flow

e Solve introductory problems of forces and dynamics




UNIT -1V:

Impact of Jets: Hydrodynamic force of jets on stationary and moving flat, inclined and curved vanes -
velocity triangles at inlet and outlet - Work done and efficiency

Hydraulic Turbines: Classification of turbines; pelton wheel and its design. Francis turbine and its design -
efficiency - Draft tube: theory - characteristic curves of hydraulic turbines. Cavitation: causes and effects.

Unit Outcomes

e Understand hydrodynamic force of jets different vanes

e Calculate efficiency of jets

e Understand and design Pelton wheel, Francis and Kaplan turbine

UNIT -V:

Pumps:

Working principles of a centrifugal pump, work done by impeller; heads, losses and efficiencies; minimum
starting speed; Priming; specific speed; limitation of suction lift, net positive suction head (NPSH);
Performance and characteristic curves; Cavitation effects; Multistage centrifugal pumps; troubles and
remedies .

Unit Outcomes

e Understand principles of centrifugal pumps

e Calculate losses and efficiencies of centrifugal pumps

e Design centrifugal pumps including multi stage pumps.

TEXT BOOKS:

1. P. M. Modi and S. M. Seth, Hydraulics and Fluid Mechanics, Standard Book House

2. K. Subramanya, Open channel Flow, Tata McGraw Hill.

REFERENCES:

1. Rajput, Fluid mechanics and fluid machines , S. Chand & Co

2. D.S. Kumar Fluid Mechanics & Fluid Power Engineering, Kataria & Sons.

3. Srinivasan, Open channel flow by, Oxford University Press

4. Banga & Sharma, Hydraulic Machines, Khanna Publishers.

5. Fluid Mechanics and Hydraulic Machines, S.C.Gupta, Pearson publications,

6. R.K. Bansal, “A Text book of Fluid Mechanics and Hydraulic Machines”, Laxmi

Publications, New Delhi

Course Outcomes:

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

e Understand characteristics of laminar and turbulent flows.

e Analyze characteristics for uniform and non-uniform flows in open channels.
e Design different types of turbines

e Design centrifugal and multi stage pumps.
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SEMESTER -4

Subject code

Title of the Subject

L

Estimation Costing & Valuation

Course Objectives:
e To impart basic knowledge on different types of estimation
e To enrich with specifications and tender procedures.

e To give insights on various types of contract agreements.

e To inculcate data preparation for abstract estimation
e To teach procedure for valuation of buildings.

UNIT -1

INTRODUCTION:
General items of work in Building — Standard Units Principles of working out quantities for detailed

and abstract estimates — Approximate method of Estimating.

STANDARD SPECIFICATIONS:

Standard specifications for different items of building construction
Learning Outcomes:

After completing this Unit, students will be able to

e Understand methods of Estimation
e Prepare detailed and general specifications for a project

UNIT - 11

ESTIMATION OF BUILDINGS:

Detailed Estimates of Buildings- -detailed estimates of residential buildingssingle storied and multi-
storied buildings-earthwork-foundations-Super structure-Fittings including sanitary and electrical
fittings-paintings.

Learning Outcomes:

After completing this Unit, students will be able to

e Carryout estimation of quantities for structural components

e Estimate cost while using different types of sanitary and electrical fittings

UNIT - I11
EARTHWORK ESTIMATION:
Earthwork for roads and canals.

REINFORCEMENT ESTIMATION:
Reinforcement bar bending and bar requirement schedules.




Learning Outcomes:
After completing this Unit, students will be able to

e Understand the reinforcement requirement estimation
e Calculate the earthwork for roads and canals

UNIT -1V

CONTRACTS AND TENDERS:

Contracts — Types of contracts — Contract Documents — Conditions of contract — Types of Tenders —
Requirement of Tendering.

Learning Outcomes:
After completing this Unit, students will be able to

e  Understand tender schedule and tender notices
e  Draft tender documents for projects
e  Prepare documents for different types of contracts

e Identify arbitration and legal issues and mitigation methods
UNIT-V
RATE ANALYSIS:

Working out data for various items of work over head and contigent charges.

VALUATION: Principles of valuation-Value and Cost-value engineering-value analysis-phases in
value engineering-information-function-escalation-evaluation-recommendation-implementation-

Audit.
Learning Outcomes:

After completing this Unit, students will be able to
e Carry out valuation of buildings.
¢ Explain Auditing procedures and implementation
eUnderstand procedures for entries in measurement books and its importance
e Prepare abstract estimates based on SSR.
TEXTBOOKS:
1. Estimating and Costing by B.N. Dutta, UBS publishers, 2000.
2. Contracts and estimations by B.S.Patil, Universities.Press, Hyderabad.
3. Estimation, Costing and Specifications by M. Chakraborthi; Laxmi publications.
REFERENCES:
1. Estimating and Costing by G.S. Birdie, Dhanpat Rai Publishing Company (P) Ltd
2. A Text book of Estimating and Costing by D.D.Kohli, S.Chand Pubilishers.
Course Outcomes
On completion of the course, the students will be able to:
e Understand basics on methods and types of estimation.
e Formulate specifications and tender documents.
e Prepare contract agreements
e Determine rate analysis of different items.
e Valuation of buildings B
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DEPARTMENT OF CHEMISTRY
II B.TECH - I/II SEMESTER Mandate Course (MC)

(THEORY)
Subject Code Title of the Subject L T P C
Environmental Science 3 0 - 0
COURSE OBJECTIVES
1 To make the student understand multi disciplinary nature of environment and its
components.
2 To investigate the relationship between human life and environment from scientific
prospective.
3 To impart knowledge to the students about fundamental concepts of Ecosystem and
Biodiversity
4 Necessasity of analyzing regional, national and global environmental problems
3 To understand and apply the fundamentals of Environmental science to important
local, regional, national and global environmental problems and potential issues

COURSE OUTCOMES
CO1 Solve the environmental problems based fundamental concepts of Environmental
Science.
CO2 Describe the structure and function of significant environmental systems
CO3 Differentiate Natural and Polluted environment and asses its impact different on

the environmental components.

CO4 Apply the Pyramid of number, mass and Energy, Demonstrate about Renweable

energy resources.
Illustrate the Forest ecosystem, Discuss about Grass and Net biomass productivity

COs Differentiate between Forest and desert Ecosystems, Critically evaluate arguments
regarding environmental issues. [llustrate the Food chain and food web, Identify the
applications of rain water harvesting, Interpret advantages of In-situ and Ex-situ
conservation of biodiversity

Mapping between Course Qutcomes and Programme Qutcomes

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | POL11 | PO12

CO1
COo2
COo3
CO4
COs5




SYLLABUS
UNIT-I:
i) Multidisciplinary nature of environmental studies
The Multidisciplinary nature of environmental studies Definition; Scope and importance, Need
for public awareness.

ii) Natural Resources:
Renewable and non-renewable resources: Natural resources and associated problems.

a) Forest resources: Use and Over-exploitation, deforestation, case studies. Timber extraction,
mining, dams and their effects on forests and tribal people.
b) Water resources: Use and over-utilization of surface and ground water, floods, drought,
conflicts over water, dams benefits and problems.
¢) Mineral resources: Use and exploitation, environmental effects of extracting and using mineral
resources, case studies.
d) Food resources: World food problems, changes caused by agriculture and overgrazing, effects
of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies.
e) Energy resources: Growing energy needs, renewable and non-renewable energy sources, use
of alternate energy sources, Case studies.
f) Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and
desertification.
- Role of an individual in conservation of natural resources.
- Equitable use of resources for sustainable lifestyles.
UNIT-II:

i) Ecosystems
Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and
decomposers. Energy flow in the ecosystem, Ecological succession. Food chains, food webs
and ecological pyramids.
Introduction, types, characteristic features, structure and function of the following ecosystem: -
a. Forest ecosystem b. Grassland ecosystem c. Desert ecosystem
d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).
ii) Biodiversity and its Conservation
Introduction-Definition: genetic, species and ecosystem diversity. Biogeographical classification
of India. Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and
option values. Biodiversity at global, National and local levels. India as a mega-diversity nation.
Hot-spots of biodiversity. Threats to biodiversity: habitat loss, poaching of wildlife, man-
wildlife conflicts. Endangered and endemic species of India. Conservation of biodiversity: In-
situ and Ex-situ conservation of biodiversity.

UNIT-III:

Environmental Pollution:

Definition - Causes, effects and control measures of: -

a. Air pollution b. Water pollution  c. Soil pollution d. Marine pollution

e. Noise pollution f. Thermal pollution g. Nuclear hazards

Solid waste Management: Causes, effects and control measures of urban and industrial wastes.
Role of an individual in prevention of pollution. Pollution case studies. Disaster management:
floods, earthquake, cyclone and landslides.

UNIT-IV:




Social Issues and the Environment

From Unsustainable to Sustainable development. Urban problems related to energy.

Water conservation, rain water harvesting, watershed management.

Resettlement and rehabilitation of people; its problems and concerns. Case studies.
Environmental ethics: Issues and possible solutions. Climate change, global warming, acid rain,
ozone layer depletion, nuclear accidents and holocaust. Case studies.

Wasteland reclamation.
Environment Protection Act. Air (Prevention and Control of Pollution) Act. Water (Prevention

and Control of Pollution) Act. Wildlife Protection Act. Forest Conservation Act.
Issues involved in enforcement of environmental legislation. Public awareness.
UNIT-V:
i) Human Population and the Environment
Population growth, variation among nations. Population explosion-Family welfare Programme.
Environment and human health. Human Rights. Value Education. HIV/AIDS. - Women and
Child Welfare. Role of information Technology in Environment and human health.
- Case Studies.
ii) Field Work
- Visit to a local area to document environmental assets-river/forest/grassland/ hill/mountain.
- Visit to a local polluted site-Urban/Rural/Industrial/Agricultural.
- Study of common plants, insects, birds.
- Study of simple ecosystems-pond, river, hill slopes, etc.

Text Books:
1. Shashi Chawla, A Text Book of Environmental Studies, Mc Graw Hill Education, 4t edtion,

2014
2. De A K., Environmental Chemistry, Wiley Eastern Ltd , 2012

Reference Books
1. Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad -380013,

India, Email: mapin@icenet. net (R).
2. Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p.
3. Cunningham, W.P.Cooper, T.H. Gorhani, E & Hepworth, M.T.2001, Environmental

Encyclopedia, Jaico Publ. House, Mumbai, 1196p.
4. Anubha Kaushik and C.P.Kaushik, Basics of Environment and Ecology, New Age

International Publishers, 4™ Edition, 2012.
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Course Objectives:

o Familiarize Students with different types of designphilosophies.

o Equip student with concepts of design of flexuralmembers.

o  Understand Concepts of shear, bond andtorsion.

e  Familiarize students with different types of compressions members and Design.

o  Understand different types of footings and theirdesign.

UNIT -1 '

Introduction: RCC design philosophy—Different methods of design

Working stress Design: working stress method, design constants; Design singly reinforced beams
Limit state design: Concepts of limit state design — Comparison between two methods- Basic
statistical principles — Characteristic loads — Characteristic strength — Partial load and safety factors —
representative stress-strain curves for cold worked deformed bars and mild steel bars. Assumptions in
limit state design-stress — block parameters-limiting moment of resistance- Limit state design of
singly reinforced beams.

Learning Outcomes:

At the end of this unit, the student will be able to

e Familiarize with working stress and limit stress method of design.

UNIT -1I

Design of Beams:T and L sections by limit state method,design of doubly reinforced beams by
Limit state method.

Learning Outcomes:

At the end of this unit, the student will be able to

e  Understand stress block parameters in methods of analysis

¢ Design of beams of varying cross sections adopting IS Code

UNIT -11I

Shear, Torsion, Bond, & Serviceability: Limit state design of section for shear and torsion —
concept of bond, anchorage and development length.

Learning Outcomes:

At the end of this unit, the student will be able to

e Understand behavior of beams under shear and torsion

e Visualize importance of bond and anchorage

¢ Design and Detail RC beams under due to shear and torsion adopting IS Code.

UNIT -1V

Slabs: Design of one way slab - Two-way slab, continuous slab,Limit state design of serviceability
for deflection, cracking and codal provision.

Stair cases: Types of stair cases -Design of Dog-legged stair cases

Learning OQutcomes:

At the end of this unit, the student will be able to

e Classify understand performance of slabs based on dimensions

e Design reinforced concrete slabs & Stair cases as per IS codal provisions.

UNIT-V

Columns & Footings: Short columns — under axial loads, uni-axial bending and biaxial
bending(Not for Examination), I S Code provisions. Different types of footings — Design of
isolated, square, Rectangular, stepped and sloped footings.
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Learning Outcomes:

At the end of this unit, the student will be able to

e Classify footings based on shape and utility

e Examine the field conditions and suggest appropriate footings
e Design reinforced concrete footings.

TEXTBOOKS

1.

Design of Reinforced Concrete Structures (Limit State) — A.K.Jain, Ist Edition,
NemchandBrothers,Roorkee.

2. Reinforced concrete structures, Vol.1, by B.C.Punmia, Ashok Kumar Jain and Arun Kumar Jain,
Laxmi, publications Pvt.Ltd., NewDelhi.

3. Reinforced concrete structures — I.C. Syal&A.K.Goel, S.ChandPublishers.

4. Limit State Design by B.C.Punmia, Ashok Kumar Jain and Arun Kumar Jain, Laxmi,
publications Pvt. Ltd., NewDelhi.

REFERENCE

1. Reinforced concrete structural elements — behaviour, Analysis and design by P.Purushotham,
Tata Mc.Graw-Hill, 1994.

2. Reinforced concrete design by S.Unnikrishna Pillai &DevdasMenon, Tata Mc.Graw Hill, New
Delhi.

3. Limit state designed of reinforced concrete — P.C.Varghese, Prentice Hall of India, New Delhi..

4. Design of concrete structures — ArthusH.Nilson, David Darwin, and Chorles W. Dolar, Tata
Me.Graw-Hill, 3rd Edition, 2005.

5. Fundamentals of reinforced concrete by N.C. Sinha and S.K Roy, S. Chand publishers.

Course Outcomes:
After completing the course, the student should be able to do the following:

Will be able to understand the basic concepts of reinforced concrete analysis and design.
Will be able to understand the behavior and various modes of failure of reinforced concrete
members.

Will be able to analyze and design various reinforced concrete members.

Will be able to understand and analyze the effect of various support conditions on design of
structures.

Will be able to implement the knowledge in using analysis and design softwares.

oY
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OBJECTIVE:
The objective of this course is:

e To enable the student to find out the index properties of the soil and classify it.

e To enable the student to determine permeability of soils using various methods.

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

e To enable the students to differentiate between compaction and consolidation of soils and to

Determine the consolidation settlement.

e To impart knowledge on soil exploration.

e To teach slope stability and safety assessment of earth retaining structures.

e To impart knowledge on bearing capacity and settlement of shallow foundations.

e To throw light on pile and well foundation designs.

UNIT -1
INTRODUCTION: Soil formation — soil structure and clay mineralogy — Adsorbed water — Mass- volume
relationship — Relative density.
INDEX PROPERTIES OF SOILS: Moisture Content, Specific Gravity, In-Situ density, Grain size analysis
— Sieve and Hydrometer methods — consistency limits and indices — I.S. Classification of soils
LEARNING OUTCOMES:
After completion of this unit student will

e Understand the characteristics of soils

e Assess relationships between different parameters

e Determine soil properties

e Determine Liquid, Shrinkage and Plasticity Limits

e Characterize and classify soils based on different limits.

UNIT-1I PERMEABILITY:
Soil water — capillary rise — flow of water through soils — Darcy’s lawpermeability — Factors affecting —
laboratory and Field determination of coefficient of permeability —Permeability of layered systems.
SEEPAGE THROUGH SOILS: Total, neutral and effective stresses —quick sand condition — Seepage
through soils — Flownets: Characteristics and Uses.
Learning Outcomes:-
After completion of this unit student will

¢ Determine the permeability of soils and stratified soils

¢ Explain factors effecting permeability

e Estimate the rate of seepage using flow net

UNIT - 111
STRESS DISTRIBUTION IN SOILS:
Boussinesq’s and Westergaard’s theories for point loads and areas of different shapes — New-mark’s
influence Chart.
COMPACTION:
Mechanism of compaction — factors affecting — effects of compaction on soil properties. — Field
compaction Equipment — compaction control.
Learning Outcomes:-
After completion of this unit student will
e Compute stresses in soils under various loading conditions.
¢ Explain compaction of soils
e Compaction control can be understood.
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UNIT -1V
CONSOLIDATION:
Types of compressibility — Immediate Settlement, primary consolidation and secondary consolidation -
stress history of clay; e-p and e-log p curves — normally consolidated soil, over consolidated soil and under
consolidated soil — pre-consolidation pressure and its determination —Terzaghi’s 1-D consolidation theory —
coefficient of consolidation: square root time and logarithm of time fitting methods - computation of total
settiement and time rate of settlement.
Learning Outcomes:-
After completion of this unit student will

e Understand the consolidations and settlement of soils.

e Differentiate compaction and consolidation

¢ Assessment of final settlements of soil

e Differentiate primary and secondary consolidation
UNIT -V
SHEAR STRENGTH OF SOILS: Importance of shear strength — Mohr’s— Coulomb Failure theories —
Types of laboratory tests for strength parameters — strength tests based on drainage conditions — strength
envelops — Shear strength of sands - dilatancy — critical void ratio — Liquefaction- shear strength of clays.
Learning Qutcomes:-
After completion of this unit student will
e Can able to determine the shear strength of the soil.
¢ To understand the various shear tests based on drainage conditions.

TEXTBOOKS:

1. Soil Mechanics and Foundation Engg. By K.R. Arora, Standard Publishers andDistributors, Delhi.

2. Soil Mechanics and Foundation by byB.C.Punmia, Ashok Kumar Jain and Arun Kumar Jain, Laxmi,
publications Pvt. Ltd., NewDelhi

3. Geotechnical Engineering by C. Venkataramiah, New age International Pvt . Ltd, (2002).

REFERENCES:

1. Basic and Applied Soil Mechanics by GopalRanjan& ASR Rao, New age International Pvt . Ltd,
NewDelhi.

2. Soil Mechanics and Foundation Engineering by Purushtoma Raj, PearsonPubilications

3. Geotechnical Engineering V.N.S.Murthy, CRC Press, Newyork, Special IndianEdition

4. Geotechnical Engineering by Brije.M.Das, Cengage Publications, New Delhi.

OUTCOMES:

On completion of the course, the students will be able to:

e carry out soil classification

e solve any practical problems related to soil stresses estimation, permeability and seepage including flow
net diagram

e cstimate the stresses under any system of foundation loads
e solve practical problems related to consolidation settlement and time rate of settlement

<



Department of Civil Engineering R20

B.Tech III Year I Semester
JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS)::PULIVENDULA
20ACES3- ENVIRONMENTAL ENGINEERING

LT PC
300 3
Course objectives:
o To make the students conversant with sources and its demand of water
e To understand the basic characteristics of water and its determination
o To expose the students to understand the design of water supply lines
e To provide adequate knowledge about the water treatment processes and its design
o To have adequate knowledge on safe disposal methods
UNIT -1
Introduction: Necessity of protected water supply ~Flow chart of public water supply system - Role
of Environmental Engineer. ‘
Water Demand and Water Quality: Population forecasts, design period — water demand, types of
water demands — factors affecting — fluctuations — fire demand — Characteristics of water — Physical,
Chemical & Biological and their testing — drinking water standards - Waterborne diseases -
Comparison from quality and quantity and other considerations.
Water collection structures at source: intakes — infiltration galleries.
UNIT OUTCOMES
e  Understand importance of water quality
e Explain water quality standards

UNIT-1I
Water Treatment (Sedimentation, Filtration and Disinfection): Layout and general outline of
water treatment units — sedimentation — principles — design factors — coagulation flocculation clarifier
design — coagulants — feeding arrangements— Filtration — theory — working of slow and rapid gravity
filters — multimedia filters — design of filters — troubles in operation comparison of filters —
disinfection — theory of chlorination, chlorine demand, other disinfection practices
LEARNING OUTCOMES:
After completion of this unit student will
e Design waste water treatment systems
e (Categorize different water treatment procedures

UNIT-III
Water Distribution Network Analysis :Distribution systems — Requirements, Layout of Water
distribution systems — Design procedures- Hardy Cross and equivalent pipe methods - service
reservoirs — joints, valves such as sluice valves, air valves, scour valves and check valves water
meters — laying and testing of pipe lines — pump house.

LEARNING OUTCOMES:

After completion of this unit student will

e Plan water supply systems in terms of transmission and distribution

UNIT IV
Waste Water Collection :House plumbing— inverted siphon — catch basins — flushing tanks— ejectors
- Conservancy and water carriage systems — sewage and storm water estimation -fluctuations — types
of sewers — Hydraulics of sewers and storm drains— design of sewers—shapes and materials.
Waste Water Characteristics: Characteristics of sewage — cycles of decay —decomposition of
sewage. - B.O.D. — C.0.D. equations.
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LEARNING OUTCOMES:

A
After completion of this unit student will
Distinguish characteristics of domestic and storm water
Assess quality of waste water parameters

UNIT -V
Waste Water Treatment :Layout and general outline of various units in a waste water treatment
plant — primary treatment design of screens — grit chambers — skimming tanks — sedimentation tanks
— principles of design — trickling filters — ultimate disposal of sewage — Construction and design of
Oxidation ponds — sewage farming — dilution. Sludge digestion — factors effecting — design of
Digestion tank — Sludge disposal by drying — septic tanks and Imhoff -Tanks working principles and
design — soakpits.

LEARNING OUTCOMES:

After completion of this unit student will
Plan Sewage treatment and disposal methodologies
Design waste water treatment systems leading to cleaning of rivers

TEXT BOOKS
1. Water supply and sanitary Engineering by G.S. Birdi, DhanpatRai&SonsPublishers.
2. Water supply and sanitary Engineering byS.A.Garg,
3. Elements of environmental engineering by K.N. Duggal, S. ChandPublishers.
4. Manual on Water supply and Treatment — CPHEEO,1999.
5. Punmia B.C, Ashok Jain &Arun Jain, Water Supply Engineering, Laxmi Publications,Pvt. Ltd.,
New Delhi,2004.
REFERENCS
1. Water and Waste Water Technology by Mark J Hammar and Mark J. HammarJr.
2. Water and Waste Water Technology bySteel
3. Water and Waste Water Engineering by Fair Geyer andOkun
4. Waste water treatment- concepts and design approach by G.L. Karia and R.A.Christian, Prentice
Hall ofIndia
5. Waste water Engineering by Metcalf andEddy.
6. Unit operations in Environmental Engineering by R. Elangovan and M.K. Saseetharan, New age
International
7. Environmental Engineering by georad.KielyTMHPubilications.
8. IntroductiontoEnvironmentalEngineeringbyMackenzie,DevisandDavid.A.Cornwell, TMH

Publications, NewDelhi.

Water Supply Engineering, Vol. 1, waste water Engineering, Vol. II, B.C.Punmia, AshokJain&Arun

Jain, Laxmi Publications Pvt.Ltd,NewDelhi.

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

Understand about quality of water and purification process
Design waste water treatment systems
Select appropriate technique for treatment of waste water.

-
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OBJECTIVE: Indeterminate structures are subjected to different loading with different supported
conditions, hence it is necessary to study the behaviour of the structures.

COURSE OUTCOMES )

COl To demonstrate the behaviour of arches and their methods of analysis

CO2 To use various classical methods for analysis of indeterminate structures

CO3 Ability to analyse the beam and frames for vertical and horizontal loads and draw

SFD and BMD On

CO4 To determine the effect of support settlements for indeterminate structures. Able to
_calculate forces in members of truss due to load by stiffness method.

CO5 | Ability to analyse and perform plastic analysis on various structural elements.

UNIT1

ARCHES :Three hinged and Two hinged arches, Elastic theory of arches — Eddy’s theorem —
Determination of horizontal thrust, bending moment, normal thrust and radial shear — effect of
temperature-Determination of horizontal thrust bending moment, normal thrust and radial shear — Rib
shortening and temperature stresses.
LEARNING OUTCOMES:
After completion of this unit student will
e Understand different types of arches
e Determination of horizontal thrust , normal thrust and radial shear for two hinged and there
hinged arches

UNIT-II
APPROXIMATION METHODS OF ANALYSIS:-Analysis of single bay single storey portal frame
including side sway—Substitute frame analysis by two cycle method - Portal method - cantilever method.
LEARNING OUTCOMES: .
After completion of this unit student will
e Develop moment distribution expressions
e Analyze single storey portal frames with sway

UNIT - 1II
KANI'S METHOD:-
Analysis of continuous beams with and without settlement of supports -Single bay single storey portal
frames with and without side sway.
LEARNING OUTCOMES:
After completion of this unit student will
e Develop kanis method expressions
e Analyze the structures with and without settlement of supports

UNIT -1V
INTRODUCTION OF FLEXIBILITY AND STIFFNESS METHODS:-
Flexibility methods- Introduction- Application to continuous beams including support settlements.
Stiffness methods- Introduction-application to continuous beams including support settlements.
LEARNING OUTCOMES:
After completion of this unit student will
e Analyze continous beams with and without settlement of supports
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UNIT -V
PLASTIC ANALYSIS:
Introduction — Idealized stress — Strain diagram — shape factors for various sections — Moment curvature
relationship — ultimate moment — Plastic hinge — lower and upper bound theorems — ultimate strength of
fixed and continuous beams.
LEARNING OUTCOMES:
After completion of this unit student will

e Learn the importance of shape factors and analyze the shape factors for various shapes

e Learn the moment curvarture relation ship

e analyze the ultimate strength of beams
TEXT BOOKS:

1. Analysis of structures by Vazrani&Ratwani — Khanna Publications.

2. Theory of structures by Ramamuratam, jain book depot , New Delhi.
REFERENCES :

1. Structural analysis by R.S.Khurmi, S.Chand Publications, New Delhi.

2. Basic Structural Analysis by K.U.Muthuer al.,1.K International Publishing House Pvt.Ltd

3. Theory of Structures by Gupta S P, G S Pundit and R Gupta, Vol II, Tata McGrawHill

Publications company Ltd.
4. D S Prakash Rao, “Structural Analysis: A Unified Approach”, Universities Press
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Course Objectives: .

e Introduce the basic principles of Remote Sensing and GIS techniques.
e Teach various types of satellite sensors and platforms

e Impart concepts of visual and digital image analyses

e Teach concepts of principles of spatial analysis

e Teach about the application of RS and GIS in Civil engineering

UNIT -1

Introduction to photogrammetric: Principles & types of aerial photograph, geometry of vertical
aerial photograph, Scale & Height measurement on single vertical aerial photograph, Height
measurement based on relief displacement, Fundamentals of stereoscopy, fiducially points, parallax
mcasurcment using fiducially linc.

Learning Outcomes:

After completing this Unit, students will be able to

e Understand concepts of photogrammetry

¢ Estimate heights and distances.

UNIT - 11

Remote sensing: Basic concepts and foundation of remote sensing — elements involved in remote
sensing, electromagnetic spectrum, remote sensing terminology and units. Energy resources, energy
interactions with earth surface features and atmosphere, resolution, sensors and satellite visual
interpretation techniques, basic elements, converging evidence, interpretation for terrain evaluation,
spectral properties of water bodies, introduction to digital data analysis.

Learning Outcomes:

After completing this Unit, students will be able to

e Understand advantages of remote sensing

¢ Demonstrate concepts of remote sensing.

UNIT - III

Geographic information system: Introduction, GIS definition and terminology, GIS categories,
components of GIS, fundamental operations of GIS, A theoretical framework for GIS. Data
collection and input overview, data input and output. Keyboard entry and coordinate geometry
procedure, manual digitizing and scanning, Raster GIS, Vector GIS — File management, Spatial data
— Layer based GIS, Feature based GIS mapping.

Learning Outcomes:

After completing this Unit, students will be able to

e Understand concepts of GIS.

¢ Explain data collection and data interpretation

e Develop terrain characteristics using Mapping

UNIT - IV GIS spatial analysis: Computational Analysis Methods (CAM), Visual Analysis
Methods (VAM), Data storage-vector data storage, attribute data storage, overview of the data
manipulation and analysis. Integrated analysis of the spatial and attribute data.

Learning Outcomes: After completing this Unit, students will be able to

¢ Know applications of GIS and data interpretation.
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UNIT - V Water resources applications: Land use/Land cover in water resources, Surface water
mapping and inventory -Watershed management for sustainable development and Watershed
characteristics - Reservoir sedimentation, Fluvial Geomorphology - Ground Water Targeting,
Identification of sites for artificial Recharge structures - Inland water quality survey and
management, water depth estimation and bathymetry.

Learning QOutcomes:

After completing this Unit, students will be able to

e Know applications of RS & GIS in water resources applications.

e Study technological problems like reservoir sedimentation ground water identification

Course outcomes

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

e comparing with ground, air and satellite based sensor platforms.

e Interpret the aerial photographs and satellite imageries.

e Create and input spatial data for GIS application.

e Apply RS and GIS concepts in water resources engineering.

e Applications of various satellite data.

TEXT BOOKS:

I Remote Sensing and GIS by B.Bhatta, Oxford University Press,NewDelhi.

2 Advanced surveying : Total station GIS and remote sensing — SatheeshGopi — Pearson
publication.

REFERENCES:

Fundamentals of remote sensing by gorge Joseph , Universities press,Hyderabad.

Concepts & Techniques of GIS by C.P.Lo Albert, K.W. Yonng, Prentice Hall(India) Publications.
Basics of Remote sensing & GIS by S.Kumar, LaxmiPublications.

Remote sensing and GIS by M.Anjireddy ,B.S.Pubiliications,NewDelhi.

Remote Sensing and its applications by LRA Narayana University Press1999.

GIS by Kang — tsungchang, TMH Publications &Co.,

Principals of Geo physical Information Systems — Peter A Burragh and Rachael Mc Donnell,
Oxford Publishers2004
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B.Tech 11I Year I Semester
JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS)::PULIVENDULA
20ACES4¢c- CONSTRUCTION TECHNOLOGY & PROJECT MANAGEMENT
(Professional Elective-I)

LT P C
300 3
Objective:
The objective of the course is to make the student to
e understand about fundamentals of construction management and techniques to be used to perform
and complete the construction works Intime
e Describe the basic concepts and skills required for construction project management

e Apply the techniques of project planning and management in construction projects.
¢ Plan and Schedule a civil engineering project by using techniques like CPM,PERT.

UNIT -1

FUNDAMENTALS OF CONSTRUCTION TECHNOLOGY:

Definitions and Discussion — Construction Activities — Construction Processes - Construction Works
— Construction Estimating — Construction Schedule — Productivity and Mechanized Construction —
Site Layout — Deployment of Construction Equipment — choice of construction technology
PREFABRICATION IN CONSTRUCTION- Need for prefabrication — Principles — Materials —
Modular Coordination-Standardization. - Advantages and Disadvantages

Learning outcomes:

Students will be able to

e Analyze the different construction stages

e Learn various activities in project implementation

e  Knowledge on prefabrication in construction

UNIT - II

EARTH WORK

Classification of Soils — Project Site — Development — Setting Out — Groundwater Control methods —
Trenchless (No-dig) Technology — Grading. Rock Excavation— Basic Mechanics of Breakage —
Blasting Theory — Durability of Rocks — Kinds of Drilling — Selection of the Drilling Method and
Equipment — Explosives — Blasting Patterns and Firing Sequence — Smooth Blasting — Environmental
Effect of Blasting- Dredging-types of dredging- its importance.

Learning outcomes:

Students will be able to

e  Learn dewatering techniques

e  Knowledge on drilling and blasting and its suitability

UNIT - I

PROJECT MANAGEMENT AND BAR CHARTS AND MILESTONE CHARTS:

Introduction — Project planning — Scheduling — Controlling —decision -Project Life Cycle- - Role of
decision in project management — Development of bar chart — Illustrative examples — Shortcomings
of bar charts and remedial measures — Milestone charts.

ELEMENTS OF NETWORK AND DEVELOPMENT OF NETWORK:

Introduction — Event — Activity — Dummy — Network rules — Graphical guidelines for network —
Common partial .situations in network — Numbering the events — Cycles Problems — Planning
fornetwork construction — Modes of network construction — Steps in development of network — Work
breakdown structure —Hierarchies — Illustrative examples — Problems

Learning outcomes:

Students will be able to

e  Understand and application of Network techniques in construction

e  Application of Management tools like Bar Chart, Gant Chart, CPM and PERT

e Learn about Elements of network

e  Analyze Steps in developing a network



Department of Civil Engineering R20

UNIT -1V

PERT : TIME COMPUTATIONS & NETWORK ANALYSIS

Introduction — Uncertainties : Use of PERT — Time estimates — Frequency distribution — Mean,
variance and standard deviation — Probability distribution — Beta distribution — Expected time
Problems -Earliest expected time — Formulation for TE - Latest allowable occurrence time —
Formulation for TL - Combined tabular computations for TE and TL problem. Introduction - Slack —
Critical path — Illustrative examples — Probability of meeting scheduled date Problems

UNIT -V

CPMNETWORK ANALYSIS : CPM : Networks — Activity time estimate — Earliest event time —
Latest allowable occurrence time — Combined tabular computations for TE and TL - Start and finish
times of activity — Float — Critical activities and critical path — Illustrative examples Problems.-Cost
Time Optimization — Direct and Indirect project costs — Total costs — Cost Slopes — Crashing - Cost
and Time Optimization.

Learning outcomes:
Students will be able to

e  Understand the resource allocation and scheduling
e Analyzehow delay in activities effect the total estimated time of project

Course outcomes:
Understand different construction techniques and practices.

e List out the requirements for substructure and superstructure in any construction project.

e Learn Network Techniques in construction management — Bar chart, Gant chart, CPM, PERT-
e  Comprehending in Resource planning — planning for manpower, materials, equipment.
TEXTBOOKS:

1. Construction project management by JhaPearsonpubilications,NewDelhi.

2. Construction Technology by SubirK.Sarkar and SubhajitSaraswati — Oxford Higher Education-
Univ.Press,Delhi.

3. Project Planning and Control with PERT and CPM by Dr.B.C.Punmia, K.K.Khandelwal,
Lakshmi Publications NewDelhi.

REFERENCES:

1. Optimal design of water distribution networks P.R.Bhave, Narosa Publishing house 2003
2. Total Project management, the Indian context- by: P.K.JOY- Mac Millan Publishers India Limited.
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B.Tech II1 Year I Semester
JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS)::PULIVENDULA
20ACES7- ENVIRONMENTAL ENGINEERING LAB

Course Objective:

The laboratory provides knowledge of estimating various parameters like pH, Chlorides, Sulphates,
Nitratesin water. For effective water treatment, determination of optimum dosage and chloride
demand are also included. The estimation status of Industrial effluents will also be taught in the
laboratory by estimating BOD and COD ofeffluent.

LIST OF EXPERIMENTS:

1. Determination of pH andTurbidity.

2. Determination ofConductivity.

3. Determination and Estimation of total solids, total volatile solids and total fixedsolids.
4. Determination and Estimation of Total dissolved solids and Total suspendedsolids.
5. Determination ofAlkalinity/Acidity.

6. Determination ofChlorides.

7. Determination ofiron.

8. Determination ofNitrogen.

9. Determination of totalPhosphorous.

10. Determination of Optimum coagulant dose — Jartest.

11. Determination of Chlorinedemand.

12. Determination of DissolvedOxygen.

13. Determination ofB.O.D

14. Determination ofC.0.D

15. Presumptive coliformtest.

NOTE: At least 8 of the above experiments are to be conducted.
LIST OF EQUIPMENT:

1) pH meter,

2) Turbiditymeter,

3) Conductivitymeter,

4) Hot airoven,

5) Mufflefurnace,

6) Dissolved Oxygenmeter,

7) U -V visible spectrophotometer,

8) RefluxApparatus,

9) Jar TestApparatus,

10) BOD incubator.

11) COD Extractionapparatus

Course Outcomes:

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

e Estimate various parameters of water

o  Assess quality of waste water parameters

Text Books:

1. Chemistry for Environmental Engineering by Sawyer and Mc.Carty

2. Standard Methods for Analysis of water and Waste Water —~APHA

3. Environmental Engineering Lab Manual by Dr.G.Kotaiah and Dr.N.KumaraSwamy,Charotar
Publishers,Anand.

References:
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Department of Civil Engineering R20

B.Tech I1I Year I Semester

JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS)::PULIVENDULA
20ACES8- GEOTECHNICAL ENGINEERING LAB
(Professional Elective-I)

LTPC
003 15

OBJECTIVE:
To obtain the properties of soils by conducting experiments, it is necessary for students to understand
the behavior of soil under various loads and conditions.

LIST OF EXPERIMENTS

1. Atterberg’sLimits.

2. Field density-core cutter and sand replacementmethod
3. Grain sizeanalysis

4. Specific gravity of soils by Density Bottle method &Pycnometermethod
5. Permeability of soil, constant and variable headtest

6. Compactiontest

7. CBR test

8. Consolidationtest

9. Unconfined compressiontest

10. Tri-axial Compressiontest (Demo)

11. Direct sheartest.

12. Vane sheartest

NOTE: At least EIGHT of the above experiments are to be conducted.
Course Outcomes:
At the end of the course, the student must be able to:

Identify various soils based on their characteristics.

Evaluate permeability and seepage of soils.

Determine plasticity characteristics of various soils.

Design consolidation process by predicting settlement of soils.

TEXT BOOKS:

1.

2.
3.

Soil Testing Lab Manual by K.V.S. Appa Rao &V.C.C.Rao,University Science Press ,Laxmi
Publication.

Soil Testing for Engineers by S.Mittal and J.P.Shukla, Kahna Publishers, NewDelhi.

Relevant ISCodes.
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B.Tech 111 Year I Semester
JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS)::PULIVENDULA
20ACE50- BIM FUNDAMENTALS FOR CIVIL ENGINEERS
( Skill Oriented course-111)

LT PC
1 02 2
COURSE OBJECTIVES:
The course should enable the students to:
e  Provide familiarity with current BIM technologies.
e  Understand the shift from 2D representation to 3D simulation.
e Synthesize, link and maintain continuity of existing and designed BIM 1nformat10n and other
vitalinformation into the model.

e  Explore new project delivery systems and technologies for integrated practice*.

List of Experiments
1. Introduction to BIM & AUTODESK REVIT

2. Basic Drawing and editing tools

3. Setting Up Levels and Grids

4. Modelling Walls

5. Working With Doors and Windows
6. Working With Curtain Walls

7. Working With Views

8. Adding Components

9. Modelling Floors

10. Modelling Ceilings & Roofs
11. Modelling Stairs And Railing

Text Books:

Chuck Eastman, Paul Teicholz, Rafael Sacks, Kathleen Liston —BIM HANDBOOKI, Wiley, 2
ndEdition, 2011

COURSE LEARNING OUTCOMES (COs):

At the end of the course, the student will have the ability to:

Understand the basics of BIM and Autodesk Revit.

Learn about various drawing and editing tools available in Revit architecture.
Draw the setting up levels and grids in building using Revit software.

Draw a different types of modeling walls in building using Revit software
Draw the doors and windows in building using Revit software.

Draw curtain walls in building using Revit software.

Work with different types of view in a building using Revit software.

To draw the adding components, modifying components & working with elements in
building using Revit software.

9. Draw the modeling floors in a building using Revit software.

10. Model ceilings and roofs using Revit software.

PN BB =

Model stairs and railing using Revit software
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JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
- ~ B.Tech. V-Sem (R20)
FUZZY SET THEORY, ARITHMETIC AND LOGIC
) (Open Elective -1) - ) -

LIT|P|C

. S - 3 ‘ 0 } 0 Jﬁ‘
| Course Objectives: This course aims at providing el
¢ _the basic knowledge to understand Fuzzy set theory and Arithmetic. and

e Logic. related to a real word problems of engineering, Science etc.

UNIT - 1: Classical (Crisp) Sets To Fuzzy Sets & Fuzzy Sets Versus Crisp Sets: 9 Hrs

| Classical (Crisp) Sets To Fuzzy Sets:

Introduction: Crisp Sets: An Overview, Fuzzy Sets: Basic Types, Fuzzy Sets: Basic Concepts.
Fuzzy Sets Versus Crisp Sets:

Alpha -Cuts :Additional Properties of alpha -Cuts, Representations of Fuzzy Sets, Extension Principle for
Fuzzy Sets.

Learning Outcomes:

At the end of this unit, the student will be able to
e The basic concepts of Sets and Fuzzy sets L2
* Analyze the Fuzzy Sets Versus Crisp Sets L3

UNIT - II: Operations On Fuzzy Sets:

Types of Operations, Fuzzy Complements, Fuzzy Intersections: t-Norms,

Fuzzy Unions: t-Conorms ,Combinations of Operations, Aggregation Operations.

Learning QOutcomes:

At the end of this unit, the student will be able to

e Do some operations on Fuzzy sets L2

e Assess t-Norms Fuzzy Unions L3

UNIT - III: Fuzzy Arithmetic & Fuzzy Relations :

Fuzzy Arithmetic :

Fuzzy Numbers, Linguistic Variables, Arithmetic Operations on Intervals, Arithmetic Operations on
Fuzzy Numbers, Lattice of Fuzzy Numbers, Fuzzy Equations.

Fuzzy Relations; .

Crisp versus Fuzzy Relations, Projections and Cylindric Extensions, Binary Fuzzy Relations,

Binary Relations on a Single Set, Fuzzy Equivalence Relations, Fuzzy Compatibility Relations, Fuzzy

Ordering Relations.

Learning Outcomes;

At the end of this unit, the student will be able to

* Perform arithmetic operations on Fuzzy numbers and equations. L2

L3

* Analyze Fuzzy Relations, Projections and Cylindric Extensions etc.




_l_JN IT - 1V: Fuzzy Relation Equations & Possibility Theory:
Fuzzy Relation Equations:

General Discussion ,Problem Partitioning ,Solution Method.

Possibility Theory:

Fuzzy Measures, Evidence Theory, Possibility Theory, Fuzzy Sets and Possibilty Theory,
Possibility Theory versus Probability. Theory.

_Larﬁng Outcomes:

At the end of this unit, the student will be able to )
| e Solve Fuzzy relation equations. L3
e Analyze Possibility Theory. L4

"UNIT-V: Fuzzy logic:

Classical Logic: An Overview, Multi-valued Logics, Fuzzy Propositions, Fuzzy Quantifiers, Linguistic
Hedges, Inference from Conditional Fuzzy Propositions, Inference from Conditional and Qualified

Propositions, Inference from Quantified Propositions.

Learning Outcomes:

At the end of this unit, the student will be able to

e Understand the Fuzzy logic. L1
e Analyze the Inferences from Conditional, Qualified, and Quantified Propositions. L4
Text Books:

1. Fuzzy Sets and Fuzzy Logic, Geoge J. Klir and Bo Yuan

Reference Books:
1. Fuzzy Mathematical Models in Engineering and Management Science, A. Kaufmann and
M.M. Gupta

2. Fuzzy Logic, Timothy J. Ross

3. Fuzzy Set Theory, H.J. Zimmermann

4. Introduction to Fuzzy Logic and Fuzzy Sets, J.J. Buckley and E. Eslami

Course Outcomes:

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

e Understand the basic concepts of Fuzzy sets and logic. L1

e Do some operations of Fuzzy sets. L2

e Solve Fuzzy relation equations. L3

e Analyze the Inferences from Conditional, Qualified, and Quantified Propositions. L4

e analyze the real word problem through the technique of Fuzzy set theory and logic to L5
have better insight of the real word problems.




JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS)::PULIVENDULA
DEPARTMENT OF PHYSICS
I B.TECH — I SEMESTER-R20 (Open elective-Interdisciplinary) —OE-ID.I(THEORY)

"FUNCTIONAL NANOMATERIALS FOR ENGINEERS
(Common to all branches)
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" Course Objectives: B - ]
* Beable to describe the terminology and basics of smart materials and smart systems

® Be able to understand the classification and applications of smart materials.
e Beable to understand the use of appropriate materials for energy applications.

L—

¢ Be able to identify appropriate techniques for understanding the mechanisms of
nanosensors

e Be able to explain the_concepts of self-assembling monolayers and their applications

UNIT-I: INTRODUCTION TO FUNCTIONAL /SMART NANOMATERIALS \ 9 Hrs
Introduction:-Nanomaterials and their importance (in brief), Functional/ Smart Nanomaterials, —
(Hydrogels, Carbon nanotubes) and their Functionalization techniques, Properties of Smart
materials (Sensing materials, Actuation materials, Self-detection, Self-corrective, self-healing,
Shock Absorbers)- Components of smart systems (Sensor :- Data Acquisition, Data
Transmission; Command and control unit, Actuator:- Data Instructions, Action Devices)
Learning Qutcomes:

At the end of this unit, the student will be able to

* Understand the basic properties and functionalization of smart nanomaterials L1

e Explain the need of functional/smart nanomaterials for advanced tec ghnology L2

e Identify engineering applications of sensors L3

e Analyze the sensing, control and detection mechanism in smart nanomaterials L4

o Tllustrate the components of smart systems L2
UNIT-II: CLASSIFICATION AND APPLICATIONS 9 Hrs

Introduction, Classification of smart materials (piezoelectric, electrostrictive, Magnetostrictive,
Thermoresponsive and Electrochromic), Shape Memory Alloys and their working principle,
Applications of smart materials in Aircrafts, Medicine, Robotics,Smart fabrics, Sporting goods
and smart glass, Merits and de-merits of smart materials.

Learning Outcomes:
At the end of this unit, the student will be able to

¢ Classify smart materials based on electrical, magnetic and thermal characteristics L1
* Understand the basic concepts and working principle of memory alloys L2
» Identifies the Engineering applications of smart materials . L2
o Apply the concepts to Aircrafts, Medicine and Robotic fields L3
e Identify the Merits and demerits of smart materials in engineering field L2
Unit-IIl NANOSENSORS 9 Hrs

Introduction, Principle of nanosensors, Types of nanosensors (Physicalnanosensors — Pressure,
Force, Mass, Displacement, Optical nanosensors — Proximity, Ambient light, Chemical
nanosensors- Chemical composition, Molecular concentration).Applications of nanosensors
(Medicine, Aerospace, Communication, Structural Engineering).

Dy 2



Learning Oulcomes:
At the end of this unit. the student will be able (o
- E \plam the Woxl\mB principie and concept ofnanosensms

|
. Classnfy the nanosensors based on their working prmuple and apphcatlon l ) ]_j .

e Summaruc various types of 1 nanosensors -l e 1.2
e Explain the applications of nanosensors in various fields | L2
o Apply the concept of nanosensors in Medicine, Aerospace e, Communication, \ _
L3
B Structural Engineering fields |
 UNIT-IV: SELF-ASSEMBLING MONO LAYERS 9Hrs

‘Introduction, principles of self-assembly, monolayers Characteristics of Self assembled |
monolayers (SAMs), Types of SAMs, Factors influencing Monolayer order, Methods of
preparation of SAMs(Langmuir- Boldgett film :Mechanism, Experimental arrangement,
Assembly, Advantages and disadvantages of LB films) patterning of SAMs (Locally attract,

| Locally remove, Modify tail group).Applications (Self-cleaning and moisture repellent).
Learning Outcomes:

-

At the end of this unit, the student will be able to

¢ Explain the concept of self-assembling ; L1

e Understand the significance of molecular layers L2 |

¢ Explain the concept of Langmuir- Boldgett film preparation L2

e Explain the important factors influencing Monolayer order L2

¢ Classify the materials based on patterning of SAMs L2

o Apply the concept of Self-cleaning and moisture repellent L3
UNIT-V: NANOMATERIALS FOR ENERGY APPLICATIONS 9Hrs

Introduction, Solar Cells (Silicon Solar Cells, Thin film Solar Cells, Organic Solar Cells,
Polymer solar cells) Working Principle, Efficiency estimation and advantages. HydrogenFuel
Cells — Working Principle, Configuration, Assembly of fuel cell, Water splitting — H,
Production, Photocatalytic process.

Learning Outcomes:

At the end of this unit, the student will be able to

¢ Explain the concept of solar cell L1
o Classify the solar cells based on manufacturing material L2
e Explain the construction and working principle of solar cell L2
o Interpret the efficiency and advantages in various solar cells L2
e Explain the construction and working principle of hydrogen cells L2
o Identify applications of water splitting for H, production L2
o Explain the photocatalytic process L2
Text Books:
1. YaserDahman, Nanotechnology and Functional Materials for Engineers-, Elsevier,
2012

2. E. Zschech,C. Whelan, T. Mikolajick, Materials for Information Technology: Devices,
Interconnects and Packaging Springer-Verlag London Limited 2005.

Reference Books:

1. Gauenzi,P.,Smart Structures, Wiley, 2009,

2. MahmoodAliofkhazraei, Handbook of functional nanomaterials, Vol (1&2), Nova Publishers,
2014.

)



_Course Outcomes:

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

Identify the various functional/smart nanomaterials materials

Classify the smart nanomaterials based their applications and properties

Apply the various functional nanomaterials in various applications

Interpret the efficiency and advantages in various solar cells

Lyl
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Chemistry of Encrgy Materials (OE.1)
_ (common to all branches)

Course Objectives:

e To make the student understand basic electrochemical principles such as standard
clectrode potentials, emf and applications of electrochemical principles in the design of
batteries.

® To understand the basic concepts of processing and limitations of fossil fuels and Fuel
cells & their applications. '

* To impart knowledge to the students about fundamental concepts of hydrogen storage in
different materials and liquefaction method.

¢ Necessity of hamessing alternate energy resources such as solar energy and its basic
concepts. ‘

* To understand and apply the basics of calculations related to material and energy flow in
the processes.

UNIT-I: Electrochemical Systems ] 9 Hrs
a) Introduction to Energy- Materials, Chemistry, Engineering and Technology.
b) Electrochemical Systems: Galvanic cell, standard electrode potential, application of EMF,
Electrode mechanism, Batteries-Lead-acid and Lithium ion batteries.
Learning Outcomes;
At the end of this unit, the student will be able to:
Solve the problems based on electrode potential (L3)
Describe the Galvanic Cell (L2)
Differentiate between Lead acid and Lithium ion batteries(1.2)
Iustrate the electrical double layer(L2)

UNIT-II:Fuel Cells | 7Hrs

Basic design of fuel cell, Fuel cell working principle, Fuel cell efficiency Classification of fuel
cells, Polymer electrolyte membrane (PEM) fuel cells, Solid-oxide fuel cells (SOFC), and their
applications
Learning Outcomes:
At the end of this unit, the student will be able to:

® Classify the fuel cell(1.2)

* Describe the working Principle of Fuel cell(L2)

* Explain the efficiency of the fuel cell L2)

¢ Discuss about the Basic design of fuel cells(L3)




~ UNIT-1II: Hydrogen Storage u B W "9 Hrs |

Hydrogen Storage, Chemical and Physical methods of hydrogen storage, Hydrogen Storage in
metal hydrides, metal organic frame works (MOF) zinc-(3-aminotriazolato)-oxalate; MOTF-74
(Zny -(2,5-dihydroxy-1,4-benzenedicarboxylate), Carbon structures (Carbon nano tubes,
fullerenes), metal oxide porous structures, hydrogen storage by high pressure methods-
liquefaction method
Learning Outcomes:
After completing the course, the student will be able to:

¢ Differentiate Chemical and Physical methods of hydrogen storage (1.2)
¢ Discuss the metal organic frame work(L3)
e [llustrate the carbon and metal oxide porous structures (L2)
e Describe the liquification methods(L2)

UNIT-IV: Solar Energy | 8 His

Solar energy introduction and prospects, photovoltaic (PV) technology, concentrated solar power
(CSP), Solar Fuels — Hydrogen: Ammonia& Hydrazine, Solar cells (Si-Te& Cd-Te), advantages
and disadvantages

Learning Outcomes:
After completing the course, the student will be able to:
e Apply the photo voltaic technology (L3)
e Demonstrate about solar energy and prospects(1.2)
e [llustrate the Solar cells (L2).
e Discuss about concentrated solar power(L3)

UNIT-V: Photochemical and Photo electrochemical Conversions | 7 Hrs

Photochemical cells and applications of photochemical reactions, photo electrochemical cell,
advantages of photoelectro catalytic conversions.

Learning Outcomes:
e After completing the course, the student will be able to:

o Differentiate between Photo and Photo electrochemical Conversions(L2)
o Illustrate the photochemical cells(1.2)
e Identify the applications of photochemical reactions(LL3)
e Interpret advantages of photoelectron catalytic conversion(2)
Text Books:

1. Bahl and Bahl and Tuli, Essentials of Physical Chemistry, S. Chand Publications, New
Delhi, 28™ Edition, 2020.

2. US Department of Energy (EG&G technical services and corporation), Fuel Cell Hand
Book 7" Edition, 2004. |

Reference Books:
1. Ira N. Levine, Physical chemistry 6™ Edition, McGraw Hills Education, New Delhi,
20009.
2. Silver and Atkins, Inorganic Chemistry, , 7% Edition, Oxford University Press, 2018
3. Michael Hirscher, Hand book of Hydrogen Storage: New materials for future energy,
storage, Wiley-VCH Verlag GmbH & Co. KGaA, 2010




4. Klaus Jagar ctal., Solar energy fundamental. lcchn_ology and systems. UI'T-Cambyid ge
_ publishers. 2016~ - I
Course Outcomes: o 3 )
At the end of this Course the student will be able to
e Understand to perform simultaneous material and energy balances(L1)
e Lists about various electrochemical and energy systems(L1)
e (lassify solid, liquid and gaseous fuels(1.3) ‘
e Analyze the energy demand of world, nation and available resources to fulfill the
demand(L3)
Evaluate the conventional energy resources and their effective utilization(I.3)
To be able to understand and perform the various characterization techniques of fuels(L1)
Explain knowledge of modern energy conversion technologies(1.2)
To be able to identify available nonconventional (renewable) energy resources and
techniques to utilize them effectively(LL1)
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Course Objectives:

e To study the basic concept of Civil Engineering and instruction buildings.

¢ To understand the concept of planning of buildings and drawing of single stored building.
To study the Basic principles of surveying and instruments used.

e To study about the various materials used for the construction of Buildings.

e To understand the construction of Structural Elements in buildings.
UNIT-I:
Introduction to Civil Engineering Building planning : Introduction to types of buildings as per NBC;
Selection of site for buildings. Components of a residential building and their functions. Introduction to
industrial buildings — office / factory / software development office / power house /electronic equipment
service centre
UNIT-II:
Site plan, Orientation of a building, Open space requirements, Position of doorsand windows, Size of
rooms; Preparation of a scaled sketch of the plan of asingle storeyed residential building in a given site
plan. Introduction to the various building area terms - Computation of plinth area/ built up area, Floor
area / carpet area - for a simple single storeyed building; Setting out of a building.
UNIT-1HI
Surveying - Principles and objectives of surveying; Horizontal measurements — instruments used —
tape, types of tapes; Ranging(direct ranging only) Theodolite and Total station-Principles
UNIT-IV:
Building materials

Bricks, cement blocks - Properties and specifications.
Cement — OPC, properties, grades; other types of cement and its uses (inbrief).
Cement mortar — constituents, preparation.

Concrete — PCC and RCC — grades.

Steel - Use of steel in building construction, types and market forms.
UNIT-V:

Building construction — Foundations; Bearing capacity of soil (definitiononly); Functions
of foundations, Types - shallow and deep (sketches only).

Brick masonry — header and stretcher bond, English bonds — Elevation and plan (one
brick thick walls only).

Roofs — functions, types, roofing materials (brief discussion only).

Floors ~ functions, types; flooring materials (brief discussion only).

Decorative finishes — Plastering — Purpose, procedure.
Paints and Painting — Purpose, types, preparation of surfaces for painting (brief discussion only).
Text Books:

e Rangwala, S. C,, Essentials of Civil Engineering, Charotar Publishing House

¢ Rangwala, S. C. and Dalal, K. B., Engineering Materials, Charotar Publishing house

* Rangwala, S. C. and Dalal, K. B., Building Construction, Charotar Publishing house
e Dr K.R. Aro_ra, “Surveying Volume-17, Standard book house, New Delhi, 13th Edition. 2012. 2. S. K.
e Duggal, “SurveyingVolume-2”, Tata McGraw-Hill Education Private Limited, India,New

Delhi, 3rd Edition, 2009.
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Course Outcomes: /
At the end of this Course the student will be able to
e To learn the types of buildings and components of building.
e To get the knowledge of planning of single stored buildings.
' o To understand Basic concepts of surveying and Basic uses of instruments in surveying.
e To know the materials used for the construction of Buildings.
e To get the knowledge about the construction methods of Buildings.
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B.Tech III Year I Semester
JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
BASICS OF NON-CONVENTIONAL ENERGY SOURCES
(Open Elective-I)

L T P ¢
3 0 0 3
Course Objectives: The objectives of the course are to make the students learn about

Identify various sources of Energy and the need of Renewable Energy Systems

Understand the concepts of Solar Radiation, Wind energy and its applications

Distinguish between solar thermal and solar PV systems

Interpret the concept of geo thermal energy and its applications

Understand the use of biomass energy and the concept of Ocean energy and fuel cells.

UNIT - I: Solar Energy 10 Hrs
Solar radiation - beam and diffuse radiation, solar constant, earth sun angles, attenuation and
measurement of solar radiation, local solar time, derived solar angles, sunrise, sunset and day length.
flat plate collectors, concentrating collectors, storage of solar energy thermal storage.
Learning Outcomes:
At the end of this unit, the student will be able to

¢ To understand about solar thermal parameters

e To distinguish between flat plate and concentrated solar collectors
e To know about thermal storage requirements
¢ To know about measurement of solar radiation
UNIT —II: PV Energy Systems 10 Hrs

Introduction, The PV effect in crystalline silicon basic principles, the film PV, Other PV
technologies, Electrical characteristics of silicon PV cells and modules, PV systems for remote
power, Grid connected PV systems..

Learning Outcomes:

At the end of this unit, the student will be able to

Understand the concept of PV effect in crystalline silicon and their characteristics

Understand other PV technologies

To know about electrical characteristics of PV cells & modules

To know about grid connected PV systems

UNIT - III: Wind Energy 10 Hrs
Principle of wind energy conversion; Basic components of wind energy conversion systems; wind
mill components, various types and their constructional features; design considerations of horizontal
and vertical axis wind machines: analysis of aerodynamic forces acting on wind mill blades and
estimation of power output; wind data and site selection considerations
Learning Outcomes:
At the end of this unit, the student will be able to

e To understand basics of wind energy conversion and system

e To distinguish between VAWT and HAWT systems

e To understand about design considerations

e To know about site selection considerations of WECS

UNIT - IV: Geothermal Energy ‘ 10 Hrs
Estimation and nature of geothermal energy, geothermal sources and resources like hydrothermal,

geo-pressured hot dry rock, magma. Advantages, disadvantages and application of geothermal
energy, prospects of geothermal energy in India..
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Learning Outcomes:
At the end of this unit, the student will be able to
e Understand the Geothermal energy and its mechanism of production and its Applications
e Analyze the concept of producing Geothermal energies
To learn about disadvantages and advantages of Geo Thermal Energy Systems
e To know about various applications of GTES

UNIT - V: Miscellaneous Energy Technologies 10 Hrs
Ocean Engrgy: Tidal Energy-Principle of working, performance and limitations. Wave Energy-
Principle of working, performance and limitations.
Bio mass Energy: Biomass conversion technologies, Biogas generation plants, Classification,
advantages and disadvantages, constructional details, site selection, digester design consideration
Fuel cell: Principle of working of various types of fuel cells and their working, performance and
limitations.
Learning Outcomes:
At the end of this unit, the student will be able to

e Analyze the operation of tidal energy
Analyze the operation of wave energy
Analyze the operation of bio mass energy
Understand the principle, working and performance of fuel cell technology
Apply these technologies to generate power for usage at remote centres

Text Books:
1. Stephen Peake, “Renewable Energy Power for a Sustainable Future”, Oxford International
Edition, 2018.
2. G. D. Rai, “Non-Conventional Energy Sources”, 4th Edition, Khanna Publishers, 2000.

Reference Books:
1. S. P. Sukhatme, “Solar Energy”,3rd Edition, Tata Mc Graw Hill Education Pvt. Ltd,2008.
2. B H Khan , “ Non-Conventional Energy Resources”, 2nd Edition, Tata Mc Graw Hill
Education Pvt Ltd, 2011.
3. S. Hasan Saced and D.K.Sharma,“Non-Conventional Energy Resources”,3" Edition,
S.K.Kataria& Sons, 2012.
4. G. N. Tiwari and M.K.Ghosal, “Renewable Energy Resource: Basic Principles and
Applications”, Narosa Publishing House, 2004.
Course Qutcomes:
At the end of this Course the student will be able to
e To distinguish between various alternate sources of energy for different suitable
application requirements
To differentiate between solar thermal and PV system energy generation strategies
To understand about wind energy system
To get exposed to the basics of Geo Thermal Energy Systems
To know about various diversified energy scenarios of ocean, biomass and fuel cells
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B.Tech 1II Year I Semester
JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
20AMESSa-3D PRINTING
(Open Elective-I)

L T P ¢
3 0 0 3
Course Objectives: The objcctives of the coursc arc to make the students learn about
e Familiarize of additive manufacturing / rapid prototyping and its applications in various fields.
e Impart reverse engineering techniques.
Explain different processes available in additive manufacturing.
Bring awareness on mechanical properties of materials and geometric issues related to additive
manufacturing applications.
UNIT -I: Introduction to 3D PRINTING Systems: 10 Hrs
History and Development of 3D printing, Need of 3D Printing, Difference between 3D Printing and
CNC, Classification of 3D Printing Processes: Based on Layering Techniques, Raw Materials and
Energy Sources, 3D Printing Process Chain, Benefits and Applications of 3D Printing, Representation
of 3D model in STL format, RP data formats: SLC, CLI, RPI, LEAF, IGES, CT, STEP, HP/GL.
Learning Outcomes:
At the end of this unit, the student will be able to
e Identify the applications for additive manufacturing processes. L3
e Explain the process of additive manufacturing. L2
e Represent a 3D model in STL format and other RP data formats to store and retrieve the 13
geometric data of the object.
UNIT - II: CAD & Reverse Engineering: 8 Hrs
Basic Concept, Digitization techniques, Model Reconstruction, Data Processing for Additive
Manufacturing Technology: CAD model preparation, Part Orientation and support generation, Model
Slicing, Tool path Generation, Software’s for Additive Manufacturing Technology: MIMICS,
MAGICS. Reverse Engineering (RE) —Meaning, Use, RE — The Generic Process, Phase of RE
Scanning, Contact Scanncrs, Noncontact Scanners, Point Proccssing, Application Geometric Model,
Development.
Learning Outcomes:
At the end of this unit, the student will be able to

e Apply various digitalization techniques. L3
e Explain the concept of reverse engineering and scanning tools. L2
UNIT - III: Solid and Liquid Based AM Systems: 8 Hrs

Laminated Object Manufacturing (LOM): Principle, Process, Materials, Advantages, Limitations,
Applications.
Solid Ground Curing (SGC): Principle, Process, Materials, Advantages, Limitations, Applications.
Fusion Deposition Modeling (FDM): Principle, Process, Materials, Advantages, Limitations,
Applications.
Stereo lithography Apparatus (SLA): Principle, Process, Materials, Advantages, Limitations and
Applications.
Learning Outcomes:
At the end of this unit, the student will be able to

e Explain the principles, advantages, limitations and applications of solid and liquid based

AM systems. L2
e Identify the materials for solid and liquid based AM systems. L3
UNIT -1V: Powder Based AM Systems: 8 Hrs

Principle and Process of Selective Laser Sintering (SLS), Advantages, Limitations and Applications of
SLS, Principle and Process of Laser Engineered Net Shaping (LENS), Advantages, Limitations and
Applications of LENS, Principle and Process of Electron Beam Melting (EBM), Advantages,

Limitations and Applications of EBM.
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L.earning Outcomes:
At the end of this unit, the student will be able to

e Explain the principles, advantages, limitations and applications of powder based AM systems. L2
e Apply SLS, LENS and EBM 3D printing methods. L3
UNIT - V: Other Additive Manufacturing Systems: 8 Hrs

Three Dimensional Printing (3DP): Principle, Process, Advantages, Limitations and Applications.
Ballistic Particle Manufacturing (BPM): Principle, Process, Advantages, Limitations, Applications.
Shape Deposition Manufacturing (SDM): Principle, Process, Advantages, L.imitations, Applications.
Learning Outcomes:

At the end of this unit, the student will be able to

e Explain principles and limitation of 3D printing using BPM and SDM. L2
e Use BPM and SDM 3D printing methods. L3
Text Books:

1. Ian Gibson, David W. Rosen, Brent Stucker, Additive Manufacturing Technologies: Rapid
Prototyping to Direct Digital Manufacturing, 1/e Springer, 2010.
2. Chua CK., Leong K.F. and Lim C.S., Rapid Prototyping: Principles and Applications, 2/e
World Scientific Publishers, 2003.
3. Liou W. Liou, Frank W., Liou, Rapid Prototyping and Engineering Applications: A Tool Box
for Prototype Development, CRC Press, 2007.
Reference Books:
1. Pham D.T. and Dimov S.S., Rapid Manufacturing; The Technologies and Application of RPT
and Rapid Tooling, Springer, London 2001.
2. Gebhardt A., Rapid prototyping, Hanser Gardener Publications, 2003.
3. Hilton P.D. and Jacobs P.F., Rapid Tooling: Technologies and Industrial Applications, CRC Press, 2005.
4. Rafiq Noorani, Rapid Prototyping: Principles and Applications in Manufacturing, John Wiley & Sons, 2006.
Course Qutcomes:
At the end of this Course the student will be able to

¢ Demonstrate various additive manufacturing and rapid prototyping techniques applications. L4
o Describe different additive manufacturing processes. L3
e Apply methods in rapid prototyping. L2
e Use powder based AM system. L3
e Model 3D printing using SDM and BPM methods. Leé

Online Learning Resources:
e https://www.hubs.com/knowledge-base/introduction-fdm-3d-printing/
e https://slideplayer.com/slide/6927137/
¢ https://www.mdpi.com/2073-4360/12/6/1334

e https://www.centropiaggio.unipi.it/sites/default/files/course/material/2013-11-29%20-
%20FDM.pdf

¢ https://lecturenotes.in/subject/197

e https://www.cet.edu.in/noticefiles/258 Lecture%20Notes%200on%20RP- 1lovepdf-
compressed.pdf

o https://www.vssut.ac.in/lecture_notes/lecture1517967201.pdf

e https://www.youtube.com/watch?v=NkC8TNts4B4
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B.Tech III Year I Semester
JNTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
20AMESShb-SMART MATERIALS
(Open Elective-1)

L T P ¢
3 0 0 3
Course Objectives: The objectives of the course are to make the students learn about

e Familiarize the smart materials and its role in developing intelligent systems.

e Introduce the students with HBLS and LBHS smart materials.

e Expose the students in smart systems development and uses.

e Understand the working principle of smart actuators and smart sensors.
UNIT - I: Introduction to Smart Materials: 10 Hrs
Introduction to Smart Materials: What is Intelligence? Artificial intelligence Vs. embedded
Intelligence, Definition of smart material, need for smart materials, classifications of smart systems,
components of a smart systems, smart system applications, the role of Smart Materials in developing
Intelligent Systems and Adaptive Structures.
Learning Outcomes:
At the end of this unit, the student will be able to

e Recall what intelligence is. 11
e Define smart materials. L1
® Describe the role of smart materials in development of intelligent systems and adaptive structures. L2
o [llustrate the applications of smart systems. L2
UNIT —II: High bandwidth - Low strain generating (HBLS) Smart Materials: 8 Hrs
High bandwidth - Low strain generating (HBLS) Smart Materials:
Piezoelectric Materials — constitutive relationship, electromechanical coupling coefficients,

piezoelectric constants, piezoceramic materials, variation of coupling coefficients in hard and soft
piezoceramics, polycrystalline vs single crystal piezoelectric materials, polyvinyldene fluoride,
piezoelectric composites.

Magnetostrictive Materials — constitutive relationship, magneto-mechanical coupling coefficients,
Joule Effect, Villari Effect, Matteuci Effect, Wiedemann effect, Giant magnetostriction in Terfenol-D,
Terfenol-D particulate composites, Galfenol and Metglas materials.

Learning Outcomes:

At the end of this unit, the student will be able to

e Describe the constitutive relationship of piezoelectric materials. L2
e Compare polycrystalline and single crystal piezeoelectric materials. L2
o Explain concepts of Joule effect, Villari effect, Matteuci effect, Wiedemann effect. L2
¢ Discus Galfenol and Metglas materials. . L6
UNIT - III: Low bandwidth - High strain generating (LBHS) materials: 8 Hrs

Low bandwidth - High strain generating (LBHS) materials: Shape Memory Alloys (SMA) —
Introduction, Phenomenology, Influence of stress on characteristic temperatures, Modelling of shape
memory effect. Vibration control through shape memory alloys. Design considerations, multiplexing
embedded NiTiNOL actuators. Electro-active Polymers (EAP)- Introduction, Phenomenology,
Influence of stress on characteristic temperatures.

Learning Qutcomes:

At the end of this unit, the student will be able to

e List various types of LBHS smart materials. L2
e I[dentify the influence of stress on characteristic temperatures in SMA and EAP. L3
e Explain the concept of vibration control through shape memory alloys. L2
e Discus design considerations of shape memory alloy. L6
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UNIT —1V: Smart actuator: 8 Hrs
Smart actuators:
Based on HBLS smart materials: Piezoelectric Actuators — Induced Strain actuation model,

Unimorph and Bimorph Actuators, Actuators embedded in composite laminate, Impedance matching in
actuator design, Feedback Control, Pulse Drive, Resonance Drive. Magnetostrictive Actuators —
Magnetostrictive Mini Actuators, Thermal instabilities, Discretely distributed actuation, Manetostrictive
Compositcs.

Based on LBHS Smart Materials - Shape Memory Alloy based actuators for Shape Control, Flectro-
active Polymers for Work-Volume Generation.

Learning Outcomes:

At the end of this unit, the student will be able to

e Recall working principle of actuators. L1

e [Explain impedance matching in actuator design, feedback control, pulse drive and 12
resonance.

¢ Describe the working principle of Piezoelectric Actuators & Magnetostrictive Actuators. L2

e Discus the concepts of actuators based on HBLS and LBHS. L6

UNIT - V: Smart sensors: 8 Hrs

Smart sensors:

Sensors based on HBLS Smart Materials - Piezoelectric Sensors, Magnetostrictive Sensors,
Techniques of Self Sensing MEMS Sensors.

Sensors based on LBHS Smart Materials - EAP based sensors, SMA based encoders, Optical Fibre
based Sensing.

Learning Qutcomes:

At the end of this unit, the student will be able to

e Select the type of sensor required for smart systems. L1

e Explair techniques of self sensing MEMS sensors. L2

e discus EPA based and SMA based sensors. : L6

e Explain optical based sensing system. L2
Text Books:

1. M.V. Gandhi, B.D. Thompson" Smart Materials and Structures" Springer Science & Business Media, 31.
2. A.V. Srinivasan, Smart Structures; Analysis and Design, Cambridge University Press, Cambridge; New
York, 2001
3. K.Uchino, Kluwer, Piezoelectric Actuators and ultrasonic Motors Academic Publishers, Boston, 1997.
Reference Books:
1. Brian Culshaw, Smart Structures and Materials, Artech House, Boston,2000.
2. Gauenzi, P., Smart Structures, Wiley, 2009.
3. Cady, W. G., Piezoelectricity, Dover Publication.
4. A.J. Moulson and J.M-Herbert, Electro ceramics: Materials, Properties/ / Wiley/ 2/e.
Course Qutcomes:
At the end of this Course the student will be able to
e Describe the role of smart materials in development of intelligent systems and adaptive structures. 1.2

e Compare polycrystalline and single crystal piezeoelectric materials. L2
e Identify the influence of stress on characteristic temperatures in SMA and EAP. L3
e [Explain techniques of self sensing MEMS sensors. L2

Online Learning Resources:
¢ https://nptel.ac.in/courses/112104251
e http://wwwcourses.sens.buffalo.edu/mae538/LecNotes.html
o http://ssdl.iitd.ac.in/vssdl/smart.pdf
o https://www.stem.org.uk/resources/elibrary/resource/33044/smart-materials-1
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INTUA COLLEGE OF ENGINEERING (AUTONOMOUS) PULIVENDULA
20ALECSSa- FUNDAMENTALS OF ELECTRONICS AND COMMUNICATION ENGINE R RING
(Open Elective-1)
L-VY-p_C
3-0-0-3

Course Objectives:
e To study the basic principle, construction and operation of semiconductor devices.
e To learn the real time applications of semiconductor devices.
e To introduce binary number systems, logic gates and digital logic circuits.
e To get an idea about the basic principles of communication systems and their applications.
e To learn the measurement of physical parameters using Sensors and Transducers.

UNIT I
Introduction to Electronics Engineering: Overview, scope and objective of studying Electronics
Engineering. Introduction to semiconductor devices: Bond structure of semiconductors, intrinsic
and exirinsic semiconductors; Basic principle and operation of semiconductor devices — diode,
bipolar junction transistor, field effect transistors; Introduction to VLSI.
Learning Outcomes:
At the end of the unit, the student will be able to:
e Understand the basic principle, construction and operation of semiconductor devices.(L2)
o Learn about the diode, bipolar junction transistor and field effect transistors.(L1)

UNIT I
Applications of semiconductor devices: Basic concepts of rectifiers, voltage regulators, amplifiers
and oscillators; Basic concepts of operational amplifier and their applications.
Learning Outcomes:
At the end of the unit, the student will be able to:
e To learn the real time applications of semiconductor devices.(L.1)

e To understand the basic concepts of operational amplifier and their applications.(L2)

UNIT 11X
Introduction to digital systems: Binary number system, Boolean algebra, Logic gates, adders, one-
bit memory, flip-flops (SR, JK), shift registers, Asynchronous counter.
Learning Qutcomes:
At the end of the unit, the student will be able to:
e Understand the binary number systems, Boolean algebra and working of logic gates.(L2)
o Know the working and applications of digital logic circuits.(L1)

UNIT IV
Introduction to Communication Systems: Elements of a communication system — transmitter and
receiver; Signal types in communication; FDM and TDM; Processing of signals for transmission —
basic concepts of amplitude and frequency modulation; Examples of telecommunication systems —
telephone, radio, television, mobile communication and satellite communication.
Learning Qutcomes:
At the end of the unit, the student will be able to:
e Identify the basic elements of a communication system.(1.2)
e Understand various examples of telecommunication systems.(L2)

UNITV

Sensors and Transducers - Active and passive transducers: Measurement of displacement
(Resistance, capacitance, inductance; LVDT) Force (strain gauges) Pressure (piezoelectric

transducers) Temperature (resistance thermometers, thermocouples and thermistors), Velocity,
Acceleration, Vibration, pH measurement Signal Conditioning Circuits. (! é( ;
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poearning Guicomes:
(7 the end of the anir the student vwill be able (o
e Understand the basic working principle and applications ol different sengors ynd
transducers.(1.2)

R0

¢ Mcasure physical parameters using different types of sensors and transducers.(I.3)

TEXT BOOKS
1. Millman J, Halkias C.C andJit S, “Electronic Devices and Circuits”, Tata McGraw-Hji1|, 2nd
2007 Edition. '

2. Mano M.M., “Digital Design”, Prentice-Hall, 3rd Edition. 2002

3. AK. Sawhney, “A course in Electrical and Electronics Measurements and
Instrumentation”,DhanpatRai& Co. 3" edition Delhi, 2010.

4. Kennedy G. and Davis B., “Electronic Communication Systems”, Tata McGraw-Hill | 4th

2008 Edition.
REFERENCE BOOKS
1. Tomasi W., “Advanced Electronic Communication Systems”, Pearson/Prentice-Hall, 6th
2004 Edition.
2. Boylstead R.L. andNashelsky L., “Electronic Devices and Circuit Theory”, Pearson, 10th
2009 Edition.

Course outcomes:
At the end of this course, the students will be able to

e Understand the basic pr